ANNEE &diegane e

Project:

For:

Date:

Structural Calculations

Biggs Residence
2411 60 Ave SE
Mercer Island, WA 98040

Sturman Architects
9 — 103 Avenue NE, Suite 203
Bellevue, WA 98004

Année Structural Engineering, LLC
1801 18" Ave S
Seattle, WA 98144

May 10, 2024




Design Criteria

Date: 5/9/2024
Project Name: Biggs Residence Soil Bearing: 2000 psf
Location: 2411 60th Ave SE, Mercer Island, WA Frost Depth: 12" AN B
Dead Roof: Floors: Walls
Loads: Comp. Roofing 5.1 PSF Flooring 3.0 PSF Siding 2.3 PSF
1/2" Sheathing 1.7 PSF 0.0 PSF Plywood 1.7 PSF
Rafters 2.2 PSF 3/4" Sheathing 2.5 PSF 2x Studs 1.8 PSF
Insulation 0.9 PSF Joists 2.2 PSF Insulation 0.5 PSF
5/8" Gypsum 2.8 PSF 5/8" Gypsum 2.8 PSF 1/2" Gypsum 2.2 PSF
Miscellaneous 2.3 PSF Miscellaneous 1.5 PSF Miscellaneous 1.5 PSF
Total 15.0 PSF Total 12.0 PSF Total 10.0 PSF
Live Loads: Snow 25.0 PSF Floor 40.0 PSF Wind 16.6 PSF
Seismic Loads: per 2018 IBC, Sect. 1613 & ASCE 7-16, Chapter 11
Design Category = D Importance = 1.0 Redundancy = 1.00
Site Class = D R=6.5
Latitude (°N) = 47.589 (per USGS)  Sy= 1.398 F, = 1.200 Sps = 2/3(FXSs) = 1.118
Longitude (°W) = 122.254 (per USGS) S, = 0.487 F,= 1.813 Sp; = 2/3(F,xS;) = 0.589
Building C,= 0.02 (wood)
Height h,= 19.0 ft.
Period T=C(h,)"*= 0.18 sec. To=0.2%(Sp1/Sps) = 0.11 Ts=(Sp1/Sps) = 0.53
S, = 1.118 S,=Sps if To<T<T,, S;=0.6*(Sps/T)*¥*T+0.4*Spg if T<Ty, S;=Spy/T if T>T,
Not greater than: C=Sp1/T*(R/I) = 0.498
Not less than: C,=0.044S,*I = 0.049
Design Category E or F; not less than: C,=0.55,/(R/I) = 0.037
Seismic Design Coefficient: Cs=Sps/(R/I) = 0.172
Seismic Weight Distrubution:
Diaphragm h,(ft.) w; (kips) hiw; (K-ft.) wh/sum(w;h,) F; (Ibs.) Sum F; (Ibs.)
0 0 0 0
0 0 0 0
0 0 0 0
Roof 21.0 68.90 1447 0.7067 11,244 11,244
2nd Floor 9.5 63.20 600.4 0.2933 4,666 15,909
132.09 2047
Design Base Shear (ASD) = 0.7%( 0.172 * W) = 0.120 * W = | 15,909 Ibs. |
Wind Loads: per ASCE 7-16, Section 27.5 Section 30.4  Cladding (ft2): 100 20
(ASD) ASD (ASD)
Wind Speed (MPH) 110 Zone Adj. Zone Pn30 P Pn30 P
Exposure C Wall - Ph  26.0 15.6 (p.352) Wall 4 -204 -15.0 -22.6 -16.6
Roof Pitch (x:12) 1 Wall-Po 25.7 15.4 5 -22.6 -16.6 -27.2 -20.0
Ki= 0.00 Roof -1 0.0 0.0 Roof 1 -27.1 -19.9 -32.4 -23.8
K= 0.00 Roof -2 0.0 0.0 1 -199 -14.6 -199 -14.6
K= 0.00 Roof -3 -25.2 -15.1 2 -36.0 -26.5 -42.8 -31.5
Ke=(1+K *Ky*K3) = 1.00 Roof -4 -22.4 -13.4 3 -42.8 -31.5 -56.5 -41.6
(p.362) A\ = 1.23 Roof -5 -18.4 -11.0 0.0 0.0 0.0 0.0
(p.291) Exp. Fctr = 1.00 0.0 0.0 0.0 0.0
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USGS web services were down for some period of time and as a result this tool wasn't operational, resulting in timeout error.

USGS web services are now operational so this tool should work as expected.

CALIFORNA

Biggs Residence
2411 60th Ave SE, Mercer Island, WA 98040, USA
Latitude, Longitude: 47.58870510000001, -122.2541438
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Design Code Reference Document ASCE7-16
Risk Category Il
Site Class D - Default (See Section 11.4.3)
Type Value Description
Sg 1.398 MCER ground motion. (for 0.2 second period)
Sy 0.487 MCER ground motion. (for 1.0s period)
Sms 1.678 Site-modified spectral acceleration value
Swmi1 null -See Section 11.4.8 Site-modified spectral acceleration value
Sps 1.118 Numeric seismic design value at 0.2 second SA
Sp1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA
Type Value Description
SDC null -See Section 11.4.8 Seismic design category
Fa 1.2 Site amplification factor at 0.2 second
Fy null -See Section 11.4.8 Site amplification factor at 1.0 second
PGA 0.598 MCEg peak ground acceleration
Fpea 1.2 Site amplification factor at PGA
PGAy 0.717 Site modified peak ground acceleration
T 6 Long-period transition period in seconds
SsRT 1.398 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 1.55 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 3.157 Factored deterministic acceleration value. (0.2 second)
S1RT 0.487 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.543 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 1.292 Factored deterministic acceleration value. (1.0 second)



(’\u :%D [\ DI'\‘
™o 0)5%\
(v 18

LATenAL AMunorsls - Szismic WeIGnT £

e iy Mouss ;i ook

W = 290 e (e o1l (U552 ) = LAABL!

A Fue: We 7 25k et (\’L“(Ex’\ ¥ Grow (i /W“X

o)
A0 o ("‘f w221 w2 225) = 6%,95"

Desien Bnée Sweae Nz 124"
dEE 3L (A

\5.804* (hev)

T GhaAte/wpeesHeR 5 b Row:

We, = @oer (631l *4@{@@’%‘?%7\r 159305

ke Voo, W 7 FLe? (16¥eo ) 10500 (RYe)

L\t or C%‘m '+ 2257 = B

Desuns Bnge Snants N= 240"

BuICaUF- i

Yt (h50)

N-3

0=\3
2 AU SEsme LONO. = 2 H6Y  agyer
= N\ 24 2, st = 13200 et
2 b  bobb¥
(P@\ LodH™  asyt

WINO BVpEE 1IN Loy G w0 s D, (Nws\z

MRz Rove, \fxfﬁf e (1s W) = T\*

A [\ (ll,,;q,/WomLs“DP ¢co><\/~'

We = ol w (15640 ) - 10436

MVW; \MFV:: 57&,?& (\S-La(ﬁb cd 5\?)'06‘

2w = Mot

Ty sase Dy, E-ws

kv Veee Loney Wy 7 N e (356 o) = 100

e M ook, Wo 2 4% e+ (1L fe) = T525™

kt Lo, NQT:— T e (\9,(0“/9\% 7 "

W= Dot

L Seame CoMTLS AT AL Lo Tons

Project

Designer

Date

ANNEE &iéwsaeie

1801 18th Ave S, Seattle, WA 98144

206.658.5169 Sheet




Latene Lono Durip umion

To Wolliteuof WAiG |
Lives @.@ 4 \J‘S:\\’\"" 'Lz (2\1 3"\“\ £ \"7;&\'0“
Ng= \3p70' = \G1¥ke.

- Sub
Ve V314 1028 As¥ e

Lings @&% : \J,Dg \JG = ‘LZ‘(')_'W(OV') = \(51?)“

'\jbz \;&1,&“/ Wwag'= 7’5*17\,
N Swls

Ne= 1222y Waos's Y20k,

To Mt Qoo pns,
Lve @ \= 557 (N#39%) = (o

N = bORY Va8 Sb1%he, —> S OF"

Line @ 4 \Igyor WSZ(\'),’lﬁ‘b"} + %07, (3:{\{0*\: 48k

Ng,z 458% 201> d¥fe. = Swe

Une @y \,= 1 (11228 4167, (30> 2ag

’\)bn:)ﬂlﬁu/ % .’5\5 \?35*‘(0\ == Swle

une @, \ = A% (12" 4347 (0= Yt

,\Jq,': L(‘%"J“/l?..o\: 200 e, — swb

bve @), (o= 217008 = 350°

Ny= 280 30 WMy, — Swle

Loe(®); N = 4t (0,358) s 1o7, Quagr )= 6279*

Ngz 01" 1= 4B e = Sust

Lwve@ Noyr 227 (3as) « 355 (2660 )= 3g0¢

Nz 2810% 503> T3, — Swlo

To Lowe Ploon WanS ¢
bne @), Ny 157 (pobt™ )+ laota® = 0,0%*

NJ,= 10,032 Vsl S W, =7 Sw2pe”

Line @), = 97 (A6k")r 340" = S

Ny SH0%/ 244'> 220w, — S

Linve @" Ng:= L\’l”l,(‘{.lo(eb“)*%% (%.”rm,‘*\: ot
v

To 7or. w| HOUS

Ut @ Ny, = W2 () B (39758) = 9o

Nz 2,662 320z Hidec . —7_Swlo

Project

Designer

Date

ANNEE &iéwsaieie

1801 18th Ave S, Seattle, WA 98144  206.658.5169 Sheet




O\JE(L{p(};pm{, 1 o Worldiop wWALLG ;

Live ®; g2 M"f“[ﬁ.(‘i?\s'\'(fé‘"( OLuHs)= |3
Q) — m. o
\
bing @« Te = gh.(aa) - DS (bhudd) > st
@»»9 YA

Brom Mpang A oals

Line @-‘ 1 S0\ ¥ b (\oﬂ‘\ -‘9‘25‘\ (o.bx Id?) = 500"

HOus/ Wetclb _L/

L 133
e @ - Vor 4mthe (o0 - =L loavart): 7

Mpos &

Unie €2, T = 1%, (5) = 4 (ouv w0) - 4
Hova

e @ T = 20 (35 Llotead = |\ *
Hour 4

Ling QQ'\ Tor WYk, G- \3"%}\ ( 0bxil)= ¥
Calbjnpog. «

Ung (), Ve = Hatln (300 - —"—T(okxﬁ%ﬂr 208"

\
by @ : Tayr M. (48)- (o) - Ust®
10 1 fe0'0

Yoom \Lpwet Fue, WnUs g

- \
Loe®); Ty Hla, (30) - S olorm) = 4 582"
Movs <

\
bine &) - p= 20N (846 - ‘%L( 0bx4d) = 153"
Wz

)
Lt G, o™ (36D - B2 o1aed) « 12
4 No WD tge'o

UNEQ@ ; WMSTEHO Fllom BEAWS To Wkl Plistame,

HOUS 1 P émq);—@

Diaovone m Portss
A Maars (Loacs e

\,oSter? [
<Dz = 15 LT‘T&E» (D'\‘“X \K.E‘EQX z Y4.00%
e "7’(6 uaw w! (Lb zﬁbs‘lq)qz 3 “é‘"‘
Yoo,

Lne &,

2o
D= ms[*\,a% (oas x\%,mﬁz Lsz,vi*)
C\b

MO 5 / et P Lne D
5% ’
D,2 125 |5 (046 bobk) [+ basti” = $unao®
Joemet\L
Project Designer
Date
ANNEE SIEUSTURAL 1807 18th Ave S, Seattle, WA 98144  206.658.5169 Sheet




i @r W0-1 = b/1 3IV0S
& ue|d buiwel] jooy 1addn

_ — - ] o o d \_ T
- 84
|58 _
N | ", 8|
* : 5 |
| Q _
i |/ ¢ |
_ £ _
[ = |
| 2 : |
|l _
. |
_
50y ST T T T T Sue T T T




<

W01 = ub/T SFIV0S

ue|q buiwelq 100j4 dOysyIop B JOOY Ulel

®

| ﬁ _
- : - i
] ﬁ © | {05 !
v | » |_|||®|w. lllll oty — — — — — Y — — —_— 4 —
= i —~ ﬁ J_E o ,qwrzw o Ms X — 9 4||_ s L
e s e T—"T — UL . #
| W e Binm : : - ,i_ﬁ o v
..... | , ;
| =g | _
T B i Rle 7 _ _
| 2
o O
Y N e = s == 2 | :
/Y@ot _ N2 2 / & ~ s 7 7 _
N ,, ,W 5 > ov.m/n¢ .me Y _ _ . | i
20,91 o - alh\ 3 |
% i S @ 7 e Rk g | & !
- W A | - ! L 2 w _ _
() e N
Azl | ) it B AN ; _
& f | 105 M |
o 1))
| | -/ !
| 20,91 - & — _
I I B 4 8 A s ﬁ
| T3, . DA 5
0 ¥eixe ~ |
S 2 3vw1 0 & 2 & | TRy _,
| (Y Al e g e e e e e &%t \\\\\\\\\ B
— i) =3 Xy
VI [ S [ + T remssa - =
S N B e £ i
&/

@
.52 @
09E/ICL bT
o
5
<<~

8

- g
5N

e

O®

? AY\@ ITIJ 1
J of ||
2 A 3 -
i
u €

F—
L_
sa
i L
25
(g
et
i
e e

©

hgoy »¢ .,rn.f eV@ 2 K 7 - |
§ E— xy & 19 .s,v@ T

. &?x 9,//0‘.? _ ﬁ

= & L

/ |

| \@ S E— . | i

| /= T .|

_ @ﬂ. =] @M m _ 47

22 B |

. & i |

Lo E-

| I :mzu Lys.

7 r’rr | I ] —— .m.n. uw‘w . C/_

L S | 5 B 3 | L [

—— T === —— = = — = R T e = _

s W gl !

\n\ﬂ _ 1_ |

G ® O



40T = b/T :3VOS

UB|d bulliely 100 Ulejy

|
|
|
|
|
|
|
|
|
|
|
|
|
!
|
|
|
I
I
I
I
|
1=

~
/ AAWND NO
VIS OMLLSING -
o

@®

(/. paddy) 20,91

© N TIRAT

s
|

._ ) =
i <)
- 5 : 4@
_ 20,01 & | %t & = 4
_ [IEEN . 4 _ \u\ ,SA
w ﬁ L 12 X P %
! 4 o1 @) _.%
I % g g
! : 1%
01%Z (3] “I° o) 2 X — _
] , =3
& \ & |
I &
\\\\\ 7 2 |
N T o
N / —~ 2
Nt St lg
X 1 5 Y
sON S 2 :
" (2]
AN | PN E
8
W - AN z 20,91 § (/. paddy) _
\l\l',_ e R | \NNH& 0142 3) 20,91 ® ZTIXT _
! ¥ 75
i 13 20,91 6 a s A Me/ bgus
1 & o (3~ suhfee >
| b ES e o 2 =g @
I = = I g \ d ) 7/ Al ~ ) ) 4 l
i | & SIS N SIPES { &
| i & & o \3, FIRS \ |
: A 3 & \
| ! \T) M L) P _
: , o7 CP y
| | B s W4 P | E
i S 4 (2, e ,
| e Y ® |. _ _T9 )
| " |
I ) N
x9 Al 4
| & D &y | |
£ »
e == T | W —— " P @
o - . o NS @ s X9
Sh “ KA _ 3 9% _ é
i ; Z
_ | | (18
| | | |
i i i
® ® ®

10



Gt Ao - Qoo Tt (385, 1534000) *fevs

© 2ee MrAatso AL = 2a [@*> @ e

@ Lft'\’L\, W= Z%‘"(?G*’M\r L\/]L"[W,
Rellz Oan®; = )04 ot
Coz iy e 2 Py D= 0.097 Yo

L VW W"WL

Low Looe } WORLEW o L . ClpsAMlb ( (oo, 20 o) “ew2

@ Sew AtAaonan O, —7 'R 1590 @ _|b'oe

@) Som Awhomad O —1 4" T4 [ 2bo 22 y

®) ceq ATAUAES WAL Wk Jy,_gﬂe_\tﬂc

@) Gee MikmeO L Y ,5)"00\\—7/‘27 LsL

@ sec paironap oxe, — w

@) See Amname O — O vk (B
—_—

Um%‘; oz D00t bl Ly 9510¢ | 25* e
Rz\(y \\\%\01-“’" N\; 63“(‘,0"1 [P
Lo 1o iy e 2000 g, Bre 8=

n Sha sty

STERL bprions $2201 1w, Tz fsin? (aw)

S W ow s

-
(215, weP2{zena)= k.

