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PROJECT NAME: BARCELO HOMES

‘4 MULHERN+KULP MECULLOUGH ARCH

RESIDENTIAL ; M&K ProuecT #: 244-20019
ENGINEER: NJD
DATE: 11-DEeEc-20

BEAM & HEADER CALCULATIONS

BEAM DESCRIPTION: RoorF FRMG - TypP. EXT. HDR - WORST CASE B1

PARAMETERS:

[
[
m—
[
[
i

—

Riiax V, = K < V... K ADERUATE
M ax < M, = 5.170 K-FT ADEQRQUATE
A, = L/ < L/240 ADEQUATE
4 x 10
BEAM DESCRIPTION.: ROOF FRMG - SIDE MAST BD HDR B2

PARAMETERS:

L= FT
SRS SR R SR S B

w = 530 KLF ‘ ‘
P = K

ANALYSIS:
Ryax = K Vy = < V. = K ADERUATE
Muax = K-FT < My ADEQUATE
A, = 7 [N L/ 407 < L/240 ADEQUATE

3 1/2"x 5 1/2" GLB
BEAM DESCRIPTION: ROOF FRMG - TyP. EXT. HDR @ 6" DEPTH B3
PARAMETERS:
I T

ANALYSIS:
Ryiax K V, = K < V. = K ADERUATE
M ax K-FT < M, = K-FT ADEQUATE
A, = IN. L/ 558 < L/240 ADEQUATE




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

M&K PrROJEGCT #:

ENGINEER:
DATE:

BEAM & HEADER CALCULATIONS

BARCELO HOMES
MoCULLOUGH ARCH
244-20019

NJD

11-DEC-20

1 3/4"x 11 7/8" LVL

BEAM DESCRIPTION: ROOF FRMG - CANTILEVERD BEAMS AT S5PA @ EXT. WALL B4
PARAMETERS:
L = FT 1
W = KLF ‘
15 5
6.5'
= 6.5'
P 80 Jx 0.41k
ANALYSIS:
Riiax K Vg = K < Vao = 16.760 |K ADEQUATE
M yax 3.875 K-FT < M, . 47.440 |(K-FT ADEQUATE
A, = 0.050 |IN. L/| 1000+ |< L/za0 ADEQUATE
5 1/2"x 15" GLB
BEAM DESCRIPTION: ROOF FRMG - CANTILEVERD BEAMS AT SPA (@ RIDGE B5
PARAMETERS:
. J & l S S SR SR
W = .
15 3 ‘ 1.5' 7
P= 43 8.5 1.34k
ANALYSIS:
Ryax = Vy = K < V.. 16.760 |K ADERUATE
Muax = < M, 47.440 |K-FT ADERUATE
A, = L/| 1000+ |< L/240 ADEQUATE
5 1/2"x 15" GLB
BEAM DESCRIPTION: ROOF FRMG - FASGIA BM AT SPA B6
PARAMETERS:
L = SHOWN FT l ¢ & L & & l
W = 0.090 KLF
4 9.75' 9.75' It
ANALYSIS:
Ryiax 0.880 K Vy = K < V. = 3.950 K ADERQUATE
M ax 1.070 K-FT < M, 8.930 K-FT ADERQUATE
An = 0.040 IN. L/ 1000+ < L/240 ADEQUATE




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

M&K PrROJEGCT #:

BARCELO HOMES
MoCULLOUGH ARCH
244-20019

3 1/2"x 11 7/8" LVL

ENGINEER: NJD
DATE: 11-DEec-20
BEAM & HEADER CALCULATIONS
BEAM DESCRIPTION: ROOF FRMG - RAFTER BM @ 5FPA SIDE WALL B7
PARAMETERS:
L = l
W =
4' 9.75'
P =
ANALYSIS:
Ryax = V, = K < V. = 3.880 K ADERUATE
Muax = < M, . 5.150 K-FT ADEQUATE
A, = L/| 1000+ |[< L/240 ADERQUATE
(2) 2x 12
BEAM DESCRIPTION: RooF FRMG - FLUSH BM AT HIGH ROOF ABOVE STAIRS BS
PARAMETERS:
- —" SRS SR R SR S B
W = o050 KLF ‘ ‘
P = K
ANALYSIS:
Ryax = K Vy = K < V. = 3.950 K ADERUATE
Muax = K-FT < M, 8.930 K-FT ADERUATE
A, = (= I (TN L/| 1000+ |< L/240 ADEQUATE
1 3/4"x 11 7/8" LVL
BEAM DESCRIPTION: ROOF FRMG - FLUSH BM AT STAIRS/BD#4 B9
PARAMETERS:
L= 11.50 FT i L ¢
w = 0.370 |KLF
9.33' 2.16'
P = 3.360 K
2.68k 4.13k
ANALYSIS:
Ryiax 4.130 K Vy = K < V.. 7.900 K ADERQUATE
M ax S9.710 K-FT < M, . 17.850 |K-FT ADERUATE
An = 0.237 IN. L/ 582 < L/240 ADEQUATE




PROJECT NAME: BARCELO HOMES

‘4 MULHERN'i‘KULP MECULLOUGH ARCH

RESIDENTIAL | M&K ProuecT #: 244-20019
ENGINEER: NJD
DATE: 11-DEec-20
BEAM & HEADER CALCULATIONS
BEAM DESCRIPTION.: RoOoF FRMG - FLUSH BM ABOVE BATH #2 B10O
PARAMETERS:
N ) T N R
w = KLF ‘ ‘
P = K

ANALYSIS:

Ryax = K Vy = K < V. = 1 K ADERQUATE
Muax = 680 |K-FT < M, = K-FT ADEQUATE
A, = IN. L/ 389 < L/240 ADEQUATE
5 1/4"x 11 7/8" LVL
BEAM DESCRIPTION: ROOF FRMG - CGANT BM (@ TOP OF ROOF TOFP DECK STAIRS B11
_— 3.92k 4.13k 0.29k
PARAMETERS:
- S S T
W = }
4 9
15
p = 13'
8.95k 1.46k
ANALYSIS:
Ryax = Vy = K < Vo = 7.900 K ADERUATE
Muax = < Ma = K-FT ADEQUATE
A, = L/ < L/240 ADERUATE
3 1/2"x 11 7/8" LVL
BEAM DESCRIPTION: RooF FRMG - FLUSH BM AT STAIRS/BD#4 B12
PARAMETERS: P
, N
W= - .
2.5 9 45
P = 0.230 K
3.66k 3.31k
ANALYSIS:
Ryax = K Vy = K < V. = 7.900 K ADERQUATE
Muax = K-FT < M, = K-FT ADEQUATE
A, = IN. L/ 730 < L/240 ADEQUATE

3 1/2"x 11 7/8" LVL




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

M&K PrROJEGCT #:

BARCELO HOMES
MoCULLOUGH ARCH
244-20019

5 1/2"x 15" GLB

ENGINEER: NJD
DATE: 11-DEec-20
BEAM & HEADER CALCULATIONS
BEAM DESCRIPTION: RoorF FRMG - CANT BM AT ROoOF TOP DECK B13
PARAMETERS:
w=
13.5'
P = 3.660 K
ANALYSIS:
Ryax = K Vy = 7.900 K ADERUATE
Mpuax = K'FT < Ma = ADEQUATE
A, = IN. L/ ADERQUATE
3 1/2"x 11 7/8" LVL
BEAM DESCRIPTION: ROOF FRMG - CGANT BM (@ TOP OF ROOF TOFP DECK STAIRS B14
PARAMETERS:
L= -___EHEIWN FT l i l ¢ l l i
w = ‘ ‘
5' 9
ANALYSIS:
Ruax = K Vo = K < V. 3.950 ADEQUATE
Muax = K'FT < Ma = 8.930 |K-FT ADEQUATE
A, = .010 [IN. L/ < L/240 ADERUATE
1 3/4"x 11 7/8" LVL
BEAM DESCRIPTION: ROOF FRMG -CANT DROPPED BM (@ BD#4 SIDE WALLS B15
PARAMETERS:
L = -__SHEIWN FT l ¢ & L & &
w=
15 3 o
P = 0.750 K 4.5 2.03k 0.16k
ANALYSIS:
Ryax = K V, = K < V. = K ADERQUATE
Muax = K'FT < Ma = K-FT ADERQUATE
A, = IN. L/ 730 < L/240 ADEQUATE




<

PROJECT NAME:

MULHERN+KULP

RESIDENTIAL I M&K PRrROJECT #:

ENGINEER:
DATE:

BEAM & HEADER CALCULATIONS

BARCELO HOMES
MeCuULLOUGH ARCH

244-200109
NJD
11-DEC-20

31/2"x 12" GLB

BEAM DESCRIPTION: ROOF FRMG -CANT DROPPED BM (@ BD#4 Bl16
PARAMETERS:
R e J
we [ .
1.5 3 2
P = 0.800 K 4.5 1.4k ok
ANALYSIS:
R = K AbEqUATE
Muax = K-FT ADERUATE
A= N AbEquATE
5 1/2"x 15" GLB
BEAM DESCRIPTION: RooF FRMG - BD#4 FRONT WINDOW HDR B17
PARAMETERS:
R S S
w= [ 0.090 Jur
EQ EQ
p= [ 1400
ANALYSIS:
Ryax = K Vo = K < Va = 4.470 |K ADEQUATE
Muax = KFT < My = 5.170 |Kk-FT ADEQUATE
A, = .040 [iN. L/| 1000+ |< L/240 ADEQUATE
4 x 10
BEAM DESCRIPTION: ZND FLR FRMG - DROPPED BM AT SIDE DECK BY GRILL & B18
—_—— e e = FIREPLACE
PARAMETERS:
L = -__7 75 FT i L ¢ L L
w= [ozig Jur
ANALYSIS:
Muwax = K'FT <M = K-FT ADERUATE
A = 'N' L/| 1000+ |<L/240 ADERUATE




<

RESIDENTIAL

MULHERN+KULP

PROJECT NAME:

M&K PrROJEGCT #:

BARCELO HOMES
MoCULLOUGH ARCH
244-20019

ENGINEER: NJD
DATE: 11-DEec-20
BEAM & HEADER CALCULATIONS
2ND FLR FRMG - CANT DROPPED BM AT SIDE DECK BY GRILL

51/2"x 19 1/2" GLB

——: B1
BEAM DESCRIPTION & FIREPLACE =
PARAMETERS:
AR e 1
w= [ozig Jur
2 7
ANALYSIS:
Ryax = K Vo = K < V.. 8.530 K ADEQUATE
Muax = K-FT < M, = K-FT ADEQUATE
A, = IN. L/| 1000+ |[< L/240 ADERQUATE
3 1/2"x 12" GLB
BEAM DESCRIPTION:': 2ZND FLR FRMG - FLUSH BEAM BELOW MASTER BALCONY B20O
PARAMETERS:
L = -—__1 6.33 FT l l l ¢ l l l
w= [ 000 Jur ‘ ‘
ANALYSIS:
Max = 13.330 |Kk-FT < M., = ADERUATE
A, = IN. L/ 543 < L/240 ADERUATE
3 1/2"x 15" GLB
BEAM DESCRIPTION: Z2ND FLR FRMG - DINING Room SGD HDR B21
PARAMETERS:
L= -__1 5.00 FT i L ¢ L L
w= [1.zeo Jur
ANALYSIS:
Ryax = K Vo = K < V. = K ADEQUATE
Muax = 35.440 |K-FT < M, = K-FT ADEQUATE
A, = IN. L/ 766 < L/240 ADEQUATE




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

BEAM & HEADER CALCULATIONS

M&K PrROJEGCT #:
ENGINEER:
DATE:

BARCELO HOMES
MeCuULLOUGH ARCH

244-200109
NJD
11-DEC-20

BEAM DESCRIPTION.: ZND FLR FRMG - TYP. HEADER - WORST CASE LOAD B22
PARAMETERS:
L = 5.50 FT l l l ¢ l l l
w = ‘ ‘
P =
ANALYSIS:
M ax < M. = 4.320 K-FT ADEQUATE
A, = L/ 857 < L/240 ADERQUATE
6 x 8
BEAM DESCRIPTION: ZND FLR FRMG - TYP. HEADER - WORST CASE SFPAN B22
PARAMETERS:
Y N S S
w = ‘
P =
ANALYSIS:
Ruee = < Vi - ApEQUATE
Muax = ADERUATE
A, = < L/240 ADEQUATE
6 x 8
BEAM DESCRIPTION: Z2ND FLR FRMG - DINING Room SGD HDR B23

PARAMETERS:
L= 18.00 FT i L ¢ L L
w = 0.600 KLF
P =

K < V. =

A, = 0.414 |IN. L/

< L/240

49.000 |K

W10 x 22

ADEQUATE

ADERUATE

ADEQUATE




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

M&K PrROJEGCT #:
ENGINEER:
DATE:

BEAM & HEADER CALCULATIONS

BARCELO HOMES
MeCuULLOUGH ARCH

244-200109
NJD
11-DEC-20

5 1/2"x 10 1/2" GLB

BEAM DESCRIPTION: Z2ND FLR FRMG - FLUSH BM ALTERNATE AT STAIRS B24
. po2 6k P=3.3k
PARAMETERS: W2=.745
L= Wi1=.275 | l |
W =
7 45 0.5'
P =
3.36k 8.19k
ANALYSIS:
Ryax = Vo = ALL = K ADERQUATE
Mpuax = < Ma = ADEQUATE
A, = L/ ADEQUATE
3 1/2"xX 18" GLB OR FLOOR GT
BEAM DESCRIPTION: Z2ND FLR FRMG - FLUSH BM ALTERNATE AT POWDER RM B25
PARAMETERS:
o S S SN SRR N MR
W =
8.5 7'
P =
ANALYSIS:
Ryax = Vy = K < V.. 7.170 K ADERUATE
Myax = < Mp, = 8.840 |[k-FT ADEQUATE
A, = L/| 1000+ |< L/240 ADEQUATE
6x 12
BEAM DESCRIPTION: ZND FLR FRMG - FLUSH BM ALT. AT REAR OF GARAGE B26
PARAMETERS:
L= -__1 1 o FT i L ¢ L L
w=
ANALYSIS:
Muax = 12560 |l < M = K-FT ADERQUATE
A, = IN. L/ 450 < L/240 ADEQUATE




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

M&K PrROJEGCT #:

BARCELO HOMES
MoCULLOUGH ARCH
244-20019

2x8 HF #2 @ 16"o.c.

ENGINEER: NJD
DATE: 11-DEec-20
BEAM & HEADER CALCULATIONS
BEAM DESCRIPTION: Z2ND FLR FRMG - FLUSH BEAM ABOVE GARAGE B27
P
PARAMETERS:
L = 8.00 FT
5.5' 2.5'
ANALYSIS:
Ryax = 1.090 K Vy = K < V.. 5.990 K ADERQUATE
Muax = 2.400 K-FT < M, . 19.380 |(K-FT ADEQUATE
A, = IN. L/| 1000+ < L/z40 ADEQUATE
1 3/4"x 18" LVL
BEAM DESCRIPTION.: 2ND FLR FRMG - GARAGE FLUSH BM B28
PARAMETERS:
L =
S S
W= OVERSTRENGTH ‘ o5 ‘
CALCS FOR MORE ’ s’
P= INFORMATION
ANALYSIS:
Muax = < M K-FT ADEQUATE
A, = L/ < L/240 ADERUATE
5 1/2"x 22 1/2" GLB
BEAM DESCRIPTION: ZND FLR FRMG - DECKk JOISTS AT MASTER BALCONY B29
PARAMETERS:
L = 8.00 FT i L ¢ L L
W = 0.115 KLF
ANALYSIS:
Ruax = 0.460 K Vy, = K < V.. 0.830 K ADEQUATE
Muax = K-FT < M, . 1.280 K-FT ADEQUATE
An = 0.171 IN. L/ 561 < L/240 ADEQUATE




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

BEAM & HEADER CALCULATIONS

M&K PrROJEGCT #:
ENGINEER:
DATE:

BARCELO HOMES
MeCuULLOUGH ARCH

244-200109
NJD
11-DEC-20

31/2"x 15" GLB

BEAM DESCRIPTION: 2ZND FLR FRMG - FASCIA BEAM IN FRONT OF GARAGE B30
PARAMETERS:
L =
o ‘ ‘
P =
ANALYSIS:
Riiax Vg = K < Vao = 13.410 |K ADEQUATE
M ax < M. = 30.360 |Kk-FT ADERQUATE
A, = L/ 557 < L/240 ADERQUATE
5 1/2"X 12" GLB
BEAM DESCRIPTION: 18T FLR FRMG - DROPPED BM AT DECK BELOW FP B31
PARAMETERS:
L = 8.75 FT l i l ¢ l l i
W = 910 KLF ‘ ‘
P = K
ANALYSIS:
Ryax = K Vy = K < V. 7.170 ADERUATE
Muax = K-FT < M, 8.840 K-FT ADERUATE
A, = 3 [N L/ 789 < L/240 ADEQUATE
6x 12
BEAM DESCRIPTION: 15T FLR FRMG - FLUSH @ EDGE OF DECK B32
2.0k 2.3K
PARAMETERS:
L= 16.50 FT i ¢ L
W = 0.080 KLF
56" 43" 6.9
ANALYSIS:
Ruax 2.980 |K Vo = K < V. = 10.670 |K ADERUATE
Mpuax 16.000 (K-FT < M, = 30.190 |K-FT ADERQUATE
An = 0.443 IN. L/ 447 < L/240 ADEQUATE




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

M&K PrROJEGCT #:

BARCELO HOMES
MoCULLOUGH ARCH
244-20019

ENGINEER: NJD
DATE: 11-DEec-20
BEAM & HEADER CALCULATIONS
BEAM DESCRIPTION: 15T FLR FRMG - FLUSH BM AT EDGE OF DECK, PERP TO DdJ B33
PARAMETERS:
N S SR SR SN S SR
o ‘ l ‘
P = 99" 7-9"
ANALYSIS:
Riiax V, = K < V. = K ADERUATE
M ax < M, 26.250 |K-FT ADERQUATE
A, = L/ < L/240 ADERUATE
3 1/2"x 15" GLB
BEAM DESCRIPTION.: 18T FLR FRMG - RECc Room SGD HDR B34
PARAMETERS:
- SRS SR R SR S B
o ‘ ‘
P =
ANALYSIS:
Ruax = Vo = K < Vau = K ADEQUATE
Muax = < M K-FT ADEQUATE
A, = L/ 826 < L/240 ADEQUATE
51/2"x 16 1/2" GLB
BEAM DESCRIPTION: 15T FLR FRMG - INTERIOR HDR AT BATH B35
PARAMETERS:
1 S N
ANALYSIS:
Muax K'FT < Maw = K'FT ADEQUATE
A, = IN. L/ < L/240 ADERQUATE
4 x 8




PROJECT NAME:

MULHERN+KULP

RESIDENTIAL |

<

M&K PrROJEGCT #:

BARCELO HOMES
MoCULLOUGH ARCH
244-20019

1 3/4" x 24" GLB

ENGINEER: NJD
DATE: 11-DEec-20
BEAM & HEADER CALCULATIONS
BEAM DESCRIPTION: 15T FLR FRMG - FLUSH BEAM AT STAIRS B36
PARAMETERS:
L = 5.25 FT l l ¢ l l l
W =
& g
P =
13.45k 3.69K
ANALYSIS:
Ruax = Vo = 7.030 K < V. = 11.660 (K ADEQUATE
M ax < M, 26.400 |Kk-FT ADERQUATE
A, = L/| 1000+ |[< L/240 ADERQUATE
5 1/2"x 12" GLB
BEAM DESCRIPTION: 18T FLR FRMG - 2X DECK JOISTS B37
PARAMETERS:
- SRS SR R SR S B
o ‘ ‘
P =
ANALYSIS:
Ryax = Vo = K < V. K ADEQUATE
Muax = < M K-FT ADEQUATE
A, = L/ 473 < L/240 ADEQUATE
2 X 12 HF #2 @ 16"o.c.
BEAM DESCRIPTION: 15T FLR FRMG - CANT BM ALT. AT GREAT RM BELOw PIANO B38
PARAMETERS:
L = SHOWN FT ¢ L ¢ ¢ ‘ 4
2
8.5'
SEE OVERSTRENGTH CALCS FOR MORE INFO
ANALYSIS:




PROJECT NAME: BARGCELO HOMES

RESIDENTIAL ; M&K ProgecT #: 244-20019
ENGINEER: NJD
DATE: 11-DEec-20

BEAM & HEADER CALCULATIONS

‘4 MULHERN+KULP MECULLOUGH ARCH

EEAM DESE’RIPTIDN_' 15T FLR FRMG - CANT BM ALT. AT GREAT RM BELOw PIANO

PARAMETERS:

SEE OVERSTRENGTH CALCS FOR MORE INFO
ANALYSIS:

MAX ADEQUATE

ADEQUATE

ADEQUATE

1 3/4"x 24" GLB

B39

BEAM DESCRIPTION: 18T FLR FRMG - FLUSH BM ALT. AT STAIRS

PARAMETERS:

o
ot
ot
ot
|

ANALYSIS:

Ruax = 11.130 |K

ADERUATE

MMAX =

ADERQUATE

ADERUATE

3 1/2"x 18" GLB

B40O

BEAM DESCRIPTION:

PARAMETERS:

L =

ANALYSIS:




PROJECT NAME:
MULHERN+KULP

residential structural engineering

p 215.646.8001 « mulhernkulp.com

OVERSTRENGTH CALCULATIONS

M&K PROJEGT #:
20 South Maple Street, Suite 150 « Ambler, PA 19002 ENGINEER:
DATE:

BARCELDO LOT 1
MecOuLLOUGH ARCH

244-20019
NJD
14-DeEC-20

WALL DESCRIPTION/SW # 204
PARAMETERS:
L= 11.5 FT o,
_ [ \
ne [es m G B N A A
WoLwaie = 0.10 KLF
— S #
45
I
1T
Q- [ 25 Jeeccomerinscoomone Mot ar
i
A B
/ \
L (ft)

ANALYSIS:

Eva = QO *E = 4.25 K Ev = 0.2*SDS*DL= 0.768 K
Em = Ewmn + Ev Em = Emn + Ev = 5.018 K
Em = Ewmn- Ev

Em = Emn-Ev = 3.482 K

Em (MAX) =YMA=0= 5.02(8.8) + 0.345(11.5)(5.75) - RB(11.5) Re=
RA=
Em (MIN) =3MA=0= 3.48(8.8) + 0.345(11.5)(5.75) - RB(11.5) Re=
RA=
CHECK BEAMS FOR AXIAL FORCES SHOWN USING LOAD COMBOS PER SECTION 12.4.3.1 (ASD)

ALLOWABLE STESS PERMITTED TO BE INCREASED BY 1.2

SEE FOLLOWING BEAM
CALCS FOR LOAD
APPLICATION

|| 2.0DL + 3.9E ||

" 2.0DL - 3.9E ||

|| 2.0DL + 2.7E ||

|| 2.0DL - 2.7E ||




PROJECT NAME:
MULHERN+KULP

residential structural engineering

p 215.646.8001 « mulhernkulp.com

OVERSTRENGTH CALCULATIONS

M&K PROJEGT #:
20 South Maple Street, Suite 150 « Ambler, PA 19002 ENGINEER:
DATE:

BARCELDO LOT 1
MecOuLLOUGH ARCH

244-20019
NJD
14-DeEC-20

WALL DESCRIPTION/SW #: 205

PARAMETERS:

FT

m
1}
al ¥
Sl fw
A

WoLwaie = 0.10 KLF
T
LY
WoL = 0.000 KLF e
\\_/
1
sSDS = 0.968

"
=
+

>

WDL PALL

L (ft)

ANALYSIS:

Ewn = QO *E = 2.50 K Ev = D0.2*SDS*DL= 0.142 |K
Em = Ewmn + Ev Em = Emn + Ev = 2.642 K
Em = Ewmn- Ev

Em = Emn-Ev = 2.358 K

Em (MAX) =YMA=0= 2.64(10.1) + 0.1(7.33)(3.665) - RB(7.33) Re=
RA=
Em (MIN) =3MA=0= 2.36(10.1) + 0.1(7.33)(3.665) - RB(7.33) Re=
RA=
CHECK BEAMS FOR AXIAL FORCES SHOWN USING LOAD COMBOS PER SECTION 12.4.3.1 (ASD)

ALLOWABLE STESS PERMITTED TO BE INCREASED BY 1.2

SEE FOLLOWING BEAM
CALCS FOR LOAD
APPLICATION

|| 0.4DL + 3.6E ||

" 0.4DL - 3.6E ||

|| 0.4DL + 3.2E ||

|| 0.4DL - 3.2E ||




PROJECT NAME!:

MULHERN+KULP

residential structural engineering

M&K PROJECT #:

BARCELDO LOT 1
MecOuLLOUGH ARCH
244-20019

20 South Maple Street, Suite 150 » Ambler, PA 19002 ENGINEER: NJD
p 215.646.8001 « mulhernkulp.com DATE: 14-DEC-20
OVERSTRENGTH CALCULATIONS
WALL DESCRIPTION/SW #.' 206
PARAMETERS:
L= 18.3 FT o,
_ [ \
ne [ e I~ S N B
Woiware = 0.10 KLF
- S #
wo= [[oes Jur &
S—
s
[ T Mo e
sos =
1 i
A B
(TH]
L (ft)

ANALYSIS:

Evn = QO *E = 6.50 K Ev = 0.2*SDS*DL= 0.724 K
Em = Ewmn + Ev Em = Emn + Ev = 7.224 K

Em = Ewmn- Ev

Em = Emn-Ev = 5.776 K
Em (MAX) =YMA=0= 7.22(8.8) + 0.205(18.25)(9.125) - RB(18.25) Re=
RA=
Em (MIN) =3MA=0= 5.78(8.8) + 0.205(18.25)(9.125) - RB(18.25) Re=
RA=
CHECK BEAMS FOR AXIAL FORCES SHOWN USING LOAD COMBOS PER SECTION 12.4.3.1 (AsD)

ALLOWABLE STESS PERMITTED TO BE INCREASED BY 1.2

SEE FOLLOWING BEAM
CALCS FOR LOAD
APPLICATION

|| 1.9DL + 3.5E ||

" 1.9DL - 3.5E ||

|| 1.9DL + 2.8BE ||

|| 1.9DL - 2.8E ||




MULHERN+KULP

residential structural engineering

PROJECT NAME!:

M&K PROJECT #:

BARCELDO LOT 1
MecOuLLOUGH ARCH
244-20019

20 South Maple Street, Suite 150 = Ambler, PA 19002 ENGINEER: NJD
p 215.646.8001 » mulhernkulp.com DATE: 14-DEC-20
OVERSTRENGTH CALCULATIONS
WALL DESCRIPTION/SW #.' 208
PARAMETERS:
L= 13.0 FT WDL
_ [ \
- - e VL L
Woiware = 0.10 KLF
- S
wo= [ o000 Jar o
~_
1T
Q= [ 25 Jeeserorcrnas coomoncan Mot na
sos -
(ft)
L— WL/
ANALYSIS:
Em = Emn + Ev Em = Emn + Ev = K
Em = Ewmn - Ev
En = B By = <
Em (MAX) =3MA=0= 5.25(9.5) + 0.1(13)(6.5) - RB(13) Re= " 0.7DL + 3.8E ||
RA= " 0.7DL - 3.8E ||
Em (MIN) =3MA=0= 4.75(9.5) + 0.1(13)(6.5) - RB(13) Re= " 0.7DL + 3.5E ||
RA= || 0.7DL - 3.5E ||

CHECK BEAMS FOR AXIAL FORCES SHOWN USING LOAD COMBOS PER SECTION 12.4.3.1

ALLOWABLE STESS PERMITTED TO BE INCREASED BY 1.2

SEE FOLLOWING BEAM
CALCS FOR LOAD
APPLICATION

(AsSD)
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ANALYSIS:

Eva = QO *E = 5.25 K Ev = 0.2*SDS*DL= 0.540 K
Em = Ewmn + Ev Em = Emn + Ev = 5.790 K
Em = Ewmn- Ev

Em = Emn-Ev = 4.710 K

Em (MAX) =SMA=0= 5.79(11.5) + 0.31(9)(4.5) - RB(9) Re=
RA=
Em (MIN) =3MaA=0= 4.71(11.5) + 0.31(9)(4.5) - RB(9) Re=
RA=
CHECK BEAMS FOR AXIAL FORCES SHOWN USING LOAD COMBOS PER SECTION 12.4.3.1 (AsSD)

ALLOWABLE STESS PERMITTED TO BE INCREASED BY 1.2

SEE FOLLOWING BEAM
CALCS FOR LOAD
APPLICATION

|| 1.4DL + 7.4E ||

" 1.4DL - 7.4E ||

|| 1.4DL + 6.0E ||

|| 1.4DL - 6.0E ||




Project Title:
Engineer:
Project ID:
Project Descr:

File = P:\CYJ7GB~P\2DNY94~N\2020\2S8Q79~7\Design\Gravity\Overstrength.ec6 .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13 .
Licensee : MULHERN & KULP STRUCTURAL ENGINEERING INC

Wood Beam

Lic. #: KW-06004787
Description : B28 - Flush Beam at Garage

CODE REFERENCES

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,880.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - 2,880.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,980.0 psi Eminbend - xx 950.0ksi
Wood Species : DF/DF Fc - Perp 780.0 psi Ebend- yy 1,600.0ksi
Wood Grade  : 24F - V8 Fv 318.0psi Eminbend - yy 850.0ksi
_ Ft 1,320.0 psi Density 31.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
DNER.9)
D(0.51) L(0.27) S(0.4)
D(0.19) S(0.275) i ¥ ¥
v ¥ ¥
x 5.5%22.5 AX
| Span=2201ft |
\ |

Service loads entered. Load Factors will be applied for calculations.

