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SCOPE: CLIENT REQUESTED STRUCTURAL ENGINEERING TO
PROVIDE LATERAL ENGINEERING FOR A TWO-STORY WOOD
FRAMED BUILDING IN KING COUNTY, WA.

BASIS OF DESIGN IS DRAWINGS PROVIDED BY CLIENT. NO
ANALYSIS AND DESIGN OF BRACING, TEMPORARY OR
PERMANENT, REQUESTED OR CONDUCTED. ALL BRACING,
TEMPORARY AND PERMANENT, SHALL BE RESPONSIBILITY OF
CONTRACTOR.

LOADS: 2015 IBC/ASCE 7-10
VERTICAL: ROOF DL= 15 PSF
SL= 25 PSF
FLOOR DL= 15 PSF
LL= 40 PSF
LATERAL: WIND: 2015 IBC, PER ASCE 7-10, SECTION 26.

RISK CATEGORY II, ENCLOSED, 110
MPH EXPOSURE B. SEE ATTACHED
WIND CALCULATIONS.

APPROX. MEAN ROOF HT = 23’

SEISMIC: 2015 IBC, PER ASCE 7-10, SECTION 12,
RISK CATEGORY II, IMPORTANCE FACTORI = 1.0,
SITE CLASSIFICATION D, DESIGN CATEGORY D
OMEGA= 3.0

R= 6.5 LIGHT FRAMED WOOD SHEARWALLS,

USE BOTH DIRECTIONS.

COEFF= 0.193 STRENGTH LEVEL, 0.135 SERVICE
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MC SQUARED, INC. Job: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
(360) 754-9339 Sheet: Page of

FAX (360) 352-2044

Scope of Work: Structural calculations for the lateral of a two story house located in King County, WA.

Site Address: Mercer Istand, Washington 98040

Design Loads:

Roof Dead load = 15.0 psf
Snow load = 25.0psf  Is=1.0

Wall Dead Load = 12.0 psf

Floor Dead Load = 15.0 psf
Live Load = 40.0 psf

Conc. Dead Load = 150 pcf

Lateral Forces per the 2015 IBC/ASCE 7-10

Wind: Virro = 110.0 mph
Vasp = 85.0 mph
Occupancy Cat. ||
Exposure = B
Roof Pitch = 5:12

Seismic: Ss = 1.449
S, =0.554
le=1.0
Fa = 1.000
Fv = 1.500
=25
Sos = 0,966
SoL = (0.554
Wood Sheathed Shear Walls R= 6.5
Cs = Sps/(R/1)
p=1.3
VLRFD= 0.193 W
Vaso= 0.135 W

Soil:

1500 PSF, Bearing Capacity
= 400 PCF, Passive Resistance
= 35 PCF, Active Pressure

= (.50, Coefficient of Friction

= 6H, Seismic Loading



MWFRS Wind Loads

{ASCE 7-10, Ch. 28)

Exposure: B
Height: 30 ft
Speed: 110 MPH (LRFD)
Zone Pressure
Pitch; 5:12 = 22.6 deg A 25.4 Xx1.00x1.0= 25.4
A= 100 B -1.6 x1.00x1.0= -1.6
Kzt= 1.00 C 17.6 x1.00x1.0= 17.6
D 0.1 Xx1.00x1.0= 0.1
Wall Ht1: 12
Wall Ht2: 9 ft
Roof Ht: 9 ft Avgof ARC= (25.4+17.6)/2= 215
21.5%0.6= 129
Components and Cladding
Horizontal
Exposure: B
A= 1.00
Kzt= 1.00
V= 11¢  MPH {LRFD}
7 Pressure Avg. 4&5 | Avg. 4&5
area  (sA)] 2" | (psk) (LRFD} | (ASD)
10 4 -23.6 x1.00x1.0= -23.6 -26.4 15.8
5 -29.1 x1.00x1.0= -29.1
20 4 -22.6 x1.00x1.0= -22.6 24.9 149
5 -27.2 x1.00x1.0= -27.2
50 4 -21.3 x1.00x 1.0 = -213 930 138
5 -24.6 x1.00x1.0= -24.6
100 4 -20.4 x1.00x1.0= -20.4 215 12.9
5 -226 x1.00x1.0= -226
Vertical
, Pressure Avg. 4&5 | Avg. 4&5
area (B " | (psF) (LRFD) | (ASD)
10 2 -36.9 x1.00x1.0= -36.9 369 921
3 -36.9 x1.00x1.0= -36.9
20 2 -35.8 x100x1.0= -35.8 358 215
3 -35.8 x100x10= -35.8
50 2 -343 x100x1.0= -34.3 343 206
3 -34.3 x1.00x1.0= -34.3
100 2 -33.2 Xx100x1.0= -33.2 332 -19.9
3 -33.2 x1.00x10= -33.2