Rz Whse™ 5 M= b, 23wy

-c“v \el, P \Q\DZ 2\ Q‘:; 1 h%w GI‘b\l’ l/\'6\'),

f Bhydh Loz

@ =1es, we ‘@}\(%Hﬂz B Jaa,
2= Tt W 199 e
Lo Whpsis Qe 2087 g bz 040" To1

TR B Pg

@ |- 5.1"’ Wz A% a,
TP Z‘fl\*’, Mz 2\ el

£ Y10 peY

ﬁ\,z 104 ()5( 2 g\pc e ?G‘\

(D Cen ATACnED OML. —2 donvz DY

Project

Designer

Date

ANNEE siavsioma

1801 18th Ave S, Seattle, WA 98144

206.658.5169 Sheet

11



@ Gee Mvaoned OAL. =7 ol LW

@ Se Amoemi0d (AL, —? Slua4 BsL

@ L=, e 13 (s 14 0) 2 ¥

ReVz \ 25, M |52h e

(o 103 ' (s 1,0% g Bos 0.57" =10
- Yl OP¥?

See NRBMED CALL, <o (Dzylo MM

@) see Aames AL 7 Kb R

RO{;(L/DFC\L Gamn . (30,%0 b w /\’L’ZZ@IJ\)*/S‘(""

@) ve AThuacd N, —7 Shyls 08

@ LL\().D\; Wz ST+ 4I50 & \‘DO’,S“(%\
RNz 509" M= 11523 w-w
Lo 150 gy 6= 2000 gy Dor 038~ Taop

Shitce

@ L 138 W= »;(qow\'w)y No®Jer
A= 504%: W= Q14 e
vg\\“ﬁ ]?/% ?5»" Q\;’ )ﬂbg Pg; : ATL? OH’]“ ‘:LI'L-,‘SS

i S\[’LY‘ \l CJ’(/%

(@ ser Ainenen i — Shyy c@

@ SEe Mpmss (AL, =7 (%\ \"’w\d“\”\q WL

@ =385 wr E(wora) = $02¥.
R=N= 20 M= W10 ok
L=\ s .&: | 3%t v Das 028" Yoy
i Bt O

Project

Designer

Date

ANNEE siaysrosat

1801 18th Ave S, Seattle, WA 98144

206.658.5169 Sheet

12



 Le 58 B8 {aycea0) > 4.
R 482" Me 744 et
(950 Y PIRR AN E TP 0% S\
@ \cg, wr B (louws) = (4 ¥n
=N - 30724 W W 320 et
Qo Wopss L1819 gy D= 028" has

Shyq W@

@ Lr lb,'z,‘z w=ﬂ;‘((oo+\‘h\= %S\*(ﬂ\.
A2 2800 M= W SIS orn

N ootr V38T gty e 081"=
. Shy (oh (Lo

=48 . webS\ e
ReN- 20y W gy ey

&\,;'_L(p P44 %;6“00 ():,l; N> 0.\%““’{@%(.,

4 Yxlo DFY

@ cee Mnneneo ence, 7 Bhriole b
@ Seze AnioaoncO CALC, *‘?\‘S{;g;b‘k Cue

@) See ATACHED eac, —~ by ol ClB

Gr) See Mipcurd CALE, = Wwioh Cue

@ % Miued AL, =2 Bhyeh CUB

@ Lzls.{,', W= %({,M\L\e \oy,* [+
eN=u" 0 M= B0 e

E\Azel(o &) GD! sy ‘)s'» ] A= 0.bo'2 L[7>1'L

dye g dyrdas”
1 2 ol L e e

(m0oe0 the' FB W)

@) See Moo G 2 Wil Clg

@) See NTAUED ML~ Shyd Gup

@ con AtankO L. = Shxd Glg

Project

Designer

Date

ANNEE SrRUcTURaL 1801 18th Ave S, Seattle, WA 98144

206.658.5169 Sheet

13



«FORTEWEB

MEMBER REPORT

Roof Framing, 1 - Workshop Rafters
1 piece(s) 2 x 12 HF No.2 @ 16" OC

Sloped Length: 19'6 13/16"

[

19' 6" |

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 573 @ 4 1/2" 3341 (5.50") | Passed (17%) - 1.0 D + 1.0 S (All Spans)
Shear (lbs) 491 @ 1' 4 11/16" 1941 Passed (25%) 1.15 | 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 2582 @ 9' 9" 2964 Passed (87%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.403 @ 9' 9" 0.941 Passed (L/560) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.711 @ 9' 9" 1.254 Passed (L/318) -- 1.0 D + 1.0 S (All Spans)

o Deflection criteria: LL (L/240) and TL (L/180).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
¢ A 15% increase in the moment capacity has been added to account for repetitive member usage.
¢ Applicable calculations are based on NDS.

Bearing Length

Loads to Supports (lbs)

Supports Total Available | Required Dead Snow Factored |Accessories
1 - Beveled Plate - HF 5.50" 5.50" 1.50" 248 325 573 Blocking
2 - Beveled Plate - HF 5.50" 5.50" 1.50" 248 325 573 Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 3'6" o/c
Bottom Edge (Lu) 19' 7" o/c
e*Maximum allowable bracing intervals based on applied load.
Dead Snow
Vertical Load Location (Side) Spacing (0.90) (1.15) Comments
1 - Uniform (PSF) 0to 19' 6" 16" 19.0 25.0 Default Load

PASSED

Member Length : 19' 7 3/4"
System : Roof

Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 1/12

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at

Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

ForteWEB Software Operator

Job Notes

Mike Annee

(206) 658-5169
mike@anneestructural.com

Annee Structural Engineering LLC

A

Weyerhaeuser
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«FORTEWEB

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT

Roof Framing, 3 - Long-span Rafters
1 piece(s) 14" TJI® 560 @ 24" OC

Sloped Length: 28 7/16"

PASSED

[

27 11 1/4"

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 1198 @ 3 1/2" 1455 (1.75") | Passed (82%) 1.15 | 1.0 D + 1.0 S (All Spans)
Shear (lbs) 1198 @ 3 1/2" 2749 Passed (44%) 1.15 | 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 8143 @ 13' 10 5/8" 12966 Passed (63%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.729 @ 13' 10 5/8" 1.364 Passed (L/449) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 1.284 @ 13' 10 5/8" 1.819 Passed (L/255) - 1.0 D + 1.0 S (All Spans)

o Deflection criteria: LL (L/240) and TL (L/180).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Snow Factored [Accessories
1 - Hanger on 14" GLB beam 3.50" Hanger® 1.75" /-2 529 694 1224 See note
2 - Hanger on 14" GLB beam 5.50" Hanger® 1.75"/-2 536 703 1238 See note *

« At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.
* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 6' 8" o/c
Bottom Edge (Lu) 27' 3" olc

*TJI joists are only analyzed using Maximum Allowable bracing solutions.
*Maximum allowable bracing intervals based on applied load.

Member Length : 27' 4 9/16"
System : Roof

Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 1/12

Connector: Simpson Strong-Tie

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
1 - Face Mount Hanger LSSR410Z 1.88" N/A 22-16dx2.5 18-16dx2.5 Web Stiffeners
2 - Face Mount Hanger LSSR410Z 1.88" N/A 22-16dx2.5 18-16dx2.5 Web Stiffeners
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.

Dead Snow
Vertical Load Location Spacing (0.90) (1.15) Comments
1 - Uniform (PSF) 0to 27' 11 1/4" 24" 19.0 25.0 Default Load

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

ForteWEB Software Operator

Job Notes

Mike Annee

Annee Structural Engineering LLC
(206) 658-5169
mike@anneestructural.com

A

Weyerhaeuser
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«FORTEWEB

MEMBER REPORT

Roof Framing, 4 - Rafters
1 piece(s) 14" TJI® 360 @ 24" OC

Sloped Length: 25" 1 9/16"

PASSED

[

23'61/2"

e

U

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) Member Length : 24" 9 3/16"
Member Reaction (Ibs) 1003 @ 5 1/2" 1242 (1.75") | Passed (81%) 1.15 [1.0 D + 1.0 S (Alt Spans) fﬂysml;“ :TR‘mf st

" ember Type : Jois
Shear (lbs) 1003 @ 5 1/2 2248 Passed (45%) 1.15 | 1.0 D + 1.0 S (Alt Spans) Building Use : Residential
Moment (Ft-Ibs) 5707 @ 11' 10 1/16" 8435 Passed (68%) 1.15 | 1.0 D + 1.0 S (Alt Spans) Building Code : IBC 2018
Live Load Defl. (in) 0.551 @ 11' 10 1/2" 1.147 Passed (L/499) -~ |1.0D + 1.0 S (Alt Spans) Design Methodology : ASD
Total Load Defl. (in) 0.969 @ 11' 10 7/16" 1.529 Passed (L/284) - 1.0 D + 1.0 S (Alt Spans) Member Pitch : 1/12

o Deflection criteria: LL (L/240) and TL (L/180).
¢ Overhang deflection criteria: LL (2L/240) and TL (2L/180).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Snow Factored |Accessories
1 - Hanger on 14" GLB beam 5.50" Hangert 1.75" /-2 451 593 1043 See note
2 - Beveled Plate - HF 5.50" 5.50" 3.50" 504 661 1165 Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.
* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 4' 3" olc
Bottom Edge (Lu) 9' 7" o/c

*TJI joists are only analyzed using Maximum Allowable bracing solutions.
eMaximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Member Fasteners | Accessories

12-10dx1.5

Face Fasteners
14-10dx2.5

Model Seat Length
LSSR2.37Z 1.88" N/A
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.

Support Top Fasteners

1 - Face Mount Hanger Web Stiffeners

Dead Snow
Vertical Load Location Spacing (0.90) (1.15) | comments
1 - Uniform (PSF) 0to 25' 1/2" 24" 19.0 25.0 Default Load

Weyerhaeuser Notes

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

ForteWEB Software Operator Job Notes
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«FORTEWEB

[

MEMBER REPORT

Upper Floor Framing, 5 -Workshop Joists
1 piece(s) 11 7/8" TJI® 360 @ 12" OC

Overall Length: 19'6"

PASSED

17 6"

1.

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Member Length : 19' 6"

System : Floor

Member Type : Joist

Building Use : Residential
Building Code : IBC 2018

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 951 @ 19' 3 1/2" 1505 (3.50") | Passed (63%) 1.00 |1.0D + 1.0 L (Alt Spans)
Shear (lbs) 643 @ 19'2 1/2" 1705 Passed (38%) 1.00 |1.0D + 1.0 L (Alt Spans)
Moment (Ft-lbs) 2637 @ 11' 2 1/16" 6180 Passed (43%) 1.00 |1.0D + 1.0 L (Alt Spans)
Live Load Defl. (in) 0.282 @ 10' 8 5/8" 0.429 Passed (L/730) - 1.0 D + 1.0 L (Alt Spans)
Total Load Defl. (in) 0.335 @ 10' 10 11/16" 0.857 Passed (L/614) - 1.0 D + 1.0 L (Alt Spans)
TJ-Pro™ Rating 53 40 Passed - -

o Deflection criteria: LL (L/480) and TL (L/240).

¢ Overhang deflection criteria: LL (2L/480) and TL (2L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
¢ A structural analysis of the deck has not been performed.
» Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.
» Additional considerations for the TJ-Pro™ Rating include: 5/8" Gypsum ceiling.

Bearing Length

Loads to Supports (lbs)

Supports Total Available | Required Dead Floor Live Snow Factored |Accessories
1-Beam - GLB 3.50" 3.50" 3.50" 552 651 300 1265 Blocking
2 - Stud wall - HF 3.50" 3.50" 1.75" 424 527/-8 255 1011 Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 5'10" o/c
Bottom Edge (Lu) 9' o/c
*TII joists are only analyzed using Maximum Allowable bracing solutions.
eMaximum allowable bracing intervals based on applied load.
Dead Floor Live Snow
Vertical Loads Location Spacing (0.90) (1.00) (1.15) Comments
1 - Uniform (PSF) 0to 19' 6" 12" 20.0 60.0 - Default Load
2 - Point (PLF) 2 3/4" 12" - - -
3 - Point (Ib) 2 3/4" N/A 301 - 270
4 - Point (Ib) 19'3 1/4" N/A 285 - 270

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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«FORTEWEB

MEMBER REPORT

Upper Floor Framing, 6 - Beam
1 piece(s) 31/2" x 11 7/8" 1.55E TimberStrand® LSL

Overall Length: 19'6"

17 6"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (lbs) 4851 @ 19' 1/2" 4851 (1.54") | Passed (100%) - 1.0 D + 0.7 E (Alt Spans)

Shear (Ibs) 4673 @ 18' 5/8" 13743 Passed (34%) 1.60 | 1.0 D + 0.7 E (Alt Spans)

Moment (Ft-Ibs) 13860 @ 3' 4 1/2" 25525 Passed (54%) 1.60 [1.0D - 0.7 E (All Spans)

Live Load Defl. (in) 0.217 @ 10' 7 5/16" 0.422 Passed (L/933) - 1.0D +0.75L + 0.75 S (Alt Spans)
Total Load Defl. (in) 0.646 @ 10' 7 5/8" 0.845 Passed (L/314) - 1.0D +0.75L + 0.75 S (Alt Spans)

» Deflection criteria: LL (L/480) and TL (L/240).
¢ Overhang deflection criteria: LL (2L/480) and TL (2L/240).
¢ Upward deflection on left cantilever exceeds overhang deflection criteria.

¢ Allowed moment does not reflect the adjustment for the beam stability factor.