Applied Loads

Beam self weight calculated and added to loads
Point Load: D=2.0, E=3.90k @ 10.50 ft
Uniform Load : D =0.190, S =0.2750 k/ft, Extent = 0.0 -->> 10.50 ft, Tributary Width = 1.0 ft
Uniform Load : D =0.510, L =0.270, S=0.40 k/ft, Extent = 10.50 -->>22.0 ft, Tributary Width = 1.0 ft
Point Load : D=0.50k @ 10.50 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.497: 1 Maximum Shear Stress Ratio = 0.304:1
Section used for this span 5.5x22.5 Section used for this span 5.5x22.5
fb : Actual = 1,527.66psi fv : Actual = 111.06 psi
FB : Allowable = 3,073.99psi Fv : Allowable = 365.70 psi
Load Combination +D+0.750L+0.750S Load Combination +D+0.750L+0.750S
Location of maximum on span = 11.3211t Location of maximum on span = 20.153ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.193 in Ratio= 1367 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.640 in Ratio = 412 >=300
Max Upward Total Deflection 0.000 in Ratio = 0<300
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M v Cd Cgy Ci Cy Cm C; C_ M fo F'b Y, fv Fv
D Only 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.397 0225 090 0.928 100 100 1.00 100 100 36.91 954.41  2405.73 531 64.30 286.20
+D+L 0.928 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.442 0271 100 0.928 100 100 1.00 100 100 4573 1,182.40 2673.04 7.10 86.06 318.00
+D+Lr 0.928 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.286 0.162 125 0.928 100 100 1.00 100 100 36.91 954.41 3341.30 531 64.30 397.50
+D+S 0.928 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00



Project Title:
Engineer:
Project ID:
Project Descr:

File = P:\CYJ7GB~P\2DNY94~N\2020\2S8Q79~7\Design\Gravity\Overstrength.ec6 .
Wood Beam Software copyright ENERCALC, INC. 1383-2012,, BuiId:lO.lg.12.13 .
Lic. #: KW-06004787 Licensee : MULHERN & KULP STRUCTURAL ENGINEERING INC
Description : B28 - Flush Beam at Garage
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M % Cg Cpv Ci G Cy Cy C M fo Fb v fv Fv
Length =22.0 ft 1 0.484 0.287 115 0928 1.00 100 100 100 1.00 5754 1,487.92 3073.99 8.65 104.89  365.70
+D+0.750Lr+0.750L 0.928 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.336 0203 125 0928 1.00 100 100 100 1.00 43.46 1,123.86 3341.30 6.65 80.62  397.50
+D+0.750L+0.750S 0.928 100 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.497 0.304 115 0928 100 100 100 1.00 1.00 59.08 1,527.66 3073.99 9.16 111.06  365.70
+D+0.60W 0928 100 100 100 100 1.00 0.00 0.00  0.00 0.00
Length =22.0 ft 1 0.223 0.126 1.60 0.928 1.00 100 100 1.00 1.00 36.91 954.41  4276.86 531 64.30 508.80
+1.126D+0.70E 0928 100 100 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =22.0 ft 1 0.342 0.173 1.60 0.928 1.00 100 100 1.00 1.00 56.52 1,461.52 4276.86 728 88.20 508.80
+1.126D-0.70E 0928 100 100 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =22.0 ft 1 0.167 0.111 1.60 0.928 1.00 100 100 1.00 1.00 21.70 716.28 4276.86 467 56.61 508.80
+D+0.750Lr+0.750L+0.450W 0928 100 100 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =22.0 ft 1 0.263 0.158 1.60 0.928 1.00 100 100 1.00 1.00 43.46 1,123.86 4276.86 6.65 80.62 508.80
+D+0.750L+0.750S+0.450W 0928 100 100 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =22.0 ft 1 0.357 0.218 1.60 0.928 1.00 100 100 1.00 1.00 59.08 1,527.66 4276.86 9.16 111.06 508.80
+1.090D+0.750L+0.750S+0.5250E 0928 100 100 1.00 100 1.00 0.00 000 0.00 0.00
Length =22.0 ft 1 0.443 0.253 1.60 0.928 1.00 100 100 1.00 1.00 73.27 1,894.68 4276.86 10.62 128.69 508.80
+1.090D+0.750L+0.750S-0.5250E 0.928 100 100 100 100 1.00 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.317 0206 160 0928 1.00 100 100 100 1.00 5235 1,353.64 4276.86 8.66 105.00  508.80
+0.60D+0.60W 0.928 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.134 0.076 160 0928 1.00 100 100 1.00 1.00 2215 572.65 4276.86 318 3858  508.80
+0.470D+0.70E 0.928 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.195 0.090 160 0928 1.00 100 100 1.00 1.00 3231 835.42 4276.86 380 46.02  508.80
+0.470D-0.70E 0.928 100 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =22.0 ft 1 0.033 0.030 160 0928 1.00 1.00 100 1.00 1.00 5.44 140.59 4276.86 124 1504  508.80
Overall Maximum Deflections
Load Combination Span Max. "-"Defl  Location in Span Load Combination Max. "+" Defl Location in Span
+1.090D+0.750L+0.750S+0.5250E 1 0.6401 11.241 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 9.302 12.625
Overall MINimum 2.039 1.861
D Only 4.654 6.296
+D+L 5.465 8.590
+D+Lr 4.654 6.296
+D+S 8.054 10.383
+D+0.750Lr+0.750L 5.262 8.016
+D+0.750L+0.750S 7.813 11.082
+D+0.60W 4.654 6.296
+1.126D+0.70E 6.667 8.393
+D+0.750Lr+0.750L+0.450W 5.262 8.016
+D+0.750L+0.750S+0.450W 7.813 11.082
+1.090D+0.750L+0.750S+0.5250E 9.302 12.625
+0.60D+0.60W 2.792 3.778
+0.470D+0.70E 3.614 4.262
D Only 4.654 6.296
Lr Only
L Only 0.812 2.293
S Only 3.401 4.087
W Only
E Only 2.039 1.861

H Only
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Lic. #: KW-06004787 Licensee : MULHERN & KULP STRUCTURAL ENGINEERING INC
Description : B38 - Cant Flush Bm at Great Room

CODE REFERENCES

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Stress Design Fb + 2600 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - 2600 psi Ebend- xx 2000ksi
Fc - Prll 2510 psi Eminbend - xx ~ 1016.535ksi
Wood Species : Trus Joist Fc - Perp 750 psi
Wood Grade ~ : MicroLam LVL 2.0 E Fv 285 psi
Ft 1555 psi Density 42.01pcf

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

D(1.4) E(7.4)

D(0.0150) L(0.040)
v

A 175%24 A 17504
} Span = 8.50 ft }Span =20 ﬂ|
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Loads on all spans...

Uniform Load on ALL spans : D =0.0150, L =0.040 k/ft
Load for Span Number 2

Point Load: D=1.40, E=7.40k @ 2.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.2331 Maximum Shear Stress Ratio = 0.534:1
Section used for this span 1.75x24 Section used for this span 1.75x24
fb : Actual = 969.58psi fv : Actual = 243.49 psi
FB : Allowable = 4,160.00psi Fv : Allowable = 456.00 psi
Load Combination +1.126D+0.70E Load Combination +1.126D+0.70E
Location of maximum on span = 8.500ft Location of maximum on span = 8.500 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.044 in Ratio= 1080 >=360
Max Upward Transient Deflection -0.030 in Ratio = 3444 >=360
Max Downward Total Deflection 0.040 in Ratio=  1198>=300
Max Upward Total Deflection -0.026 in Ratio = 3880>=300
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M v Cd Cgy Ci Cy Cm C; C_ M fo F'b Y, fv Fv
D Only 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.087 0203 090 1000 1.00 100 1.00 100 1.00 2.85 203.89  2340.00 145 5195 256.50
Length =2.0 ft 2 0.087 0203 090 1.000 100 100 1.00 100 1.00 2.85 203.89 2340.00 145 51.95 256.50
+D+L, LL Comb Run (*L) 1.000 100 1.00 1.00 100 1.00 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.081 0192 100 1000 100 100 1.00 100 1.00 2.93 209.61 2600.00 153 54.80 285.00
Length =2.0 ft 2 0.081 0192 100 1000 1.00 100 1.00 100 1.00 2.93 209.61 2600.00 153 54.80 285.00

+D+L, LL Comb Run (L¥) 1.000 1.00 1.00 1.00 1.00 1.00 0.00 000  0.00 0.00
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File = P:\CYJ7GB~P\2DNY94~N\2020\2S8Q79~7\Design\Gravity\Overstrength.ec6 .
Wood Beam Software copyright ENERCSLC, INC. 1383-2012,, BuiId:lO.lg.12.13 .
Lic. #: KW-06004787 Licensee : MULHERN & KULP STRUCTURAL ENGINEERING INC
Description : B38 - Cant Flush Bm at Great Room
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M % Cg Cpv Ci G Cy Cy C M fo Fb v fv Fv
Length = 8.50 ft 1 0.078 0.182 100 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2600.00 145 5195  285.00
Length = 2.0 ft 2 0.078 0.182 100 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2600.00 145 5195  285.00
+D+L, LL Comb Run (LL) 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.081 0.192 100 1000 1.00 1.00 100 1.00 1.00 2.93 209.61 2600.00 153 54.80  285.00
Length =2.0 ft 2 0.081 0.192 100 1000 1.00 1.00 100 1.00 1.00 2.93 209.61 2600.00 153 5480  285.00
+D+Lr, LL Comb Run (*L) 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
Length =2.0 ft 2 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
+D+Lr, LL Comb Run (L¥) 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
Length =2.0 ft 2 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
+D+Lr, LL Comb Run (LL) 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
Length =2.0 ft 2 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
+D+S 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.068 0.158 115 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2990.00 145 5195  327.75
Length = 2.0 ft 2 0.068 0.158 115 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2990.00 145 5195  327.75
+D+0.750Lr+0.750L, LL Comb Run 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.064 0.152 125 1000 1.00 1.00 100 1.00 1.00 291 208.18  3250.00 151 5409  356.25
Length =2.0 ft 2 0.064 0152 125 1000 1.00 1.00 100 1.00 1.00 291 208.18  3250.00 151 5409  356.25
+D+0.750Lr+0.750L, LL Comb Run 1.000 100 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
Length =2.0 ft 2 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
+D+0.750Lr+0.750L, LL Comb Run 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.064 0.152 125 1000 1.00 1.00 100 1.00 1.00 291 208.18  3250.00 151 5409  356.25
Length = 2.0 ft 2 0.064 0.152 125 1000 1.00 1.00 100 1.00 1.00 291 208.18  3250.00 151 5409  356.25
+D+0.750L+0.750S, LL Comb Run ( 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.070 0.165 115 1000 1.00 1.00 100 1.00 1.00 291 208.18  2990.00 151 5409 327.75
Length =2.0 ft 2 0.070 0.165 115 1000 1.00 1.00 100 1.00 1.00 291 208.18  2990.00 151 5409  327.75
+D+0.750L+0.750S, LL Comb Run ( 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.068 0.158 115 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2990.00 145 5195  327.75
Length = 2.0 ft 2 0.068 0.158 115 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2990.00 145 5195  327.75
+D+0.750L+0.750S, LL Comb Run ( 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.070 0.165 115 1000 1.00 1.00 100 1.00 1.00 291 208.18  2990.00 151 5409 327.75
Length = 2.0 ft 2 0.070 0.165 115 1000 1.00 1.00 100 1.00 1.00 291 208.18  2990.00 151 5409  327.75
+D+0.60W 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
Length =2.0 ft 2 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
+1.126D+0.70E 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.233 0534 160 1000 1.00 100 100 1.00 1.00 1357 969.58  4160.00 6.82 243.49  456.00
Length = 2.0 ft 2 0.233 0534 160 1000 1.00 100 100 1.00 1.00 1357 969.58  4160.00 6.82 243.49  456.00
+1.126D-0.70E 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.123 0.277 160 1000 1.00 1.00 100 1.00 1.00 7.15 510.42  4160.00 354 12651  456.00
Length =2.0 ft 2 0.123 0282 160 1000 1.00 1.00 100 1.00 1.00 7.15 510.42  4160.00 3.60 128.69  456.00
+D+0.750Lr+0.750L+0.450W, LL Cc 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
Length =2.0 ft 2 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 5409  456.00
+D+0.750Lr+0.750L+0.450W, LL Cc 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
Length = 2.0 ft 2 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
+D+0.750Lr+0.750L+0.450W, LL Cc 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
Length =2.0 ft 2 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
+D+0.750L+0.750S+0.450W, LL Co 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
Length = 2.0 ft 2 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
+D+0.750L+0.750S+0.450W, LL Co 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length = 8.50 ft 1 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
Length =2.0 ft 2 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00

+D+0.750L+0.750S+0.450W, LL Co 1.000 1.00 1.00 1.00 1.00 1.00 0.00 0.00  0.00 0.00
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Description : B38 - Cant Flush Bm at Great Room
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M % Cd Cpyv Cj C Cy Cyi CL M fo Fb % fv Fv
Length = 8.50 ft 1 0.050 0119 160 1.000 100 1.00 1.00 100 1.00 291 208.18  4160.00 151 5409  456.00
Length = 2.0 ft 2 0.050 0119 160 1.000 100 100 1.00 100 1.00 291 208.18  4160.00 151 54.09 456.00
+1.090D+0.750L+0.750S+0.5250E, 1000 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.188 0.433 160 1.000 1.00 100 100 1.00 1.00 10.94 781.53  4160.00 553 197.51 456.00
Length=2.0ft 2 0.188 0433 160 1.000 100 1.00 100 100 100 10.94 78153  4160.00 553 19751  456.00
+1.090D+0.750L+0.750S+0.5250E, 1000 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.187 0.428 160 1.000 1.00 100 100 1.00 1.00 10.88 777.24  4160.00 547 195.37 456.00
Length=2.0 ft 2 0.187 0428 160 1.000 100 1.00 1.00 100 100 10.88 777.24  4160.00 547 19537  456.00
+1.090D+0.750L+0.750S+0.5250E, 1.000 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.188 0433 160 1.000 100 1.00 1.00 100 100 10.94 78153  4160.00 553 197.51  456.00
Length = 2.0 ft 2 0.188 0433 160 1.000 100 100 1.00 100 1.00 1094 781.53  4160.00 553 19751 456.00
+1.090D+0.750L+0.750S-0.5250E, 1000 1.00 100 100 1.00 1.00 0.00 000 0.00 0.00
Length = 8.50 ft 1 0.079 0175 160 1000 100 100 1.00 100 1.00 4.60 328.47  4160.00 224 79.99 456.00
Length=2.0 1t 2 0.079 0185 160 1.000 100 1.00 1.00 100 1.00 460 328.47 4160.00 236 84.23  456.00
+1.090D+0.750L+0.750S-0.5250E, 1.000 100 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.080 0180 160 1.000 100 1.00 1.00 100 1.00 4.66 332.76  4160.00 230 8213  456.00
Length = 2.0 ft 2 0.080 0185 160 1.000 100 100 1.00 100 1.00 4.66 332.76  4160.00 236 84.24 456.00
+1.090D+0.750L+0.750S-0.5250E, 1.000 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.079 0175 160 1.000 100 1.00 1.00 100 1.00 4,60 328.47  4160.00 224 7999  456.00
Length=2.0ft 2 0.079 0.185 160 1.000 100 1.00 1.00 100 1.00 4,60 328.47 4160.00 236 84.23  456.00
+0.60D+0.60W 1000 1.00 100 100 1.00 1.00 0.00 000 0.00 0.00
Length = 8.50 ft 1 0.029 0.068 160 1.000 100 100 100 1.00 1.00 171 122.34  4160.00 087 3117  456.00
Length=2.0 ft 2 0.029 0.068 160 1.000 100 1.00 1.00 100 1.00 171 122.34  4160.00 087 31.17  456.00
+0.470D+0.70E 1.000 100 1.00 1.00 100 1.00 0.00 0.00 0.00 0.00
Length = 8.50 ft 1 0.201 0459 160 1.000 100 1.00 1.00 100 100 11.70 835.83  4160.00 586 209.41  456.00
Length = 2.0 ft 2 0.201 0459 160 1.000 100 100 1.00 100 1.00 11.70 835.83  4160.00 5.86 209.41 456.00
+0.470D-0.70E 1000 1.00 100 100 1.00 1.00 0.00 000 0.00 0.00
Length = 8.50 ft 1 0.155 0352 160 1.000 100 100 1.00 100 1.00 9.02 644.17  4160.00 450 160.59 456.00
Length=2.0t 2 0.155 0354 160 1.000 100 1.00 1.00 100 1.00 9.02 644.17  4160.00 452 16149  456.00
Overall Maximum Deflections
Load Combination Span Max. "-"Defl  Location in Span Load Combination Max. "+" Defl ~ Location in Span
1 0.0000 0.000 E Only -0.0296 4.939
E Only 2 0.0444 2.000 0.0000 4.939
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Supportl  Support2  Support 3
Overall MAXimum -1.741 9.141
Overall MINimum -0.220 9.141
D Only -0.220 1.906
+D+L, LL Comb Run (*L) -0.229 1.996
+D+L, LL Comb Run (L*) -0.050 2.076
+D+L, LL Comb Run (LL) -0.059 2.166
+D+Lr, LL Comb Run (*L) -0.220 1.906
+D+Lr, LL Comb Run (L¥) -0.220 1.906
+D+Lr, LL Comb Run (LL) -0.220 1.906
+D+S -0.220 1.906
+D+0.750Lr+0.750L, LL Comb Run (*L) -0.227 1.973
+D+0.750Lr+0.750L, LL Comb Run (L*) -0.092 2.034
+D+0.750Lr+0.750L, LL Comb Run (LL) -0.100 2.101
+D+0.750L+0.750S, LL Comb Run (*L) -0.227 1.973
+D+0.750L+0.750S, LL Comb Run (L¥) -0.092 2.034
+D+0.750L+0.750S, LL Comb Run (LL) -0.100 2.101
+D+0.60W -0.220 1.906
+1.126D+0.70E -1.467 8.545
+D+0.750Lr+0.750L+0.450W, LL Comb R -0.227 1.973
+D+0.750Lr+0.750L+0.450W, LL Comb R -0.092 2.034
+D+0.750Lr+0.750L+0.450W, LL Comb R -0.100 2.101
+D+0.750L+0.750S+0.450W, LL Comb Ru -0.227 1.973

+D+0.750L+0.750S+0.450W, LL Comb Ru -0.092 2.034
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Description : B38 - Cant Flush Bm at Great Room
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Supportl  Support2  Support 3
+D+0.750L+0.750S+0.450W, LL Comb Ru -0.100 2.101
+1.090D+0.750L+0.750S+0.5250E, LL C -1.161 6.944
+1.090D+0.750L+0.750S+0.5250E, LL C -1.026 7.004
+1.090D+0.750L+0.750S+0.5250E, LL C -1.033 7.071
+0.60D+0.60W -0.132 1.144
+0.470D+0.70E -1.322 7.295
D Only -0.220 1.906

Lr Only, LL Comb Run (*L)

Lr Only, LL Comb Run (L*)

Lr Only, LL Comb Run (LL)
‘L)

— —

L Only, LL Comb Run ( -0.009 0.089
L Only, LL Comb Run (L*) 0.170 0.170
L Only, LL Comb Run (LL) 0.161 0.259
S Only
W Only
E Only -1.741 9.141

H Only
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Description : B39 - Cant Flush Bm at Great Room

CODE REFERENCES

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Stress Design Fb + 2600 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - 2600 psi Ebend- xx 2000ksi
Fc - Prll 2510 psi Eminbend - xx ~ 1016.535ksi
Wood Species : Trus Joist Fc - Perp 750 psi
Wood Grade ~ : MicroLam LVL 2.0 E Fv 285 psi
Ft 1555 psi Density 42.01pcf

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

D(1.4) E(7.4)

D(0.0150) L(0.040)

X 1.75x24 X .75x24

Span = 21.0 ft Span = 2.0 ft
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loads
Loads on all spans...
Uniform Load on ALL spans : D =0.0150, L =0.040 k/ft
Load for Span Number 2
Point Load: D=1.40, E=7.40k @ 2.0 ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.2331 Maximum Shear Stress Ratio = 0.534:1
Section used for this span 1.75x24 Section used for this span 1.75x24
fb : Actual = 969.58psi fv : Actual = 243.49 psi
FB : Allowable = 4,160.00psi Fv : Allowable = 456.00 psi
Load Combination +1.126D+0.70E Load Combination +1.126D+0.70E
Location of maximum on span = 21.000ft Location of maximum on span = 21.000ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.097 in Ratio = 492 >=360
Max Upward Transient Deflection -0.181 in Ratio=  1394>=360
Max Downward Total Deflection 0.079 in Ratio = 606 >=300
Max Upward Total Deflection -0.133 in Ratio=  1889>=300

Maximum Forces & Stresses for Load Combinations

Load Combination Max Stress Ratios Moment Values Shear Values
SegmentLength ~ Span# M v Cd Cpv Ci C Cm Cyp Cp M fo Fb v fv Fv

D Only 0.00 0.00 0.00 0.00
Length =21.0 ft 1 0.087 0203 090 1000 100 100 1.00 1.00 1.00 2.85 203.89  2340.00 145 5195  256.50
Length=2.0 ft 2 0.087 0203 090 1.000 100 100 100 1.00 1.00 2.85 203.89  2340.00 145 5195  256.50

+D+L, LL Comb Run (L) 1000 1.00 100 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length =21.0 ft 1 0.081 0.192 100 1000 1.00 1.00 100 1.00 1.00 2.93 209.61 2600.00 153 54.80 285.00
Length=2.0 ft 2 0081 0192 100 1000 100 100 1.00 1.00 1.00 2.93 209.61  2600.00 153 5480  285.00