PSF
PSF
PSF
PSF

PSF (LRFD)

PSF (ASD)



Seismic Base Shear
Roof weight = 15 psf
Interior Wall weight = 10 psf
Exterior Wall weight = 12 psf
Typ. Wall Height = 9 ft

Welghts Level Label R/I::;)rea F:i:f\')m Dec(k;;rea DT;::)M EXt'(::';a”S Int. Walls (ft)] Total Wt (lbs)
2 Upper Roof 3835 15 psf 0 0 248 239 81672
1 Floor/Deck 3074 15 psf 581 10 psf 204 154 94013
I= 175685
Sds = 0.966
Base Shear (E) = p*Cs*W = 1
Base Shear (E) = 0.133 W (LRFD) p= 1.3
= 0.135 W [ASD) = 6.5
E= 33942 #(LRFD) Cs=| (Sds*1)/R
= 23760 H {(ASD} = 0.149
Base Shear Level Wt (#) H {ft) WH % E (#)
2 81672 21 1715112 60% 14332
23760 1 94013 12 1128156 40% 9427
I 175685 23760




gm Loads

**Loads to A* & B* cantilevered back to A & B respectively

W = 12.9 PSF **No Wind Loads to lines A & B at Level 1
Line H {ft) w (plf) L {ft) B (ft) V(#) v (#) v {plf} M (FT-#) T=C
A-B 13.5 174.2 40 86 6966 3483 41 34830 405
1-2 13.5 174.2 61 40 10623 5312 133 81002 2025
2-3 135 174.2 25 40 4354 2177 54 13605 340
A-B 10.5 0 38 59 0 0 0 0 0
1-2 10.5 135 59 38 7992 3996 105 58938 1551
Total Base Shear: A-B= 6966 #
1-3= 22968 #
Level Line E {#} w (plf) L {ft} B (ft) v (#) v {plf) M (FT-#) T=C
2 A-B 14332 358 40 86 7166 33 71661 833
1-2 11283 185 61 40 5641 141 86030 2151
2-3 3050 122 25 40 1525 38 9530 238
1 A-B 9427 248 38 59 4714 80 44780 759
1-2 9427 160 59 38 4714 124 69527 1830
Total Base Shear= 23760 #
2ads:
1.966 {Fp)min = 0.2*{Sds}*I*W/1.4
IF/IW) (Fp)max = 0.4*(Sds)*I*W/1.4
n n Design
z Fi z Wi Base Wind Load
Level Fx (#) — Wx (#) — Fpx (#)  Fmin (#) Fmax  Shear(#) (#) v (plf)
2 14332 14332 81672 81672 14332 11271 22541 14332 14977 -
1 9427 23760 94013 175685 12714 12974 25948 12974 7992 171
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Loads To Lines

--> See Earthquake base shears and Wind base shears for loads

Load Case Level Line V1 (#) V2 (#) Total Sum
A 3483 3483 6966
B 3483 3483
2 1 5312 5312
2 5312 2177 7488 14977
3 2177 2177
Wind A 3483 3483
6966
B 3483 3483
1 1 3996 5312 9307
2 3996 7488 11484 22968
3 2177
A 7166 7166 14332
B 7166 7166
2 1 5641 5641
2 5641 1525 7166 14332
Seismic 3 1525 1525
A 4714 7166 11880 23760
B 4714 7166 11880
1 1 4714 5641 10355
2 4714 7166 11880 23760
3 1525
Line Dead Loads  (Excluding Wall weights}
. Wit T™wW Weight at
L Level
ne Bve (psf) (f) | Line (plf)
A 2 15 20 300
1 15 2 30
B 2 15 20 300
1 15 2 30
1 2 15 2 30
1 15 8 120
2 2 15 2 30
1 15 10 150
3 2 15 8 120