Member Length : 19' 1/2"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Column Cap - steel 3.50" 3.50" 2.18" 1837 429 805 771f§£" 6854/-3915 | Blocking
2 - Hanger on 11 7/8" GLB beam 5.50" Hanger? 1.54" 1546 356 663 44?:31{_ 4928/-2454 | See note

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
« At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
« 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 19'1" o/c
Bottom Edge (Lu) 19'1" o/c

e*Maximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Mike Annee

Annee Structural Engineering LLC
(206) 658-5169
mike@anneestructural.com

Weyerhaeuser

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Face Mount Hanger HHUS410 3.00" N/A 30-16d 10-16d
« Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live Snow Seismic
Vertical Loads Location (Side) Tr\;\kl)iléttiry @=) (@) (1.15) (@) Comments
0 - Self Weight (PLF) 0to 19' 1/2" N/A 13.0 - - -
1 - Uniform (PSF) 0 to 19' 6" (Front) 8" 20.0 60.0 - - Default Load
2 - Tapered (PLF) 0 to 19' 6" (Front) N/A 11(5);)0“) - 75.0 to 75.0 -
3 - Point (lb) 1 1/2" (Front) N/A - - - 6402
4 - Point (lb) 3'4 1/2" (Front) N/A - - - -6402
5 - Point (lb) 16' 1 1/2" (Front) N/A - - - 6402
6 - Point (lb) 19' 4 1/2" (Front) N/A - - - -6402
ForteWEB Software Operator Job Notes
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«FORTEWEB

MEMBER REPORT

Upper Floor Framing, 7 - Beam
1 piece(s) 31/2" x 11 7/8" 2.2E Parallam® PSL

Overall Length: 19'6"

2|

17 6"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)

Member Reaction (Ibs) 4250 @ 19' 1/2" 4250 (1.94" | Passed (100%) - é‘r?ar?s)" 0525E+075L+075S (Alt
Shear (Ibs) 2653 @ 18' 5/8" 8035 Passed (33%) 1.00 |1.0D + 1.0 L (Alt Spans)

Moment (Ft-lbs) 12539 @ 10' 8 5/16" 19902 Passed (63%) 1.00 | 1.0 D + 1.0 L (Alt Spans)

Live Load Defl. (in) 0.287 @ 10" 7 1/8" 0.422 Passed (L/705) - 1.0 D + 1.0 L (Alt Spans)

Total Load Defl. (in) 0.630 @ 10" 7 1/2" 0.845 Passed (L/322) - 1.0 D + 1.0 L (Alt Spans)

o Deflection criteria: LL (L/480) and TL (L/240).

¢ Overhang deflection criteria: LL (2L/480) and TL (2L/240).
¢ Upward deflection on left cantilever exceeds overhang deflection criteria.

¢ Allowed moment does not reflect the adjustment for the beam stability factor.

¢ -633 Ibs uplift at support located at 19' 1/2". Strapping or other restraint may be required.

Member Length : 19' 1/2"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Column Cap - steel 3.50" 3.50" 2.52" 2084 1717 537 459153{' 5523/-2189 | Blocking
2 - Hanger on 11 7/8" GLB beam 5.50" Hangert Log" 1748 1425 242 2;252/- 4409/-633 | See note 1

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 19'1" o/c
Bottom Edge (Lu) 19'1" o/c

e*Maximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Mike Annee

Annee Structural Engineering LLC
(206) 658-5169
mike@anneestructural.com

Weyerhaeuser

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Face Mount Hanger HHUS48 3.00" N/A 22-10d 8-10d
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live Snow Seismic
Vertical Loads Location (Side) Tr\;\t;il:‘tt?]ry @£Y) @) (1.15) (1.60) Comments
0 - Self Weight (PLF) 0to 19' 1/2" N/A 13.0 - - -
1 - Uniform (PSF) 0 to 19' 6" (Front) 2'g8" 20.0 60.0 - - Default Load
2 - Tapered (PLF) 0 to 19' 6" (Front) N/A 1i§'800t° - 50.0 to 50.0 -
3 - Point (Ib) 11/2" (Front) N/A - - - 4388
4 - Point (Ib) 3'41/2" (Front) N/A - - - -4388
5 - Point (Ib) 12' 7 1/2" (Front) N/A - - - 4388
6 - Point (Ib) 19' 4 1/2" (Front) N/A - - - -4388
ForteWEB Software Operator Job Notes
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«FORTEWEB

MEMBER

REPORT

Upper Floor Framing, 8 - Beam
1 piece(s) 5 1/2" x 22 1/2" 24F-V4 DF Glulam

Overall Len

gth:31'9 3/4"

6'81

L

w |

25 11/2"

(1

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (Ibs) 31046 @ 7' 1 3/4" | 39325 (11.00") | Passed (79%) - é"?ar?s;' 0525E+075L+0.75S (Al
Shear (Ibs) 13525 @ 9' 5 3/4" 21863 Passed (62%) 1.00 |1.0D + 1.0 L (All Spans)

Pos Moment (Ft-Ibs) 79705 @ 20' 4 1/2" 85926 Passed (93%) 1.00 |1.0D + 1.0 L (Alt Spans)

Neg Moment (Ft-Ibs) -61886 @ 7' 1 3/4" 110516 | Passed (56%) 1.60 éboar'?s)" 0525E+075L+0.75S (Alt
Live Load Defl. (in) 0.556 @ 19' 3 7/8" 0.605 Passed (L/522) - 1.0 D + 1.0 L (Alt Spans)

Total Load Defl. (in) 0.867 @ 19' 7 3/4" 1.210 Passed (L/335) - 1.0 D + 1.0 L (Alt Spans)

Deflection criteria: LL (L/480) and TL (L/240).
Overhang deflection criteria: LL (2L/480) and TL (2L/240).
Upward deflection on left cantilever exceeds overhang deflection criteria.

Upward deflection on left cantilever exceeds 0.4".
The effects of positive or negative camber have not been accounted for when calculating deflection.
The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
Applicable calculations are based on NDS.

Allowed moment does not reflect the adjustment for the beam stability factor.

Critical positive moment adjusted by a volume/size factor of 0.93 that was calculated using length L = 22' 6 3/4".
Critical negative moment adjusted by a volume/size factor of 0.97 that was calculated using length L = 14' 10".

PASSED

Member Length : 31' 9 3/4"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Mike Annee

(206) 658-5169

Annee Structural Engineering LLC

mike@anneestructural.com

A

Weyerhaeuser

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Column Cap - steel 11.00" 11.00" 8.68" 13137 12688 6574 66559:4' 31046  |Blocking
2 - Column Cap - steel 7.00" 7.00" 4.41" 6074 9009/-576 2498 2203366/" 15774 |Blocking
* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 18' o/c
Bottom Edge (Lu) 31'10" o/c
*Maximum allowable bracing intervals based on applied load.
Dead Floor Live Snow Seismic
Vertical Loads Location (Side) Hiladets ©&w) L) s (-60) | comments
0 - Self Weight (PLF) 0to 31'9 3/4" N/A 30.1 - - -
1 - Uniform (PSF) 0 to 31' 9 3/4" (Front) 8'6" 20.0 60.0 - - Default Load
2 - Uniform (PSF) 0to 3'5 1/2" (Front) 3 19.0 - 25.0 -
5 3'51/2"t0 31'9 ' qn
3 - Uniform (PSF) 3/4" (Front) 2'3 18.0 60.0 - -
4 - Uniform (PLF) 0 to 27' 9 3/4" (Front) N/A 303.0 - 270.0 -
5 - Point (Ib) 1 3/4" (Front) N/A 1443 - 603 4831
6 - Point (Ib) 27' 8" (Front) N/A 1631 1069 442 2402
ForteWEB Software Operator Job Notes
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«FORTEWEB

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

[

MEMBER REPORT

Upper Floor Framing, 13 - Beam
1 piece(s) 4 x 12 HF No.2

Overall Length: &' 9"

PASSED

g gn

!
1

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 3521 @ 4" 7796 (5.50") [ Passed (45%) - 1.0 D + 1.0 S (All Spans)
Shear (lbs) 2211 @ 1' 4 3/4" 4528 Passed (49%) 1.15 | 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 5485 @ 3' 9" 6615 Passed (83%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.065 @ 4' 2 13/16" 0.202 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.116 @ 4' 2 13/16" 0.404 Passed (L/834) - 1.0 D + 1.0 S (All Spans)

o Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
¢ Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Snow Factored |Accessories
1 - Stud wall - HF 5.50" 5.50" 2.48" 1545 1976 3521 Blocking
2 - Stud wall - HF 5.50" 5.50" 1.58" 992 1248 2241 Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Member Length : 8' 9"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 8'9" o/c
Bottom Edge (Lu) 8'9" o/c
e*Maximum allowable bracing intervals based on applied load.
Dead Snow
Vertical Loads Location (Side) T'wi":jtt?]ry @=) (1.18) Comments
0 - Self Weight (PLF) 0to8 9" N/A 10.0 -
1 - Uniform (PSF) 0 to 4' 3" (Front) 21'11/4" 19.0 25.0 Default Load
2 - Uniform (PSF) 4' 3" to 8' 9" (Front) 8' 8 3/4" 19.0 25.0 Default Load

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

ForteWEB Software Operator

Job Notes

Mike Annee

Annee Structural Engineering LLC
(206) 658-5169
mike@anneestructural.com

A

5/9/2024 8:30:28 PM UTC
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MEMBER REPORT

Upper Floor Framing, 14 - Beam
1 piece(s) 3 1/2" x 10 1/2" 24F-V4 DF Glulam

Overall Length: 16' 6"

PASSED

[

12' 6"

!
7

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 3911 @ 16' 4 1/2" 4253 (3.00") | Passed (92%) - 1.0 D + 1.0 S (Alt Spans)
Shear (lbs) 3142 @ 15' 4 1/2" 7466 Passed (42%) 1.15 | 1.0 D + 1.0 S (Alt Spans)
Pos Moment (Ft-lbs) 10704 @ 10' 9 3/8" 14792 Passed (72%) 1.15 | 1.0 D + 1.0 S (Alt Spans)
Neg Moment (Ft-lbs) -2978 @ 4' 2 3/4" 11402 Passed (26%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.262 @ 10' 5 3/16" 0.304 Passed (L/557) - 1.0 D + 1.0 S (Alt Spans)
Total Load Defl. (in) 0.450 @ 10' 5 5/8" 0.607 Passed (L/324) - 1.0 D + 1.0 S (Alt Spans)

Deflection criteria: LL (L/480) and TL (L/240).

Overhang deflection criteria: LL (2L/480) and TL (2L/240).
Upward deflection on left cantilever exceeds overhang deflection criteria.
Allowed moment does not reflect the adjustment for the beam stability factor.
Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 11' 5 3/4".
Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 5' 1 11/16".
Upward deflection on left cantilever exceeds 0.4".
The effects of positive or negative camber have not been accounted for when calculating deflection.
The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
Applicable calculations are based on NDS.

Bearing Length

Loads to Supports (lbs)

Supports Total Available | Required Dead Snow | Factored |Accessories
1 - Stud wall - HF 5.50" 5.50" 3.41" 2141 2687 4828 Blocking
2 - Stud wall - HF 3.00" 3.00" 2.76" 1687 2224 3911 Blocking

 Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 16' 6" o/c
Bottom Edge (Lu) 16' 6" o/c
eMaximum allowable bracing intervals based on applied load.
Dead Snow
Vertical Loads Location (Side) iy (0-90) @19 comments
0 - Self Weight (PLF) 0to 16' 6" N/A 8.9 -
1 - Uniform (PSF) 0to 7' 5 1/4" (Front) 7' 43/8" 19.0 25.0 Default Load
2 - Uniform (PSF) 7'5 1/4" to 16' 6" (Front) 15' 4" 19.0 25.0 Default Load

Member Length : 16' 6"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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MEMBER REPORT

Upper Floor Framing, 15 - Beam
1 piece(s) 3 1/2" x 10 1/2" 24F-V4 DF Glulam

Overall Length: 16' 2 3/4"

9 21/4"

7z

|
1

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Member Length : 15' 9 1/4"

System : Floor

Member Type : Flush Beam
Building Use : Residential

Building Code : IBC 2018

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (lbs) 4826 @ 8' 11 1/2" 7796 (5.50") | Passed (62%) - 1.0 D + 1.0 S (All Spans)
Shear (Ibs) 2158 @ 7' 10 1/4" 7466 Passed (29%) 1.15 | 1.0 D + 1.0 S (All Spans)
Pos Moment (Ft-lbs) 3683 @ 8' 11 1/2" 15435 Passed (24%) 1.60 | 0.6 D + 0.6 W (All Spans)
Neg Moment (Ft-Ibs) -8102 @ 8' 11 1/2" 8552 Passed (95%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.484 @ 16' 2 3/4" 0.485 Passed (2L/360) - 1.0 D + 1.0 S (Alt Spans)
Total Load Defl. (in) 0.633 @ 16' 2 3/4" 0.727 Passed (2L/276) - 1.0 D + 1.0 S (Alt Spans)

Deflection criteria: LL (L/360) and TL (L/240).

Overhang deflection criteria: LL (2L/360) and TL (2L/240).
Upward deflection on right cantilever exceeds overhang deflection criteria.
Right cantilever length exceeds 1/3 member length or 1/2 back span length. Additional bracing should be considered.
Allowed moment does not reflect the adjustment for the beam stability factor.
Moment capacity over cantilever support 2 has been reduced by 25% to lessen the effects of buckling.

Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 15' 9 1/4".
Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 12" 3".
Upward deflection on right cantilever exceeds 0.4".
The effects of positive or negative camber have not been accounted for when calculating deflection.
The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Snow Wind Factored |Accessories
1 - Hanger on 10 1/2" PSL beam 5.50" Hangert 1.50" 506 670/-112 | 937/-796 | 1176/-174 |See note *
2 - Stud wall - HF 5.50" 5.50" 3.40" 1717 3109 -4071  |4826/-1412 | Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
« At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
« 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 15'9" o/c
Bottom Edge (Lu) 15' 9" o/c

*Maximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Support

Model

Seat Length

Top Fasteners

Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger

LUS48

2.00"

N/A

6-10dx1.5 4-10d

¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.

ForteWEB Software Operator

Job Notes

Mike Annee

Annee Structural Engineering LLC
(206) 658-5169
mike@anneestructural.com

A

Weyerhaeuser
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ForteWEB v3.7, Engine: V8.4.0.40, Data: V8.1.5.0
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MEMBER REPORT

Upper Floor Framing, 16 - Beam
1 piece(s) 5 1/74" x 14" 2.2E Parallam® PSL

COwverall Length: 27" 11 1/4"

|

PASSED

[

271

1)

11/4"

»le=

=T

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Member Length : 27' 5 3/4"

System : Roof

Member Type : Flush Beam

Building Use : Residential
Building Code : IBC 2018

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 2518 @ 27' 5 3/4" 4922 (1.50") | Passed (51%) - 1.0 D + 1.0 S (All Spans)
Shear (lbs) 2491 @ 26' 3 3/4" 16342 Passed (15%) 1.15 | 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 20851 @ 14'5 1/2" 46854 Passed (45%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.482 @ 14'5 1/2" 1.366 Passed (L/680) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.960 @ 14'5 1/2" 1.821 Passed (L/341) -- 1.0 D + 1.0 S (All Spans)

Member Pitch : 0/12

o Deflection criteria: LL (L/240) and TL (L/180).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Snow wind Factored [Accessories
1 - Stud wall - HF 3.50" 3.50" 1.50" 883 744 -592 1627 Blocking
2 - Hanger on 14" GLB beam 5.50" Hanger® 1.50" 1266 1252 -996 2518 See note *

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 27' 6" o/c
Bottom Edge (Lu) 27' 6" o/c

e*Maximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Face Mount Hanger HU612 2.50" N/A 22-10dx1.5 8-10d
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Snow Wind
Vertical Loads Location (Side) T'wi":‘tt?]ry @) @) (1-60) | comments
0 - Self Weight (PLF) 0to 27' 5 3/4" N/A 23.0 - -
1 - Point (Ib) 14' 5 1/2" (Front) N/A 919 1209 -962 Default Load
2 - Point (Ib) 21' 8" (Front) N/A 599 787 -626 Default Load

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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MEMBER REPORT

Upper Floor Framing, 18 - Beam
2 piece(s) 2 x 10 HF No.2

Overall Length: &' 4 1/2"

PASSED

4"51/72"

311"

!
1

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results

Actual @ Location Allowed Result

LDF Load: Combination (Pattern)

Member Length : 7° 11"

Member Reaction (Ibs)

1414 @ 4' 3 3/4" 4253 (3.50")

Passed (33%)

- 1.0 D + 1.0 L (All Spans)

System : Floor

Member Type : Flush Beam
Building Use : Residential

Building Code : IBC 2018

Design Methodology : ASD

Shear (lbs) 615 @ 5' 2 3/4" 2775 Passed (22%) 1.00 |1.0D + 1.0 L (All Spans)
Moment (Ft-lbs) -1613 @ 4' 3 3/4" 3333 Passed (48%) 1.00 |1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.075 @ 8' 4 1/2" 0.203 Passed (2L/999+) -- 1.0 D + 1.0 L (Alt Spans)
Total Load Defl. (in) 0.099 @ 8' 4 1/2" 0.406 Passed (2L/982) - 1.0 D + 1.0 L (Alt Spans)

o Deflection criteria: LL (L/480) and TL (L/240).