+D+L, LL Comb Run (L¥) 1.000 1.00 1.00 1.00 1.00 1.00 0.00 000  0.00 0.00
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Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M v Cd Cpv Ci C Cm Cy Cp M fo Fb v fv Fv
Length =21.0 ft 1 0.078 0.182 100 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2600.00 145 5195  285.00
Length = 2.0 ft 2 0.078 0.182 100 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2600.00 145 5195  285.00
+D+L, LL Comb Run (LL) 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.081 0.192 100 1000 1.00 1.00 100 1.00 1.00 2.93 209.61 2600.00 153 54.80  285.00
Length =2.0 ft 2 0.081 0.192 100 1000 1.00 1.00 100 1.00 1.00 2.93 209.61 2600.00 153 5480  285.00
+D+Lr, LL Comb Run (*L) 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
Length =2.0 ft 2 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
+D+Lr, LL Comb Run (L¥) 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
Length =2.0 ft 2 0.063 0.146 125 1.000 100 100 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
+D+Lr, LL Comb Run (LL) 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
Length =2.0 ft 2 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
+D+S 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.068 0.158 115 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2990.00 145 5195  327.75
Length = 2.0 ft 2 0.068 0.158 115 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2990.00 145 5195  327.75
+D+0.750Lr+0.750L, LL Comb Run 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.064 0.152 125 1000 1.00 1.00 100 1.00 1.00 291 208.18  3250.00 151 5409  356.25
Length=2.0 ft 2 0.064 0152 125 1000 1.00 1.00 100 1.00 1.00 291 208.18  3250.00 151 5409  356.25
+D+0.750Lr+0.750L, LL Comb Run 1.000 100 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length =21.0 ft 1 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
Length =2.0 ft 2 0.063 0.146 125 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  3250.00 145 5195  356.25
+D+0.750Lr+0.750L, LL Comb Run 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.064 0.152 125 1000 1.00 1.00 100 1.00 1.00 291 208.18  3250.00 151 5409  356.25
Length = 2.0 ft 2 0.064 0.152 125 1000 1.00 1.00 100 1.00 1.00 291 208.18  3250.00 151 5409  356.25
+D+0.750L+0.750S, LL Comb Run ( 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.070 0.165 115 1000 1.00 1.00 100 1.00 1.00 291 208.18  2990.00 151 5409 327.75
Length =2.0 ft 2 0.070 0.165 115 1000 1.00 1.00 100 1.00 1.00 291 208.18  2990.00 151 5409  327.75
+D+0.750L+0.750S, LL Comb Run ( 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.068 0.158 115 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2990.00 145 5195  327.75
Length = 2.0 ft 2 0.068 0.158 115 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  2990.00 145 5195  327.75
+D+0.750L+0.750S, LL Comb Run ( 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.070 0.165 115 1000 1.00 1.00 100 1.00 1.00 291 208.18  2990.00 151 5409 327.75
Length = 2.0 ft 2 0.070 0.165 115 1000 1.00 1.00 100 1.00 1.00 291 208.18  2990.00 151 5409  327.75
+D+0.60W 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
Length =2.0 ft 2 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
+1.126D+0.70E 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.233 0534 160 1000 1.00 100 100 1.00 1.00 1357 969.58  4160.00 6.82 243.49  456.00
Length = 2.0 ft 2 0.233 0534 160 1000 1.00 100 100 1.00 1.00 1357 969.58  4160.00 6.82 243.49  456.00
+1.126D-0.70E 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.123 0.277 160 1000 1.00 1.00 100 1.00 1.00 7.15 510.42  4160.00 354 12651  456.00
Length =2.0 ft 2 0.123 0282 160 1000 1.00 1.00 100 1.00 1.00 7.15 510.42  4160.00 3.60 128.69  456.00
+D+0.750Lr+0.750L+0.450W, LL Cc 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
Length =2.0 ft 2 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 5409  456.00
+D+0.750Lr+0.750L+0.450W, LL Cc 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
Length = 2.0 ft 2 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
+D+0.750Lr+0.750L+0.450W, LL Cc 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
Length =2.0 ft 2 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
+D+0.750L+0.750S+0.450W, LL Co 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
Length = 2.0 ft 2 0.050 0.119 160 1000 1.00 1.00 100 1.00 1.00 291 208.18  4160.00 151 54.09  456.00
+D+0.750L+0.750S+0.450W, LL Co 1.000 100 1.00 1.00 100 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00
Length =2.0 ft 2 0.049 0.114 160 1000 1.00 1.00 100 1.00 1.00 2.85 203.89  4160.00 145 5195  456.00

+D+0.750L+0.750S+0.450W, LL Co 1.000 1.00 1.00 1.00 1.00 1.00 0.00 0.00  0.00 0.00
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Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M % Cd Cpyv Cj C Cy Cyi CL M fo Fb % fv Fv
Length =21.0 ft 1 0.050 0119 160 1000 1.00 100 100 100 1.00 291 208.18  4160.00 151 5409  456.00
Length = 2.0 ft 2 0.050 0119 160 1.000 100 100 1.00 100 1.00 291 208.18  4160.00 151 54.09 456.00
+1.090D+0.750L+0.750S+0.5250E, 1000 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =21.0 ft 1 0.188 0.433 160 1.000 1.00 100 100 1.00 1.00 10.94 781.53  4160.00 553 197.51 456.00
Length=2.0ft 2 0.188 0433 160 1000 1.00 100 100 100 1.00 10.94 78153  4160.00 553 19751  456.00
+1.090D+0.750L+0.750S+0.5250E, 1000 1.00 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =21.0 ft 1 0.187 0.428 160 1.000 1.00 100 100 1.00 1.00 10.88 777.24  4160.00 547 195.37 456.00
Length=2.0 ft 2 0187 0428 160 1000 1.00 100 100 100 1.00 10.88 777.24  4160.00 547 19537  456.00
+1.090D+0.750L+0.750S+0.5250E, 1.000 1.00 100 100 1.00 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0.188 0433 160 1000 1.00 100 100 100 1.00 10.94 78153  4160.00 553 197.51  456.00
Length=2.0 ft 2 0.188 0.433 160 1.000 1.00 100 100 1.00 1.00 10.94 781.53  4160.00 553 19751 456.00
+1.090D+0.750L+0.750S-0.5250E, 1000 1.00 100 100 1.00 1.00 0.00 000 0.00 0.00
Length =21.0 ft 1 0.081 0175 160 1000 100 100 1.00 100 1.00 474 338.85 4160.00 224 79.99 456.00
Length=2.0 1t 2 0079 0185 160 1000 1.00 100 100 100 1.00 460 328.47 4160.00 236 84.23  456.00
+1.090D+0.750L+0.750S-0.5250E, 1.000 100 100 100 1.00 1.00 0.00 0.00 0.00 0.00
Length =21.0 ft 1 0104 0180 160 1.000 1.00 100 100 100 1.00 6.03 430.91 4160.00 230 8213  456.00
Length = 2.0 ft 2 0.080 0185 160 1.000 100 100 1.00 100 1.00 4.66 332.76  4160.00 236 84.24 456.00
+1.090D+0.750L+0.750S-0.5250E, 1.000 1.00 100 100 1.00 1.00 0.00 0.00  0.00 0.00
Length =21.0 ft 1 0103 0175 160 1000 1.00 100 100 100 1.00 5.99 428.01 4160.00 224 7999  456.00
Length=2.0ft 2 0.079 0185 160 1000 1.00 100 100 100 1.00 4,60 328.47 4160.00 236 84.23  456.00
+0.60D+0.60W 1000 1.00 100 100 1.00 1.00 0.00 000 0.00 0.00
Length =21.0 ft 1 0.029  0.068 1.60 1.000 100 100 100 1.00 1.00 171 122.34  4160.00 087 3117  456.00
Length=2.0 ft 2 0.029 0.068 160 1000 1.00 100 100 100 1.00 171 122.34  4160.00 087 31.17  456.00
+0.470D+0.70E 1.000 100 1.00 1.00 100 1.00 0.00 0.00 0.00 0.00
Length =21.0 ft 1 0201 0459 160 1000 1.00 100 100 100 1.00 11.70 835.83  4160.00 586 209.41  456.00
Length = 2.0 ft 2 0.201 0459 160 1.000 100 100 1.00 100 1.00 11.70 835.83  4160.00 5.86 209.41 456.00
+0.470D-0.70E 1000 1.00 100 100 1.00 1.00 0.00 000 0.00 0.00
Length =21.0 ft 1 0.155 0352 160 1.000 100 100 1.00 100 1.00 9.02 644.17  4160.00 450 160.59 456.00
Length=2.0t 2 0.155 0354 160 1000 1.00 100 100 100 1.00 9.02 644.17  4160.00 452 16149  456.00
Overall Maximum Deflections
Load Combination Span Max. "-"Defl  Location in Span Load Combination Max. "+" Defl ~ Location in Span
1 0.0000 0.000 E Only -0.1807 12.201
E Only 2 0.0972 2.000 0.0000 12.201
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Supportl  Support2  Support 3
Overall MAXimum -0.705 8.105
Overall MINimum 0.416 8.105
D Only 0.150 1.877
+D+L, LL Comb Run (*L) 0.146 1.960
+D+L, LL Comb Run (L*) 0.570 2.297
+D+L, LL Comb Run (LL) 0.566 2.380
+D+Lr, LL Comb Run (*L) 0.150 1.877
+D+Lr, LL Comb Run (L¥) 0.150 1.877
+D+Lr, LL Comb Run (LL) 0.150 1.877
+D+S 0.150 1.877
+D+0.750Lr+0.750L, LL Comb Run (*L) 0.147 1.939
+D+0.750Lr+0.750L, LL Comb Run (L*) 0.465 2.192
+D+0.750Lr+0.750L, LL Comb Run (LL) 0.462 2.254
+D+0.750L+0.750S, LL Comb Run (*L) 0.147 1.939
+D+0.750L+0.750S, LL Comb Run (L¥) 0.465 2.192
+D+0.750L+0.750S, LL Comb Run (LL) 0.462 2.254
+D+0.60W 0.150 1.877
+1.126D+0.70E -0.324 7.786
+D+0.750Lr+0.750L+0.450W, LL Comb R 0.147 1.939
+D+0.750Lr+0.750L+0.450W, LL Comb R 0.465 2.192
+D+0.750Lr+0.750L+0.450W, LL Comb R 0.462 2.254
+D+0.750L+0.750S+0.450W, LL Comb Ru 0.147 1.939

+D+0.750L+0.750S+0.450W, LL Comb Ru 0.465 2.192
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Wood Beam Software copyright ENERCALC, INC. 1383-2012,/\ BuiId:lO.lg.12.13 .
Lic. #: KW-06004787 Licensee : MULHERN & KULP STRUCTURAL ENGINEERING INC
Description : B39 - Cant Flush Bm at Great Room
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Supportl  Support2  Support 3
+D+0.750L+0.750S+0.450W, LL Comb Ru 0.462 2.254
+1.090D+0.750L+0.750S+0.5250E, LL C -0.209 6.363
+1.090D+0.750L+0.750S+0.5250E, LL C 0.109 6.615
+1.090D+0.750L+0.750S+0.5250E, LL C 0.106 6.678
+0.60D+0.60W 0.090 1.126
+0.470D+0.70E -0.423 6.555
D Only 0.150 1.877

Lr Only, LL Comb Run (*L)
Lr Only, LL Comb Run (L*)
Lr Only, LL Comb Run (
*

LL)
L Only, LL Comb Run (*L) -0.004 0.084
L Only, LL Comb Run (L*) 0.420 0.420
L Only, LL Comb Run (LL) 0.416 0.504
S Only
W Only
E Only -0.705 8.105

H Only



MULHERN+KULP

residential structural engineering

(1)3 1/2 x 5 1/2 PosT,

BARCELDO
LoT #1

PROJECT NAME:
M&K PROJECT NUMBER: 244-20019
NJD
21-DECc-20

ENGINEER:
DATE:

WoobD POST EVALUATION

(ANALYSIS PER THE NDS)

11.

PosT @ GARAGE
5 FT PLATE HEIGHT, VERSALAM 1800 GRADE

DESIGN TYPE

{3 Bearing Wall

@ Post w/ in Wall O Freestanding Post

MEMBER BRACING

Weak Axis Braced

Blocked Panel Edges

Method (Ext Face/Int. Face):
OSB/GWB

|:| Strong Axis Braced

(1)3 1/2 x 5 1/2 PosT,

LOADING STABILITY FACTOR
0 DL (Les) oo CALCULATION (C;)
§ LL (LBS) 810 c 0.90
1 LLR (LBS) (m] D (IN) 5.50
< SL (LBS) 3400 FCE (PsI1) 1302
ALL. WIND PRESSURE (PSF) 18 Fc* (Ps1) 4800
FCE/FC* 0.27
CONSTRUCTION
LUMBER SPECIES VERSALAM ADJUSTMENT FACTORS
LUMBER GRADE 1800 C, 1.60
SizE 3 1/2x5 1/2 C. (Fg) 1.00
PLATE HEIGHT (FT) 11.5 Cr (Fg ) 1.00
TRIBUTARY WIDTH (IN) 72 Ck 1.00
STuD PLIES 1 Ce 0.262
KE 1.00 C, 1.09
WALL FINISH MATERIAL FLEXIBLE
MATERIAL PROPERTIES ALLOWABLE STRESSES
Fa (PSI) 2750 F'y (PS1) 4798
Fol (PSD 3000 F'e (PsI) 1257
E (PsI) 1800000
Eun (PSI) 933143
SECTION PROPERTIES DESIGN FORCES & STRESSES
THICKNESS (IN) 3.50 CONTROLLING DL+
DEPTH (IN) 5.50 CDMLEI?::TIDN 0.75(LL+SL+LLR+W)
LENGTH, L. (FT) 11.13 P (LBS) 9858
A (NF) 19.25 M (LB-IN) 15038
S, UN) 17.65 F. (PSI1) 512
I N 48.53 Fg (PSI) 852
CONSTR. LOAD ONLY No A (IN) 0.30
SLENDERNESS (L. /D) 24.3 L/A RaTIO 448
COMBINED INTERACTION RESULTS
STRESS INTERACTION = 0.46 < 1.00

11.5 FT PLATE HEIGHT, VERSALAM 1800 GRADE IS

ADERQUATE




MULHERN+KULP

residential structural engineering

PROJECT NAME:

M&K PROJECT NUMBER:

ENGINEER:
DATE:

WOooD BEARING WALL EVALUATION

(ANALYSIS PER THE NDS)

BF WALL AT STAIRS
(1)2X6 AT 16 O.C. STUD WALL,

BARCELD
LoT #1
244-20019
NJD
21-Dec-20

12.67 FT PLATE HEIGHT, HF STubD GRADE

DESIGN TYPE

(®) Bearing Wall

O Post w/ in Wall

O Freestanding Post

MEMBER BRACING

Weak Axis Braced
Blocked Panel Edges

Method (Ext Face/Int. Face):

OSB/GWB

|:| Strong Axis Braced

(1)2xXx6 AT 16 O.C. STUD WALL,

LOADING STABILITY FACTAR
0 DL (PLF) 60 CALCULATION (C;)
§ LL (PLF) o c 0.80
1 LLR (PLF) m] D (IN) 5.50
X
< SL (PLF) 150 FCE (PsI1) 503
ALL. WIND PRESSURE (PSF) 19.9 Fc* (Ps1) 1280
FCE/FC* 0.39
CONSTRUCTION
LUMBER SPECIES HF ADJUSTMENT FACTORS
LUMBER GRADE STUD C, 1.60
SizE 2Xx6 C. (Fy) 1.00
PLATE HEIGHT (FT) 12.67 Cr (Fg ) 1.00
STUD SPACING (IN) 16 Ck 1.35
STuD PLIES 1 Ce 0.354
Ke 1.00 C, N/A
WALL FINISH MATERIAL FLEXIBLE
MATERIAL PROPERTIES ALLOWABLE STRESSES
Fe (PSI) 675 F'y (PS1) 1458
Fel| (PSD 800 F'g (PSI) 453
E (PsI) 1200000
E,n (PSI) 440000
SECTION PROPERTIES DESIGN FORCES & STRESSES
THICKNESS (IN) 1.50 CONTROLLING
LoAD DL+W
DEPTH (IN) 5.50 COMBINATION
LENGTH, L. (FT) 12.30 P (LBS) 80
A (N7 8.25 M (LB-IN) 6016
S, UN) 7.56 F. (PSI1) 10
I N 20.80 Fg (PSI) 796
CONSTR. LOAD ONLY No A (IN) 0.28
SLENDERNESS (L./D) 26.8 L/A RaTIO 521
COMBINED INTERACTION RESULTS
STRESS INTERACTION 0.56 < 1.00

12.67 FT PLATE HEIGHT, HF STubD GRADE IS
ADERUATE
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Project Name/Number : fnd walls

Use menu item Settings > Printing & Title Block Title 10" Basement Wall Page: 1
to set these five lines of information Dsgnr: NJD Date: 21 DEC 2020
for your program. Description....

DTL 1+2

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

RetainPro (c) 1987-2019, Build 11.20.03.31

License : KW-06059959

Cantilevered Retaining Wall
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I Soil Data I

Retained Height

Wall height above soil
Slope Behind Wall
Height of Soil over Toe
Water height over heel

10.00 ft
0.67 ft
0.00
0.00in

0.0 ft

Allow Soil Bearing =

2,000.0 psf

Equivalent Fluid Pressure Method

Active Heel Pressure =

Passive Pressure

30.0 psf/it

250.0 psf/it

Surcharge Loads I Lateral Load Applied to Stem I

Surcharge Over Heel

0.0 psf

Used To Resist Sliding & Overturning

Surcharge Over Toe

0.0 psf

Used for Sliding & Overturning

Axial Load Applied to Stem

Axial Load Applied to Stem _§

Axial Dead Load
Axial Live Load
Axial Load Eccentricity

100.0 Ibs
0.0 lbs
0.0in

Earth Pressure Seismic Load

Method : Uniform
Multiplier Used

7.270

(Multiplier used on soil density)

Design Summary I

Wall Stability Ratios
Overturning

1.53 OK

Slab Resists All Sliding !

Total Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

Allowable

4,009 Ibs
16.95 in

1,999 psf OK
0 psf OK
2,000 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe
ACI Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel
Allowable
Sliding Calcs
Lateral Sliding Force

Vertical component of active lateral soil pressure IS

2,798 psf

0 psf
40.9 psi OK
23.8 psi OK

75.0 psi

2,430.8 Ibs

NOT considered in the calculation of soil bearing

Load Factors
Building Code
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

IBC 2015,ACI

1.200
1.600
1.600
1.000
1.000

Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore
for passive pressure = 12.00 in R"/\‘ I R
Adjacent Footing Load
Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
...Height to Tog = 0.00 ft Footing Width = 0.00 ft
...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Load Type = Wind (W) Wall_to Ftg CL Dist = _ 0.00 ft
(Service Level) Footing Type _ Line Load
Base Above/Below Soil
Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
(Service Level) Poisson's Ratio = 0.300
Uniform Seismic Force = 79.970
Total Seismic Force = 879.670
Stem Construction I 2nd Bottom
Stem OK Stem OK
Design Height Above Ftg ft= 4.00 0.00
Wall Material Above "Ht" = Concrete Concrete
Design Method = LRFD LRFD
Thickness = 8.00 8.00
Rebar Size = # 5 # 5
Rebar Spacing = 16.00 8.00
Rebar Placed at = 6.5in 6.51in
Design Data
fb/FB + fa/Fa = 0.482 0.948
Total Force @ Section
Service Level Ibs =
Strength Level lbs= 1,343.8 3,199.7
Moment....Actual
Service Level ft-#=
Strength Level ft-#=  3,167.5 11,998.5
Moment.....Allowable ft-#=  6,561.4 12,644.5
Shear.....Actual
Service Level psi=
Strength Level psi= 17.2 41.0
Shear.....Allowable psi= 82.2 82.2
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.50 6.50
Masonry Data
f'm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Short Term Factor =
Equiv. Solid Thick. =
Masonry Block Type = Medium Weight
Masonry Design Method = ASD
Concrete Data
f'c psi=  3,000.0 3,000.0
Fy psi= 60,000.0 60,000.0



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number : fnd walls
Title 10' Basement Wall

Dsgnr: NJD

Description....

DTL 1+2

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

Date:

Page: 2
21 DEC 2020

RetainPro (c) 1987-2019, Build 11.20.03.31
License : KW-06059959

Cantilevered Retaining Wall

License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Code: IBC 2015,ACI 318-14,ACI 530-13

Concrete Stem Rebar Area Details I

2nd Stem Vertical Reinforcing
As (based on applied moment) : 0.1139 in2/ft

(4/3) * As : 0.1518 in2/ft
200bd/fy : 200(12)(6.5)/60000 : 0.26 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft
Required Area : 0.1728 in2/ft
Provided Area : 0.2325 in2/ft
Maximum Area : 1.0567 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.281 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

Vertical Reinforcing

As (based on applied moment) : 0.4314 in2/ft
(4/3) * As : 0.5751 in2/ft
200bd/fy : 200(12)(6.5)/60000 : 0.26 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft
Required Area : 0.4314 in2/ft
Provided Area : 0.465 in2/ft
Maximum Area : 1.0567 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 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

Footing Data I Footing Design Results '

Toe Width = 3.00 ft Toe Heel

Heel Width = 2.50 Factored Pressure = 2,798 0 psf

Total Footing Width = 5.50 Mu' : Upward = 113,431 5 ft-#

Footing Thickness = 12.00 in Mu' : Downward = 9,720 2,521 ft-#

] _ ) Mu: Design = 8,643 2,516 ft-#

Eey ‘E’)V'dtu = 8-88 in Actual 1-Way Shear = 4086  23.76 psi
ey Dept . = 00in Allow 1-Way Shear = 75.00 75.00 psi

Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@ 12.00 in

fc = 2,500 psi Fy = 60,000 psi Heel Re_infor(_:ing = #5@ 12.00 in

Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd

Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs

Cover @ Top 2.00

@ Btm= 3.00 in

Footing Allow. Torsion, phi Tu =

0.00 ft-Ibs

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

Other Acceptable Sizes & Spacings

Toe: #4@ 7.66 in, #5@ 11.88 in, #6@ 16.86 in, #7@ 23.00 in, #8@ 30.28 in, #9@ 38
Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:

143
0.26

in2
in2 ft

If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number : fnd walls

Title 10" Basement Wall Page: 3
Dsgnr: NJD Date: 21 DEC 2020
Description....

DTL 1+2

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

RetainPro (c) 1987-2019, Build 11.20.03.31
License : KW-06059959

Cantilevered Retaining Wall

License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Summarz of Overturning & Resisting Forces & Moments I

Code: IBC 2015,ACI 318-14,ACI 530-13

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,815.0 3.67 6,655.0 Soil Over HL (ab. water thl) 2,016.7 458 9,243.1
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.58 9,243.1
Hydrostatic Force Watre 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 = 100.0 3.33 333.3
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe =
Seismic Earth Load = 615.8 5.50 3,386.7 Surcharge Over Toe =
— Stem Weight(s) = 1,067.0 3.33 3,5656.7
_ R Earth @ Stem Transitions =
Total = 24308 OTM. = 100417 Footing Weight = 825.0 2.75 2,268.8
Key Weight =
Resisting/Overturning Ratio = 1.53 Vert. Component =
Vertical Loads used for Soil Pressure = 4,008.7 Ibs Total = 40087 Ibs RM.= 15,4018

* 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 I
Horizontal Deflection at Top of Wall due to settlement of sail

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.108 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 Name/Number : fnd walls

Use menu item Settings > Printing & Title Block Title  12' Basement Wall Page: 1
to set these five lines of information Dsgnr: NJD Date: 21 DEC 2020
for your program. Description....

DTL 3

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

RetainPro (c) 1987-2019, Build 11.20.03.31

License : KW-06059959

Cantilevered Retaining Wall
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I Soil Data I

Retained Height

Wall height above soil
Slope Behind Wall
Height of Soil over Toe
Water height over heel

12.00 ft
1.00 ft
0.00
0.00in

0.0 ft

Allow Soil Bearing =

2,000.0 psf

Equivalent Fluid Pressure Method

Active Heel Pressure =

Passive Pressure
Soil Density, Heel
Soil Density, Toe

Footing||Soil Friction =

Soil height to ignore

for passive pressure =

30.0 psf/it

250.0 psf/it
110.00 pcf
0.00 pcf
0.400

12.00 in

Surcharge Loads I Lateral Load Applied to Stem I

Surcharge Over Heel

0.0 psf

Used To Resist Sliding & Overturning

Surcharge Over Toe

0.0 psf

Used for Sliding & Overturning

Axial Load Applied to Stem

Axial Load Applied to Stem _§

Axial Dead Load
Axial Live Load
Axial Load Eccentricity

100.0 Ibs
0.0 lbs
0.0in

Earth Pressure Seismic Load

Method : Uniform
Multiplier Used

9.080

(Multiplier used on soil density)

Design Summary I

Wall Stability Ratios
Overturning

1.84 OK

Slab Resists All Sliding !

Total Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

Allowable

6,265 Ibs
16.13 in

1,736 psf OK
0 psf OK
2,000 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe
ACI Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel
Allowable
Sliding Calcs
Lateral Sliding Force

Vertical component of active lateral soil pressure IS

2,431 psf

0 psf
54.7 psi OK
34.2 psi OK

75.0 psi

3,609.2 Ibs

NOT considered in the calculation of soil bearing

Adjacent Footing Load

Load Factors
Building Code
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

IBC 2015,ACI

1.200
1.600
1.600
1.000
1.000

Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
...Height to Tog = 0.00 ft Footing Width = 0.00 ft
...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Load Type = Wind (W) Wall_to Ftg CL Dist = _ 0.00 ft
(Service Level) Footing Type _ Line Load
Base Above/Below Soil
Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
(Service Level) Poisson's Ratio = 0.300
Uniform Seismic Force = 118.040
Total Seismic Force =1,534.520
Stem Construction I 2nd Bottom
. . Stem OK  Ratio > 1.0
Design Height Above Ftg ft= 4.00 0.00
Wall Material Above "Ht" = Concrete Concrete
Design Method = LRFD LRFD
Thickness = 8.00 8.00
Rebar Size = # 6 # 6
Rebar Spacing = 12.00 6.00
Rebar Placed at = 6.5in 6.51in
Design Data
fb/FB + fa/Fa = 0.655 1.000
Total Force @ Section
Service Level Ibs =
Strength Level lbs=  2,480.3 4,872.5
Moment....Actual
Service Level ft-#=
Strength Level ft-#=  7,873.3 22,322.9
Moment.....Allowable ft-#= 12,013.3 22,313.3
Shear.....Actual
Service Level psi=
Strength Level psi= 31.8 62.5
Shear.....Allowable psi= 82.2 82.2
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.50 6.50
Masonry Data
f'm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Short Term Factor =
Equiv. Solid Thick. =
Masonry Block Type = Medium Weight
Masonry Design Method = ASD
Concrete Data
f'c psi=  3,000.0 3,000.0
Fy psi= 60,000.0 60,000.0



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number : fnd walls
Title 12' Basement Wall

Dsgnr: NJD

Description....