juared, Inc. Name: Altman Middle Lot Project: 2020-0198 1/2" AB Z,: 944 |b
ast 4th Ave. Date: 5/21/2020 Wall Wt: 12 psf
ia, WA 98506 Engineer:  JAG
: {360) 754-9339 Page of
. Total Wall | Anchor Bolts | Wall Wall . Roof Total Net | Total | Required
Level | V |WallAvailable| yoy | V| 1ype [T # [ oc. | Height | Section | "P™ | M'B | weignt | weight | uplitt | uplift | Holdown
2R 7166 | 10+55+8+4.25+ 36.8 195 1 3 48 9 10 1751 4.9 300 354 -19 LTT20B
5.546.25+3.4 9 8 1751 [ 1.125 300 354 335 LTT2CB
9 5.5 1751 [ 1.636 300 354 778 LTT20B
9 5.25 1751 [ 1.714 300 354 822 LTT20B
9 4.25 1751 [ 2.118 300 354 999 LTT208
9 3.4 1751 [ 2.647 300 354 1149 LTT208
’R 7166 |5.3+5.34B+3.8+4.4 40.0 179 1 9 8 1614 [ 1.125 300 354 198 MST37
BT 9 7 1614 [ 1.286 300 354 375 MST37
9 il 1614 1.5 300 354 552 MST37
9 5.3 1614 [ 1.698 300 354 676 MST37
9 4.4 1614 | 2.045 300 354 836 MST37
9 3.8 1614 | 2.368 300 354 942 MST37
1F | 11880 [3.33+3.33+4.33+45+ 26.0 457 3 13 32 12 10 5485 1.2 30 102 4975 | 5351 HDUS
10 12 5 5485 24 30 102 5230 { 5783 HDUS
12 4.33 5485 | 2.771 30 102 5264 { 6100 HDUS
8.50 3.33 5485 | 2.653 30 81 5350 | 6027 HDUS
2R 5641 5.3+5.3¥5+5.5 21.0 269 2 6 48 9 55 2418 | 1.636 30 84 2187 HDU2
9 5 2418 1.8 30 84 2208 HDU2
9 5.3 2418 | 1.698 30 84 2195 HDU2
2R 7488 14+16 30.0 250 1 8 438 9 5.5 2247 [ 1.636 30 84 2016 HDU2
9 5 2247 1.8 30 84 2037 HDU2
2R 2177 | 1.67+1.67+1.67 5.0 435 4 2 48 55 1.67 2395 [ 3.283 30 63 2342 HDU2
1 sheathing nailed with Bd's al 6" on center all edges. (Capacity= 260 plf )
2 sheathing nailed with Bd's al 4" on center all edges with 3X or 4X studs at adjoining panel edges. {Capacity= 380 pif )
3 sheathing nailed with Bd's al 2" on center ak edges with 3X or 4X studs at adjoining panel edges. {Capacity= 640 plf )
4 sheathing nailed with 10d’s at 2 on center all edges with 3X or 4X studs at adjoining panel edges. (Capacity= 770 plf )
g Adjustment
'!l’!Zbl‘h | *+* Concrete Retaining walls at Level 1 lines A, 1, & 2
*+* Shearwall strapping Required @ Wall Line B - Level 1
Ivl [Section H \'a v* *** (2} Simpson W5W18x10's required @ Walt line 3
2R 3.4 9 195 257.5
2R 38 9 179 212.4
1F 4.33 12 457 633.4
1F 3.33 8.5 457 583.4
2R 1.67 55 435 716.9




SQUARED, INC. Job: Altman Middle Lot 2020-0198
WASHINGTON 98506 Date: 5/21/2020 By: JAG
160} 754-9335 Sheet: Page of
{360} 352-2044
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TYPICAL SHEAR WALL NOTES

Use 1/2" dia. by 10" Anchar Bolls (AB's) with single plates or 1/2" dia. by 12" AB's with 3X ¢r double plates spacad as shown on the drawings.