¢ Overhang deflection criteria: LL (2L/480) and TL (2L/240).
¢ Right cantilever length exceeds 1/3 member length or 1/2 back span length. Additional bracing should be considered.
¢ Allowed moment does not reflect the adjustment for the beam stability factor.

o -311 Ibs uplift at support located at 5 1/2". Strapping or other restraint may be required.
¢ Applicable calculations are based on NDS.

Bearing Length

Loads to Supports (lbs)

Supports Total Available | Required Dead Floor Live Factored |Accessories
1 - Hanger on 9 1/4" PSL beam 5.50" Hangert 1.50" -37 191/-274 153/-311 [See note 1
2 - Stud wall - HF 3.50" 3.50" 1.50" 370 1044 1414 Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 7' 11" o/c
Bottom Edge (Lu) 7' 11" o/c

eMaximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Mike Annee

Annee Structural Engineering LLC
(206) 658-5169
mike@anneestructural.com

A

Weyerhaeuser

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
1 - Face Mount Hanger LUS28-2 2.00" N/A 6-10dx1.5 3-10d
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live

Vertical Loads Location (Side) Tr\;:/ait:jttiry @) @) Comments
0 - Self Weight (PLF) 51/2"to 84 1/2" N/A 7.0 -
1 - Uniform (PSF) 0to 4'5 1/2" (Front) 14" 18.0 60.0 Default Load

. 4'51/2"t0 8' 4 -
2 - Uniform (PSF) 1/2" (Front) 2'5 18.0 60.0 Default Load
ForteWEB Software Operator Job Notes

5/9/2024 8:30:28 PM UTC
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«FORTEWEB

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

[

MEMBER REPORT

Upper Floor Framing, 19 - Beam

1 piece(s) 4 x 8 DF No.2

Overall Length: 11'8 1/2"

5'81.2"

|
7
[1

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 1820 @ 3' 1 1/2" 4253 (3.00") | Passed (43%) - 1.0 D + 1.0 S (Adj Spans)
Shear (lbs) 1114 @ 2' 4 3/4" 3502 Passed (32%) 1.15 | 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) -3205 @ 3'11/2" 3438 Passed (93%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.158 @ 0 0.313 Passed (2L/474) - 1.0 D + 1.0 S (Alt Spans)
Total Load Defl. (in) 0.278 @ 0 0.417 Passed (2L/270) - 1.0 D + 1.0 S (Alt Spans)

Deflection criteria: LL (L/240) and TL (L/180).

Overhang deflection criteria: LL (2L/240) and TL (2L/180).
Left cantilever length exceeds 1/3 member length or 1/2 back span length. Additional bracing should be considered.
Right cantilever length exceeds 1/3 member length or 1/2 back span length. Additional bracing should be considered.
Allowed moment does not reflect the adjustment for the beam stability factor.

-237 Ibs uplift at support located at 8' 7". Strapping or other restraint may be required.
Applicable calculations are based on NDS.

Bearing Length

Loads to Supports (lbs)

Supports Total Available | Required Dead Snow Factored |Accessories
1 - Stud wall - HF 3.00" 3.00" 1.50" 801 1020 1820 Blocking
2 - Stud wall - HF 3.00" 3.00" 1.50" -53 58/-185 5/-237 [Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 11' 9" o/c
Bottom Edge (Lu) 11' 9" o/c
eMaximum allowable bracing intervals based on applied load.
Dead Snow
Vertical Loads Location (Side) e e (0-90) @15 comments
0 - Self Weight (PLF) 0to 11'8 1/2" N/A 6.4 -
1 - Uniform (PSF) 0 to 11' 8 1/2" (Front) 1 19.0 25.0 Default Load
2 - Point (Ib) 1 3/4" (Front) N/A 429 564
3 - Point (Ib) 11' 6 3/4" (Front) N/A 21 35

PASSED

Member Length : 11' 8 1/2"
System : Roof

Member Type : Drop Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

[

MEMBER REPORT

Main Floor Framing, 20 - Beam
1 piece(s) 6 3/4" x 15" 24F-V4 DF Glulam

Overall Length: 17" 1 3/4"

PASSED

17 1 314"

I
1

!
1

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 10211 @ 16' 9 3/4" 15036 (5.50") | Passed (68%) - 1.0 D + 1.0 S (All Spans)
Shear (lbs) 8732 @ 1' 8 1/2" 20571 Passed (42%) 1.15 | 1.0 D + 1.0 S (All Spans)
Pos Moment (Ft-lbs) 46112 @ 5' 7 3/4" 56747 Passed (81%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.345 @ 8'4 11/16" 0.412 Passed (L/573) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.637 @ 8'5" 0.824 Passed (L/310) - 1.0 D + 1.0 S (All Spans)

o Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.

e Critical positive moment adjusted by a volume/size factor of 0.97 that was calculated using length L = 16' 5 3/4".

¢ The effects of positive or negative camber have not been accounted for when calculating deflection.
¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
¢ Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live Snow Factored |Accessories
1 - Stud wall - HF 5.50" 5.50" 3.22" 4042 457 4759 8801 Blocking
2 - Stud wall - HF 5.50" 5.50" 3.74" 4824 457 5387 10211 Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Member Length : 17' 1 3/4"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 17' 2" o/c
Bottom Edge (Lu) 17' 2" o/c
eMaximum allowable bracing intervals based on applied load.
Dead Floor Live Snow
Vertical Loads Location (Side) T'wilétt?]ry @=) (@) (1.15) Comments
0 - Self Weight (PLF) 0to17'13/4" N/A 24.6 - -
1 - Uniform (PSF) 0to 17" 1 3/4" (Front) 1'4" 12.0 40.0 - Default Load
2 - Point (Ib) 5' 7 3/4" (Front) N/A 4159 - 5473
3 - Point (Ib) 10' 11 1/4" (Front) N/A 1062 - 1395
4 - Uniform (PLF) 10 §}4%/gcr;‘r’1t§7 ! N/A 475.0 - 528.0

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at

Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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MEMBER REPORT

Main Floor Framing, 23 - Beam
1 piece(s) 7" x 9 1/2" 2.2E Parallam® PSL

Cwverall Length: 10" 11 1/4"

PASSED

[

1011 1/4"

I
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!
1

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Member Length : 10" 10"

System : Floor

Member Type : Flush Beam

Building Use : Residential
Building Code : IBC 2018

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 7226 @ 2" 9923 (3.50") [ Passed (73%) - 1.0 D + 1.0 S (All Spans)
Shear (lbs) 7186 @ 1' 1" 14785 Passed (49%) 1.15 | 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 30352 @ 4' 5" 30031 Passed (101%) 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.263 @ 5'17/8" 0.261 Passed (L/476) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.472 @ 5' 1 15/16" 0.522 Passed (L/265) - 1.0 D + 1.0 S (All Spans)

o Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.

¢ Member should be side-loaded from both sides of the member or braced to prevent rotation.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live Snow Factored |Accessories
1 - Stud wall - HF 3.50" 3.50" 2.55" 3233 287 3993 7226 Blocking
2 - Plate on concrete - HF 5.50" 4.25" 1.77" 2286 296 2743 5029 1 1/4" Rim Board

* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 6" o/c
Bottom Edge (Lu) 10' 10" o/c
e*Maximum allowable bracing intervals based on applied load.
Dead Floor Live Snow
Vertical Loads Location (Side) Tr\;:l)ilétt?]ry @Ew) (1.00) (@.13) Comments
0 - Self Weight (PLF) 0 to 10" 10" N/A 20.8 - -
1 - Uniform (PSF) 0 to 10' 11 1/4" (Front) 1'4" 12.0 40.0 - Default Load
2 - Point (Ib) 4' 5" (Front) N/A 5119 - 6736

Weyerhaeuser Notes

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387

and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to

www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

ForteWEB Software Operator

Job Notes
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MEMBER REPORT

Main Floor Framing, 24 - Beam
1 piece(s) 7" x 9 1/2" 2.2E Parallam® PSL

Overall Length: 10" 11 1/4"

(=S

1011 14"

I
1

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (lbs) 9014 @ 2" 9923 (3.50") | Passed (91%) - 1.0 D + 0.7 E (All Spans)
Shear (Ibs) 8974 @ 1' 1" 20571 Passed (44%) 1.60 | 1.0 D + 0.7 E (All Spans)
Moment (Ft-Ibs) 40324 @ 4' 8 1/4" 41782 Passed (97%) 1.60 [1.0D + 0.7 E (All Spans)
Live Load Defl. (in) 0.110 @ 5' 7 13/16" 0.261 Passed (L/999+) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.219 @ 5' 7 11/16" 0.522 Passed (L/572) - 1.0 D + 1.0 S (All Spans)

» Deflection criteria: LL (L/480) and TL (L/240).

¢ Allowed moment does not reflect

the adjustment for the beam stability factor.

¢ Member should be side-loaded from both sides of the member or braced to prevent rotation.

Member Length : 10" 10"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Stud wall - HF 3.50" 350" 3.18" 1254 287 1176 11110355/" 9014/-7006 | Blocking
2 - Plate on concrete - HF 5.50" 4.25" 3.42" 2902 206 3004 ng:;' 9823/-4188 |1 1/4" Rim Board

« Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 10' 10" o/c
Bottom Edge (Lu) 10' 10" o/c

eMaximum allowable bracing intervals based on applied load.

Dead Floor Live Snow Seismic
Vertical Loads Location (Side) T';;\?i%ttiry @EY) Ce0) (1.15) @.E0) Comments
0 - Self Weight (PLF) 0 to 10' 10" N/A 20.8 - - -
1 - Uniform (PSF) 0 to 10' 11 1/4" (Front) 14" 12.0 40.0 - - Default Load
2 - Uniform (PLF) 4'5" to 10' 11 1/4" (Front) N/A 576.0 - 641.0 -
3 - Point (Ib) 4'8 1/4" (Front) N/A - - - 19554

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

ForteWEB Software Operator

Job Notes
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MEMBER REPORT

Main Floor Framing, 29 - Beam
1 piece(s) 5 1/2" x 9" 24F-V4 DF Glulam

Overall Length: 9' 1 1/2"

3 I

6'11/2"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 4770 @ 3' 2 3/4" 19663 (5.50") | Passed (24%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 2987 @ 2' 3" 8745 Passed (34%) 1.00 |1.0D + 1.0 L (All Spans)
Pos Moment (Ft-lbs) 0@ N/A N/A Passed (N/A) -- N/A

Neg Moment (Ft-Ibs) -8863 @ 3' 2 3/4" 11447 Passed (77%) 1.00 |1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.185@ 0 0.200 Passed (2L/418) -- 1.0 D + 1.0 L (Alt Spans)
Total Load Defl. (in) 0.241 @0 0.323 Passed (2L/322) -- 1.0D + 1.0 L (Alt Spans)

o Deflection criteria: LL (L/480) and TL (L/240).
¢ Overhang deflection criteria: LL (0.2") and TL (2L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.

¢ Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 9'.

¢ The effects of positive or negative camber have not been accounted for when calculating deflection.
¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
¢ Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live Factored |Accessories
1 - Column - DF 5.50" 5.50" 1.50" 1166 3605 4770 Blocking
2 - Hanger on 9" HF Ledger 1.50" Hangert 1.50" -292 120/-1168 -1460 See note

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 9' o/c
Bottom Edge (Lu) 9' o/c

eMaximum allowable bracing intervals based on applied load.

Member Length : 9'
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Connector: Simpson Strong-Tie

Mike Annee

Annee Structural Engineering LLC
(206) 658-5169
mike@anneestructural.com

A

Weyerhaeuser

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Face Mount Hanger Connector not found N/A N/A N/A N/A
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live
Vertical Loads Location (Side) iy (0-90) @00 comments
0 - Self Weight (PLF) Oto 9 N/A 12.0 -
1 - Uniform (PSF) 0to9'1 1/2" (Front) 1 12.0 40.0 Default Load
2 - Point (Ib) 2 3/4" (Front) N/A 656 2187
ForteWEB Software Operator Job Notes
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MEMBER REPORT

Main Floor Framing, 30 - Beam
1 piece(s) 5 1/2" x 10 1/2" 24F-V4 DF Glulam

Overall Length: 9' 1 1/2"

3

6'11/2"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Member Length : 9'

System : Floor

Member Type : Flush Beam

Building Use : Residential
Building Code : IBC 2018

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 7399 @ 3' 2 3/4" 19663 (5.50") | Passed (38%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 4703 @ 2' 1 1/2" 10203 Passed (46%) 1.00 |1.0D + 1.0 L (All Spans)
Pos Moment (Ft-lbs) 0@ N/A N/A Passed (N/A) -- N/A

Neg Moment (Ft-Ibs) -14033 @ 3' 2 3/4" 15580 Passed (90%) 1.00 |1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.185@ 0 0.200 Passed (2L/418) -- 1.0 D + 1.0 L (Alt Spans)
Total Load Defl. (in) 0.241 @0 0.323 Passed (2L/322) -- 1.0D + 1.0 L (Alt Spans)

o Deflection criteria: LL (L/480) and TL (L/240).

¢ Overhang deflection criteria: LL (0.2") and TL (2L/240).

¢ Allowed moment does not reflect the adjustment for the beam stability factor.
¢ Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 9'.
¢ The effects of positive or negative camber have not been accounted for when calculating deflection.

¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
¢ Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live Factored |Accessories
1 - Column - DF 5.50" 5.50" 2.07" 1783 5615 7399 Blocking
2 - Hanger on 10 1/2" HF Ledger 1.50" Hangert 1.50" -494 120/-1856 -2350 See note

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 9' o/c
Bottom Edge (Lu) 9' o/c

eMaximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Mike Annee

Annee Structural Engineering LLC
(206) 658-5169
mike@anneestructural.com

A

Weyerhaeuser

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Face Mount Hanger Connector not found N/A N/A N/A N/A
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live
Vertical Loads Location (Side) iy (0-90) @00 comments
0 - Self Weight (PLF) Oto 9 N/A 14.0 -
1 - Uniform (PSF) 0to9'1 1/2" (Front) 1 12.0 40.0 Default Load
2 - Point (Ib) 2 3/4" (Front) N/A 1053 3510
ForteWEB Software Operator Job Notes
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Main Floor Framing, 31 - Beam

1 piece(s) 6 3/4" x 12" 24F-V4 DF Glulam

Overall Length: 19" 1 1/2"

{

3 I

161 1/2"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)

Member Reaction (Ibs) 4944 @ 19' 6581 (1.50") | Passed (75%) - é;)ar?s)" 0.525E+0.75L +0.75 S (Alt
Shear (Ibs) 8163 @ 4'5 1/2" 22896 Passed (36%) 1.60 éboar?s;- 0525E+075L+0.75S (Al
Pos Moment (Ft-lIbs) 45269 @ 9' 3" 51840 Passed (87%) 1.60 é;)ar?s;' 0525E+075L+0.75S (Alt
Neg Moment (Ft-lbs) -25059 @ 9' 3" 39265 Passed (64%) 1.60 | 0.6 D - 0.7 E (All Spans)

Live Load Defl. (in) 0.262 @ 10" 7 3/4" 0.394 Passed (L/723) - 1.0 D + 1.0 L (Alt Spans)

Total Load Defl. (in) 0.460 @ 10' 8 1/8" 0.789 Passed (L/412) — |1.0D+1.0L (Alt Spans)

o Deflection criteria: LL (L/480) and TL (L/240).