DTL 3

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

Date:

Page: 2
21 DEC 2020

RetainPro (c) 1987-2019, Build 11.20.03.31
License : KW-06059959

Cantilevered Retaining Wall

License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Code: IBC 2015,ACI 318-14,ACI 530-13

Concrete Stem Rebar Area Details I

2nd Stem Vertical Reinforcing
As (based on applied moment) : 0.2831 in2/ft

(4/3) * As : 0.3774 in2/ft
200bd/fy : 200(12)(6.5)/60000 : 0.26 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft
Required Area : 0.2831 in2/ft
Provided Area : 0.44 in2/ft
Maximum Area : 1.0567 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.728 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

Vertical Reinforcing

As (based on applied moment) : 0.8025 in2/ft
(4/3) * As : 1.07 in2/ft
200bd/fy : 200(12)(6.5)/60000 : 0.26 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft
Required Area : 0.8025 in2/ft
Provided Area : 0.88 in2/ft
Maximum Area : 1.0567 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 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

Footing Data I Footing Design Results '

Toe Width = 4.00 ft Toe Heel
Heel Width = 3.50 Factored Pressure = 2,431 0 psf
Total Footing Width = 7.50 Mu' : Upward = 190,247 931 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 17,280 7,081 ft-#
] _ ) Mu: Design = 14,414 6,150 ft-#

Eey \l/jv'dt?] _ 888 In Actual 1-Way Shear = 54.75 34.24 psi

ey Dept = 00in Allow 1-Way Shear = 75.00 75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing - #5@8.00in
fc = 2,500 psi Fy = 60,000 psi Heel Re_infor(_:ing = #5@ 8.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 2.00 @ Btm= 3.00 in 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@ 6.13 in, #5@ 9.50 in, #6@ 13.48 in, #7@ 18.39 in, #8@ 24.21 in, #9@ 30.
Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

Min footing T&S reinf Area 1.94
Min footing T&S reinf Area per foot 0.26
If one layer of horizontal bars:

in2
in2 ft

If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in



Project Name/Number : fnd walls
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This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

RetainPro (c) 1987-2019, Build 11.20.03.31 . ..
License - V-08055055 Cantilevered Retaining Wall

License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Summarz of Overturning & Resisting Forces & Moments I

Code: IBC 2015,ACI 318-14,ACI 530-13

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 2,535.0 4.33 10,985.0 Soil Over HL (ab. water tbl) 3,740.0 6.08 22,751.7
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 6.08 22,751.7
Hydrostatic Force Watre 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 = 100.0 4.33 433.3
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe =
Seismic Earth Load = 10742 6.50 6,982.1 Surcharge Over Toe =
- Stem Weight(s) = 1,300.0 4.33 5,633.3
_ - Earth @ Stem Transitions =
Total = 36092 OTM. =  17,967.1 Footing Weight = 1,125.0 3.75 4,218.8
Key Weight =
Resisting/Overturning Ratio = 1.84 Vert. Component =
Vertical Loads used for Soil Pressure = 6,265.0 Ibs Total = 6,265.0 Ibs RM.= 33,037.1

* 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 I
Horizontal Deflection at Top of Wall due to settlement of sail

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.084 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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This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

RetainPro (c) 1987-2019, Build 11.20.03.31

License : KW-06059959

Cantilevered Retaining Wall
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I Soil Data I

Retained Height

Wall height above soil
Slope Behind Wall
Height of Soil over Toe
Water height over heel

12.00 ft
0.00 ft
0.00
0.00in

0.0 ft

Allow Soil Bearing =

2,000.0 psf

Equivalent Fluid Pressure Method

Active Heel Pressure =

Passive Pressure
Soil Density, Heel
Soil Density, Toe

Footing||Soil Friction =

Soil height to ignore

for passive pressure =

30.0 psf/it

250.0 psf/it
110.00 pcf
0.00 pcf
0.400

12.00 in

B

Resﬂamt|

Surcharge Loads I Lateral Load Applied to Stem I

Surcharge Over Heel

0.0 psf

Used To Resist Sliding & Overturning

Surcharge Over Toe

0.0 psf

Used for Sliding & Overturning

Axial Load Applied to Stem

Axial Load Applied to Stem _§

Axial Dead Load
Axial Live Load
Axial Load Eccentricity

100.0 Ibs
0.0 lbs
0.0in

Earth Pressure Seismic Load

Method : Uniform
Multiplier Used

9.080

(Multiplier used on soil density)

Design Summary I

Wall Stability Ratios
Overturning

1.81 OK

Slab Resists All Sliding !

Total Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

Allowable

6,165 Ibs
16.51 in

1,731 psf OK
0 psf OK
2,000 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe
ACI Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel
Allowable
Sliding Calcs
Lateral Sliding Force

Vertical component of active lateral soil pressure IS

2,424 psf

0 psf
54.3 psi OK
34.8 psi OK

75.0 psi

3,609.2 Ibs

NOT considered in the calculation of soil bearing

Adjacent Footing Load

Load Factors
Building Code
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

IBC 2015,ACI

1.200
1.600
1.600
1.000
1.000

Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
...Height to Tog = 0.00 ft Footing Width = 0.00 ft
...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Load Type = Wind (W) Wall_to Ftg CL Dist = _ 0.00 ft
(Service Level) Footing Type _ Line Load
Base Above/Below Soil
Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
(Service Level) Poisson's Ratio = 0.300
Uniform Seismic Force = 118.040
Total Seismic Force =1,534.520
Stem Construction I 2nd Bottom
. . Stem OK  Ratio > 1.0
Design Height Above Ftg ft= 4.00 0.00
Wall Material Above "Ht" = Concrete Concrete
Design Method = LRFD LRFD
Thickness = 8.00 8.00
Rebar Size = # 6 # 6
Rebar Spacing = 12.00 6.00
Rebar Placed at = 6.5in 6.51in
Design Data
fb/FB + fa/Fa = 0.655 1.000
Total Force @ Section
Service Level Ibs =
Strength Level lbs=  2,480.3 4,872.5
Moment....Actual
Service Level ft-#=
Strength Level ft-#=  7,873.3 22,322.9
Moment.....Allowable ft-#= 12,013.3 22,313.3
Shear.....Actual
Service Level psi=
Strength Level psi= 31.8 62.5
Shear.....Allowable psi= 82.2 82.2
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.50 6.50
Masonry Data
f'm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Short Term Factor =
Equiv. Solid Thick. =
Masonry Block Type = Medium Weight
Masonry Design Method = ASD
Concrete Data
f'c psi=  3,000.0 3,000.0
Fy psi= 60,000.0 60,000.0
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This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

Date:

Page: 2
21 DEC 2020

RetainPro (c) 1987-2019, Build 11.20.03.31
License : KW-06059959

Cantilevered

License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Retaining Wall

Code: IBC 2015,ACI 318-14,ACI 530-13

Concrete Stem Rebar Area Details I

2nd Stem Vertical Reinforcing
As (based on applied moment) : 0.2831 in2/ft

(4/3) * As : 0.3774 in2/ft
200bd/fy : 200(12)(6.5)/60000 : 0.26 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft
Required Area : 0.2831 in2/ft
Provided Area : 0.44 in2/ft
Maximum Area : 1.0567 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.536 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

Vertical Reinforcing

As (based on applied moment) : 0.8025 in2/ft
(4/3) * As : 1.07 in2/ft
200bd/fy : 200(12)(6.5)/60000 : 0.26 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft
Required Area : 0.8025 in2/ft
Provided Area : 0.88 in2/ft
Maximum Area : 1.0567 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 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

Footing Data I Footing Design Results '

Toe Width = 4.00 ft Toe Heel
Heel Width = 3.50 Factored Pressure = 2,424 0 psf
Total Footing Width = 7.50 Mu' : Upward = 189,110 840 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 17,280 7,081 ft-#
] _ ) Mu: Design = 14,319 6,241 ft-#

Eey \l/jv'dt?] _ 888 In Actual 1-Way Shear = 54.33 34.84 psi

ey Dept = 00in Allow 1-Way Shear = 75.00 75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing - #5@8.00in
fc = 2,500 psi Fy = 60,000 psi Heel Re_infor(_:ing = #5@ 8.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 2.00 @ Btm~= 3.00 in 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@ 6.17 in, #5@ 9.56 in, #6@ 13.57 in, #7@ 18.51 in, #8@ 24.37 in, #9@ 30.
Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

Min footing T&S reinf Area 1.94
Min footing T&S reinf Area per foot 0.26
If one layer of horizontal bars:

in2
in2 ft

If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
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DTL 6

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

Retainpro (c) 1087-2010, BuNd 11.20.03.31 ,
License : KW-06059959 Cantilevered
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Retaining Wall

Code: IBC 2015,ACI 318-14,ACI 530-13

Summarz of Overturning & Resisting Forces & Moments I

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 2,535.0 4.33 10,985.0 Soil Over HL (ab. water tbl) 3,740.0 6.08 22,751.7
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 6.08 22,751.7
Hydrostatic Force Watre 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 = 100.0 4.33 433.3
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe =
Seismic Earth Load = 10742 6.50 6,982.1 Surcharge Over Toe =
- Stem Weight(s) = 1,200.0 4.33 5,200.0
_ - Earth @ Stem Transitions =
Total = 36092 OTM. =  17,967.1 Footing Weight = 1,125.0 3.75 4,218.8
Key Weight =
Resisting/Overturning Ratio = 1.81 Vert. Component =
Vertical Loads used for Soil Pressure = 6,165.0 Ibs Total = 6,165.0 Ibs RM.= 32.603.8

* 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 I
Horizontal Deflection at Top of Wall due to settlement of sail

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.077 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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This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

Page: 1

Date: 22 DEC 2020

License : KW-06059959

RetainPro (c) 1987-2019, Build 11.20.03.31 . ..
% Restrained Retaining Wall
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I Soil Data I

Retained Height = 7.33ft Allow Soil Bearing =  2,000.0 psf
Wall height above soil = 0.67 ft Equivalent Fluid Pressure Method
Total Wall Height = 8.00 ft At-Rest Heel Pressure = 35.0 psf/ft
Top Support Height - 8.00 ft Pa§5|ve Eressure = 250.0 psf/ft

Soil Density = 110.00 pcf
Slope Behind Wal 0.00 Footing||Soil Frictior = 0.400
Height of Soil over Toe = 48.00 in Soil height to ignore

for passive pressure = 12.00 in

Lateral Restraint

‘ ” | —1»

Thumbnail

Surcharge Loads I Uniform Lateral Load Applied to Stem . Adjacent Footing Load I

Surcharge Over Heel = 0.0 psf - Adjacent Footing Load
>>>Used To Resist Sliding & Overturning Eélfi%riglhlt_(t)gql'op - 0008 ftm Fojoting Width 9
Surcharge OverToe = 0.0 psf ...Height to Bottorr = 0.00ft Eccentricity
Used for Sliding & Overturning Wall to Ftg CL Dist
Axial Load Applied to Stem I Load Type Wind (W) Footing Type

(Strength Level)

Base Above/Below Soil

at Back of Wall

Axial Dead Load = 0.0 lbs )

Axial Live Load = 0.0 Ibs Wind on Exposed Stem = 0.0 psf
Axial Load Eccentricity = 0.0in

Earth Pressure Seismic Load . Kp Soil Density Multiplier = 0.200 g

Poisson's Ratio

Added seismic per unit area

0.0 lbs
0.00 ft
0.00in
= 0.00 ft
Line Load

= 0.0ft
= 0.300

= 0.0 psf

Desigh Summary

Concrete Stem Construction I

Total Bearing Load = 1,931 lbs Thickness = 8.00in Fy = 60,000 psi
...resultant ecc. = 3.88 in Wall Weight = 100.0 psf fc = 3,000 psi
Soil Pressure @ Toe - 1,902 psf OK Stem is FREE to rotate at top of footing
Soil Pressure @ Heel = 29 psf OK
Allowable = 2,000 psf Mmax Between
Soil Pressure Less Than Allowable @ Top Support Top & Base @ Base of Wall
ACI Factored @ Toe = 2,282 psf Stem OK Stem OK Stem OK
ACI Factored @ Heel = 35 psf . . em em em
) . Design Height Above Ftc = 8.00 ft 3.311t 0.00 ft
Footing Shear @ Toe 0.3 psi OK Rebar Size - # 5 # 5 # 5
Footing Shear @ Heel = 4.3 psi OK Rebar Spacing = 16.00 in 16.00 in 16.00 in
Allowable - 75.0 psi Rebar Placed at = Edge Edge Edge
Reaction at Top = 286.2 Ibs Rebar Depth ‘d' = 5.50 in 6.00 in 5.50 in
Reaction at Bottom = 927.1 Ibs Design Data
Sliding Stability Ratio = 4.07 OK fb/FB + fa/Fa = 0.000 0.256 0.000
Sliding Calcs Mu....Actual = 0.0 ft-# 1,548.7 ft-# 0.0ft-#
Lateral Sliding Force = 927.1 lbs o _ ' e '
less 100% Passive Force= - 3,000.0 Ibs Mn * Phi.....Allowable 5,515.2 ft-# 6,038.3 ft-# 5,515.2 ft-#
less 100% Friction Force= -  772.3 Ibs Shear Force @ this height = 459.5 Ibs 1,044.91bs
Added Force Req'd = 0.0 Ibs OK
....for 1.5 Stability = 0.0 lbs OK Shear.....Actual = 6.96 psi 15.83psi
Shear.....Allowable = 82.16 psi 82.16 psi

Vertical component of active lateral soil pressure IS

NOT considered in the calculation of soil bearing

Load Factors
Building Code
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

IBC 2015,AClI

1.200
1.600
1.600
1.000
1.000
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Detail 7

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

RetainPro (c) 1987-2019, Build 11.20.03.31 . ..
License : KW-06059959 Restrained Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Concrete Stem Rebar Area Details

Top Support Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0 in2/ft
(4/13) * As : 0 in2/ft Min Stem T&S Reinf Area 1.536 in2
200bd/fy : 200(12)(5.5)/60000 : 0.22 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 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 : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.8941 in2/ft #6@ 27.50 in #6@ 55.00 in
Mmax Between Ends Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0606 in2/ft
(4/3) * As : 0.0808 in2/ft Min Stem T&S Reinf Area 0.901 in2
200bd/fy : 200(12)(6)/60000 : 0.24 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #A@ 12.50 in #4@ 25.00 in
Provided Area : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.9754 in2/ft #6@ 27.50 in #6@ 55.00 in
Base Support Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0 in2/ft
(4/13) * As : 0 in2/ft Min Stem T&S Reinf Area 0.635 in2
200bd/fy : 200(12)(5.5)/60000 : 0.22 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 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 : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.8941 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Strengths & Dimensions I Footing Design Results !
Toe Width = 0.67 ft Toe Heel
Heel Width = 1.33 Factored Pressure = 2,282 35 psf
Total Footing WidtF = 2.00 Mu' : Upward = 452 63 ft-#
Footing Thickness = 12.00in Mu' : Downward = 157 255 ft-#
Key Width = 0.00in Mu: Design = 294 192 ft-#
Key Depth = 0.00 in Actual 1-Way Shear = 0.29 4.32 psi
Key Distance from Toe = 0.00 ft Allow 1-Way Shear = 75.00 75.00 psi
f'c = 2,500 psi Fy = 60,000 psi Other Acceptable Sizes & Spacings:
,\F/IQO“RQ goncrete Density = (3)150%23 pct Toe: #4 @ 8.00in -or-  phiMn = phi'5'lambda’sqrt(fc)'Sm
In. AS % = : . Heel:# 4 @ 8.00 in -or-  phiMn = phi'5'lambda’sqrt(fc)'Sm
Cover @ Top = 2.00in @ Btm.= 3.00 in Key: No k@;y defined -or- Zo key d'?afined an)
Min footing T&S reinf Area 0.52 in2
Min footing T&S reinf Area per foot 0.26 in2 fft
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in

#6@ 20.37 in #6@ 40.74 in



Project Name/Number : fnd walls
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Detail 7

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -
RetainPro (c) 1987-2019, Build 11.20.03.31

License : KW-06059959 Restrained Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC
Summary of Forces on Footing : Slab is NOT resisting sliding, stem is PINNED at footing I
Forces acting on footing for overturning, sliding, & soil pressure
Lateral Distance Moment o Vertical Lateral Distance Moment
Overturning Moments... Ibs ft ft-# Resisting Moments... Ibs Ibs ft ft-#
Stem Shear @ Top of Footing = -653.1 1.00 -653.1 Surcharge Over Heel =
Heel Active Pressure = -274.1 0.49 -134.1 Adjacent Footing Load =
Sliding Force = 927.1 Axial Dead Load on Stem =
Overturning Moment = -787.2 Soil Over Toe = 293.3 0.33 97.8
. . - . Stem Weight = 800.0
Footing Overturning Stability Ratio 2.66 Surcharge Over Toe _ 1.00 800.0
Net Moment Used For Soil Pressure Calculations 624.4 ft-# Soil Qver ngl = 537.5 167 895.9
Footing Weight = 300.0 1.00 300.0
Net Mom. at Stem/Ftg Interface = 624.4 ft-# ) - -
Al M Stem/Fta Interface = 3.447.0 ftott Total Vertical Force = 1,930.9Ibs
ow. Mom. @ Stem/Ftg Interface = antBdly Resisting Moment = 2,003.7
Allow. Mom. Exceeds Applied Mom.? Yes
Therefore Uniform Soil Pressure = 965.4 psf

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.
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Detail 7

This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

RetainPro (c) 1987-2019, Build 11.20.03.31 . ..
License : KW-06059959 Restrained Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Criteria I Soil Data I S —
Retained Height = 5.00 ft Allow Soil Bearing =  2,000.0 psf
Wall height above soil = 3.00ft Equivalent Fluid Pressure Method
Total Wall Height = 8.00 ft At-Rest Heel Pressure = 35.0 psf/ft
Top Support Height - 7.00 ft Pa§5|ve Eressure = 250.0 psf/ft
Soil Density = 110.00 pcf
Slope Behind Wal - 0.00 Footing||Soil Frictior = 0.400
Height of Soil over Toe = 12.00in Soil height to ignore
for passive pressure = 12.00 in
ll—l‘ ‘fzu
Thumbnail

Surcharge Loads I Uniform Lateral Load Applied to Stem . Adjacent Footing Load I
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs

>>>Used To Resist Sliding & Overturning ..Height to Tof - 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf _Heightto Bottor =  0.00 ft Eccentricity = 0.00 in

Used for Sliding & Overturning Wall to Ftg CL Dist - 0.00 ft

Axial Load Applied to Stem I Load Type = Wind (W) Footing Type Line Load
(Strength Level)

Base Above/Below Soil

Axial Dead Load = 0.0 Ibs = 0.0ft
Axial Live Load = 0.0 Ibs Wind on Exposed Stem = 0.0 psf ""‘t Ba‘?k of V.Va”
Axial Load Eccentricity = 0.0in Poisson’s Ratio = 0.300

Earth Pressure Seismic Load . Kp Soil Density Multiplier = 0.200 g Added seismic per unit area = 0.0 psf
Desigh Summary ' Concrete Stem Construction I

Total Bearing Load = 1,540 lbs Thickness = 8.00in Fy = 60,000 psi
...resultant ecc. = 1.80 in Wall Weight = 100.0 psf fo = 3,000 psi
Soil Pressure @ Toe - 1,117 psf OK Stem is FREE to rotate at top of footing
Soil Pressure @ Heel = 423 psf OK
Allowable = 2,000 psf Mmax Between
Soil Pressure Less Than Allowable @ Top Support Top & Base @ Base of Wall
ACI Factored @ Toe = 1,340 psf Stem OK Stem OK Stem OK
ACI Factored @ Heel = 508 psf . . em em em
) . Design Height Above Ftc = 7.00 ft 2.59 ft 0.00 ft
Footing Shear @ Toe = 0.1 psi OK Rebar Size - # 5 # 5 # 5
Footing Shear @ Heel = 1.1 psi OK Rebar Spacing = 16.00 in 16.00 in 16.00 in
Allowable - 75.0 psi Rebar Placed at = Edge Edge Edge
Reaction at Top = 103.2 Ibs Rebar Depth ‘d' = 5.50 in 6.00 in 5.50 in
Reaction at Bottom = 525.8 Ibs Design Data
Sliding Stability Ratio = 1.88 OK fb/FB + fa/Fa = 0.000 0.100 0.000
Sliding Calcs Mu....Actual = 0.0 ft-# 604.4 ft-# 0.0ft-#
Lateral Sliding Force = 525.8 Ibs o _ ' ' '
less 100% Passive Force= - 375.0 Ibs Mn * Phi.....Allowable = 55152 ft# 6,038.3 ft-# 5,515.2 ft-#
less 100% Friction Force= -  616.0 Ibs Shear Force @ this height = 166.7 lbs 533.3lbs
Added Force Req'd = 0.0 Ibs OK
....for 1.5 Stability = 0.0 lbs OK Shear.....Actual = 2.53 psi 8.08 psi
Shear.....Allowable = 82.16 psi 82.16 psi

Vertical component of active lateral soil pressure IS
NOT considered in the calculation of soil bearing

Load Factors

Building Code IBC 2015,ACI
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000

Seismic, E 1.000
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This Wall in File: P:\Client Files\244 - McCullough Architects\2020\20019 - Barcelo Homes - Lot 1 -

RetainPro (c) 1987-2019, Build 11.20.03.31 . ..
License : KW-06059959 Restrained Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Concrete Stem Rebar Area Details

Top Support Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0 in2/ft
(4/13) * As : 0 in2/ft Min Stem T&S Reinf Area 1.344 in2
200bd/fy : 200(12)(5.5)/60000 : 0.22 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 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 : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.8941 in2/ft #6@ 27.50 in #6@ 55.00 in
Mmax Between Ends Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0236 in2/ft
(4/3) * As : 0.0315 in2/ft Min Stem T&S Reinf Area 0.847 in2
200bd/fy : 200(12)(6)/60000 : 0.24 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #A@ 12.50 in #4@ 25.00 in
Provided Area : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.9754 in2/ft #6@ 27.50 in #6@ 55.00 in
Base Support Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0 in2/ft
(4/13) * As : 0 in2/ft Min Stem T&S Reinf Area 0.497 in2
200bd/fy : 200(12)(5.5)/60000 : 0.22 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 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 : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.8941 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Strengths & Dimensions I Footing Design Results !
Toe Width = 0.67 ft Toe Heel
Heel Width = 1.33 Factored Pressure = 1,340 508 psf
Total Footing WidtF = 2.00 Mu' : Upward = 277 133 ft-#
Footing Thickness = 12.00in Mu' : Downward = 69 187 ft-#
Key Width = 0.00in Mu: Design = 208 53 ft-#
Key Depth = 0.00 in Actual 1-Way Shear = 0.13 1.13 psi
Key Distance from Toe = 0.00 ft Allow 1-Way Shear = 75.00 75.00 psi
f'c = 2,500 psi Fy = 60,000 psi Other Acceptable Sizes & Spacings:
,\F/IQO“RQ goncrete Density = (3)150%23 pct Toe: #4 @ 8.00in -or-  phiMn = phi'5'lambda’sqrt(fc)'Sm
In. AS % = : . Heel:# 4 @ 8.00 in -or-  phiMn = phi'5'lambda’sqrt(fc)'Sm
Cover @ Top = 2.00in @ Btm.= 3.00 in Key: No k@;y defined -or- Zo key d'?afined an)
Min footing T&S reinf Area 0.52 in2
Min footing T&S reinf Area per foot 0.26 in2 fft
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in

#6@ 20.37 in #6@ 40.74 in
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License : KW-06059959 Restrained Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC
Summary of Forces on Footing : Slab is NOT resisting sliding, stem is PINNED at footing I
Forces acting on footing for overturning, sliding, & soil pressure
Lateral Distance Moment o Vertical Lateral Distance Moment
Overturning Moments... Ibs ft ft-# Resisting Moments... Ibs Ibs ft ft-#
Stem Shear @ Top of Footing = -333.3 1.00 -333.3 Surcharge Over Heel =
Heel Active Pressure = -192.5 0.48 -93.3 Adjacent Footing Load =
Sliding Force = 525.8 Axial Dead Load on Stem =
Overturning Moment = -426.7 Soil Over Toe = 733 0.33 24.4
. . - . Stem Weight = 800.0
Footing Overturning Stability Ratio 4.07 Surcharge Over Toe _ 1.00 800.0
Net Moment Used For Soil Pressure Calculations 231.1 ft-# Soil Qver ngl = 366.7 167 611.1
Footing Weight = 300.0 1.00 300.0
Net Mom. at Stem/Ftg Interface = 231.1 ft-# ) -
Al M Stem/Fta Interface = 3.447.0 ftott Total Vertical Force = 1,540.01bs
ow. Mom. @ Stem/Ftg Interface = antBdly Resisting Moment = 1,735.6
Allow. Mom. Exceeds Applied Mom.? Yes
Therefore Uniform Soil Pressure = 770.0 psf

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.
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Cantilevered Retaining Wall
License To : MULHERN & KULP STRUCTURAL ENGINEERING INC

Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I Soil Data I

Retained Height

Wall height above soil
Slope Behind Wall
Height of Soil over Toe
Water height over heel

5.00 ft
0.67 ft
0.00
0.00in
0.0 ft

Allow Soil Bearing =

2,000.0 psf

Equivalent Fluid Pressure Method

Active Heel Pressure =

Passive Pressure
Soil Density, Heel
Soil Density, Toe
Footing||Soil Friction =

Soil height to ignore
for passive pressure =

35.0 psf/it

250.0 psf/it
110.00 pcf
0.00 pcf
0.400

12.00 in

|

e o, e

Restrain

.

Surcharge Loads I Lateral Load Applied to Stem I

Adjacent Footing Load

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Tof = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Used for Sliding & Overturnin i =
: [¢] : [¢] Load Type = Wind (W) Wall_to Ftg CL Dist = _ 0.00 ft
Axial Load Applied to Stem i (Service Level) Footing Type _ Line Load
. 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) i ' i =
Axial Load Eccentricity = 0.0in Poisson's Ratio - 0.300
Earth Pressure Seismic Load
Method : Uniform Uniform Seismic Force =  34.500
Multiplier Used = 5750 Total Seismic Force = 207.000

(Multiplier used on soil density)

Design Summary I Stem Construction I 2nd Bottom
. . Stem OK Stem OK
Design Height Above Ftg ft= 2.50 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete  Concrete
Overturning = 171 OK Design Method = LRFD  LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 5
Total Bearing Load = 1,475 Ibs Rebar Spacing = 16.00 16.00
...resultant ecc. = 8.21in Rebar Placed at — Edge Edge
. _ Design Data
Soil Pressure @ Toe = 1,205 psf OK fb/FB + fa/Fa - 0.040 0.256
Soil Pressure @ Heel = 0 psf OK .
Total Force @ Section
Allowable 2,000 psf Service Level lbs =
Soil Pressure Less Than Allowable ervice Leve S=
ACI Factored @ Toe = 1,688 psf Strength Level Ibs = 261.3 8725
ACI Factored @ Heel = 0 psf Moment....Actual
Footing Shear @ Toe = 9.6 psi OK SerwcehLeveI | fftt#:
Footing Shear @ Heel = 5.9 psi OK Strength Leve -# = 2536  1,597.9
Allowable = 75.0 psi Moment.....Allowable ft-#=  6,234.5 6,234.5
Sliding Calcs Shear......ActuaI .
Lateral Sliding Force = 774.9 Ibs Service Level psi=
Strength Level psi= 35 11.8
Shear.....Allowable psi= 82.2 82.2
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.19 6.19
Masonry Data
f'm psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
Load Factors Short Term Factor =
Building Code IBC 2015,AClI Equiv. Solid Thick. -
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.000 f'c psi=  3,000.0 3,000.0
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0
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Code: IBC 2015,ACI 318-14,ACI 530-13

Concrete Stem Rebar Area Details I

2nd Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0096 in2/ft
(4/13) * As : 0.0128 in2/ft Min Stem T&S Reinf Area 0.609 in2
200bd/fy : 200(12)(6.1875)/60000 : 0.2475 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 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 : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 1.0059 in2/ft #6@ 27.50 in #6@ 55.00 in

Bottom Stem

Vertical Reinforcing

Horizontal Reinforcing

As (based on applied moment) : 0.0605 in2/ft
(4/3) * As : 0.0807 in2/ft Min Stem T&S Reinf Area 0.480 in2
200bd/fy : 200(12)(6.1875)/60000 : 0.2475 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #A@ 12.50 in #4@ 25.00 in
Provided Area : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 1.0059 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data I Footing Design Results '
Toe Width = 1.50 ft Toe Heel
Heel Width = 1.50 Factored Pressure = 1,688 0 psf
Total Footing Width = 3.00 Mu' : Upward = 18,128 3 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 2,430 292 ft-#
] ) Mu: Design = 1,308 2809 ft-#
Key Width f 0.00 In Actual 1-Way Shear = 9.58 5.90 psi
Key Depth = 0.00 in Allow 1-Way Shear = 7500  75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #4@9.25in
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #4@9.25in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 2.00 @ Btm= 3.00 in 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@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46
Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Key: No key defined

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:
#4@ 9.26 in
#5@ 14.35in
#6@ 20.37 in

0.78 in2
0.26 in2 ft
If two layers of horizontal bars:
#4@ 18.52 in
#5@ 28.70 in
#6@ 40.74 in
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Summarz of Overturning & Resisting Forces & Moments I

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 630.0 2.00 1,260.0 Soil Over HL (ab. water tbl) 458.3 2.58 1,184.0
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 2.58 1,184.0
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =

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

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Above Soil

Seismic Earth Load = 144.9 3.00 434.7 Surcharge Over Toe =
— Stem Weight(s) = 567.0 1.83 1,039.5
_ Earth @ Stem Transitions =
Total = 7749 OTM. = 1,694.7 Footing Weight = 450.0 1.50 675.0
Key Weight =
Resisting/Overturning Ratio = 1.71 Vert. Component =
Vertical Loads used for Soil Pressure = 1,475.3 Ibs Total = 14753 Ibs R.M.= 2.898.5
* 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 I
Horizontal Deflection at Top of Wall due to settlement of sail

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.063 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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PARAMETERS:

SINGLE FAMILY HOME

DESIGN WIND SPEED: 110 MPH
WIND EXPOSURE CATEGORY: O
SEISMIC DESIGN CATEGORY: D

CODE & DESIGN STANDARD: 2015 |BC CH. 1609, ASCE 7-10 CH. 26-30
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RESIDENTIAL STRUCTURAL ENGINEERING




‘{ MULHERN+KULP

RESIDENTIAL UL G

PrRaoJveECcT NAME: BARCELO HOMES - LoOT
M&K PROJECT #: 244-20019
ENGINEER: Ruz
DATE: 07-Dec-20

WIND DESIGN SUMMARY PER ASCE 7-10

PARAMETERS: ROOF GEOMETRY: BUILDING GEOMETRY:
WIND SPEED 110 TRANS. ROOF PITCH 4 12 LENGTH 72 FT
EXPOSURE CATEGORY [=] LONG. RoOOF PITCH 4 12 WIDTH 71 FT
RISK CATEGORY 1] MEAN ROOF HEIGHT, H 37.00 |FT NUMBER OF STORIES 3

WIND DIRECTIONALITY FACTOR, K, 0.85
TOPOGRAPHIC FACTOR, K, 1.00
GusT FACTOR, G 0.85
DESIGN TYPE ASD

TRANSVERSE DIRECTION (PERPENDICULAR TO MAIN RIDGE LINE)

‘RIBLITARY DESIGN AREAS TRIBUTARY DESIGN LOADS!

(0.6W)
FLOOR-TO-
DIAPHRAG SECTION SECTION
FLOOR
M LEVEL HEIGHT A o B A o B
3 e r Roof Surface 0 156 0 sq ft Story Shear 0.00 9.02 0.00 |[kips
Wall surface 0 440 0 sq ft Total Shear 0.00 9.02 0.00 |kips
9.02 kips
= 1B r Roof Surface 0 0 0 sq ft  — Story Shear 0.00 12.58 0.00 kfps
Wall surface 0 740 0 sq ft Total Shear 0.00 21.61 0.00 |kips
21.61 kips
; RoofSurface | 0 | o0 | o |sqft FaH I i Story Shear | 0.00 | 10.26 | 0.00 |kips
wallsuface | 0 | 641 | 0 |sqft . Total Shear 0.00 | 3187 [ 0.0 Jkips
""" 31.87 kips
FND RoofSuface | 0 | o | o |sqft . Story Shear 000 | 000 | 0.00 ]kips
walisuface | 0 | o [ o Jsqft - Total Shear 0.00 | 3187 | 0.0 Jkips
r : # 31.87 kips
LONGITUDINAL DIRECTION (PARALLEL TO MAIN RIDGE LINE)
"RIBLITARY DESIGN AREAS TRIBUTARY DESIGN LOADS:
I (a.ew)
FLOOR-TO-
DIAPHRAG SeECcTION SECTION
FLOOR
M LEVEL HEIGHT A o B A o B

3 1o e Roof Surface 0 154 0 sq ft Story Shear 0.00 9.25 0.00 |kips
Wall surface 0 455 0 sq ft ~ Total Shear 0.00 9.25 0.00 |[kips
e 9.25 kips
= 12.5 r Roof Surface 0 0 0 sq ft m | { } Sho] Story Shear 0.00 13.23 0.00 k!ps
Wall surface 0 780 0 sq ft Total Shear 0.00 22.49 0.00 |[kips
ﬂ{ ,‘}» — 22.49 kips
; 2 ., Roof Surface 0 0 0 |sqft o StoryShear | 0.00 | 7.67 | 0.00 |kips
Wall surface 0 480 0 sq ft | | { | } Total Shear 0.00 30.15 0.00 |kips
30.15 kips
FND Roof Surface 0 0 0 sq ft A { f } FE! Story Shear 0.00 0.00 0.00 kfps
Wall surface 0 0 0 sq ft » WIDTH , Total Shear 0.00 30.15 0.00 |kips
30.15 kips

Page 1of 1



GENERAL NOTES:

N

10.

11.

12.

13.

14.
15.

16.

17.

DIMENSION LINES ARE TO FACE OF STUD U.N.O.

WINDOW SIZES & ROUGH OPENINGS TO BE VERIFIED BY CONTRACTOR.

IF NOMINAL DOOR AND WINDOW HEIGHTS ARE SIMILAR, COORDINATE WITH DOOR
AND WINDOW SPEC'S TO LOCATE FINAL ELEVATION OF THE HEAD HEIGHTS SO THAT
ALL DOOR AND WINDOW TRIM ALIGN.

WINDOW AND DOOR SIZES ARE DIMENSIONED IN FEET AND INCHES (E.G. 2828=
2'-8"W X 2'-8"H)

EXTERIOR WALLS TO BE 2X6 STUDS PER STRUCTURAL, INTERIOR WALLS TO BE 2X4
STUDS PER STRUCTURAL.

FIREBLOCK ALL PLUMBING PENETRATIONS AND STAIR RUNS PER IRC SEC. R302.11.
ALL WOOD IN CONTACT WITH CONCRETE TO BE PRESSURE TREATED PER IRC SEC.
R317.1.

PROVIDE UNDER-STAIR PROTECTION (1/2" GWB) PER IRC SEC R302.7.

PROVIDE (1) LAYER OF 1/2" GWB AT THE GARAGE SIDE OF ALL WALLS SEPARATING
THE GARAGE FROM THE RESIDENCE, ALL WALLS SUPPORTING A FLOOR CEILING
ASSEMBLY BETWEEN THE GARAGE AND RESIDENCE, AND BETWEEN THE GARAGE
AND ITS ATTIC. PROVIDE (1) LAYER 5/8" TYPE X GWB TO GARAGE CEILING IF BELOW
HABITABLE ROOMS.

HOUSE/GARAGE DOOR SHALL BE 1-%" THICK WOOD SOLID CORE, OR 1-%" THICK
SOLID OR HONEYCOMB CORE STEEL DOOR, OR 20-MINUTE RATED FIRE DOOR.
PROVIDE SELF-CLOSING DEVICE.

DUCTS IN THE GARAGE AND DUCTS PENETRATING THE WALLS AND CEILINGS
SEPARATING THE DWELLING FROM THE GARAGE SHALL BE MIN. 26 GAUGE
GALVANIZED STEEL.

PER IRC SEC R311.7.5. MAX. RISER HEIGHT SHALL BE 7-3/4". MIN. TREAD DEPTH
SHALL BE 10". STAIR NOSINGS: 3/4" MIN., 1-1/4" MAX. RADIUS @ LEADING EDGE OF
TREAD: 9/16" MAX.

PROVIDE HANDRAILS PER IRC SEC. R311.7.8. TOP OF HANDRAIL SHALL BE NOT LESS
THAN 34" OR MORE THAN 38" ABOVE THE TREAD NOSINGS. HANDRAILS SHALL BE
CONTINUOUS THE FULL LENGTH OF THE FLIGHT PER R311.7.8.2. THE HANDRAIL
GRIP-SIZE SHALL BE PROVIDED PER R311.7.8.3.

PROVIDE GUARDS (MIN. 36" HEIGHT) IN LOCATIONS PER IRC SEC. R312.

FACTORY BUILT FIREPLACES & CHIMNEYS SHALL BE LISTED & LABELED AND SHALL
BE INSTALLED & TERMINATED IN ACCORDANCE TO THE CONDITIONS OF THE
LISTINGS. FACTORY BUILT FIREPLACES SHALL MEET EMISSION STANDARDS PER
CH. 51-51 WAC R1004.1.1.

PROVIDE EXTERIOR AIR SUPPLY TO ANY FACTORY-BUILT FIREPLACE PER IRC SEC
R1006.

WATER HEATERS SHALL COMPLY WITH THE REQUIREMENTS OF THE IRC CH. 20 AND
28

17.1.INSTALL PER MANUFACTURERS SPECIFICATIONS, PROVIDING ALL SPECIFIED

CLEARANCES & VENTILATION.

17.2. WATER HEATERS SHALL BE ANCHORED OR STRAPPED IN THE UPPER

18.

EE==] INDICATES SHEA

ONE-THIRD AND IN THE LOWER ONE-THIRD OF THE APPLIANCE.
ALL SHOWER AND TUB FIXTURES TO HAVE THERMOSTATIC CONTROL W/ 120° F.
MAX. SETTING FOR THERMAL PROTECTION PER UPC 408.3 & 409.4.

PLAN KEY:

llov INDICATES 110V SMOKE DET. PER I.R.C.
314.3 INTERCONNECTED W/ EMERGENCY
SD. BATTERY BACKUP

co

MAY BE COMBINED

INDICATES CARBON MONOXIDE
ALARM ALARM PER I.LR.C. R315.1

FAN
INDICATES EXHAUST VENTILATION FAN.

SEE "LOCAL EXHAUST" ON COVER

V-TO. SHEET FOR ADDITIONAL INFORMATION.

» =
SEE "TYPICAL EXTERIOR J/1\

SW R
— (WALL SHEATHING SPECIFICATIONS" ON
SHEET S-0.0.
HD_ INDICATES HOLD DOWN PER

\ 4 STRUCTURAL NOTES, S-0.0

S.G. SAFETY GLASS REQUIRED PER IRC R308

FRONT

7.6K:
—>

7.6K
SEISMIC

9.0K
WIND ﬁ/‘\

9.3K

PLAN AREA CALCULATIONS

UPPER LEVEL.: |A08 SFE
MAIN LEVEL: 1,687 SF
BASEMENT: |, 170 SF
TOTAL: 5565 SF
4 CAR GARAGE: 880 sk
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60'-0"
116 1/2" 11'-5 1/2" 20'-0" 170"
1.5k W 1.3k S
N e HATCH INDICATES #202 S e
\\X/ STO% VENEER— < N
b/KYLI\GHI = < < bKYLI\GHI -
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2.7k W (30%) — | | NemE :
0 . L
2.3k S (30 /O) I SINK ! SINK .
#202 & #205 have 167 pif (144 pif) and 1.2k W 1.0k S SPA e BALCONY g
respgcti(vely.pit)is our professional opinion #205 16/9X6/0 17/0X8/6 z
this is within an acceptable tolerance to be 4 ‘ N \ J
considered proportional ik e 1 I
S we| [zt . i —
v 320" LF ]
. ) SHOULD | ALIGN
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—
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BM DL RXN=1085#x0.6=651# h y UP H Q' - | "
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4.5k W (50%) T ()R LND 215
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\ — | e WC .0
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\ L s
#203 & #204 have 188 plf (158 plf)and /] N oN SINK SINK 2/8X5/0 | Tel R E A R
173 plf (147 plf) #204]N | 1 feor BA2 7S #203 i
respectively. it is our professional opinion \\' / N 12/5X5/0 éf
this is within an acceptable tolerance to be l/ / b I | Lo
considered proportional | —
N 8 =i
UPPER FLOOR = =
22810 3/4" - W_IC
BR4 i : . | 6/1x5/0
13/8X12/0 -
BUILT-IN CLOSET | <
3.1k W 2.6k S CheINET = 3.8k W 3.0k S &
N
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2 #206 _ BR2 @
[\ 12/5X12/0
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i | — 12/7X13/5
BA4 |
8/4X5/0 3/QX3/0
1.8k W (20%) SINK sower [| | WIC @ |
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1.8k W 1.5k S #201
#207 & #208 have 345 plf (345 *336/
630=184 plf) (273 plf (273*239/451=145
ﬁ‘\ /4\ plf)) and 185 plf (154 plf) respectively. It
is our professional opinion this is within an UPPER FLOOR PLAN
402 1/2" acceptable tolerance to be considered
proportional LOT 1
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2.6k S (34%)
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GENERAL NOTES:

N

10.

11.

12.

13.

14.
15.

16.

17.

DIMENSION LINES ARE TO FACE OF STUD U.N.O.

WINDOW SIZES & ROUGH OPENINGS TO BE VERIFIED BY CONTRACTOR.

IF NOMINAL DOOR AND WINDOW HEIGHTS ARE SIMILAR, COORDINATE WITH DOOR
AND WINDOW SPEC'S TO LOCATE FINAL ELEVATION OF THE HEAD HEIGHTS SO THAT
ALL DOOR AND WINDOW TRIM ALIGN.

WINDOW AND DOOR SIZES ARE DIMENSIONED IN FEET AND INCHES (E.G. 2828=
2'-8"W X 2'-8"H)

EXTERIOR WALLS TO BE 2X6 STUDS PER STRUCTURAL, INTERIOR WALLS TO BE 2X4
STUDS PER STRUCTURAL.

FIREBLOCK ALL PLUMBING PENETRATIONS AND STAIR RUNS PER IRC SEC. R302.11.
ALL WOOD IN CONTACT WITH CONCRETE TO BE PRESSURE TREATED PER IRC SEC.
R317.1.

PROVIDE UNDER-STAIR PROTECTION (1/2" GWB) PER IRC SEC R302.7.

PROVIDE (1) LAYER OF 1/2" GWB AT THE GARAGE SIDE OF ALL WALLS SEPARATING
THE GARAGE FROM THE RESIDENCE, ALL WALLS SUPPORTING A FLOOR CEILING
ASSEMBLY BETWEEN THE GARAGE AND RESIDENCE, AND BETWEEN THE GARAGE
AND ITS ATTIC. PROVIDE (1) LAYER 5/8" TYPE X GWB TO GARAGE CEILING IF BELOW
HABITABLE ROOMS.

HOUSE/GARAGE DOOR SHALL BE 1-3%" THICK WOOD SOLID CORE, OR 1-%" THICK
SOLID OR HONEYCOMB CORE STEEL DOOR, OR 20-MINUTE RATED FIRE DOOR.
PROVIDE SELF-CLOSING DEVICE.

DUCTS IN THE GARAGE AND DUCTS PENETRATING THE WALLS AND CEILINGS
SEPARATING THE DWELLING FROM THE GARAGE SHALL BE MIN. 26 GAUGE
GALVANIZED STEEL.

7!_0"

20-0"

1 7l_0|l

2

5!_6"

9!_0||

5!_6"

5!_3"

2

=

9!_6"

PER IRC SEC R311.7.5. MAX. RISER HEIGHT SHALL BE 7-3/4". N
SHALL BE 10". STAIR NOSINGS: 3/4" MIN., 1-1/4" MAX. RADIUS
TREAD: 9/16" MAX.

PROVIDE HANDRAILS PER IRC SEC. R311.7.8. TOP OF HANDRA
THAN 34" OR MORE THAN 38" ABOVE THE TREAD NOSINGS. Harorm S OTTTC DT

6.8k W (31%)
4.6k S (31%)

(3
%t{'
7

9-111/2"

N

‘\/
7N\

|
N.G. STUB
COUNTER
400N, @ +36"

3

Ak W 2.1k S

HATCH INDICATES

STONE VENEER— ﬁ 20/0X9/6
‘ '//'
gf_(YLIGHT N\ -

GRILLE

€

SIDE DE#103

x//]

L 20 |

FP/TV

‘\/
RN

§F_\ EIGHTT \

9“6"

9-111/2"

CONTINUOUS THE FULL LENGTH OF THE FLIGHT PER R31 f=r=8=2=

GRIP-SIZE SHALL BE PROVIDED PER R311.7.8.3.

>

PROVIDE GUARDS (MIN. 36" HEIGHT) IN LOCATIONS PER IRC SEC. R312.

FACTORY BUILT FIREPLACES & CHIMNEYS SHALL BE LISTED & LABELED AND sHA[#103 & #103 have 344 plf (233 plf) and
352 plf (238 plf) respectively. it is our pro-
fessional opinion this is within an accept-
PROVIDE EXTERIOR AIR SUPPLY TO ANY FACTORY-BUILT FIREPLACE PER IRC sE{able tolerance to be considered propor-
tional

BE INSTALLED & TERMINATED IN ACCORDANCE TO THE CONDITIONS OF THE
LISTINGS. FACTORY BUILT FIREPLACES SHALL MEET EMISSION STANDARDS PER
CH. 51-51 WAC R1004.1.1.

R1006.
WATER HEATERS SHALL COMPLY WITH THE REQUIREMENTS OF THE IRC CH. 20

28

17.1.INSTALL PER MANUFACTURERS SPECIFICATIONS, PROVIDING ALL SPECIFIED

CLEARANCES & VENTILATION.

17.2. WATER HEATERS SHALL BE ANCHORED OR STRAPPED IN THE UPPER

18.

ONE-THIRD AND IN THE LOWER ONE-THIRD OF THE APPLIANCE.
ALL SHOWER AND TUB FIXTURES TO HAVE THERMOSTATIC CONTROL W/ 120° F.
MAX. SETTING FOR THERMAL PROTECTION PER UPC 408.3 & 409.4.

PLAN KEY:

llov  INDICATES 110V SMOKE DET. PER I.R.C.
314.3 INTERCONNECTED W/ EMERGENCY

SD. BATTERY BACKUP

co

MAY BE COMBINED

INDICATES CARBON MONOXIDE
ALARM ALARM PER I.LR.C. R315.1

e INDICATES EXHAUST VENTILATION FAN.

SEE "LOCAL EXHAUST" ON COVER
YT0O. SHEET FOR ADDITIONAL INFORMATION.

INDICATES SHEAR WALL PER

SW STRUCTURAL. SEE "TYPICAL EXTERIOR
WALL SHEATHING SPECIFICATIONS" ON
SHEET S-0.0.

HD_ INDICATES HOLD DOWN PER
v STRUCTURAL NOTES, S-0.0
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=
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Uplift to below resisted by DL of
BM B21 HD not required.
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5-51/2"

2X4 WALL FOR 6" IN FRONT OF
WINDOW. FUR TO FULL WIDTH
AFTER WINDOW
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e 2
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g

S.G. SAFETY GLASS REQUIRED PER IRC R308

proportional

#105 & #106 have 621 plf (621 *336/
630=331 plf) (427 plf(427*239/451=226
plf))and 333 plf (224 plf) respectively. Itis
our professional opinion this is within an
acceptable tolerance to be considered

10.1k W (47%)
6.9k S (47%)
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14%T/]\

14.7K
SEISMIC

21.6K
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22 5K

PLAN AREA CALCULATIONS
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LOCKERS
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#101 & #102 have 168 plf (116 plf) and
175 plf (117 plf) respectively. itis our pro-
fessional opinion this is within an accept-
able tolerance to be considered propor-
tional
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GENERAL NOTES:

N

10.

11.

12.

13.

14.
15.

16.

17.

DIMENSION LINES ARE TO FACE OF STUD U.N.O.
WINDOW SIZES & ROUGH OPENINGS TO BE VERIFIED BY CONTRACTOR.

IF NOMINAL DOOR AND WINDOW HEIGHTS ARE SIMILAR, COORDINATE WITH DOOR
AND WINDOW SPEC'S TO LOCATE FINAL ELEVATION OF THE HEAD HEIGHTS SO THAT
ALL DOOR AND WINDOW TRIM ALIGN.
WINDOW AND DOOR SIZES ARE DIMENSIONED IN FEET AND INCHES (E.G. 2828=
2'-8"W X 2'-8"H)
EXTERIOR WALLS TO BE 2X6 STUDS PER STRUCTURAL, INTERIOR WALLS TO BE 2X4
STUDS PER STRUCTURAL.
FIREBLOCK ALL PLUMBING PENETRATIONS AND STAIR RUNS PER IRC SEC. R302.11.
ALL WOOD IN CONTACT WITH CONCRETE TO BE PRESSURE TREATED PER IRC SEC.

R317.1.

PROVIDE UNDER-STAIR PROTECTION (1/2" GWB) PER IRC SEC R302.7.

PROVIDE (1) LAYER OF 1/2" GWB AT THE GARAGE SIDE OF ALL WALLS SEPARATING
THE GARAGE FROM THE RESIDENCE, ALL WALLS SUPPORTING A FLOOR CEILING
ASSEMBLY BETWEEN THE GARAGE AND RESIDENCE, AND BETWEEN THE GARAGE
AND ITS ATTIC. PROVIDE (1) LAYER 5/8" TYPE X GWB TO GARAGE CEILING IF BELOW
HABITABLE ROOMS.
HOUSE/GARAGE DOOR SHALL BE 1-%" THICK WOOD SOLID CORE, OR 1-%" THICK
SOLID OR HONEYCOMB CORE STEEL DOOR, OR 20-MINUTE RATED FIRE DOOR.
PROVIDE SELF-CLOSING DEVICE.
DUCTS IN THE GARAGE AND DUCTS PENETRATING THE WALLS AND CEILINGS
SEPARATING THE DWELLING FROM THE GARAGE SHALL BE MIN. 26 GAUGE
GALVANIZED STEEL.

PER IRC SEC R311.7.5. MAX. RISER HEIGHT SHALL BE 7-3/4". N
SHALL BE 10". STAIR NOSINGS: 3/4" MIN., 1-1/4" MAX. RADIUS

TREAD: 9/16" MAX.

PROVIDE HANDRAILS PER IRC SEC. R311.7.8. TOP OF HANDRA
THAN 34" OR MORE THAN 38" ABOVE THE TREAD NOSINGS.
CONTINUOUS THE FULL LENGTH OF THE FLIGHT PER R31

GRIP-SIZE SHALL BE PROVIDED PER R311.7.8.3.
PROVIDE GUARDS (MIN. 36" HEIGHT) IN LOCATIONS PER IRC SEC. R312.

FACTORY BUILT FIREPLACES & CHIMNEYS SHALL BE LISTED & LABELED AND SHALL
BE INSTALLED & TERMINATED IN ACCORDANCE TO THE CONDITIONS OF THE
LISTINGS. FACTORY BUILT FIREPLACES SHALL MEET EMISSION STANDARDS PER
CH. 51-51 WAC R1004.1.1.
PROVIDE EXTERIOR AIR SUPPLY TO ANY FACTORY-BUILT FIREPLACE PER IRC SEC

R1006.

9.3k W (29%)
5.0k S (29%)

A 14

TNTCO OT IMCC D

WATER HEATERS SHALL COMPLY WITH THE REQUIREMENTS OF THE IRC CH. 20 AND

28

17.1.INSTALL PER MANUFACTURERS SPECIFICATIONS, PROVIDING ALL SPECIFIED
CLEARANCES & VENTILATION.
17.2.WATER HEATERS SHALL BE ANCHORED OR STRAPPED IN THE UPPER
ONE-THIRD AND IN THE LOWER ONE-THIRD OF THE APPLIANCE.
18. ALL SHOWER AND TUB FIXTURES TO HAVE THERMOSTATIC CONTROL W/ 120° F.
MAX. SETTING FOR THERMAL PROTECTION PER UPC 408.3 & 409.4.

PLAN KEY:
IOV INDICATES 110V SMOKE DET. PER I.R.C.
314.3 INTERCONNECTED W/ EMERGENCY
SD. BATTERY BACKUP
co
INDICATES CARBON MONOXIDE
ALARM ALARM PER |.R.C. R315.1
FAN
INDICATES EXHAUST VENTILATION FAN.
SEE "LOCAL EXHAUST" ON COVER
V.T.O.  SHEET FOR ADDITIONAL INFORMATION.
=== INDICATES SHEAR WALL PER
SW STRUCTURAL. SEE "TYPICAL EXTERIOR
T WALL SHEATHING SPECIFICATIONS" ON
SHEET S-0.0.
HD_  INDICATES HOLD DOWN PER
v STRUCTURAL NOTES, S-0.0
S.G.  SAFETY GLASS REQUIRED PER IRC R308

MAY BE COMBINED

15.6k W (49%)
8.4k S (49%)
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SEISMIC
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30.2K

PLAN AREA CALCULATIONS
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TOTAL: 5565 SF
4 CAR GARAGE: 880 SF
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MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

McCOULLOUGH ARCHITELC]

PROJECT NAME:
LoOT 1

BARCELO HOMES -
244-20019

RJZ
07-Dec-20

M&K PROJECT #:
ENGINEER:
DATE:

SHEARWALL DESIGN SUMMARY

2ND - SIDE EXT. WALL @ BED 2 To BED 4

SHEARWALL 201:
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 8.8 FT. MAX WALL OPENING HT, Hg 5.5 FT.
WALL LENGTH, L 36.8 FT. QUALIFYING WALL LENGTH, L 26.3 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
< 8847 LBS

1800 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

DL AT ENDS OF WALL

ADERQUATE
OVERTURNING EVALUATION:
RESISTIVE DL 134 PLF OVERTURNING MOMENT 15.9 K-FT HoLp DowN DESIGN LOAD [m] LBS
200 LBS RESISTIVE MOMENT 58.9 K-FT HOLDOWN CAPACITY o LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED

SHEARWALL

202: 2ND - SIDE EXT. WALL @ MASTER BATH

SHEARWALL PROPERTIES!