¢ Overhang deflection criteria: LL (2L/480) and TL (2L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
e Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 15' 7 1/4".
¢ Critical negative moment adjusted by a volume/size factor of 0.98 that was calculated using length L = 19'.
¢ The effects of positive or negative camber have not been accounted for when calculating deflection.

¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
¢ Applicable calculations are based on NDS.

Member Length : 19'
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Column - DF 5.50" 5.50" 2.24" 2463 4025 665 7735277/ 9827/-3651 | Blocking
2 - Hanger on 12" HF Ledger 150" Hangert | 1.50" 1151 1486/-260 410 4552255/" 4949/-2477 | See note *

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 19' o/c
Bottom Edge (Lu) 19' o/c

eMaximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Support

Model

Seat Length

Top Fasteners

Face Fasteners

Member Fasteners

Accessories

2 - Face Mount Hanger

Connector not found

N/A

N/A

N/A

N/A

¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.

ForteWEB Software Operator

Job Notes
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Main Floor Framing, 32 - Beam
1 piece(s) 3 1/2" x 10 1/2" 24F-V4 DF Glulam

Overall Length: 13'3 1/4"

13" 3 1/4"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)

Member Reaction (Ibs) 3840 @ 13' 1 3/4" 3840 (1.69") | Passed (100%) - é'r?ar?s; 0525E+075L+0.75S (Al
Shear (Ibs) 5116 @ 1' 4" 10388 Passed (49%) 1.60 éboar?s; 0525E+075L+0.75S (Al
Pos Moment (Ft-Ibs) 15960 @ 4' 10" 20580 Passed (78%) 1.60 é&?ar?s; 0525E+075L+0.75S (Al
Neg Moment (Ft-lbs) 7054 @ 3' 4 1/2" 15864 Passed (44%) 1.60 | 0.6 D - 0.7 E (All Spans)

Live Load Defl. (in) 0.219 @ 6' 7 11/16" 0.320 Passed (L/701) — |1.0D+0.75L + 0.75 S (All Spans)
Total Load Defl. (in) 0.505 @ 6' 8 3/16" 0.641 Passed (L/304) — |1.0D+0.75L + 0.75 S (All Spans)

¢ Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.

o Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 12' 9 3/4".

¢ Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 11' 10 5/16".

¢ The effects of positive or negative camber have not been accounted for when calculating deflection.

¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
¢ Applicable calculations are based on NDS.

Member Length : 13' 1 3/4"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Column - DF 5.50" 5.50" 2.28" 1510 748 949 4557733/' 5184/-2295 | Blocking
2 - Hanger on 10 1/2" HF Ledger 150" Hangert | 1.69" 1824 410 1357 13233" 3897  |See note *

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 13' 2" o/c
Bottom Edge (Lu) 13' 2" o/c

e*Maximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Support

Model

Seat Length Top Fasteners Face Fasteners

Member Fasteners

Accessories

2 - Face Mount Hanger

Connector not found N/A N/A N/A N/A

¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
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Main Floor Framing, 33 - Beam
1 piece(s) 3 1/2" x 10 1/2" 24F-V4 DF Glulam

Cwverall Length: 10" 11 1/4"

PASSED

1011 1/4"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 3399 @ 4" 9669 (4.25") | Passed (35%) - 1.0D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 2658 @ 1' 4" 6493 Passed (41%) 1.00 |1.0D + 1.0 L (All Spans)

Pos Moment (Ft-lbs) 7795 @ 5' 3/8" 12863 Passed (61%) 1.00 |1.0D + 1.0 L (All Spans)

Live Load Defl. (in) 0.136 @ 5' 3 15/16" 0.257 Passed (L/907) - 1.0D +0.75L + 0.75 S (All Spans)
Total Load Defl. (in) 0.248 @ 5' 3 3/4" 0.514 Passed (L/496) - 1.0D +0.75L + 0.75 S (All Spans)

o Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
e Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 10' 3 1/4".
¢ The effects of positive or negative camber have not been accounted for when calculating deflection.

¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.

¢ Applicable calculations are based on NDS.
Bearing Length Loads to Supports (lbs)

Supports Total Available | Required Dead Floor Live Snow Factored |Accessories
1 - Column - DF 5.50" 4.25" 1.50" 1567 1759 741 3442 1 1/4" Rim Board
2 - Column - DF 5.50" 4.25" 1.50" 1205 1759 279 2964 1 1/4" Rim Board
* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 10' 9" o/c
Bottom Edge (Lu) 10' 9" o/c
eMaximum allowable bracing intervals based on applied load.

Dead Floor Live Snow
Vertical Loads Location (Side) Tr\;:l)i":jtt?]ry @E) @) (1.15) Comments
0 - Self Weight (PLF) 11/4" to 10' 10" N/A 8.9 - -
1 - Uniform (PSF) 0 to 10' 11 1/4" (Front) 8'1/2" 12.0 40.0 - Default Load
2 - Point (Ib) 3'1 3/4" (Front) N/A 801 - 1020
3 - Uniform (PLF) 0 to 10' 11 1/4" (Front) N/A 75.0 - -

Member Length : 10' 8 3/4"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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Main Floor Framing, 35 - Header
1 piece(s) 3 1/2" x 13 1/2" 24F-V4 DF Glulam

Overall Length: 13" 1/2"

(=S

13" 142"

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)

Member Reaction (Ibs) 12214 @ 4 1/2" 13650 (6.00") | Passed (89%) - é;)ar?s;' 0525E+075L+0.75S (Al
Shear (Ibs) 10851 @ 1' 7 1/2" 13356 Passed (81%) 1.60 éboar?s;- 0525E+075L+0.75S (Al
Pos Moment (Ft-Ibs) 28779 @ 3'1/2" 34020 Passed (85%) 1.60 |1.0 D + 0.7 E (All Spans)

Neg Moment (Ft-lbs) -21111 @ 3' 1/2" 26224 Passed (81%) 1.60 | 0.6 D -0.7 E (All Spans)

Live Load Defl. (in) 0.187 @ 6' 6 5/16" 0.410 Passed (L/789) - 1.0 D + 1.0 L (All Spans)

Total Load Defl. (in) 0.335 @ 6' 6 5/16" 0.615 Passed (L/440) - 1.0 D + 1.0 L (All Spans)

o Deflection criteria: LL (L/360) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
e Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 9' 3 1/2".
e Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 7' 2 1/8".
¢ The effects of positive or negative camber have not been accounted for when calculating deflection.
¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.

¢ Applicable calculations are based on NDS.

Member Length : 13' 1/2"
System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Bearing Length Loads to Supports (Ibs)

Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Trimmer - HF " " . 12850/- 12214/-

6.00 6.00 5.37 2435 3065 978 12850 7534 None
2 - Trimmer - HF " " " 12850/- 12214/-

6.00 6.00 5.37 2435 3065 978 12850 7534 None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 10' 8" o/c
Bottom Edge (Lu) 13'1" o/c
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live Snow Seismic

Vertical Loads Location Tr\;\tl’i‘;tt"’r‘]'y (0-90) (1.00) @) (+-60) | comments
0 - Self Weight (PLF) 0to 13' 1/2" N/A 11.5 - - -
1 - Uniform (PLF) 0to 13' 1/2" N/A 362.0 470.0 150.0 - Default Load
2 - Point (Ib) 3'1/2" N/A - - - 19145
3 - Point (Ib) 11'31/2" N/A - - - -19145

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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«FORTEWEB

MEMBER REPORT

Main Floor Framing, 36 - Beam
1 piece(s) 5 1/2" x 9" 24F-V4 DF Glulam

Overall Length: 9' 10 3/4"

[

9'10 3/4"

=l

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)

Member Reaction (Ibs) 4715 @ 3 3/8" 5363 (1.50") | Passed (88%) - é'r?ar?s; 0525E+075L+0.75S (Al
Shear (Ibs) 11978 @ 8' 7 3/4" 13992 Passed (86%) 1.60 [1.0 D + 0.7 E (All Spans)

Pos Moment (Ft-Ibs) 9007 @ 4' 10 13/16" 14850 Passed (61%) 1.00 |1.0D + 1.0 L (All Spans)

Neg Moment (Ft-lbs) -8736 @ 8' 9" 18315 Passed (48%) 1.60 | 0.6 D - 0.7 E (All Spans)

Live Load Defl. (in) 0.128 @ 4' 10 3/4" 0.231 Passed (L/865) - 1.0 D + 1.0 L (All Spans)

Total Load Defl. (in) 0.230 @ 4' 10 3/4" 0.462 Passed (L/482) - 1.0 D + 1.0 L (All Spans)

o Deflection criteria: LL (L/480) and TL (L/240).

¢ Allowed moment does not reflect the adjustment for the beam stability factor.

e Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 9' 2 7/8".

e Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 9' 2 7/8".

¢ The effects of positive or negative camber have not been accounted for when calculating deflection.

¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
¢ Applicable calculations are based on NDS.

Member Length : 9' 7 3/8"
System : Floor

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Hanger on 9" GLB beam 338" | Hangerr | 1.50" 1830 2303 735 1f§977" 4947/-20 |See note *
2 - Stud wall - DF " " " 17548/- 14152/- .
6.00 6.00 4.12' 1868 2348 749 17548 11163 Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 9' 7" o/c
Bottom Edge (Lu) 9' 7" o/c

eMaximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories

1 - Face Mount Hanger HGUS5.50/8 4.00" N/A 36-10d 12-10d

¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.

Dead Floor Live Snow Seismic

Vertical Loads Location (Side) Tr\;\t;il:‘tt?]ry @) @) (1.15) (1.60) Comments

0 - Self Weight (PLF) 33/8"to 9' 10 3/4" N/A 12.0 - - -

1 - Uniform (PLF) 0 to 9' 10 3/4" (Front) N/A 362.0 470.0 150.0 - Default Load

2 - Point (Ib) 8' 9" (Front) N/A - - - 19145

ForteWEB Software Operator Job Notes 5/9/2024 8:30:28 PM UTC

Mike Annee )
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«FORTEWEB

MEMBER REPORT

Main Floor Framing, 37 - Beam

1 piece(s) 5 1/2" x 9" 24F-V4 DF Glulam

Overall Length: 4' 5 1/4"

(=S

4'51/4"

=l

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) Member Length : 4' 1 7/8"

Member Reaction (Ibs) 4592 @ 3 3/8" 5363 (1.50") | Passed (86%) -- | 1.0 D + 0.7 E (All Spans) System : Floor

Shear (Ib 9739 @ 3' 2 1/4" 13992 Passed (70% 160 |1.0D +0.7E (AI'S Member Type : Flush Beam
ear (Ibs) assed (70%) . . . ( pans) Building Use : Residential

Pos Moment (Ft-lbs) 11069 @ 2' 11 1/4" 23760 Passed (47%) 1.60 [1.0D + 0.7 E (All Spans) Building Code : 1BC 2018

Neg Moment (Ft-Ibs) -10304 @ 2' 11 1/4" 18315 Passed (56%) 1.60 | 0.6 D - 0.7 E (All Spans) Design Methodology : ASD

Live Load Defl. (in) 0.003 @ 2' 2 3/16" 0.095 Passed (L/999+) - |[1.0D+0.75L +0.75 S (All Spans)

Total Load Defl. (in) 0.005 @ 2' 2 3/16" 0.189 Passed (L/999+) - |[1.0D+0.75L +0.75 S (All Spans)

« Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
e Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 3' 9 3/8".
¢ Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 3' 9 3/8".
¢ The effects of positive or negative camber have not been accounted for when calculating deflection.
¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.

¢ Applicable calculations are based on NDS.
Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
1 - Hanger on 9" GLB beam 3.38" Hanger? 1.50" 692 630 326 Sgggg 4679/-3572 | See note
2 - Stud wall - HF " " " 13449/- 10139/- .
6.00 6.00 4.55 725 657 340 13449 8979 Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 4'2" olc
Bottom Edge (Lu) 4'2" olc

e*Maximum allowable bracing intervals based on applied load.

Connector: Simpson Strong-Tie

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories
1 - Face Mount Hanger HGUS5.50/10 4.00" N/A 46-16d 16-16d
« Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live Snow Seismic
Vertical Loads Location (Side) Tr\;\k;ilétt?]ry (0.90) (1.00) ) (1.60) Comments
0 - Self Weight (PLF) 33/8"to4'5 1/4" N/A 12.0 - - -
1 - Uniform (PLF) 0 to 4' 5 1/4" (Front) N/A 308.0 290.0 150.0 - Default Load
2 - Point (Ib) 211 1/4" (Front) N/A - - - 19145
ForteWEB Software Operator Job Notes
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«FORTEWEB

MEMBER REPORT

Main Floor Framing, 38 - Header
1 piece(s) 3 1/2" x 10 1/2" 24F-V4 DF Glulam

Overall Length: 9' 10"

[

91

!
1

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)

Member Reaction (Ibs) 6384 @ 3" 10238 (4.50") | Passed (62%) - é'r?ar?s; 0525E+075L+0.75S (Al
Shear (Ibs) 4494 @ 1' 3" 6493 Passed (69%) 1.00 |1.0D + 1.0 L (All Spans)

Pos Moment (Ft-Ibs) 11516 @ 3' 10 1/2" 12863 Passed (90%) 1.00 |1.0D + 1.0 L (All Spans)

Neg Moment (Ft-lbs) -3757 @ 2' 10 1/4" 15864 Passed (24%) 1.60 | 0.6 D - 0.7 E (All Spans)

Live Load Defl. (in) 0.205 @ 4' 9 9/16" 0.311 Passed (L/547) - 1.0 D + 1.0 L (All Spans)

Total Load Defl. (in) 0.294 @ 4' 9 3/16" 0.467 Passed (L/380) - 1.0 D + 1.0 L (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
o Critical positive moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 9' 4".
e Critical negative moment adjusted by a volume/size factor of 1.00 that was calculated using length L = 9' 4".
¢ The effects of positive or negative camber have not been accounted for when calculating deflection.

¢ The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
¢ Applicable calculations are based on NDS.

Member Length : 9' 10"
System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead Floor Live Snow Seismic | Factored |Accessories
L - Trimmer - HF 450" 450" 2.81" 1666 3712 296 352‘362; 6384/-1284 | None
2 - Trimmer - HF 450" 450" 1.85" 1157 3055 114 11226:3/' 4213/-189 | None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 9' 10" o/c
Bottom Edge (Lu) 9' 10" o/c
e*Maximum allowable bracing intervals based on applied load.