FT.

WALL HEIGHT, H

SHEARWALL ASSEMBLY

MAX WALL OPENING HT, HC

10.1
FT.

WALL LENGTH, L

QUALIFYING WALL LENGTH, L

9.0 FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY

1500 LBS 3024 LBS

SHEARWALL ASSEMBLY SPECIFICATION

<

- 1-s1DbE 7/16" OSB

OVERTURNING EVALUATION:

RESISTIVE DL

DL AT ENDS OF WALL

P1
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 12“!:!.!3. PANEL FIELD - EDGES BLOCKED
ADEQUATE
140 PLF OVERTURNING MOMENT 15.2 K-FT HoLp DowN DESIGN LOAD 1065 LBS
400 LBS RESISTIVE MOMENT 5.6 K-FT HoLDowN CAPACITY 1705 LBS

HOLD-DOWN SPECIFICATION

SIMPSON CS16 STRAP TIE (14" END LENGTH)

Page 1



RESIDENTIAL STRUCTURAL ENGINEERING

“ MULHERN+KULP

PROJECT NAME:

SHEARWALL DESIGN SUMMARY

BARCELO HOMES -

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

LoT 1

McCOULLOUGH ARCHITELC]

SHEARWALL

SHEARWALL PROPERTIES:!

WALL HEIGHT, H 9.5

WALL LENGTH, L 13.3 FT.

CAPACITY EVALUATION:

MAX WALL OPENING HT, Hg
QUALIFYING WALL LENGTH, L

203: 2ND - SIDE EXT. WALL @ MASTER BED

0.0 FT.

TOTAL SHEAR LOAD ON WALL

2500 LBS <

SHEARWALL ASSEMBLY SPECIFICATION

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

4479 LBS

P1 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERQUATE
OVERTURNING EVALUATION:
RESISTIVE DL 287 PLF OVERTURNING MOMENT 23.8 K-FT UPLIFT CONNECTOR DESIGN LOAD 298
DL AT ENDS OF WALL 560 LBS RESISTIVE MOMENT 19.8 K-FT HOLDOWN CAPACITY 1705

HOLD-DOWN SPECIFICATION

SIMPSON CS16 STRAP TIE (14" END LENGTH)

LBS

SHEARWALL

SHEARWALL PROPERTIES!

WALL HEIGHT, H 8.8 FT.

WALL LENGTH, L 11.5 FT.

CAPACITY EVALUATION:

QUALIFYING WALL LENGTH, L

204: 2nD - SIDE EXT. WALL @ BED 4

MAX WALL OPENING HT, HC

FT.

FT.

TOTAL SHEAR LOAD ON WALL

2000 LBS

SHEARWALL ASSEMBLY SPECIFICATION

<

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

3877 LBS

P1 - 1-sIiDE 7/16" OSB

ADEQUATE

FASTENED W/ 8D NAILS AT 6"'0.C. PANEL EDGES & 12"0.C. PANEL FIELD - EDGES BLOCKED

OVERTURNING EVALUATION:

RESISTIVE DL 345 PLF
LBS

DL AT ENDS OF WALL 600

OVERTURNING MOMENT
RESISTIVE MOMENT

HOLD-DOWN SPECIFICATION

17.7

K-FT

17.9

K-FT

HoLp DowN DESIGN LOAD

HOLDOWN CAPACITY

NO HOLDOWN REQUIRED
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RESIDENTIAL STRUCTURAL ENGINEERING

“ MULHERN+KULP

SHEARWALL DESIGN

PRO

M&K

JECT NAME: MCOULLOUGH ARCHITECEC"

BARCELO HOMES -

PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SUMMARY

LoT 1

SHEARWALL

205: 2ND - SIDE INT. WALL @ SPA

SHEARWALL PROPERTIES:!

WALL HEIGHT, H 10.1

WALL LENGTH, L 7.3 FT.

CAPACITY EVALUATION:

TOTAL

1200 LBS

QUALIFYING WALL LENGTH, L

MAX WALL OPENING HT, Hg

SHEAR LOAD ON WALL

<

FT.

FT.

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

2463 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERQUATE

OVERTURNING EVALUATION:

REsSISTIVE DL

100 PLF

DL AT ENDS OF WALL 400 LBS

OVERTURNING MOMENT

12.1

K-FT

RESISTIVE MOMENT

K-FT

HOLD-DOWN SPECIFICATION

1194

UPLIFT CONNECTOR DESIGN LOAD
HOLDOWN CAPACITY

1705

SIMPSON CS16 STRAP TIE (14" END LENGTH)

LBS

LBS

SHEARWALL

206: 2ND - FRONT EXT. WALL @ BED 4

SHEARWALL PROPERTIE

I=H

WALL HEIGHT, H

8.8 FT.

WALL LENGTH, L

18.3 FT.

CAPACITY EVALUATION:

MAX WALL OPENING HT, HC
QUALIFYING WALL LENGTH, L

TOTAL SHEAR LOAD ON WALL

3100 LBS

5.5

12.3

<

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

4116 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 'IZHEI.E.‘. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

RESISTIVE DL

206 PLF

DL AT ENDS OF WALL

1020 LBS

OVERTURNING MOMENT
RESISTIVE MOMENT

27.4

K-FT

31.8

K-FT

HoLp DowN DESIGN LOAD
HOLDOWN CAPACITY

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED
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“ MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

PROJECT NAME:

McCOuLLOUGH A
BARCELO HOMES -

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

RCHITEEC"
LoT 1

SHEARWALL
SHEARWALL PROPERTIES:
WALL HEIGHT, H 8.8
WALL LENGTH, L 10.8

CAPACITY EVALUATION:

207: 2ND - REAR EXT. WALL @ BED 2

MAX WALL OPENING HT, Hg

0.0 FT.

QUALIFYING WALL LENGTH, L

10.8 FT.

TOTAL SHEAR LOAD ON WALL
3800 LBS <

SHEARWALL ASSEM

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

6773 LBS

BLY SPECIFICATION

P3 - 1-sIDE 7/16" OSB

ADERQUATE

FASTENED W/ 8D NAILS AT 3'D.C. PANEL EDGES & 12"'0.C. PANEL FIELD - EDGES BLOCKED

OVERTURNING EVALUATION:

REsSISTIVE DL 270

OVERTURNING MOMENT

33.6 K-FT

PLF

RESISTIVE MOMENT

11.9 K-FT

LBS

DL AT ENDS OF WALL 400

HOLD-DOWN SPECIFICATION

UPLIFT CONNECTOR DESIGN LOAD

2011 LBS

HOLDOWN CAPACITY

4645 LBS

SIMPSON MSTC66 STRAP TIE (20" END LENGTH)

SHEARWALL

SHEARWALL PROPERTIES!

208: 2nD - REAR INT WALL @ MASTER BED

WALL HEIGHT, H 9.5

0.0 FT.

MAX WALL OPENING HT, HC

WALL LENGTH, L 13.0

QUALIFYING WALL LENGTH, L

13.0 FT.

FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

2400 LBS

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

< 4368 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIiDE 7/16" OSB

ADEQUATE

FASTENED W/ 8D NAILS AT 6"'0.C. PANEL EDGES & 12"0.C. PANEL FIELD - EDGES BLOCKED

OVERTURNING EVALUATION:

RESISTIVE DL 100

PLF OVERTURNING MOMENT

DL AT ENDS OF WALL 400

LBS RESISTIVE MOMENT

22.8 K-FT
8.2 K-FT

HOLD-DOWN SPECIFICATION

HoLp DowN DESIGN LOAD

1124 LBS

HOLDOWN CAPACITY

1705 LBS

SIMPSON CS16 STRAP TIE (14" END LENGTH)
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N«

MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

PROJECT NAME:

M&K PROJECT #:
ENGINEER:
DATE:

SHEARWALL DESIGN SUMMARY

McCOULLOUGH ARCHITELC]

BARCELO HOMES - LOT 1

244-20019
RJZ
07-Dec-20

SHEARWALL XXX: - NoT Useb
SHEARWALL PROPERTIES:
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, Hg 0.0 FT
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

ALLOWABLE SHEARWALL CAPACITY

SHEARWALL ASSEMBLY

LBS HH#HHH #DIv/0O! LBS
SHEARWALL ASSEMBLY SPECIFICATION
P1 - 1-siDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & 12"E|.I3. PANEL FIELD - EDGES BLOCKED
#DI1v/0!
OVERTURNING EVALUATION:
REsIsSTIVE DL [m] PLF OVERTURNING MOMENT #D|V/D! K-FT UPLIFT CONNECTOR DESIGN LOAD [m} LBS
DL AT ENDS OF WALL [m} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY [m] LBS
HOLD-DOWN SPECIFICATION
NO HOLDOWN RERUIRED
SHEARWALL XXX: - NOT UseD
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, HC 0.0 FT
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

LEE

ALLOWABLE SHEARWALL CAPACITY

#DIv/0O! LBS

HHHAH

SHEARWALL ASSEMBLY SPECIFICATION

P1

n
- 1-sIDE 7/16 0SB
FASTENED W/ BD NAILS AT 6'0.C. PANEL EDGES & 12'0.C. PANEL FIELD - EDGES BLOCKED

#DIv/0!

OVERTURNING EVALUATION:

RESISTIVE DL

[m] PLF OVERTURNING MOMENT

DL AT ENDS OF WALL

o LBS RESISTIVE MOMENT

#DIv/0O! |k-FT

0.0

K-FT

HoLp DowN DESIGN LOAD

HOLD-DOWN SPECIFICATION

HOLDOWN CAPACITY

NO HOLDOWN REQUIRED
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MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

McCOULLOUGH ARCHITELC]
LoT 1

PROJECT NAME:
BARCELO HOMES -

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

SHEARWALL 101: 1s5T7- SIDE EXT. WALL @ GUEST
SHEARWALL PROPERTIES:
WALL HEIGHT, H 11.5 FT. MAX WALL OPENING HT, Hg 0.0 FT.
WALL LENGTH, L 15.5 FT. QUALIFYING WALL LENGTH, L 15.5 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
2600 LBS 5208 LBS

SHEARWALL ASSEMBLY SPECIFICATION

<

P1 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERQUATE

OVERTURNING EVALUATION:

UPLIFT CONNECTOR DESIGN LOAD

29.9 K-FT

REsSISTIVE DL

384

OVERTURNING MOMENT

PLF
HOLDOWN CAPACITY

31.4 K-FT

DL AT ENDS OF WALL

400

RESISTIVE MOMENT

LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED

SHEARWALL

1sT - SIDE EXT. WALL @ GARAGE

102:

SHEARWALL PROPERTIES!

0.0

WALL HEIGHT, H

SHEARWALL ASSEMBLY

MAX WALL OPENING HT, HC

11.5

12.0

WALL LENGTH, L

QUALIFYING WALL LENGTH, L

12.0 FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY

2100 LBS 4032 LBS

SHEARWALL ASSEMBLY SPECIFICATION

<

P1 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 'IZHEI.E.‘. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

1251

HoLp DowN DESIGN LOAD

24.2 K-FT

RESISTIVE DL

OVERTURNING MOMENT
4935

PLF
HOLDOWN CAPACITY

145
9.1 K-FT

DL AT ENDS OF WALL

RESISTIVE MOMENT

400 LBS

HOLD-DOWN SPECIFICATION

SIMPSON STHD14RJ HOLDOWN

Page 6



“ MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

PROJECT NAME:

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

McCOULLOUGH ARCHITELC]
BARCELO HOMES - LOT 1

SHEARWALL

103: 15T - SIDE EXT. WALL @ FIREPLACE

SHEARWALL PROPERTIES:!

WALL HEIGHT, H 11.

5 FT.

WALL LENGTH, L 9.

[m} FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

3100 LBS < 5670 LBS

MAX WALL OPENING HT, Hg 0.0 FT.
[u] FT. SHEARWALL ASSEMBLY

QUALIFYING WALL LENGTH, L 9.

ALLOWABLE SHEARWALL CAPACITY

SHEARWALL ASSEMBLY SPECIFICATION

P3 - 1-sIDE 7/16" OSB

FASTENED W/ 8D NAILS AT 3'D.C. PANEL EDGES & 12"'0.C. PANEL FIELD - EDGES BLOCKED

ADERQUATE
OVERTURNING EVALUATION:
RESISTIVE DL 311 PLF OVERTURNING MOMENT 45.2 K-FT UPLIFT CONNECTOR DESIGN LOAD 3707 LBS
DL AT ENDS OF WALL 800 LBS RESISTIVE MOMENT 11.9 K-FT HOLDOWN CAPACITY 4645 LBS

HOLD-DOWN SPECIFICATION

SIMPSON MSTC66 STRAP TIE (20" END LENGTH)

SHEARWALL

104: 1s7- SIDE EXT. WALL @ GREAT RoaMm

SHEARWALL PROPERTIES!

WALL HEIGHT, H

11.5 FT.

WALL LENGTH, L

10.5 FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

MAX WALL OPENING HT, HC 0.0 FT.
. SHEARWALL ASSEMBLY

QUALIFYING WALL LENGTH, L 10.5

ALLOWABLE SHEARWALL CAPACITY

3700 LBS < 6615 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P3 - 1-sIiDE 7/16" OSB

FASTENED W/ 8D NAILS AT 3"'D.C. PANEL EDGES & 12"0.C. PANEL FIELD - EDGES BLOCKED

OVERTURNING EVALUATION:

RESISTIVE DL

DL AT ENDS OF WALL

ADEQUATE
287 PLF OVERTURNING MOMENT 42.6 K-FT HoLp DowN DESIGN LOAD 2908
400 LBS RESISTIVE MOMENT 12.0 K-FT HOLDOWN CAPACITY 4935

HOLD-DOWN SPECIFICATION

SIMPSON STHD14RJ HOLDOWN

LBS

LBS
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RESIDENTIAL STRUCTURAL ENGINEERING

“ MULHERN+KULP

PROJECT NAME:

BARCELO HOMES - LOT 1

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

McCOULLOUGH ARCHITELC]

SHEARWALL

105: 15T - SIDE EXT. WALL @ KITCHEN

SHEARWALL PROPERTIES:!

WALL HEIGHT, H 11.5

MAX WALL OPENING HT, Hg

WALL LENGTH, L 15.3 FT.

QUALIFYING WALL LENGTH, L

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

ALLOWABLE SHEARWALL CAPACITY

6193 LBS

SHEARWALL ASSEMBLY SPECIFICATION

2.0 FT.
.8 FT. SHEARWALL ASSEMBLY

P3 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 3”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERQUATE

OVERTURNING EVALUATION:

REsSISTIVE DL 560 PLF

OVERTURNING MOMENT

UPLIFT CONNECTOR DESIGN LOAD

2059 LBS

74.7 K-FT

DL AT ENDS OF WALL 400 LBS

RESISTIVE MOMENT

HOLDOWN CAPACITY

4935 LBS

43.2 K-FT

HOLD-DOWN SPECIFICATION

SIMPSON STHD14RJ HOLDOWN

SHEARWALL

106: 1sT- SIDE INT. WALL @ MuD

SHEARWALL PROPERTIES!

WALL HEIGHT, H

MAX WALL OPENING HT, HC

11.0 FT.

WALL LENGTH, L

QUALIFYING WALL LENGTH, L

0.0 FT.
SHEARWALL ASSEMBLY

12.0 FT.

12.0 FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

ALLOWABLE SHEARWALL CAPACITY

4000 LBS < 4032 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT GIIEI.C. PANEL EDGES & 'IZHEI.D. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

RESISTIVE DL

OVERTURNING MOMENT

44.0 K-FT HoLp DowN DESIGN LOAD

235 PLF

DL AT ENDS OF WALL

RESISTIVE MOMENT

HOLDOWN CAPACITY

17.4 K-FT

1000 LBS

HOLD-DaOwN

SPECIFICATION

2221

4645

SIMPSON MSTC66 STRAP TIE (20" END LENGTH)

LBS

LBS
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PrROJECT NAME: MCOULLOUGH ARCHITED?

RESIDENTIAL STRUCTURAL ENGINEERING
M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

“ MULHERN+KULP BARCELO HOMES - LOT 1

SHEARWALL DESIGN SUMMARY

18T - FRONT EXT. WALL @ GARAGE (LEFT)

SHEARWALL 107:
SHEARWALL PROPERTIES:
WALL HEIGHT, H 8.5 FT. MAX WALL OPENING HT, Hg 2.0 FT.
WALL LENGTH, L 23.0 FT. QUALIFYING WALL LENGTH, L 4.5 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

ALLOWABLE SHEARWALL CAPACITY

TOTAL SHEAR LOAD ON WALL

SHEARWALL ASSEMBLY SPECIFICATION
n
P1 - 1-sibE 7/16 0SB
FASTENED W/ 8D NAILS AT 6“|:|.|3. PANEL EDGES & 12"|:|.|::. PANEL FIELD - EDGES BLOCKED
ADERLATE
OVERTURNING EVALUATION:
REsIsSTIVE DL 134 PLF OVERTURNING MOMENT 9.4 K-FT UPLIFT CONNECTOR DESIGN LOAD [m} LBS
DL AT ENDS OF WALL 800 LBS RESISTIVE MOMENT 32.3 K-FT HoLbDowN CAPACITY [m] LBS
HOLD-DOWN SPECIFICATION
NDO HOLDOWN RERUIRED
SHEARWALL 108: 157 - FRONT EXT. WALL @ GARAGE (RIGHT)
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 8.5 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 14.0 FT. QUALIFYING WALL LENGTH, L 14.0 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
5100 LBS < 8820 LBS
SHEARWALL ASSEMBLY SPECIFICATION
1
P3 - 1-si1DE 7/16 0SB
FASTENED W/ 8D NAILS AT BHD.C. PANEL EDGES & 12"C|.|3. PANEL FIELD - EDGES BLOCKED
ADEGUATE
OVERTURNING EVALUATION:
REsISTIVE DL 134 PLF OVERTURNING MOMENT 43.4 K-FT HoLp DowN DESIGN LOAD 2174 LBS
DL AT ENDS OF WALL 600 LBS RESISTIVE MOMENT 12.9 K-FT HoLbDowN CAPACITY 4935 LBS

HOLD-DOWN SPECIFICATION

SIMPSON STHD14RJ HOLDOWN
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PrROJECT NAME: MCOULLOUGH ARCHITED?

RESIDENTIAL STRUCTURAL ENGINEERING
M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

“ MULHERN+KULP BARCELO HOMES - LOT 1

SHEARWALL DESIGN SUMMARY

SHEARWALL 109: 157 - REAR EXT. WALL @ GUEST

SHEARWALL PROPERTIES:!

FT. MAX WALL OPENING HT, Hg 0.0 FT.
SHEARWALL ASSEMBLY P3-BS

QUALIFYING WALL LENGTH, L 10.8 FT.

WALL HEIGHT, H 11.5

WALL LENGTH, L 10.8 FT.

CAPACITY EVALUATION:

ALLOWABLE SHEARWALL CAPACITY

TOTAL SHEAR LOAD ON WALL
10800 LBS < 13545 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P3-BS - 2-sIDES 7/16" OSB
FASTENED W/ 8D NAILS AT 3”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERLATE
OVERTURNING EVALUATION:
REsIsSTIVE DL 370 PLF OVERTURNING MOMENT 145.8 K-FT UPLIFT CONNECTOR DESIGN LOAD 12131 LBS
DL AT ENDS OF WALL 400 LBS RESISTIVE MOMENT 15.4 K-FT HoLbDowN CAPACITY 12425 LBS
HOLD-DOWN SPECIFICATION
SIMPSON HDU14-SDS2.5 HOLDOWN
SHEARWALL 110: 15T - REAR EXT. WALL (@ KITCHEN
SHEARWALL PROPERTIES:
WALL HEIGHT, H 11.5 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 3.5 FT. QUALIFYING WALL LENGTH, L 3.5 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
ALLOWABLE SHEARWALL CAPACITY

TOTAL SHEAR LOAD ON WALL
1800 LBS < 1851 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P3 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT BHEI.C. PANEL EDGES & 'IZHEI.E.‘. PANEL FIELD - EDGES BLOCKED

ADEQUATE
OVERTURNING EVALUATION:
RESISTIVE DL 234 PLF OVERTURNING MOMENT 20.7 K-FT HoLp DowN DESIGN LOAD 5429 LBS
DL AT ENDS OF WALL 400 LBS RESISTIVE MOMENT 1.7 K-FT HOLDOWN CAPACITY 5850 LBS

HOLD-DOWN SPECIFICATION

SIMPSON MSTGC78 STRAP TIE
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PrROJECT NAME: MCOULLOUGH ARCHITED?

“ MULHERN+KULP BARCELO HOMES - LOT 1

RESIDENTIAL STRUCTURAL ENGINEERING
M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

11 1: 15T- FRONT INT. WALL @ GARAGE

SHEARWALL H
SHEARWALL PROPERTIES:
WALL HEIGHT, H 11.0 FT. MAX WALL OPENING HT, Hg 8.0 FT.
WALL LENGTH, L 31.5 FT. QUALIFYING WALL LENGTH, L 28.0 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY

3700 LBS < 9408 LBS

SHEARWALL ASSEMBLY SPECIFICATION

n
P1 - 1-sibE 7/16 0SB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED
ADERUATE
OVERTURNING EVALUATION:
REsIsSTIVE DL 130 PLF OVERTURNING MOMENT 40.7 K-FT UPLIFT CONNECTOR DESIGN LOAD [m} LBS
DL AT ENDS OF WALL 400 LBS RESISTIVE MOMENT 46.3 K-FT HoLbDowN CAPACITY [m] LBS
HOLD-DOWN SFPECIFICATION
NO HOLDOWN RERUIRED
SHEARWALL XXX: - NoT Useb
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
SHEARWALL ASSEMBLY SPECIFICATION
1
P1 - 1-sibE 7/16 0OSB
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 12"!:!.!3. PANEL FIELD - EDGES BLOCKED
#DIv/0!
OVERTURNING EVALUATION:
REsISTIVE DL [m] PLF OVERTURNING MOMENT #DIV/D! K-FT HoLp DowN DESIGN LOAD [m} LBS
RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY [m] LBS

DL AT ENDS OF WALL o LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED
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MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

PROJECT NAM

E:

BARCELO HOMES - LOT 1

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

McCOULLOUGH ARCHITELC]

SHEARWALL DESIGN SUMMARY
SHEARWALL XXX: - NoT Useb
SHEARWALL PROPERTIES:
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, Hg 0.0 FT.
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL
LBS

HHHAH

ALLOWABLE SHEARWALL CAPACITY

SHEARWALL ASSEMBLY SPECIFICATION

#DIv/0O! LBS

P1 - 1-sIDE 7/16" OSB

FASTENED W/ 8D NAILS AT 6'0.C. PANEL EDGES & 12'0.C. PANEL FIELD - EDGES BLOCKED

#DI1v/0!
OVERTURNING EVALUATION:
REsIsSTIVE DL [m] PLF OVERTURNING MOMENT #DIV/D! K-FT UPLIFT CONNECTOR DESIGN LOAD [m}
DL AT ENDS OF WALL [m} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY [m]

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED

SHEARWALL

SHEARWALL PROPERTIES!