Dead Floor Live Snow Seismic

Vertical Loads ezt Tl;;\l;il.:jtterllry (0.90) (1.00) (1.15) (1.60) CPNERS
0 - Self Weight (PLF) 0to 9 10" N/A 8.9 - - -
1 - Uniform (PSF) 0to9' 10" 13'5 1/8" 12.0 40.0 - - Default Load
2 - Point (Ib) 2'10 1/4" N/A 1151 1486 410 4525

Weyerhaeuser Notes

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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Compressive Member Design Guide

Hem Fir Standard Grade: Studs, Plates & Miscellaneous Framing

E'= 1.2E+06 psi Fc= 1300 psi Fc, = 405 psi
height (feet) 6 8 9 10 1 12 13 22 25
height (in.) 72 96 108 120 132 144 156 264 300
Column d area Co Ce P, Pmax | Pmax | Pmax | Pmax | Pmax | Pmax | Pmax | Pmax | Pmax
(in.) (sq.in.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
(1) 2x3 2.5 3.75 1.15 1.15 1519 1907 1141 914 748 622 525 449 159 123
Fce 434.03 244.14 192901 156.25 129.132 108.507 92.4556 32.2831 25
(1) 2x4 3.5 5.25 2126 4362 2896 2372 1967 1652 1404 1206 433 337
(2) 2x4 3.5 10.50 4253 8724 5791 4745 3934 3304 2808 2413 867 673
(3) 2x4 3.5 15.75 6379 13085 | 8687 7117 5901 4955 4212 3619 1300 1010
(4) 2x4 3.5 21.00 8505 | 17447 | 11583 | 9489 7868 6607 5616 4826 1734 1347
(5) 2X4 3.5 26.25 10631 | 21809 | 14478 | 11862 | 9835 8259 7020 6032 2167 1684
(6) 2X4 3.5 31.50 12758 | 26171 | 17374 | 14234 | 11802 | 9911 8423 7238 2601 2020
Fce 850.69 478.52 378.086 306.25 253.099 212.674 181.213 63.2748 49
Compressive Member Design Guide
Hem Fir Standard Grade: 2x6
E'= 1.2E+06 psi Fc= 1300 psi Fc, = 405 psi
height (feet) 6 8 9 10 1 12 13 14 18
height (in.) 72 96 108 120 132 144 156 168 216
Column d area Co Ce P, Pmax | Pmax | Pmax | Pmax | Pmax | Pmax | Pmax | Pmax | Pmax
(in.) (sq.in.) 1 (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
(1) 2x6 55 8.25 1.15 3341 9339 7904 7046 6197 5417 4733 4147 3650 2309
(2) 2x6 5.5 16.50 6683 18678 | 15807 | 14091 | 12393 | 10834 | 9466 8294 7300 4618
(3) 2x6 55 24.75 10024 | 28017 | 23711 | 21137 | 18590 | 16251 | 14199 | 12441 | 10950 | 6928
(4) 2x6 5.5 33.00 13365 | 37356 | 31615 | 28182 | 24786 | 21668 | 18932 | 16589 | 14600 | 9237
(5) 2X6 5.5 41.25 16706 | 46695 | 39518 | 35228 | 30983 | 27085 | 23665 | 20736 | 18251 | 11546
(6) 2X6 5.5 49.50 20048 | 56034 | 47422 | 42273 | 37179 | 32502 | 28399 | 24883 | 21901 | 13855
Fce 2100.7 1181.6 933.642 756.25 625 525.174 447.485 385.842 233.41
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Compressive Member Design Guide
Doug Fir No. 2 4x Posts

E'= 1.6E+06 psi Fc= 1350 psi Fc, = 625 psi
height (feet) 8 9 10 11 12 13 14 18
height (in.) 96 108 120 132 144 156 168 216
Column d area Cp Ce P, Pmax | Pmax | Pmax | Pmax Pmax Pmax Pmax Pmax
(in.) (sq.in.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
4X4 3.5 12.25 1.00 1.15 7656 7664 6320 5261 4430 3772 3245 2819 1735
4X6 3.5 19.25 1.00 1.10 12031 11627 9561 7946 6683 5686 4890 4246 2610
4X8 3.5 25.38 1.00 1.05 15863 14766 | 12110 | 10048 8441 7176 6168 5354 3289
4X10 3.5 32.38 1.00 1.00 20238 18101 | 14806 | 12265 | 10293 8744 7512 6517 4000
Fce= 638.021 504.115 408.333 337.466 283.5648 241.6174 208.3333 126.0288
Compressive Member Design Guide
Douglas Fir No 1: ¢6X Posts
E'= 1.6E+06 psi Fc= 1000 psi Fc, = 625 psi
height (feet) 8 9 10 11 12 13 14 18
height (in.) 96 108 120 132 144 156 168 216
Column d area Cp Ce P, Pmax | Pmax | Pmax | Pmax Pmax Pmax Pmax Pmax
(in.) (sq.in.) 1 (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
6X6 5.5 30.25 1.00 1.00 18906 24841 | 23015 | 20989 | 18906 16902 15061 13421 8710
6X8 5.5 41.25 1.00 1.00 25781 33874 | 31384 | 28621 | 25781 23048 20538 18302 11877
6X10 5.5 52.25 1.00 1.00 32656 42908 | 39753 | 36253 | 32656 29194 26015 23183 15044
Fce= 1575.52 1244.86 1008.33 833.333 700.2315 596.6469 514.4558 311.214
Compressive Member Design Guide
PSL Posts
E'= 2.0E+06 psi Fc = 2900 psi Fc, = 750 psi
height (feet) 8 9 10 11 12 13 14 18
height (in.) 96 108 120 132 144 156 168 216
Column d area Cp Ce P, Pmax | Pmax | Pmax | Pmax Pmax Pmax Pmax Pmax
(in.) (sq.in.) 1 (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
5.25X5.25| 5.25 27.56 1.00 1.00 17225 40889 | 34029 | 28494 | 24081 20556 17719 15412 9512
7X7 7 49.00 1.00 1.00 30625 72697 | 60502 | 50660 | 42814 36548 31503 27402 16911

Fce= 1794.43 1417.82 1148.44 949.122 797.526 679.5488 585.9375 354.456

note: these tables do not account for lateral uniform loading (wind)
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PROJECT: Biggs Residence Residence DATE: 05/09/24
MEMBER: Support at Beam 35/36 BY: MTA
NDS 2018 Column Design - Combined Bending and Axial Load
Section Grade # of members 1 Mk Section
A #2 SPF Section Mark 3-1/2x7 A 2x4
B #1 DF Grade Mark G B 2x6
C #2 DF Axial Load (Ibs.) 14,152 C 2x8
D #1 HF Moment Strong Axis (ft.-Ibs.) 0 D 2x10
E #2 HF Moment Weak Axis (ft.-Ibs.) 688 E 2x12
F HF-STUD Load Duration Factor 1.60 F 4x4
G 1.8E PSL Repetitive Factor Cr 1 G 4x6
Incised Lumber (Y/N) N H 4x8
Stud Spacing 12 Unbraced Length Strong Axis (ft.) 1.33 I 4x10
Wind (psf) 0.0 Unbraced Length Weak Axis (ft.) 8.17 ] 4x12
Moment (ft.-Ibs.) 0 Grade 1.8E PSL K 6x6
Moment - Strong 0 Axial alone = fc/F'c 0.61 L 6x8
Moment - Weak 0 Interaction Eq. Term 1 0.37 M 6x10
Axial Load (plf) 14,152 Interaction Eq. Term 2 0.00 N 6x12
Load/stud (Ibs.) 14,152 Interaction Eq. Term 3 0.37 > 3-1/2x7
Ke 1.0 Total Interaction Eq. 0.75 1 3-1/2x7
Strong axis deflection - uniform
load over simple span of 1.33' = 0.00 L/O
Weak axis deflection - uniform load
over simple span of 8.17' = 0.18 L/ 534
Strong axis deflection - point load
at center of 1.33' span = 0.00 L/0O
Weak axis deflection - point load at
center of 8.17' span = 0.15 L/ 667
Fbx (psi) = 2,654
Fby (psi) = 2,400
Fc (psi) = 2,500
Ex (psi) = 1.80E+06
Ex min (psi) = 9.30E+05
Ey (psi) = 1.80E+06
Ey min (psi) = 9.30E+05
fc = P/A (psi) = 577.6 AXIAL
F*c = Fc x Cd x Ci(psi) = 4000.0
K*(le2/d2) = 28.0 OK
K*(lel/d1) = 2.3 OK

=974.3
F' = Fce/F*c = 0.244

c=0.9

(1+F)/2c = 0.691
Cp = 0.236
F'c = P*c x Cp (psi) = 945.0

fc/F'c = 0.611

(fc/F'c)~2 = 0.37

Column Stability Factor

Interaction Equation, 1st term




fbl = M/S (psi) = 0.0
Fb* = Fb x Cd x Cr x Ci (psi) = 4246.6
lu=16.0
le = 32.9
Rb = sq. rt.(le x d/b”2) 5.5
Fbe = 1.2 x E'min/Rb”"2 (psi) = 36655.4
F = Fbe/Fb* = 8.632
(1+F)/1.9 = 5.069
CL = 0.994
F'bl (psi) = 4219.2
fb1/F'bl = 0.000

(psi) = 147056.8
1-(fc/Fcel) = 0.996
fb1/[F'b1*(1-(fc/Fce2))] = 0.00

STRONG AXIS BENDING
in.

in.

OK

OK

Beam Stability Factor

OK

Interaction Equation, 2nd term

fb2 = M/S (psi) = 577.6
Fb* = Fb x Cd x Cr x Ci (psi) = 3840.0
Fbe = 1.2 x E'min/Rb”2 (psi) = 36655.4
F = Fbe/Fb* = 9,546
(14F)/1.9 = 5.550
CL = 0.994
F'b2 (psi) = 3817.8
fb2/F'b2 = 0.151

(psi) = 974.3
1-(fc/Fce2) = 0.407
fb1/Fbe = 0.000

fb2/[(F'b2)*(1-(fc/Fce2)-(fb1/Fbe)2)] = 0.37

WEAK AXIS BENDING

OK

Beam Stability factor

OK

Interaction Equation, 3rd term
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Project Title:
Engineer:
Project ID:

Project Descr:

Project Information

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

Project Title :

Description :

I.D. :
Address :, ,

Project Leader :

Phone : Fax :

Project Notes

Annee Structural Engineering LLC

eMail :

(c) ENERCALC INC 1983-2023
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

Annee Structural Engineering LLC

DESCRIPTION: Sunken Pool retaining wall at Existing Exterior

Code Reference:

(c) ENERCALC INC 1983-2023

Calculations per IBC 2018 1807.3, CBC 2019, ASCE 7-16

Criteria Soil Data
Retained Height = 12,001t Allow Soil Bearing = 2,500.0 psf
. . _ Equivalent Fluid Pressure Method

Wall helgh.t above soil = 0.001t Active Heel Pressure = 40.0 psf/ft

Slope Behind Wall = 0.00

Height of Soil over Toe = 4.00in ) =

Water table above Pa§5|ve Eressure = 300.0 psf/ft

bottom of footing = 0.0 ft Soil Density, Heel = 130.00 pcf
Soil Density, Toe 130.00 pcf

Surcharge Loads

Footing||Soil Friction = 0.400

Soil height to ignore

for passive pressure = 12.00 in

Lateral Load Applied to Stem

Adjacent Footing Load

Surcharge Over Heel = 0.0 psf
Used To Resist Sliding & Overturning
Surcharge Over Toe = 50.0 psf

Used for Sliding & Overturning

Axial Load Applied to Stem

Axial Dead Load = 238.0 Ibs
Axial Live Load = 215.0 Ibs
Axial Load Eccentricity = 0.0in

Earth Pressure Seismic Load

Method : Uniform
Multiplier Used = 8.000
(Multiplier used on soil density)

Lateral Load = 0.0 #/ft
...Height to Top = 0.00 ft
...Height to Bottom = 0.00 ft
Load Type = Seismic (E)
(Service Level)
Wind on Exposed Stem _ 0.0 psf

(Service Level)

Uniform Seismic Force = 104.000
Total Seismic Force =1,352.000

Adjacent Footing Load = 0.0 Ibs
Footing Width = 0.00 ft
Eccentricity = 0.00 in
Wall to Ftg CL Dist = 0.00 ft
Footing Type Spread Footing
Base Above/Below Soil  _ 00

at Back of Wall = 0t
Poisson's Ratio = 0.300
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC (c) ENERCALC INC 1983-2023
DESCRIPTION: Sunken Pool retaining wall at Existing Exterior

Design Summary Stem Construction 2nd Bottom
Stem OK Stem OK
Design Height Above Ftc ft = 5.00 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete Concrete
Overturning = 1.50 OK Design Method = SD SD
Slab Resists All Sliding ! Thickness = 8.00 12.00
Global Stability = 5.36 Rebar Size = # 4 # 6
Rebar Spacing = 9.00 6.00
Total Bearing Load = 6,011 Ibs Rebar Placed at = Edge Edge
...resultant ecc. = 28.76 in Design Data
Eccentricity outside middle third fb/FB + fa/Fa = 0.871 0.762
Soil Pressure @ Toe = 1,126 psf OK Total Force @ Section
Soil Pressure @ Heel = 0 psf OK Service Level lbs =
Allowable = 2,500 psf Strength Level lbs= 22960  5,856.0
ACH FSc;n Pl('jei@su_ln:e Less Than Allcivga%le . Moment....Actual
actore oe = 010 ps Service Level ft-# =
ACI Factored @ Heel = 0 psf Strength Level fi#= 62067 259200
Footing Shear @ Toe = 35.7 psi OK Moment....Alowable  ft#=  7,122.4 34,002.9
Footing Shear @ Heel = 3.9 psi OK
Allowable = 75.0 psi Shear.....Actual _
Service Level psi =
Slldlng Calcs Strength Level ps| = 30.6 50.7
Lateral Sliding Force = 4,326.4Ibs Shear.....Allowable psi= 75.0 75.0
Anet (Masonry) in2=
Wall Weight psf= 100.0 150.0
Rebar Depth 'd' in= 6.25 9.63
Masonry Data
Vertical component of active lateral soil pressure IS fm psi =
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n’ =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fic psi=  2,500.0 2,500.0

Seismic, E 1.000 Fy psi= 60,000.0 60,000.0



Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

Annee Structural Engineering LLC

DESCRIPTION: Sunken Pool retaining wall at Existing Exterior

(c) ENERCALC INC 1983-2023

Concrete Stem Rebar Area Details
Vertical Reinforcing

2nd Stem

As (based on applied moment) :
(4/3)* As :

200bd/fy : 200(12)(6.25)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :
Maximum Area :

0.2325 in2/ft
0.3101 in2/ft
0.25 in2/ft

0.1728 in2/ft

0.25 in2/ft
0.2667 in2/ft
0.8467 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.344 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :
One layer of : Two layers of :

#4@ 12.50 in #4@ 25.00 in
#5@ 19.38 in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Bottom Stem
As (based on applied moment) :
(4/3)* As :

200bd/fy : 200(12)(9.625)/60000 :

0.0018bh : 0.0018(12)(12) :

Vertical Reinforcing

0.6189 in2/ft
0.8253 in2/ft
0.385 in2/ft

0.2592 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.440 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.288 in2/ft

Horizontal Reinforcing Options :
One layer of : Two layers of :

Required Area : 0.6189 in2/ft #4@ 8.33in #4@ 16.67 in
Provided Area : 0.88 in2/ft #5@ 12.92in #5@ 25.83 in
Maximum Area : 1.3039 in2/ft #6@ 18.33 in #6@ 36.67 in
Footing Data Footing Design Results
Toe Width = 9.25 ft Toe Heel
Heel Width = 1.00 Factored Pressure = 1,576 0 psf
Total Footing Width = 10.25 Mu' : Upward = 42,064 0 ft-#
Footing Thickness = 12.00in Mu' : Downward = 13,348 0 ft-#
Mu: Design = 28,716 118  ft-#
phiMn = 30,055 OK - Flush
Actual 1-Way Shear = 35.66 3.94  psi
Allow 1-Way Shear = 75.00 40.00 psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #6 @6.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = Flush heel condition. No reinforcing required.
Min. As % = 0.0018 Key Reinforcing = None Spec'd
Cover @ Top 2.00 @ Btm= 3.00 in Footing Torsion, Tu = 0.00 ft-lbs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: #4@ 3.07 in, #5@ 4.76 in, #6@ 6.76 in, #7@ 9.23 in, #8@ 12.15 in, #9@ 15.38
in, #10@ 19.53 in

Heel: Flush heel condition. No reinforcing required.