WALL HEIGHT, H 10.0

10.5

WALL LENGTH, L

CAPACITY EVALUATION:

1: BASEMENT - SIDE INT. WALL @ THEATER (TYP. OF 2)

MAX WALL OPENING HT, HC

0.0

10.5

FT. QUALIFYING WALL LENGTH, L

TOTAL SHEAR LOAD ON WALL

3500 LBS

<

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

3528 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1

n
- 1-sIDE 7/16 0SB
FASTENED W/ BD NAILS AT 6'0.C. PANEL EDGES & 12'0.C. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

RESISTIVE DL 362

OVERTURNING MOMENT

35.0 K-FT

PLF

DL AT ENDS OF WALL 400

RESISTIVE MOMENT

14.5 K-FT

LBS

HOLD-DOWN SPECIFICATION

HoLp DowN DESIGN LOAD 1953

LBS

HOLDOWN CAPACITY 4935

LBS

SIMPSON STHD14RJ HOLDOWN
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PROJECT NAME:

McCOULLOUGH ARCHITELC]

' ' RESIDENTIAL STRUCTURAL ENGINEERING BARGELO HOMES - LOT 1
M&K PROJECT #: 244-20019
ENGINEER: RJZ
DATE: O07-DeECc-20
SHEARWALL DESIGN SUMMARY
SHEARWALL 2! BASEMENT - REAR EXT. WALL @ REC
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 5.0 FT. MAX WALL OPENING HT, Hg 0.0 FT.
WALL LENGTH, L 3.5 FT. QUALIFYING WALL LENGTH, L 3.5 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
2200 LBS < 2205 LBS
SHEARWALL ASSEMBLY SPECIFICATION
P3 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT BHD.E. PANEL EDGES & 12"|:|.|::. PANEL FIELD - EDGES BLOCKED
ADEGUATE
OVERTURNING EVALUATION:
REsIsSTIVE DL [m] PLF OVERTURNING MOMENT 30.0 K-FT UPLIFT CONNECTOR DESIGN LOAD 8571 LBS
DL AT ENDS OF WALL [m} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY 9610 LBS
HOLD-DOWN SPECIFICATION
SIMPSON HDUB-SDS2.5 HOLDOWN
SHEARWALL XXX: - NOT UseD
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
R PP Fowio: s
SHEARWALL ASSEMBLY SPECIFICATION
P1 - 1-sI1DE 7/16" OSB
FASTENED W/ 8D NAILS AT 6"E|.C. PANEL EDGES & 12"C|.|3. PANEL FIELD - EDGES BLOCKED
#DIv/0!
OVERTURNING EVALUATION:
REsISTIVE DL [m] PLF OVERTURNING MOMENT #D'V/D! K-FT HoLp DowN DESIGN LOAD [m} LBS
DL AT ENDS OF WALL [} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY [m] LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED
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MCcCULLOUGH ARCHITECTS

BARCELO HOMES - LOT 1

MERCER ISLAND, WA

SHEAR WALL CALCULATIONS - SEISMIC DESIGN

REVIEWED BYy: NJdM

DECEMBER 7, 2020

PARAMETERS:

SINGLE FAMILY HOME

DESIGN WIND SPEED: 110 MPH
WIND EXPOSURE CATEGORY: O
SEISMIC DESIGN CATEGORY: D

CODE & DESIGN STANDARD: 2015 |BC CH. 1609, ASCE 7-10 CH. 26-30

“ MULHERN-+KULP

RESIDENTIAL STRUCTURAL ENGINEERING




MULHERN-+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

PROJECT NAME:

M&K PROJECT #:

BARCELO HOMES - LOT 1
MEcCuULLOUGH ARCHITECTS
244-20019

RJZ

07-DeEc-20

ENGINEER:
DATE:

SEISMIC CALCULATION - ASCE 7-10

SEISMIC DESIGN CATEGORY:
USER INPUTS:!
SITE CLASS
SPECTRAL RESPONSE ACCELERATION 0.2 sec, S8
SPECTRAL RESPONSE ACCELERATION 1.0 sec, 81
OccuPANCY CATEGORY
VARIABLES:

SITE COEFFICIENT, FA

ol (=
u »
ol [w
» N

SITE COEFFICIENT, FV 1.50

CALCULATED VALUES:

MAXIMUM SPECTRAL RESPONSE ACCELERATION, S,g 1.452

MAXIMUM SPECTRAL RESPONSE ACCELERATION, S, 0.831

DESIGN SPECTRAL RESPONSE ACCELERATION, Spg 0.968

DESIGN SPECTRAL RESPONSE ACCELERATION, S,

SEISMIC DESIGN CATEGORY (SHORT TERM)

olo||°
u
u
IS

SEeEISMIC DESIGN CATEGORY (1.0 SECOND TERM)

EQUIVALENT LATERAL FORCE PROCEDURE

DEAD LOAD CALCULATION:

BUILDING PERIOD DETERMINATION:

USER INPUTS:

BUILDING PERIOD COEFFICIENT, G
LoNG-PERIOD TRANS PERIOD, T, (SEC)
HT. ABV BASE TO HIGHEST LEVEL, h

CALCULATED VALUES:

APPROXIMATE FUNDAMENTAL PERIOD, TA, T 0.285
To 0.114
Ts 0.572

Ll

SPECTRAL RESPONSE ACCELERATION, S, (B) 0.968

DL OF EXT WALL
TRIBUTARY TO LEVEL

LEVEL STORY HT. (FT.) AREA (FT) DEAD LOAD (PSF) kips) TOTAL LEVEL DL
1 12.0 2567 15 (GRS 45 K
2 12.5 3643 15 13.0 68 K
3 10.1 2638 17 6.0 51 K
4 0.0 =] =) 0.0 (=] K
5 0.0 [u] =) 0.0 [m] K
6 0.0 =] =) 0.0 (=] K
7 0.0 [u] =) 0.0 [m] K
8 0.0 =] =) 0.0 (=] K
9 0.0 [u] =) 0.0 [m] K
10 0.0 =] =) 0.0 (=] K
TOTAL DEAD LOAD OF STRUCTURE 163 KIPS
SEISMIC RESPONSE COEFFICIENT:
TRANSVERSE LONGITUDINAL
RESPONSE MODIFICATION FACTOR, R | 6.5 I | 6.5 |
OCCUPANCY IMPORTANCE FACTOR, Ig | 1.00 I | 1.00 |
SEISMIC RESPONSE COEFFICIENT, Cg | 0.149 | | 0.149 |
BASE SHEARS: ULTIMATE LDADS x 0.7 = ALLOWABLE LOADS
TRANSVERSE LONGITUDINAL TRANSVERSE LONGITUDINAL
[ 24 ]« [ 24 | « | 17 |« | 17 K
STORY SHEAR CALCULATION:
DISTRIBUTION EXPDNE
ULTIMATE LDADS x 0.7 = ALLOWABLE LOADS
TRANSVERSE LONGITUDINAL TRANSVERSE LONGITUDINAL
LEVEWERT. DIST. FACTOR, B, STORY SHEAR, F. STORY SHEAR, F. STORY SHEAR, F, X _STORY SHEAR STpORY SHEAR. F, 2 _STORY SHEAR
1 0.136 3.3 K 3.3 K 2.3 K 17.0 K 2.3 K 17.0 K
2 0.419 10.2 K 10.2 K 7.1 K 14.7 K 7.1 K 14.7 K
3 0.445 10.8 K 10.8 K 7 K 7 K 7.6 K 7.6 K
4 0.000 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K
5 0.00 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K
6 0.00 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K
7 0.00 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K
8 0.00 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K
El 0.00 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K
10 0.00 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K 0.0 K
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GENERAL NOTES:

N

10.

11.

12.

13.

14.
15.

16.

17.

DIMENSION LINES ARE TO FACE OF STUD U.N.O.

WINDOW SIZES & ROUGH OPENINGS TO BE VERIFIED BY CONTRACTOR.

IF NOMINAL DOOR AND WINDOW HEIGHTS ARE SIMILAR, COORDINATE WITH DOOR
AND WINDOW SPEC'S TO LOCATE FINAL ELEVATION OF THE HEAD HEIGHTS SO THAT
ALL DOOR AND WINDOW TRIM ALIGN.

WINDOW AND DOOR SIZES ARE DIMENSIONED IN FEET AND INCHES (E.G. 2828=
2'-8"W X 2'-8"H)

EXTERIOR WALLS TO BE 2X6 STUDS PER STRUCTURAL, INTERIOR WALLS TO BE 2X4
STUDS PER STRUCTURAL.

FIREBLOCK ALL PLUMBING PENETRATIONS AND STAIR RUNS PER IRC SEC. R302.11.
ALL WOOD IN CONTACT WITH CONCRETE TO BE PRESSURE TREATED PER IRC SEC.
R317.1.

PROVIDE UNDER-STAIR PROTECTION (1/2" GWB) PER IRC SEC R302.7.

PROVIDE (1) LAYER OF 1/2" GWB AT THE GARAGE SIDE OF ALL WALLS SEPARATING
THE GARAGE FROM THE RESIDENCE, ALL WALLS SUPPORTING A FLOOR CEILING
ASSEMBLY BETWEEN THE GARAGE AND RESIDENCE, AND BETWEEN THE GARAGE
AND ITS ATTIC. PROVIDE (1) LAYER 5/8" TYPE X GWB TO GARAGE CEILING IF BELOW
HABITABLE ROOMS.

HOUSE/GARAGE DOOR SHALL BE 1-%" THICK WOOD SOLID CORE, OR 1-%" THICK
SOLID OR HONEYCOMB CORE STEEL DOOR, OR 20-MINUTE RATED FIRE DOOR.
PROVIDE SELF-CLOSING DEVICE.

DUCTS IN THE GARAGE AND DUCTS PENETRATING THE WALLS AND CEILINGS
SEPARATING THE DWELLING FROM THE GARAGE SHALL BE MIN. 26 GAUGE
GALVANIZED STEEL.

PER IRC SEC R311.7.5. MAX. RISER HEIGHT SHALL BE 7-3/4". MIN. TREAD DEPTH
SHALL BE 10". STAIR NOSINGS: 3/4" MIN., 1-1/4" MAX. RADIUS @ LEADING EDGE OF
TREAD: 9/16" MAX.

PROVIDE HANDRAILS PER IRC SEC. R311.7.8. TOP OF HANDRAIL SHALL BE NOT LESS
THAN 34" OR MORE THAN 38" ABOVE THE TREAD NOSINGS. HANDRAILS SHALL BE
CONTINUOUS THE FULL LENGTH OF THE FLIGHT PER R311.7.8.2. THE HANDRAIL
GRIP-SIZE SHALL BE PROVIDED PER R311.7.8.3.

PROVIDE GUARDS (MIN. 36" HEIGHT) IN LOCATIONS PER IRC SEC. R312.

FACTORY BUILT FIREPLACES & CHIMNEYS SHALL BE LISTED & LABELED AND SHALL
BE INSTALLED & TERMINATED IN ACCORDANCE TO THE CONDITIONS OF THE
LISTINGS. FACTORY BUILT FIREPLACES SHALL MEET EMISSION STANDARDS PER
CH. 51-51 WAC R1004.1.1.

PROVIDE EXTERIOR AIR SUPPLY TO ANY FACTORY-BUILT FIREPLACE PER IRC SEC
R1006.

WATER HEATERS SHALL COMPLY WITH THE REQUIREMENTS OF THE IRC CH. 20 AND
28

17.1.INSTALL PER MANUFACTURERS SPECIFICATIONS, PROVIDING ALL SPECIFIED

CLEARANCES & VENTILATION.

17.2. WATER HEATERS SHALL BE ANCHORED OR STRAPPED IN THE UPPER

18.

EE==] INDICATES SHEA

ONE-THIRD AND IN THE LOWER ONE-THIRD OF THE APPLIANCE.
ALL SHOWER AND TUB FIXTURES TO HAVE THERMOSTATIC CONTROL W/ 120° F.
MAX. SETTING FOR THERMAL PROTECTION PER UPC 408.3 & 409.4.

PLAN KEY:

llov INDICATES 110V SMOKE DET. PER I.R.C.
314.3 INTERCONNECTED W/ EMERGENCY
SD. BATTERY BACKUP

co

MAY BE COMBINED

INDICATES CARBON MONOXIDE
ALARM ALARM PER I.LR.C. R315.1

FAN
INDICATES EXHAUST VENTILATION FAN.

SEE "LOCAL EXHAUST" ON COVER

V-TO. SHEET FOR ADDITIONAL INFORMATION.

» =
SEE "TYPICAL EXTERIOR J/1\

SW R
— (WALL SHEATHING SPECIFICATIONS" ON
SHEET S-0.0.
HD_ INDICATES HOLD DOWN PER

\ 4 STRUCTURAL NOTES, S-0.0

S.G. SAFETY GLASS REQUIRED PER IRC R308

FRONT

7.6K:
—>

7.6K
SEISMIC

9.0K
WIND ﬁ/‘\

9.3K

PLAN AREA CALCULATIONS

UPPER LEVEL.: |A08 SFE
MAIN LEVEL: 1,687 SF
BASEMENT: |, 170 SF
TOTAL: 5565 SF
4 CAR GARAGE: 880 sk
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LOT 1

MERCER ISLAND, WA 98040

7216 93rd AVE. SE

Structural Set

Upper Floor
Plan




GENERAL NOTES:

N

10.

11.

12.

13.

14.
15.

16.

17.

DIMENSION LINES ARE TO FACE OF STUD U.N.O.

WINDOW SIZES & ROUGH OPENINGS TO BE VERIFIED BY CONTRACTOR.

IF NOMINAL DOOR AND WINDOW HEIGHTS ARE SIMILAR, COORDINATE WITH DOOR
AND WINDOW SPEC'S TO LOCATE FINAL ELEVATION OF THE HEAD HEIGHTS SO THAT
ALL DOOR AND WINDOW TRIM ALIGN.

WINDOW AND DOOR SIZES ARE DIMENSIONED IN FEET AND INCHES (E.G. 2828=
2'-8"W X 2'-8"H)

EXTERIOR WALLS TO BE 2X6 STUDS PER STRUCTURAL, INTERIOR WALLS TO BE 2X4
STUDS PER STRUCTURAL.

FIREBLOCK ALL PLUMBING PENETRATIONS AND STAIR RUNS PER IRC SEC. R302.11.
ALL WOOD IN CONTACT WITH CONCRETE TO BE PRESSURE TREATED PER IRC SEC.
R317.1.

PROVIDE UNDER-STAIR PROTECTION (1/2" GWB) PER IRC SEC R302.7.

PROVIDE (1) LAYER OF 1/2" GWB AT THE GARAGE SIDE OF ALL WALLS SEPARATING
THE GARAGE FROM THE RESIDENCE, ALL WALLS SUPPORTING A FLOOR CEILING
ASSEMBLY BETWEEN THE GARAGE AND RESIDENCE, AND BETWEEN THE GARAGE
AND ITS ATTIC. PROVIDE (1) LAYER 5/8" TYPE X GWB TO GARAGE CEILING IF BELOW
HABITABLE ROOMS.

HOUSE/GARAGE DOOR SHALL BE 1-3%" THICK WOOD SOLID CORE, OR 1-%" THICK
SOLID OR HONEYCOMB CORE STEEL DOOR, OR 20-MINUTE RATED FIRE DOOR.
PROVIDE SELF-CLOSING DEVICE.

DUCTS IN THE GARAGE AND DUCTS PENETRATING THE WALLS AND CEILINGS
SEPARATING THE DWELLING FROM THE GARAGE SHALL BE MIN. 26 GAUGE
GALVANIZED STEEL.

7!_0"

20-0"

1 7l_0|l

2

5!_6"

9!_0||

5!_6"

5!_3"

2

=

9!_6"

PER IRC SEC R311.7.5. MAX. RISER HEIGHT SHALL BE 7-3/4". N
SHALL BE 10". STAIR NOSINGS: 3/4" MIN., 1-1/4" MAX. RADIUS
TREAD: 9/16" MAX.

PROVIDE HANDRAILS PER IRC SEC. R311.7.8. TOP OF HANDRA
THAN 34" OR MORE THAN 38" ABOVE THE TREAD NOSINGS. Harorm S OTTTC DT

6.8k W (31%)
4.6k S (31%)

(3
%t{'
7

9-111/2"

N

‘\/
7N\

|
N.G. STUB
COUNTER
400N, @ +36"

3

Ak W 2.1k S

HATCH INDICATES

STONE VENEER— ﬁ 20/0X9/6
‘ '//'
gf_(YLIGHT N\ -

GRILLE

€

SIDE DE#103

x//]

L 20 |

FP/TV

‘\/
RN

§F_\ EIGHTT \

9“6"

9-111/2"

CONTINUOUS THE FULL LENGTH OF THE FLIGHT PER R31 f=r=8=2=

GRIP-SIZE SHALL BE PROVIDED PER R311.7.8.3.

>

PROVIDE GUARDS (MIN. 36" HEIGHT) IN LOCATIONS PER IRC SEC. R312.

FACTORY BUILT FIREPLACES & CHIMNEYS SHALL BE LISTED & LABELED AND sHA[#103 & #103 have 344 plf (233 plf) and
352 plf (238 plf) respectively. it is our pro-
fessional opinion this is within an accept-
PROVIDE EXTERIOR AIR SUPPLY TO ANY FACTORY-BUILT FIREPLACE PER IRC sE{able tolerance to be considered propor-
tional

BE INSTALLED & TERMINATED IN ACCORDANCE TO THE CONDITIONS OF THE
LISTINGS. FACTORY BUILT FIREPLACES SHALL MEET EMISSION STANDARDS PER
CH. 51-51 WAC R1004.1.1.

R1006.
WATER HEATERS SHALL COMPLY WITH THE REQUIREMENTS OF THE IRC CH. 20

28

17.1.INSTALL PER MANUFACTURERS SPECIFICATIONS, PROVIDING ALL SPECIFIED

CLEARANCES & VENTILATION.

17.2. WATER HEATERS SHALL BE ANCHORED OR STRAPPED IN THE UPPER

18.

ONE-THIRD AND IN THE LOWER ONE-THIRD OF THE APPLIANCE.
ALL SHOWER AND TUB FIXTURES TO HAVE THERMOSTATIC CONTROL W/ 120° F.
MAX. SETTING FOR THERMAL PROTECTION PER UPC 408.3 & 409.4.

PLAN KEY:

llov  INDICATES 110V SMOKE DET. PER I.R.C.
314.3 INTERCONNECTED W/ EMERGENCY

SD. BATTERY BACKUP

co

MAY BE COMBINED

INDICATES CARBON MONOXIDE
ALARM ALARM PER I.LR.C. R315.1

e INDICATES EXHAUST VENTILATION FAN.

SEE "LOCAL EXHAUST" ON COVER
YT0O. SHEET FOR ADDITIONAL INFORMATION.

INDICATES SHEAR WALL PER

SW STRUCTURAL. SEE "TYPICAL EXTERIOR
WALL SHEATHING SPECIFICATIONS" ON
SHEET S-0.0.

HD_ INDICATES HOLD DOWN PER
v STRUCTURAL NOTES, S-0.0

19-7 1/2"

¥
‘F
|

7

6'-3 1/2"

CD/T\/

3.7k W 2.5k S

#104

6'-3 1/2"

%YL IGHT

A
N
N
-~

6'-5 1/4"

DECK

7/0X29/1

AN

4

GREAT

19/1X22/6

=

DECK

17/0X18/0

7'-10 3/4"
8'-6

Uplift to below resisted by DL of
BM B21 HD not required.

Uplift=1124#
BM DL RXN=3810#x0.6=2286#

2286# > 1124+#

5-51/2"

2X4 WALL FOR 6" IN FRONT OF
WINDOW. FUR TO FULL WIDTH
AFTER WINDOW
INSTALLATION.

23|_0n

OPENTO

\ABOVE /
%

e 2

7N\

] N

A

g

S.G. SAFETY GLASS REQUIRED PER IRC R308

proportional

#105 & #106 have 621 plf (621 *336/
630=331 plf) (427 plf(427*239/451=226
plf))and 333 plf (224 plf) respectively. Itis
our professional opinion this is within an
acceptable tolerance to be considered

10.1k W (47%)
6.9k S (47%)

FRONT

14%T/]\

14.7K
SEISMIC

21.6K
WIND ﬁ/]\
22 5K

PLAN AREA CALCULATIONS

UPPER LEVEL.:
MAIN LEVEL:
BASEMENT:

|A08 SFE
1,687 SF
|, 170 SF

23!_0"

1.1k W 0.7k S

#107

LOW SLAB =216'"- 0"

GARA

22/1X36/1

Z

—

[skvLicHT | ENTRY

11/4X18/11

MAIN FLOOR = 216'- 4"

OPENTO
ABOVE

/!

#111

3.7k W 2.4k S

\
:

N

|
|
| 19)R
|

SHELVES

PANTRY

8/4X5/1

2X6

= RS =

N/ |
AN |

N/ N/
VRN VRN

REF FZR

MICRO

TR/RC DW

SINK DW

KITCHEN

22/1X10/1

48" R/O/MH

23!_0||

|4/

BASE

L5l Base |

AN //l\\/
| i<

>
N

UPPERS/\

< -
Q|| UPPERS

#110

&

_ S

/a
] )
i

\

1.8k W 0.5k S

Uplift resisted by DL of BM B9,
B11, & B25. HD not required.

Uplift=2221#

BM DL RXN=4770#x0.6=2860#

2860# > 2221#

— — ——

A1 D

HD not required.

Uplift=2221#
BM DL RXN=4650#x0.6=2790#

2790# > 2221#

#106

LOCKERS

Uplift resisted by DL of BM B28 / L 40kW 2.7k S
N5 BENCH AND

CABINETS
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tional
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1.8k W (8%)

1

5
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GENERAL NOTES:

N

10.

11.

12.

13.

14.
15.

16.

17.

DIMENSION LINES ARE TO FACE OF STUD U.N.O.
WINDOW SIZES & ROUGH OPENINGS TO BE VERIFIED BY CONTRACTOR.

IF NOMINAL DOOR AND WINDOW HEIGHTS ARE SIMILAR, COORDINATE WITH DOOR
AND WINDOW SPEC'S TO LOCATE FINAL ELEVATION OF THE HEAD HEIGHTS SO THAT
ALL DOOR AND WINDOW TRIM ALIGN.
WINDOW AND DOOR SIZES ARE DIMENSIONED IN FEET AND INCHES (E.G. 2828=
2'-8"W X 2'-8"H)
EXTERIOR WALLS TO BE 2X6 STUDS PER STRUCTURAL, INTERIOR WALLS TO BE 2X4
STUDS PER STRUCTURAL.
FIREBLOCK ALL PLUMBING PENETRATIONS AND STAIR RUNS PER IRC SEC. R302.11.
ALL WOOD IN CONTACT WITH CONCRETE TO BE PRESSURE TREATED PER IRC SEC.

R317.1.

PROVIDE UNDER-STAIR PROTECTION (1/2" GWB) PER IRC SEC R302.7.

PROVIDE (1) LAYER OF 1/2" GWB AT THE GARAGE SIDE OF ALL WALLS SEPARATING
THE GARAGE FROM THE RESIDENCE, ALL WALLS SUPPORTING A FLOOR CEILING
ASSEMBLY BETWEEN THE GARAGE AND RESIDENCE, AND BETWEEN THE GARAGE
AND ITS ATTIC. PROVIDE (1) LAYER 5/8" TYPE X GWB TO GARAGE CEILING IF BELOW
HABITABLE ROOMS.
HOUSE/GARAGE DOOR SHALL BE 1-%" THICK WOOD SOLID CORE, OR 1-%" THICK
SOLID OR HONEYCOMB CORE STEEL DOOR, OR 20-MINUTE RATED FIRE DOOR.
PROVIDE SELF-CLOSING DEVICE.
DUCTS IN THE GARAGE AND DUCTS PENETRATING THE WALLS AND CEILINGS
SEPARATING THE DWELLING FROM THE GARAGE SHALL BE MIN. 26 GAUGE
GALVANIZED STEEL.

PER IRC SEC R311.7.5. MAX. RISER HEIGHT SHALL BE 7-3/4". N
SHALL BE 10". STAIR NOSINGS: 3/4" MIN., 1-1/4" MAX. RADIUS

TREAD: 9/16" MAX.

PROVIDE HANDRAILS PER IRC SEC. R311.7.8. TOP OF HANDRA
THAN 34" OR MORE THAN 38" ABOVE THE TREAD NOSINGS.
CONTINUOUS THE FULL LENGTH OF THE FLIGHT PER R31

GRIP-SIZE SHALL BE PROVIDED PER R311.7.8.3.
PROVIDE GUARDS (MIN. 36" HEIGHT) IN LOCATIONS PER IRC SEC. R312.

FACTORY BUILT FIREPLACES & CHIMNEYS SHALL BE LISTED & LABELED AND SHALL
BE INSTALLED & TERMINATED IN ACCORDANCE TO THE CONDITIONS OF THE
LISTINGS. FACTORY BUILT FIREPLACES SHALL MEET EMISSION STANDARDS PER
CH. 51-51 WAC R1004.1.1.
PROVIDE EXTERIOR AIR SUPPLY TO ANY FACTORY-BUILT FIREPLACE PER IRC SEC

R1006.

9.3k W (29%)
5.0k S (29%)

A 14

TNTCO OT IMCC D

WATER HEATERS SHALL COMPLY WITH THE REQUIREMENTS OF THE IRC CH. 20 AND

28

17.1.INSTALL PER MANUFACTURERS SPECIFICATIONS, PROVIDING ALL SPECIFIED
CLEARANCES & VENTILATION.
17.2.WATER HEATERS SHALL BE ANCHORED OR STRAPPED IN THE UPPER
ONE-THIRD AND IN THE LOWER ONE-THIRD OF THE APPLIANCE.
18. ALL SHOWER AND TUB FIXTURES TO HAVE THERMOSTATIC CONTROL W/ 120° F.
MAX. SETTING FOR THERMAL PROTECTION PER UPC 408.3 & 409.4.

PLAN KEY:
IOV INDICATES 110V SMOKE DET. PER I.R.C.
314.3 INTERCONNECTED W/ EMERGENCY
SD. BATTERY BACKUP
co
INDICATES CARBON MONOXIDE
ALARM ALARM PER |.R.C. R315.1
FAN
INDICATES EXHAUST VENTILATION FAN.
SEE "LOCAL EXHAUST" ON COVER
V.T.O.  SHEET FOR ADDITIONAL INFORMATION.
=== INDICATES SHEAR WALL PER
SW STRUCTURAL. SEE "TYPICAL EXTERIOR
T WALL SHEATHING SPECIFICATIONS" ON
SHEET S-0.0.
HD_  INDICATES HOLD DOWN PER
v STRUCTURAL NOTES, S-0.0
S.G.  SAFETY GLASS REQUIRED PER IRC R308

MAY BE COMBINED

15.6k W (49%)
8.4k S (49%)

FRONT

SEISMIC

17%0/]\

17.0K

31.9K
WIND ﬁ/]\
30.2K

PLAN AREA CALCULATIONS

3.1k W 0.7k S

5.7k W 3.2k S

#111

32'-5"

>

UPPER LEVEL: |d08 SF 7.0k W (22%)
MAIN LEVEL: 8871 SF
BASEMENT: | 770 oF 3.6k S (22%)
TOTAL: 5565 SF
4 CAR GARAGE: 880 SF

)
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MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

McCOULLOUGH ARCHITELC]

PROJECT NAME:
LoOT 1

BARCELO HOMES -
244-20019

RJZ
07-Dec-20

M&K PROJECT #:
ENGINEER:
DATE:

SHEARWALL DESIGN SUMMARY

2ND - SIDE EXT. WALL @ BED 2 To BED 4

SHEARWALL 201:
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 8.8 FT. MAX WALL OPENING HT, Hg 5.5 FT.
WALL LENGTH, L 36.8 FT. GUALIFYING WALL LENGTH, L 26.3 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
< 6293 LBS

1500 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

DL AT ENDS OF WALL

ADERQUATE
OVERTURNING EVALUATION:
RESISTIVE DL 134 PLF OVERTURNING MOMENT 13.2 K-FT HoLp DowN DESIGN LOAD [m] LBS
200 LBS RESISTIVE MOMENT 45.2 K-FT HOLDOWN CAPACITY o LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED

SHEARWALL

202: 2ND - SIDE EXT. WALL @ MASTER BATH

SHEARWALL PROPERTIES!

FT.