Key: No key defined

Min footing T&S reinf Area 266 in2

Min footing T&S reinf Area per foot 0.26 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC
DESCRIPTION: Sunken Pool retaining wall at Existing Exterior

Summary of Overturning & Resisting Forces & Moments

(c) ENERCALC INC 1983-2023

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 3,380.0 433 14,646.7 Soil Over HL (ab. water tbl)
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl)
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 238.0 9.75 2,320.5
Added Lateral Load = * Axial Live Load on Stem = 215.0 9.75 2,096.3
Load @ Stem Above Soil = Soil Over Toe = 400.8 4.63 1,853.9
Seismic Earth Load = 946.4 6.50 6,151.6 Surcharge Over Toe = 462.5 4.63 2,139.1
- Stem Weight(s) = 1,450.0 9.67 14,020.8
- _ Earth @ Stem Transitions = 303.3 10.08 3,058.6
Total = 43264 OTM. = 207983 Footing Weight = 1,537.5 5.13 7,879.7
Key Weight = 1.75
Resisting/Overturning Ratio = 1.50 Vert. Component =
Vertical Loads used for Soil Pressure = 6,010.5 Ibs Total = 43922 Ibs RM.= W

* Axial live load NOT included in total displayed, or used for overturning

If seismic is included, the OTM and sliding ratios
may be 1.1 per section 1807.2.3 of IBC.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.
Tilt

Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 200.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.046 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

because the wall would then tend to rotate into the retained soil.

resistance, but is included for soil pressure calculation.
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Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC
DESCRIPTION: Sunken Pool retaining wall at Existing Exterior

(c) ENERCALC INC 1983-2023
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

Annee Structural Engineering LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: Sunken Pool retaining wall at Existing Exterior

DL=238 ,LL=215#% , Ecc=0" l

50.00psf

3380# 946#

1125.70psf

B Lateral earth pressure due to the soil BELOW water table

M Seismic lateral earth pressure
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

Annee Structural Engineering LLC

DESCRIPTION: 10'-0" Site Retaining Wall

Code Reference:

(c) ENERCALC INC 1983-2023

Calculations per IBC 2018 1807.3, CBC 2019, ASCE 7-16

Criteria Soil Data _&_A,
Retained Height = 10.00ft Allow Soil Bearing = 2,500.0 psf
. . _ Equivalent Fluid Pressure Method

Wall helgh.t above soil = 0.50 ft Active Heel Pressure = 40.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water table above Passive Pressure = 300.0 psf/ft
bottom of footing = 0.0 ft Soil Density, Heel = 130.00 pcf

Soil Density, Toe 130.00 pcf

Footing||Soil Friction = 0.400

Soil height to ignore :

for passive pressure = 0.00 in sl :
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 50.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
USfed for Sliding & Oj/erturnlng Load Type - Seismic (E) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem (Service Level) Footing Type Spread Footing
] Base Above/Below Soil  _

Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0ft
Axial Live Load z 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in
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Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28
DESCRIPTION: 10'-0" Site Retaining Wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Design Summary Stem Construction 2nd Bottom
Stem OK Stem OK
Design Height Above Ftc ft = 4.50 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete Concrete
Overturning = 1.70 OK Design Method = SD SD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Global Stability = 16.31 Rebar Size = # 4 # 5
Rebar Spacing = 12.00 6.00
Total Bearing Load = 4,073 lbs Rebar Placed at = Center Edge
...resultant ecc. = 21.79 in Design Data
Eccentricity outside middle third fb/FB + fa/Fa = 0.523 0.700
Soil Pressure @ Toe = 907 psf OK Total Force @ Section
Soil Pressure @ Heel = 0 psf OK Service Level lbs =
Allowable = 2,500 psf Strength Level lbs=  968.0  3,200.0
ACH FSc;n Pl('jei@su_ln:e Less Than AIIc;v;a;tz)le . Moment....Actual
actore oe = 419 ps Service Level ft-#
ACI Factored @ Heel = 0 psf Strength Level fi#= 17747  10,666.7
Footing Shear @ Toe = 18.9 psi OK Moment....Alowable  ft-#= 3387.6 152220
Footing Shear @ Heel = 0.0 psi OK
Allowable = 75.0 psi Shear.....Actual _
Service Level psi =
Slldlng Calcs Strength Level ps| = 20.2 43 1
Lateral Sliding Force = 2,420.0 Ibs Shear.....Allowable psi= 75.0 75.0
Anet (Masonry) in2=
Wall Weight psf= 100.0 100.0
Rebar Depth 'd' in= 4.00 6.19
Masonry Data
Vertical component of active lateral soil pressure IS fm psi =
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n’ =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fic psi=  2,500.0 2,500.0
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

DESCRIPTION: 10'-0" Site Retaining Wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Concrete Stem Rebar Area Details
Vertical Reinforcing

2nd Stem

As (based on applied moment) :
(4/3)* As :

200bd/fy : 200(12)(4)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :
Maximum Area :

0.1071 in2/ft
0.1428 in2/ft
0.16 in2/ft

0.1728 in2/ft

0.1728 in2/ft
0.2 in2/ft
0.5419 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.152 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :
One layer of : Two layers of :

#4@ 12.50 in #4@ 25.00 in
#5@ 19.38 in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Bottom Stem
As (based on applied moment) :
(4/3)* As :

200bd/fy : 200(12)(6.1875)/60000 :

0.0018bh : 0.0018(12)(8) :

Vertical Reinforcing

0.4039 in2/ft
0.5385 in2/ft
0.2475 in2/ft
0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.864 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :
One layer of : Two layers of :

Required Area : 0.4039 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.62 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.8382 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results
Toe Width = 7.25 ft Toe Heel
Heel Width = 0.67 Factored Pressure = 1,270 0 psf
Total Footing Width = 7.92 Mu' : Upward = 20,839 0 ft-#
Footing Thickness = 12.00in Mu' : Downward = 8,200 0 ft-#
Mu: Design = 12,639 0 ft-#
phiMn = 22,203 OK - Flush
Actual 1-Way Shear = 18.88 0.00 psi
Allow 1-Way Shear = 75.00 75.00 psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #5@6.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = Flush heel condition. No reinforcing required.
Min. As % = 0.0018 Key Reinforcing = #5@ 14.00in
Cover @ Top 2.00 @ Btm= 3.00 in Footing Torsion, Tu = 0.00 ft-lbs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: #4@ 6.99 in, #5@ 10.83 in, #6@ 15.37 in, #7@ 20.97 in, #8@ 27.61 in, #9@

34.95 in, #10@ 44.39 in

Heel: Flush heel condition. No rei

Key: No key defined

nforcing required.

Min footing T&S reinf Area 205 in2

Min footing T&S reinf Area per foot 0.26 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28
DESCRIPTION: 10'-0" Site Retaining Wall

Annee Structural Engineering LLC

Summary of Overturning & Resisting Forces & Moments

(c) ENERCALC INC 1983-2023

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 2,420.0 3.67 8,873.3 Soil Over HL (ab. water tbl) 0.0 7.92 0.3
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 7.92 0.3
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = Surcharge Over Heel =
Surcharge Over Toe - Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe = 314.2 3.63 1,138.9
- Surcharge Over Toe = 362.5 3.63 1,314.1
Stem Weight(s) = 1,050.0 7.58 7,962.5
- - Earth @ Stem Transitions =
Total = 24200 OTM. = 8,873.3 Footing Weight = 1,187.5 3.96 4,700.6
Key Weight =
Resisting/Overturning Ratio = 1.70 Vert. Component =
Vertical Loads used for Soil Pressure = 4,072.9 1Ibs Total = 29142 lbs RM.= 15.116.3

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 200.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.042 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

because the wall would then tend to rotate into the retained soil.
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Cantilevered Retaining Wall Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC (c) ENERCALC INC 1983-2023
DESCRIPTION: 10'-0" Site Retaining Wall
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Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered

Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

DESCRIPTION:

10'-0" Site Retaining Wall

50.00psf

Annee Structural Engineering LLC

2420#

906.90psf

(c) ENERCALC INC 1983-2023

Il Lateral earth pressure due to the soll BELOW water table
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Project Title:
Engineer:
Project ID:
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Cantilevered Retaining Wall Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC (c) ENERCALC INC 1983-2023
DESCRIPTION: 8'-0" Site Retaining Wall

Code Reference:

Calculations per IBC 2018 1807.3, CBC 2019, ASCE 7-16

Criteria Soil Data — 1
. . @.Z'
Retained Height = 8.00 ft Allow Soil Bearing = 2,500.0 psf
. . _ Equivalent Fluid Pressure Method
Wall helgh.t above soil = 0.50 ft Active Heel Pressure = 40.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water table above Pa§5|ve Eressure = 300.0 psf/ft
bottom of footing = 0.0 ft Soil Density, Heel = 130.00 pcf
Soil Density, Toe = 130.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore S
for passive pressure = 0.00 in " r
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 50.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
USfed for Sliding & Oj/erturnlng Load Type - Seismic (E) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem (Service Level) Footing Type Spread Footing
] Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) ; ' : -
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
Earth Pressure Seismic Load
Method : Uniform Uniform Seismic Force =  72.000
Multiplier Used = 8.000 Total Seismic Force ~ = 648.000

(Multiplier used on soil density)




Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28
DESCRIPTION: 8'-0" Site Retaining Wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Design Summary Stem Construction 2nd Bottom
Stem OK Stem OK
Design Height Above Ftc ft = 2.50 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete Concrete
Overturning = 1.20 Ratio < 1.5!  Design Method = ) )
Slab Resists All Sliding ! Thickness = 8.00 8.00
Global Stability = 6.22 Rebar Size = # 4 # 5
Rebar Spacing = 12.00 10.00
Total Bearing Load = 2,963 Ibs Rebar Placed at = Center Edge
...resultant ecc. = 26.88 in Design Data
Eccentricity outside middle third fb/FB + fa/Fa = 0.845 0.806
Soil Pressure @ Toe = 2,297 psf OK Total Force @ Section
Soil Pressure @ Heel = 0 psf OK Service Level lbs =
Allowable = 2,500 psf Strength Level lbs= 1,364.0  2,624.0
ACH FSc;n Pl('jei@su_ln:e Less Than AII%v;a;%Ie . Moment....Actual
actore 0e = 210 ps Service Level ft-#
ACI Factored @ Heel = 0 psf Strength Level fi#= 28637  7,7653
Footing Shear @ Toe = 15.9 psi OK Moment....Allowable  ft-#= 3387.6  9,623.1
Footing Shear @ Heel = 0.0 psi OK
Allowable = 75.0 psi Shear.....Actual _
Service Level psi =
Sliding Calcs Strength Level psi = 28.4 353
Lateral Sliding Force = 2,073.6 Ibs Shear.....Allowable psi= 75.0 75.0
Anet (Masonry) in2=
Wall Weight psf= 100.0 100.0
Rebar Depth 'd' in= 4.00 6.19
Masonry Data
Vertical component of active lateral soil pressure IS fm psi =
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n’ =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fic psi=  2,500.0 2,500.0
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

DESCRIPTION: 8'-0" Site Retaining Wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Concrete Stem Rebar Area Details
Vertical Reinforcing

2nd Stem

As (based on applied moment) :
(4/3)* As :

200bd/fy : 200(12)(4)/60000 :
0.0018bh : 0.0018(12)(8) :

Required Area :
Provided Area :
Maximum Area :

0.1729 in2/ft
0.2305 in2/ft
0.16 in2/ft

0.1728 in2/ft

0.1729 in2/ft
0.2 in2/ft
0.5419 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.152 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :
One layer of : Two layers of :

#4@ 12.50 in #4@ 25.00 in
#5@ 19.38 in #5@ 38.75 in
#6@ 27.50 in #6@ 55.00 in

Bottom Stem
As (based on applied moment) :
(4/3)* As :

200bd/fy : 200(12)(6.1875)/60000 :

0.0018bh : 0.0018(12)(8) :

Vertical Reinforcing

0.294 in2/ft
0.392 in2/ft
0.2475 in2/ft
0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.480 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :
One layer of : Two layers of :

Required Area : 0.294 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.372 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.8382 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results
Toe Width = 5.08 ft Toe Heel
Heel Width = 0.67 Factored Pressure = 3,216 0 psf
Total Footing Width = 5.75 Mu' : Upward = 13,619 0 ft-#
Footing Thickness = 12.00in Mu' : Downward = 4,031 0 ft-#
Mu: Design = 9,589 0 ft-#
phiMn = 13,810 OK - Flush
Actual 1-Way Shear = 15.89 0.00 psi
Allow 1-Way Shear = 75.00 75.00 psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #5@ 10.00 in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = Flush heel condition. No reinforcing required.
Min. As % = 0.0018 Key Reinforcing = #5@ 14.00in
Cover @ Top 2.00 @ Btm= 3.00 in Footing Torsion, Tu = 0.00 ft-lbs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: #4@ 7.05in, #5@ 10.94 in, #6@ 15.52 in, #7@ 21.17 in, #8@ 27.88 in, #9@

35.29 in, #10@ 44.82 in

Heel: Flush heel condition. No rei

Key: No key defined

nforcing required.

Min footing T&S reinf Area 149 in2

Min footing T&S reinf Area per foot 0.26 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC (c) ENERCALC INC 1983-2023
DESCRIPTION: 8'-0" Site Retaining Wall

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,620.0 3.00 4,860.0 Soil Over HL (ab. water tbl) 0.0 5.75 0.2
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 5.75 0.2
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 220.3 2.54 559.8
Seismic Earth Load = 453.6 4.50 2,041.2 Surcharge Over Toe = 254.2 2.54 645.9
— Stem Weight(s) = 850.0 5.42 4,603.9
_ Earth @ Stem Transitions =
Total = 20736 OTM. = 609012 Footing Weight = 862.5 2.87 2,479.4
Key Weight =
Resisting/Overturning Ratio = 1.20 Vert. Component =
Vertical Loads used for Soil Pressure = 2,962.6 Ibs Total = 21869 bs RM= 82892
* Axial live load NOT included in total displayed, or used for overturning
If seismic is included, the OTM and sliding ratios resistance, but is included for soil pressure calculation.

may be 1.1 per section 1807.2.3 of IBC.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 200.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.118 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

because the wall would then tend to rotate into the retained soil.




Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC
DESCRIPTION: 8'-0" Site Retaining Wall

(c) ENERCALC INC 1983-2023
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: 8'-0" Site Retaining Wall

50.00psf

Restraint

2297.04psf

1620# 454#

. Lateral earth pressure due to the soil BELOW water table

- Seismic lateral earth pressure
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

Annee Structural Engineering LLC

DESCRIPTION: 6'-0" Site Retaining Wall

Code Reference:

(c) ENERCALC INC 1983-2023

Calculations per IBC 2018 1807.3, CBC 2019, ASCE 7-16

Criteria Soil Data
o
Retained Height = 6.00 ft Allow Soil Bearing = 2,500.0 psf @
. . _ Equivalent Fluid Pressure Method

Wall helgh.t above soil = 0.50 ft Active Heel Pressure = 40.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water table above Passive Pressure = 300.0 psf/ft
bottom of footing = 0.0 ft Soil Density, Heel = 130.00 pcf

Soil Density, Toe 130.00 pcf

Footing||Soil Friction = 0.400

Soil height to ignore ==

for passive pressure = 0.00 in i . =
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 500 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
USfed for Sliding & Oj/erturnlng Load Type - Seismic (E) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem (Service Level) Footing Type Spread Footing
] Base Above/Below Soil  _

Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0ft
Axial Live Load z 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in
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Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28
DESCRIPTION: 6'-0" Site Retaining Wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Design Summary Stem Construction Bottom
Stem OK
Design Height Above Ftc ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete
Overturning = 1.72 OK Design Method = SD SD
Slab Resists All Sliding ! Thickness = 8.00
Global Stability = 0.98 Rebar Size = # 4
Rebar Spacing = 10.00
Total Bearing Load = 1,872 lbs Rebar Placed at = Center
...resultant ecc. = 10.08 in Design Data
Eccentricity outside middle third fb/FB + fa/Fa = 0.573
Soil Pressure @ Toe = 882 psf OK Total Force @ Section
Soil Pressure @ Heel = 0 psf OK Service Level lbs =
Allowable = 2,500 psf Strength Level lbs=  1,152.0
ACH FSc;n Pl('jei@su_ln:e Less Than AIIc;v;a;bsle . Moment....Actual
actore oe = 499 PS Service Level ft-#
ACI Factored @ Heel = 0 psf Strength Level fi#t=  2,304.0
Footing Shear @ Toe = 14.6 psi OK Moment.....Allowable = 4,014.1
Footing Shear @ Heel = 0.0 psi OK
Allowable = 75.0 psi Shear.....Actual _
Service Level psi =
Slldlng Calcs Strength Level ps| = 24.0
Lateral Sliding Force = 933.9 Ibs Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf = 100.0
Rebar Depth 'd' in= 4.00
Masonry Data
Vertical component of active lateral soil pressure IS fm psi =
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n' =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

DESCRIPTION: 6'-0" Site Retaining Wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Concrete Stem Rebar Area Details
Vertical Reinforcing

Bottom Stem

As (based on applied moment) :

(4/3)* As :
200bd/fy : 200(12)(4)/60000 :
0.0018bh : 0.0018(12)(8) :

0.1391 in2/ft
0.1854 in2/ft
0.16 in2/ft

0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.248 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.16 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.24 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.5419 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results
Toe Width = 317 ft Toe Heel
Heel Width = 0.67 Factored Pressure = 1,235 0 psf
Total Footing Width = 3.83 Mu' : Upward = 4,169 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 1,414 0 ft#
Mu: Design = 2,755 0 ft-#
phiMn = 6,985 OK - Flush
Actual 1-Way Shear = 14.60 0.00 psi
Allow 1-Way Shear = 75.00 75.00 psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #4 @ 10.00 in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = Flush heel condition. No reinforcing required.
Min. As % = 0.0018 Key Reinforcing = #5@ 14.00in

Cover @ Top 2.00

@Btm= 3.00 in

Footing Torsion, Tu =

Footing Allow. Torsion, phi Tu =

0.00 ft-lbs
0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: #4@ 11.11in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.88 in, #9@

55.55in, #10@ 70.55 in

Heel: Flush heel condition. No rei

Key: No key defined

nforcing required.

Min footing T&S reinf Area 0.83 in2

Min footing T&S reinf Area per foot 0.22 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#@ 11.11in #4@ 22.22in
#5@ 17.22in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in
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Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC
DESCRIPTION: 6'-0" Site Retaining Wall

Summary of Overturning & Resisting Forces & Moments

(c) ENERCALC INC 1983-2023

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 933.9 2.28 2,127.2 Soil Over HL (ab. water tbl) 0.0 3.83 0.1
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 3.83 0.1
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = Surcharge Over Heel =
Surcharge Over Toe - Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe = 137.2 1.58 217.3
- Surcharge Over Toe = 158.4 1.58 250.7
Stem Weight(s) = 650.0 3.50 2,275.2
- Earth @ Stem Transitions =
Total = 9339 O.TM. = 2,127.2 Footing Weight = 479.2 1.92 918.6
Key Weight =
Resisting/Overturning Ratio = 1.72 Vert. Component =
Vertical Loads used for Soil Pressure = 1,872.0 Ibs Total = 14248 lbs RM.= 3,662.0

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 200.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.052 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

because the wall would then tend to rotate into the retained soil.
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC
DESCRIPTION: 6'-0" Site Retaining Wall

(c) ENERCALC INC 1983-2023
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Project Title:
Engineer:
Project ID:
Project Descr:

Project File: Biggs retaining walls.ec6

Cantilevered Retaining Wall
(c) ENERCALC INC 1983-2023

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC
DESCRIPTION: 6'-0" Site Retaining Wall

50.00psf ‘\\

Restraint

881.84psf

. Lateral earth pressure due to the soil BELOW water table




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

Annee Structural Engineering LLC

DESCRIPTION: 4'-0" Site Retaining Wall

Code Reference:

(c) ENERCALC INC 1983-2023

Calculations per IBC 2018 1807.3, CBC 2019, ASCE 7-16

Criteria Soil Data
Retained Height = 4.00 ft Allow Soil Bearing = 2,500.0 psf e
. . _ Equivalent Fluid Pressure Method
Wall helgh.t above soil = 0.50 ft Active Heel Pressure = 40.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water table above Pa§5|ve Eressure = 300.0 psf/ft
bottom of footing = 0.0 ft Soil Density, Heel = 130.00 pcf
Soil Density, Toe 130.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore FIT T
for passive pressure = 0.00 in R .y
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 500 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
USfed for Sliding & Oj/erturnlng Load Type - Seismic (E) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem (Service Level) Footing Type Spread Footing
] Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0ft
Axial Live Load z 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in
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Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28
DESCRIPTION: 4'-0" Site Retaining Wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Design Summary Stem Construction Bottom
Stem OK
Design Height Above Ftc ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete
Overturning = 1.72 OK Design Method = SD SD
Slab Resists All Sliding ! Thickness = 8.00
Global Stability = 1.51 Rebar Size = # 4
Rebar Spacing = 12.00
Total Bearing Load = 1,103 Ibs Rebar Placed at = Center
...resultant ecc. = 6.09 in Design Data
Eccentricity outside middle third fb/FB + fa/Fa = 0.201
Soil Pressure @ Toe = 949 psf OK Total Force @ Section
Soil Pressure @ Heel = 0 psf OK Service Level lbs =
Allowable = 2,500 psf Strength Level lbs=  512.0
ACH FSc;n Pl('jei@su_ln:e Less Than AIIc;v;azt;Ie . Moment....Actual
actore oe = »920 PS Service Level ft-#
ACI Factored @ Heel = 0 psf Strength Level ft-# 682.7
Footing Shear @ Toe = 8.8 psi OK Moment.....Allowable = 33876
Footing Shear @ Heel = 0.0 psi OK
Allowable = 75.0 psi Shear.....Actual _
Service Level psi =
Slldlng Calcs Strength Level ps| = 10.7
Lateral Sliding Force = 467.2 Ibs Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf = 100.0
Rebar Depth 'd' in= 4.00
Masonry Data
Vertical component of active lateral soil pressure IS fm psi =
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n' =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

DESCRIPTION: 4'-0" Site Retaining Wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Concrete Stem Rebar Area Details
Vertical Reinforcing

Bottom Stem

As (based on applied moment) :

(4/3)* As :
200bd/fy : 200(12)(4)/60000 :
0.0018bh : 0.0018(12)(8) :

0.0412 in2/ft
0.0549 in2/ft
0.16 in2/ft

0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.864 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft

Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.5419 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results
Toe Width = 1.58 ft Toe Heel
Heel Width = 0.67 Factored Pressure = 1,328 0 psf
Total Footing Width = 2.25 Mu' : Upward = 1,190 0 ft-#
Footing Thickness = 10.00in Mu' : Downward = 353 0 ft-#
Mu: Design = 837 0 ft-#
phiMn = 5,863 OK - Flush
Actual 1-Way Shear = 8.75 0.00 psi
Allow 1-Way Shear = 75.00 75.00  psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #4 @ 12.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = Flush heel condition. No reinforcing required.
Min. As % = 0.0018 Key Reinforcing = #5@ 14.00in

Cover @ Top 2.00

@Btm= 3.00 in

Footing Torsion, Tu =

Footing Allow. Torsion, phi Tu =

0.00 ft-lbs
0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: #4@ 11.11in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.88 in, #9@

55.55in, #10@ 70.55 in

Heel: Flush heel condition. No rei

Key: No key defined

nforcing required.

Min footing T&S reinf Area 0.49 in2

Min footing T&S reinf Area per foot 0.22 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#@ 11.11in #4@ 22.22in
#5@ 17.22in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC (c) ENERCALC INC 1983-2023
DESCRIPTION: 4'-0" Site Retaining Wall

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 467.2 1.61 752.7 Soil Over HL (ab. water tbl) 0.0 2.25 0.0
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 2.25 0.0
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 68.6 0.79 54.3
- Surcharge Over Toe = 79.2 0.79 62.6
Stem Weight(s) = 450.0 1.92 862.4
- Earth @ Stem Transitions =
Total = 4672 O.TM. = 752.7 Footing Weight = 281.2 1.12 316.3
Key Weight =
Resisting/Overturning Ratio = 1.72 Vert. Component =
Vertical Loads used for Soil Pressure = 1,102.7 lbs Total = 879.0 Ibs RM.= 12957

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 200.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.066 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

because the wall would then tend to rotate into the retained soil.




Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28
DESCRIPTION: 4'-0" Site Retaining Wall
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(c) ENERCALC INC 1983-2023
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Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28 Annee Structural Engineering LLC
DESCRIPTION: 4'-0" Site Retaining Wall

A
50.00psf| .
.
N
\\
Restraint e
i 467#
1'-10"

e

w

Q.

o~

o

[o0]

b §

D

(c) ENERCALC INC 1983-2023

. Lateral earth pressure due to the soil BELOW water table
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28

Annee Structural Engineering LLC

DESCRIPTION: Sunken Pool retaining wall

Code Reference:

(c) ENERCALC INC 1983-2023

Calculations per IBC 2018 1807.3, CBC 2019, ASCE 7-16

Criteria Soil Data ]
Retained Height = 4.58 ft Allow Soil Bearing = 2,500.0 psf
. . _ Equivalent Fluid Pressure Method

Wall helgh.t above soil = 0331t Active Heel Pressure = 50.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 4.00in ) =
Water table above Passive Pressure = 300.0 psf/ft
bottom of footing = 0.0 ft Soil Density, Heel = 130.00 pcf

Soil Density, Toe = 130.00 pcf

Footing||Soil Friction = 0.400 -

Soil height to ignore . =

for passive pressure = 12.00 in e .
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 500 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us.ed for Sliding & O.verturmng Load Type - Seismic (E) WaII.to Ftg CL Dist = 0.00 ft‘
Axial Load Applied to Stem (Service Level) Footing Type Spread Footing
] Base Above/Below Soil  _

Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0ft
Axial Live Load = 215.0 Ibs (Service Level) ; ' : -
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
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Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Biggs retaining walls.ec6

LIC# : KW-06019266, Build:20.24.02.28
DESCRIPTION: Sunken Pool retaining wall

Annee Structural Engineering LLC

(c) ENERCALC INC 1983-2023

Design Summary Stem Construction Bottom
Stem OK
Design Height Above Ftc ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete
Overturning = 1.52 OK Design Method = SD SD
Slab Resists All Sliding ! Thickness = 6.00
Global Stability = 0.85 Rebar Size = # 4
Rebar Spacing = 16.00
Total Bearing Load = 1,305 Ibs Rebar Placed at = Center
...resultant ecc. = 7.47 in Design Data
Eccentricity outside middle third fb/FB + fa/Fa = 0.843
Soil Pressure @ Toe = 778 psf OK Total Force @ Section
Soil Pressure @ Heel = 0 psf OK Service Level Ibs =
Allowable = 2500 psf Strength Level lbs= 9812
ACH FSc;n Pl('jei@su_ln:e Less Than AIIc;vBaétge . Moment....Actual
aclore 0€ = U069 ps Service Level ft-#
ACI Factored @ Heel = 0 psf Strength Level ft#=  1,606.6
Footing Shear @ Toe = 10.7 psi OK Moment.....Allowable = 19055
Footing Shear @ Heel = 4.4 psi OK
Allowable = 75.0 psi Shear.... Actual _
Service Level psi =
Sliding Calcs Strength Level psi = 27.3
Lateral Sliding Force = 861.9 Ibs Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 75.0
Rebar Depth 'd' in= 3.00
Masonry Data
Vertical component of active lateral soil pressure IS fm psi=
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n' =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Egrth, H 1.600 Concrete Data
Wind, W 1.600 fic psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0
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Concrete Stem Rebar Area Details

Bottom Stem

As (based on applied moment) :

(4/3)* As :
200bd/fy : 200(12)(3)/60000 :
0.0018bh : 0.0018(12)(6) :

Required Area :
Provided Area :
Maximum Area :

Footing Data

Vertical Reinforcing

0.1332 in2/ft
0.1775 in2/ft
0.12 in2/ft

0.1296 in2/ft

0.1332 in2/ft
0.15 in2/ft
0.4064 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.708 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.144 in2/ft

Horizontal Reinforcing Options :

== One layer of : Two layers of :
#4@ 16.67 in #4@ 33.33in
#5@ 25.83 in #5@ 51.67 in
#6@ 36.67 in #6@ 73.33 in

Footing Design Results

Toe Width
Heel Width
Total Footing Width

Footing Thickness

fc = 2,500 psi Fy =

Footing Concrete Density =
Min. As % =
Cover @ Top 2.00

@Btm= 3.00 in

Footing Torsion, Tu =

Footing Allow. Torsion, phi Tu =

3.08 ft Toe Heel
0.50 Factored Pressure = 1,089 0 psf
3.58 Mu' : Upward = 3,659 0 ft-#
11.00 in Mu' : Downward = 1,411 0 ft#
Mu: Design = 2,248 118  ft-#
phiMn = 8,065 OK - Flush
Actual 1-Way Shear = 10.74 4.37  psi
Allow 1-Way Shear = 75.00 40.00 psi
60,000 psi Toe Reinforcing = #4 @ 10.00in
150.00 pcf Heel Reinforcing = Flush heel condition. No reinforcing required.
0.0018 Key Reinforcing = None Spec'd

0.00 ft-lbs
0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: #4@ 10.10 in, #5@ 15.65 in, #6@ 22.22 in, #7@ 30.30 in, #8@ 39.89 in, #9@

50.50 in, #10@ 64.14 in

Heel: Flush heel condition. No rei

Key: No key defined

nforcing required.

Min footing T&S reinf Area 0.85 in2

Min footing T&S reinf Area per foot 0.24 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 10.10in #4@ 20.20 in
#5@ 15.66 in #5@ 31.31in
#6@ 22.22 in #6@ 44.44 in
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DESCRIPTION: Sunken Pool retaining wall

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 756.2 1.83 1,386.2 Soil Over HL (ab. water tbl)
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl)
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 1058 275 290.8 Surcharge Over Heel = 3.58
Surcharge Over Toe - Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 3.33
Added Lateral Load = * Axial Live Load on Stem = 215.0 3.33 716.6
Load @ Stem Above Soil = Soil Over Toe = 133.6 1.54 205.9
- Surcharge Over Toe = 154.2 1.54 237.6
Stem Weight(s) = 368.7 3.33 1,229.0
- Earth @ Stem Transitions =
Total = 861.9 O.T.M. = 1,677.0 Footing Weight = 492.7 1.79 882.6
Key Weight = 1.75
Resisting/Overturning Ratio = 1.52 Vert. Component =
Vertical Loads used for Soil Pressure = 1,305.2 Ibs Total = 11491 Ibs RM.= 25551

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.
Tilt

Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 200.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.037 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

because the wall would then tend to rotate into the retained soil.
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. Lateral earth pressure due to the soil BELOW water table

79



	p.g14.pdf (p.1)
	2024-5-10 Biggs Residence struct. calc's.pdf (p.2-80)
	p.1.pdf (p.1)
	p.2.pdf (p.2)
	p.3.pdf (p.3)
	p.4.pdf (p.4)
	p.5.pdf (p.5-13)
	p.33.pdf (p.51)
	p.34.pdf (p.52)
	p.c35.pdf (p.53-54)
	p.ret.pdf (p.55-97)