WALL HEIGHT, H

SHEARWALL ASSEMBLY

MAX WALL OPENING HT, HC

10.1
FT.

WALL LENGTH, L

QUALIFYING WALL LENGTH, L

9.0 FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY

1300 LBS 2151 LBS

SHEARWALL ASSEMBLY SPECIFICATION

<

- 1-s1DbE 7/16" OSB

OVERTURNING EVALUATION:

RESISTIVE DL

DL AT ENDS OF WALL

P1
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 12“!:!.!3. PANEL FIELD - EDGES BLOCKED
ADEQUATE
140 PLF OVERTURNING MOMENT 13.1 K-FT HoLp DowN DESIGN LOAD 985 LBS
400 LBS RESISTIVE MOMENT 4.3 K-FT HoLDowN CAPACITY 1705 LBS

HOLD-DOWN SPECIFICATION

SIMPSON CS16 STRAP TIE (14" END LENGTH)

Page 1



“ MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

PROJECT NAME:

McCOULLOUGH ARCHITELC]
BARCELO HOMES - LOT 1

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

SHEARWALL
SHEARWALL PROPERTIES:
WALL HEIGHT, H 9.5
WALL LENGTH, L 13.3

CAPACITY EVALUATION:

203: 2ND - SIDE EXT. WALL @ MASTER BED

MAX WALL OPENING HT, Hg

0.0 FT.

QUALIFYING WALL LENGTH, L

TOTAL SHEAR LOAD ON WALL
2100 LBS <

SHEARWALL ASSEM

ALLOWABLE SHEARWALL CAPACITY

3186 LBS

BLY SPECIFICATION

SHEARWALL ASSEMBLY

P1 - 1-sIDE 7/16" OSB

FASTENED W/ 8D NAILS AT 6"'0.C. PANEL EDGES & 12'0.C. PANEL FIELD - EDGES BLOCKED

ADERQUATE

OVERTURNING EVALUATION:

REsSISTIVE DL 287

OVERTURNING MOMENT

20.0 K-FT

PLF

RESISTIVE MOMENT

15.2 K-FT

LBS

DL AT ENDS OF WALL 560

HOLD-DOWN SPECIFICATION

UPLIFT CONNECTOR DESIGN LOAD

359 LBS
1705 LBS

HOLDOWN CAPACITY

SIMPSON CS16 STRAP TIE (14" END LENGTH)

SHEARWALL

SHEARWALL PROPERTIES!

204: 2nD - SIDE EXT. WALL @ BED 4

WALL HEIGHT, H 8.8

0.0 FT.

FT. MAX WALL OPENING HT, HC

WALL LENGTH, L 11.5

QUALIFYING WALL LENGTH, L

11.5 FT.

FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

1700 LBS

ALLOWABLE SHEARWALL CAPACITY

< 2758 LBS

SHEARWALL ASSEMBLY SPECIFICATION

SHEARWALL ASSEMBLY

P1 - 1-sIiDE 7/16" OSB

FASTENED W/ 8D NAILS AT 6"'0.C. PANEL EDGES & 12"0.C. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

RESISTIVE DL 345

PLF OVERTURNING MOMENT

DL AT ENDS OF WALL 600

LBS RESISTIVE MOMENT

15.0 K-FT
13.8 K-FT

HOLD-DOWN SPECIFICATION

109 LBS
LBS

HoLp DowN DESIGN LOAD
HOLDOWN CAPACITY 1705

SIMPSON CS16 STRAP TIE (14" END LENGTH)

Page 2



RESIDENTIAL STRUCTURAL ENGINEERING

“ MULHERN+KULP

SHEARWALL DESIGN

PRO

M&K

JECT NAME: MCOULLOUGH ARCHITECEC"

BARCELO HOMES -

PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SUMMARY

LoT 1

SHEARWALL

205: 2ND - SIDE INT. WALL @ SPA

SHEARWALL PROPERTIES:!

WALL HEIGHT, H 10.1

WALL LENGTH, L 7.3 FT.

CAPACITY EVALUATION:

TOTAL

LEE

QUALIFYING WALL LENGTH, L

MAX WALL OPENING HT, Hg

SHEAR LOAD ON WALL

<

FT.

FT.

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

1752 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERQUATE

OVERTURNING EVALUATION:

REsSISTIVE DL

100 PLF

DL AT ENDS OF WALL 400 LBS

OVERTURNING MOMENT

10.1

K-FT

RESISTIVE MOMENT

2.6

K-FT

HOLD-DOWN SPECIFICATION

1025

UPLIFT CONNECTOR DESIGN LOAD
HOLDOWN CAPACITY

1705

SIMPSON CS16 STRAP TIE (14" END LENGTH)

LBS

SHEARWALL

206: 2ND - FRONT EXT. WALL @ BED 4

SHEARWALL PROPERTIE

I=H

WALL HEIGHT, H

8.8 FT.

WALL LENGTH, L

18.3 FT.

CAPACITY EVALUATION:

MAX WALL OPENING HT, HC
QUALIFYING WALL LENGTH, L

TOTAL SHEAR LOAD ON WALL

2600 LBS

5.5

12.3

<

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

2928 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 'IZHEI.E.‘. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

RESISTIVE DL

206 PLF

DL AT ENDS OF WALL

1020 LBS

OVERTURNING MOMENT
RESISTIVE MOMENT

23.0

K-FT

24.3

K-FT

HoLp DowN DESIGN LOAD
HOLDOWN CAPACITY

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED
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PROJECT NAME:

“ MULHERN+KULP BARCELO HOMES - LOT 1

RESIDENTIAL STRUCTURAL ENGINEERING
M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

McCOULLOUGH ARCHITELC]

207: 2ND - REAR EXT. WALL @ BED 2

SHEARWALL
SHEARWALL PROPERTIES:
WALL HEIGHT, H 8.8 FT. MAX WALL OPENING HT, Hg 0.0 FT.
WALL LENGTH, L 10.8 FT. QUALIFYING WALL LENGTH, L 10.8 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

ALLOWABLE SHEARWALL CAPACITY

TOTAL SHEAR LOAD ON WALL
3000 LBS < 4848 LBS

SHEARWALL ASSEMBLY SPECIFICATION

FASTENED W/ 8D NAILS AT 3'D.C. PANEL EDGES & 12"'0.C. PANEL FIELD - EDGES BLOCKED

P3 - 1-sIDE 7/16" OSB

ADERQUATE

OVERTURNING EVALUATION:

26.5 K-FT UPLIFT CONNECTOR DESIGN LOAD

REsSISTIVE DL 270

OVERTURNING MOMENT
HOLDOWN CAPACITY 4645

PLF

400 LBS

RESISTIVE MOMENT 9.2 K-FT

DL AT ENDS OF WALL

HOLD-DOWN SPECIFICATION

SIMPSON MSTC66 STRAP TIE (20" END LENGTH)

1613 LBS
LBS

SHEARWALL

208: 2nD - REAR INT WALL @ MASTER BED

SHEARWALL PROPERTIES!

WALL HEIGHT, H 9.

5 FT. MAX WALL OPENING HT, HC 0.0 FT.
SHEARWALL ASSEMBLY

WALL LENGTH, L 13

QUALIFYING WALL LENGTH, L 13.0 FT.

.0 FT.

CAPACITY EVALUATION:

ALLOWABLE SHEARWALL CAPACITY

TOTAL SHEAR LOAD ON WALL
2000 LBS < 3107 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT GIIEI.C. PANEL EDGES & 'IZHEI.D. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:
RESISTIVE DL 100 PLF OVERTURNING MOMENT 19.0 K-FT HoLp DowN DESIGN LOAD 979
DL AT ENDS OF WALL 400 LBS RESISTIVE MOMENT 6.3 K-FT HOLDOWN CAPACITY 1705

HOLD-DOWN SPECIFICATION

SIMPSON CS16 STRAP TIE (14" END LENGTH)

LBS

LBS

Page 4



N«

MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

M&K PROJECT #:

PROJECT NAME:

244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

McCOULLOUGH ARCHITELC]
BARCELO HOMES -

SHEARWALL XXX: - NoT Useb
SHEARWALL PROPERTIES:
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, Hg 0.0 FT
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

ALLOWABLE SHEARWALL CAPACITY

Les HHHAH

#DIv/0O! LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIDE 7/16" OSB

FASTENED W/ 8D NAILS AT 6"'0.C. PANEL EDGES & 12'0.C. PANEL FIELD - EDGES BLOCKED

#DI1v/0!
OVERTURNING EVALUATION:
REsIsSTIVE DL [m] PLF OVERTURNING MOMENT 0.0 K-FT UPLIFT CONNECTOR DESIGN LOAD LBS
DL AT ENDS OF WALL [m} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY LBS
HOLD-DOWN SPECIFICATION
NO HOLDOWN RERUIRED
SHEARWALL XXX: - NOT UseD
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
H#HHA#HH #D1v/O! LBs

LEE

SHEARWALL ASSEMBLY SPECIFICATION

P1 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 'IZHEI.E.‘. PANEL FIELD - EDGES BLOCKED

OVERTURNING EVALUATION:

RESISTIVE DL

DL AT ENDS OF WALL

#DIv/0!
[m] PLF OVERTURNING MOMENT 0.0 K-FT HoLp DowN DESIGN LOAD LBS
[} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED

Page 5
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MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

McCOULLOUGH ARCHITELC]
LoT 1

PROJECT NAME:
BARCELO HOMES -

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

SHEARWALL 101: 1s5T7- SIDE EXT. WALL @ GUEST
SHEARWALL PROPERTIES:
WALL HEIGHT, H 11.5 FT. MAX WALL OPENING HT, Hg 0.0 FT.
WALL LENGTH, L 15.5 FT. QUALIFYING WALL LENGTH, L 15.5 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
1800 LBS 3705 LBS

SHEARWALL ASSEMBLY SPECIFICATION

<

P1 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERQUATE

OVERTURNING EVALUATION:

UPLIFT CONNECTOR DESIGN LOAD

20.7 K-FT

REsSISTIVE DL

384

OVERTURNING MOMENT

PLF
HOLDOWN CAPACITY

24.1 K-FT

DL AT ENDS OF WALL

400

RESISTIVE MOMENT

LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED

SHEARWALL

1sT - SIDE EXT. WALL @ GARAGE

102:

SHEARWALL PROPERTIES!

0.0

WALL HEIGHT, H

SHEARWALL ASSEMBLY

MAX WALL OPENING HT, HC

11.5

12.0

WALL LENGTH, L

QUALIFYING WALL LENGTH, L

12.0 FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY

1400 LBS 2868 LBS

SHEARWALL ASSEMBLY SPECIFICATION

<

P1 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 'IZHEI.E.‘. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

757

HoLp DowN DESIGN LOAD

16.1 K-FT

RESISTIVE DL

OVERTURNING MOMENT
3695

PLF
HOLDOWN CAPACITY

145
7.0 K-FT

DL AT ENDS OF WALL

RESISTIVE MOMENT

400 LBS

HOLD-DOWN SPECIFICATION

SIMPSON STHD14RJ HOLDOWN
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“ MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

PROJECT NAME:

McCOULLOUGH ARCHITELC]
BARCELO HOMES - LOT 1

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

SHEARWALL

103: 15T - SIDE EXT. WALL @ FIREPLACE

SHEARWALL PROPERTIES:!

WALL HEIGHT, H 11.

5 FT.

WALL LENGTH, L 9.

[m} FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

2100 LBS < 4059 LBS

MAX WALL OPENING HT, Hg 0.0 FT.
[u] FT. SHEARWALL ASSEMBLY

QUALIFYING WALL LENGTH, L 9.

SHEARWALL ASSEMBLY SPECIFICATION

ALLOWABLE SHEARWALL CAPACITY

P3 - 1-sIDE 7/16" OSB

FASTENED W/ 8D NAILS AT 3'D.C. PANEL EDGES & 12"'0.C. PANEL FIELD - EDGES BLOCKED

ADERQUATE
OVERTURNING EVALUATION:
RESISTIVE DL 311 PLF OVERTURNING MOMENT 33.0 K-FT UPLIFT CONNECTOR DESIGN LOAD 2657 LBS
DL AT ENDS OF WALL 800 LBS RESISTIVE MOMENT 9.1 K-FT HOLDOWN CAPACITY 4645 LBS

HOLD-DOWN SPECIFICATION

SIMPSON MSTC66 STRAP TIE (20" END LENGTH)

SHEARWALL

104: 1s7- SIDE EXT. WALL @ GREAT RoaMm

SHEARWALL PROPERTIES!

WALL HEIGHT, H

11.5 FT.

WALL LENGTH, L

10.5 FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

MAX WALL OPENING HT, HC 0.0
QUALIFYING WALL LENGTH, L 10.5

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

2500 LBS < 4736 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P3 - 1-sIiDE 7/16" OSB

FASTENED W/ 8D NAILS AT 3"'D.C. PANEL EDGES & 12"0.C. PANEL FIELD - EDGES BLOCKED

OVERTURNING EVALUATION:

RESISTIVE DL

DL AT ENDS OF WALL

ADEQUATE
287 PLF OVERTURNING MOMENT 28.8 K-FT HoLp DowN DESIGN LOAD 1861
400 LBS RESISTIVE MOMENT 9.2 K-FT HOLDOWN CAPACITY 3695

HOLD-DOWN SPECIFICATION

SIMPSON STHD14RJ HOLDOWN

LBS

LBS
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RESIDENTIAL STRUCTURAL ENGINEERING

“ MULHERN+KULP

PROJECT NAME:

M&K PROJEGCT #

McCOULLOUGH ARCHITELC]
BARCELO HOMES - LOT 1

1 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

SHEARWALL

105: 15T - SIDE EXT. WALL @ KITCHEN

SHEARWALL PROPERTIES:!

WALL HEIGHT, H 11.5

MAX WALL OPENING HT, Hg

WALL LENGTH, L 15.3 FT.

QUALIFYING WALL LENGTH, L

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

4200 LBS <

ALLOWABLE SHEARWALL CAPACITY

4433 LBS

SHEARWALL ASSEMBLY SPECIFICATION

2.0 FT.
.8 FT. SHEARWALL ASSEMBLY

P3 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT 3”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERQUATE

OVERTURNING EVALUATION:

REsSISTIVE DL 560 PLF

OVERTURNING MOMENT

53.8 K-FT

DL AT ENDS OF WALL 400 LBS

RESISTIVE MOMENT

33.1 K-FT

HOLD-DOWN SPECIFICATION

UPLIFT CONNECTOR DESIGN LOAD

1351 LBS

HOLDOWN CAPACITY

3695 LBS

SIMPSON STHD14RJ HOLDOWN

SHEARWALL

106: 1sT- SIDE INT. WALL @ MuD

SHEARWALL PROPERTIES!

WALL HEIGHT, H

MAX WALL OPENING HT, HC

0.0 FT.

11.0 FT.

WALL LENGTH, L

QUALIFYING WALL LENGTH, L

12.0 FT.

12.0 FT.

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL

2700 LBS <

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

SHEARWALL ASSEMBLY SPECIFICATION

2868 LBS

P1 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT GIIEI.C. PANEL EDGES & 'IZHEI.D. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

RESISTIVE DL

OVERTURNING MOMENT

29.7 K-FT

235 PLF

DL AT ENDS OF WALL

RESISTIVE MOMENT

13.3 K-FT

1000 LBS

HOLD-DaOwN

SPECIFICATION

HoLp DowN DESIGN LOAD

HOLDOWN CAPACITY

1366

4645

SIMPSON MSTC66 STRAP TIE (20" END LENGTH)

LBS

LBS
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PrROJECT NAME: MCOULLOUGH ARCHITED?

RESIDENTIAL STRUCTURAL ENGINEERING
M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

“ MULHERN+KULP BARCELO HOMES - LOT 1

SHEARWALL DESIGN SUMMARY

18T - FRONT EXT. WALL @ GARAGE (LEFT)

SHEARWALL 107:
SHEARWALL PROPERTIES:
WALL HEIGHT, H 8.5 FT. MAX WALL OPENING HT, Hg 2.0 FT.
WALL LENGTH, L 23.0 FT. QUALIFYING WALL LENGTH, L 4.5 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

ALLOWABLE SHEARWALL CAPACITY

TOTAL SHEAR LOAD ON WALL
Les < 1076 Jies

SHEARWALL ASSEMBLY SPECIFICATION
n
P1 - 1-sibE 7/16 0SB
FASTENED W/ 8D NAILS AT 6”|:|.|3. PANEL EDGES & 12"|:|.|::. PANEL FIELD - EDGES BLOCKED
ADERLATE
OVERTURNING EVALUATION:
REsIsSTIVE DL 134 PLF OVERTURNING MOMENT 6.0 K-FT UPLIFT CONNECTOR DESIGN LOAD [m} LBS
DL AT ENDS OF WALL 800 LBS RESISTIVE MOMENT 24.8 K-FT HoLbDowN CAPACITY [m] LBS
HOLD-DOWN SPECIFICATION
NDO HOLDOWN RERUIRED
SHEARWALL 108: 157 - FRONT EXT. WALL @ GARAGE (RIGHT)
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 8.5 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 14.0 FT. QUALIFYING WALL LENGTH, L 14.0 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
3400 LBS < 6314 LBS
SHEARWALL ASSEMBLY SPECIFICATION
1
P3 - 1-si1DE 7/16 0SB
FASTENED W/ 8D NAILS AT BIID.C. PANEL EDGES & 12"C|.|3. PANEL FIELD - EDGES BLOCKED
ADEGUATE
OVERTURNING EVALUATION:
REsISTIVE DL 134 PLF OVERTURNING MOMENT 28.9 K-FT HoLp DowN DESIGN LOAD 1357 LBS
DL AT ENDS OF WALL 600 LBS RESISTIVE MOMENT 9.9 K-FT HoLbDowN CAPACITY 3695 LBS

HOLD-DOWN SPECIFICATION

SIMPSON STHD14RJ HOLDOWN
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PrROJECT NAME: MCOULLOUGH ARCHITED?

RESIDENTIAL STRUCTURAL ENGINEERING
M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

“ MULHERN+KULP BARCELO HOMES - LOT 1

SHEARWALL DESIGN SUMMARY

SHEARWALL 109: 157 - REAR EXT. WALL @ GUEST

SHEARWALL PROPERTIES:!

FT. MAX WALL OPENING HT, Hg 0.0 FT.
SHEARWALL ASSEMBLY P3-BS

QUALIFYING WALL LENGTH, L 10.8 FT.

WALL HEIGHT, H 11.5

WALL LENGTH, L 10.8 FT.

CAPACITY EVALUATION:

ALLOWABLE SHEARWALL CAPACITY

TOTAL SHEAR LOAD ON WALL
7000 LBS < 9697 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P3-BS - 2-sIDES 7/16" OSB
FASTENED W/ 8D NAILS AT 3”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED

ADERLATE
OVERTURNING EVALUATION:
REsIsSTIVE DL 370 PLF OVERTURNING MOMENT 97.8 K-FT UPLIFT CONNECTOR DESIGN LOAD 8002 LBS
DL AT ENDS OF WALL 400 LBS RESISTIVE MOMENT 11.8 K-FT HoLbDowN CAPACITY 12425 LBS
HOLD-DOWN SPECIFICATION
SIMPSON HDU14-SDS2.5 HOLDOWN
SHEARWALL 110: 15T - REAR EXT. WALL (@ KITCHEN
SHEARWALL PROPERTIES:
WALL HEIGHT, H 11.5 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 3.5 FT. QUALIFYING WALL LENGTH, L 3.5 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
ALLOWABLE SHEARWALL CAPACITY

TOTAL SHEAR LOAD ON WALL
1200 LBS < 1325 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P3 - 1-sIiDE 7/16" OSB
FASTENED W/ 8D NAILS AT BHEI.C. PANEL EDGES & 'IZHEI.E.‘. PANEL FIELD - EDGES BLOCKED

ADEQUATE
OVERTURNING EVALUATION:
RESISTIVE DL 234 PLF OVERTURNING MOMENT 13.8 K-FT HoLp DowN DESIGN LOAD 3570 LBS
DL AT ENDS OF WALL 400 LBS RESISTIVE MOMENT 1.3 K-FT HOLDOWN CAPACITY 5850 LBS

HOLD-DOWN SPECIFICATION

SIMPSON MSTGC78 STRAP TIE
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PrROJECT NAME: MCOULLOUGH ARCHITED?

“ MULHERN+KULP BARCELO HOMES - LOT 1

RESIDENTIAL STRUCTURAL ENGINEERING
M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

SHEARWALL DESIGN SUMMARY

11 1: 15T- FRONT INT. WALL @ GARAGE

SHEARWALL H
SHEARWALL PROPERTIES:
WALL HEIGHT, H 11.0 FT. MAX WALL OPENING HT, Hg 8.0 FT.
WALL LENGTH, L 31.5 FT. QUALIFYING WALL LENGTH, L 28.0 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY

2400 LBS < 6692 LBS

SHEARWALL ASSEMBLY SPECIFICATION

n
P1 - 1-sibE 7/16 0SB
FASTENED W/ 8D NAILS AT 6”E|.|3. PANEL EDGES & '|Z"E|.I3. PANEL FIELD - EDGES BLOCKED
ADERUATE
OVERTURNING EVALUATION:
REsIsSTIVE DL 130 PLF OVERTURNING MOMENT 26.4 K-FT UPLIFT CONNECTOR DESIGN LOAD [m} LBS
DL AT ENDS OF WALL 400 LBS RESISTIVE MOMENT 35.5 K-FT HoLbDowN CAPACITY [m] LBS
HOLD-DOWN SFPECIFICATION
NO HOLDOWN RERUIRED
SHEARWALL XXX: - NoT Useb
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
SHEARWALL ASSEMBLY SPECIFICATION
1
P1 - 1-sibE 7/16 0OSB
FASTENED W/ 8D NAILS AT 6"EI.C. PANEL EDGES & 12"!:!.!3. PANEL FIELD - EDGES BLOCKED
#DIv/0!
OVERTURNING EVALUATION:
REsISTIVE DL [m] PLF OVERTURNING MOMENT 0.0 K-FT HoLp DowN DESIGN LOAD [m} LBS
DL AT ENDS OF WALL [} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY [m] LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED
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MULHERN+KULP

RESIDENTIAL STRUCTURAL ENGINEERING

PROJECT NAM

E:

BARCELO HOMES - LOT 1

M&K PROJECT #: 244-20019

ENGINEER: RJZ
DATE: O07-DEC-20

McCOULLOUGH ARCHITELC]

SHEARWALL DESIGN SUMMARY
SHEARWALL XXX: - NoT Useb
SHEARWALL PROPERTIES:
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, Hg 0.0 FT.
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT. SHEARWALL ASSEMBLY

CAPACITY EVALUATION:

TOTAL SHEAR LOAD ON WALL
LBS

HHHAH

ALLOWABLE SHEARWALL CAPACITY

SHEARWALL ASSEMBLY SPECIFICATION

#DIv/0O! LBS

P1 - 1-sIDE 7/16" OSB

FASTENED W/ 8D NAILS AT 6'0.C. PANEL EDGES & 12'0.C. PANEL FIELD - EDGES BLOCKED

#DI1v/0!
OVERTURNING EVALUATION:
REsIsSTIVE DL [m] PLF OVERTURNING MOMENT 0.0 K-FT UPLIFT CONNECTOR DESIGN LOAD [m}
DL AT ENDS OF WALL [m} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY [m]

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED

SHEARWALL

SHEARWALL PROPERTIES!

WALL HEIGHT, H 10.0

10.5

WALL LENGTH, L

CAPACITY EVALUATION:

1: BASEMENT - SIDE INT. WALL @ THEATER (TYP. OF 2)

MAX WALL OPENING HT, HC

0.0

10.5

FT. QUALIFYING WALL LENGTH, L

TOTAL SHEAR LOAD ON WALL

1200 LBS

<

SHEARWALL ASSEMBLY

ALLOWABLE SHEARWALL CAPACITY

2510 LBS

SHEARWALL ASSEMBLY SPECIFICATION

P1

n
- 1-sIDE 7/16 0SB
FASTENED W/ BD NAILS AT 6'0.C. PANEL EDGES & 12'0.C. PANEL FIELD - EDGES BLOCKED

ADEQUATE

OVERTURNING EVALUATION:

RESISTIVE DL 362

OVERTURNING MOMENT

12.0 K-FT

PLF

DL AT ENDS OF WALL 400

RESISTIVE MOMENT

K-FT

LBS

HOLD-DOWN SPECIFICATION

HoLp DowN DESIGN LOAD 85

LBS

HOLDOWN CAPACITY 3695

LBS

SIMPSON STHD14RJ HOLDOWN
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PROJECT NAME:

McCOULLOUGH ARCHITELC]

' ' RESIDENTIAL STRUCTURAL ENGINEERING BARGELO HOMES - LOT 1
M&K PROJECT #: 244-20019
ENGINEER: RJZ
DATE: O07-DeECc-20
SHEARWALL DESIGN SUMMARY
SHEARWALL 2! BASEMENT - REAR EXT. WALL @ REC
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 5.0 FT. MAX WALL OPENING HT, Hg 0.0 FT.
WALL LENGTH, L 3.5 FT. QUALIFYING WALL LENGTH, L 3.5 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
1200 LBS < 1579 LBS
SHEARWALL ASSEMBLY SPECIFICATION
P3 - 1-sIDE 7/16" OSB
FASTENED W/ 8D NAILS AT BHD.E. PANEL EDGES & 12"|:|.|::. PANEL FIELD - EDGES BLOCKED
ADEGUATE
OVERTURNING EVALUATION:
REsIsSTIVE DL [m] PLF OVERTURNING MOMENT 18.5 K-FT UPLIFT CONNECTOR DESIGN LOAD 5285 LBS
DL AT ENDS OF WALL [m} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY 9610 LBS
HOLD-DOWN SPECIFICATION
SIMPSON HDUB-SDS2.5 HOLDOWN
SHEARWALL XXX: - NOT UseD
SHEARWALL PROPERTIES:!
WALL HEIGHT, H 0.0 FT. MAX WALL OPENING HT, HC 0.0 FT.
WALL LENGTH, L 0.0 FT. QUALIFYING WALL LENGTH, L 0.0 FT. SHEARWALL ASSEMBLY
CAPACITY EVALUATION:
TOTAL SHEAR LOAD ON WALL ALLOWABLE SHEARWALL CAPACITY
R PP Fowio: s
SHEARWALL ASSEMBLY SPECIFICATION
P1 - 1-sI1DE 7/16" OSB
FASTENED W/ 8D NAILS AT 6"E|.C. PANEL EDGES & 12"C|.|3. PANEL FIELD - EDGES BLOCKED
#DIv/0!
OVERTURNING EVALUATION:
REsISTIVE DL [m] PLF OVERTURNING MOMENT 0.0 K-FT HoLp DowN DESIGN LOAD [m} LBS
DL AT ENDS OF WALL [} LBS RESISTIVE MOMENT 0.0 K-FT HoLbDowN CAPACITY [m] LBS

HOLD-DOWN SPECIFICATION

NO HOLDOWN REQUIRED
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