AB's shall have 7* of embedment inta fooling, shall be centered in the slud wall, and shall project through the bottom plate of the wall. All ancher
bolis shall be placed within 12" from comers, and 12" from the ends of both plates at splices.  All anchor boits shall have a 3" square, 1/4” thick plate
washars belween tha top of the sill plate and the nut.  (If using axpansion anchors as substitutes for anchar bolts, embed a minimum of 3-1/2" info
concrete.}

All wall sheathing shall be 1/2° COX plywood, 5/8™ T1-11 siding, or 7/16" OSB with exterior exposure glue and span rated "SR 24/0" or batter. All
free sheathing edges shak be blocked with 2x4 or 2x6 flat blocking except where noted on the drawings or below.

All nails shafl be 8d or 10d common (8d common nails must be 0.131 inch diameter, Senco KC27 Nails are equivalent. § 10d common nails are
called for the diamseter must be 0.148 inches, Senco MD23 Nails are equivaleni when used with 4" plywood). Mail size and spacing at all sheathing
edges shall be as required below or as in the drawings. Mail spacings shall be 12" a.¢. for all field nailing except as noted.

Hold downs are Simpson "Sirong Tie" and shall be inslalled per the manufacture's recommendation. Equivalent hcldowns by United Steel
Producis Company "Kant-Sag” lhat have ICC approval can be substituted in place of Simpson holdowns.

The nailing of the sole plate to the floor shall be 16d commaon nails to match the spacing of ihe shear wall edge nailing.

Wall framing shall be #2 Doug-Fir or better. 3X, 4X, or 6X sluds can be made from mulliple 2X studs glued and nailed logether with (2) rows of
10d's at B" on cenler each row.

3x sill plates can be a combination of {1) pressure ireated 2X sill directly in conlact with concrete and another non-treated 2X sill plate nailed to the
lower plate with (2} rows of 10d common na#s at 6" on center each row.

All fastenars in pressure treated wood shall be hot dipped galvanized or stainless steel. Anchor balts are not required to be of stainless steel or
gaivanized.

ROOF DIAPHRAGM
" plywood or 7/16" CSB, span rated 24/16 or belter, nail with 84 common nails at 6" on center edges and 12" on center field, Sheathing shali lay
perpendicular to framing.

FLOOR DIAPHRAGM

3/4” tongue and groove plywoad or OSB sheathing span rated 48/24 or better. Glue and nail with 10d cammons at 6" on center edges, and 12" on
center field. Sheathing shall lay perpendicular to framing.

SHEAR WALL SCHEDULE

1 sheathing nailed with 8d's al 6" on center all edges. (Capacity= 260 pif )

2 sheathing railed with 8d's al 4" on center all edges with 3X or 4X studs at adjoining panel edges. (Capacity= 280 pif )

3 sheathing nailed with 8d's al 2" on center all edges with 3X or 4X studs at adjoining panel edges. (Capacity= G40 pif )

4 sheathing nailed with 10d's at 2" on center all edges with 3X or 4X studs at adjoining panel edges.  {Capacity= 770 pif }

HOLDOWN SCHEDULE

LTT208 LTT20B attaches lo foundation with 1/2" diameter anchor bolt with 7* minimum embedment for cast in place construction.
Use ¥2" diameler threaded rod in cleaned 5/8" diameter hole 8" deep and epoxy with Simpson AT-XP if installed after
concrete has been cast.  LTT208 atlaches to double stud minimum with {10) 16d sinker nails. (Cap = 1500)

HDU2 HDU2 atlaches to foundation with a 5/8" diameter anchor bolt with 14" minimum embedment for cast in place
construction. Use 5/8” diameter threaded rad in cleaned 3/4" diameter hole 7" deep and epoxy with Simpscn AT-XP if
installed afler concrete has been cast. HDU2 attaches to double studs with (6) Simpson SDS1/4X3 screws. {Cap = 3075)

HDU8 HDUB atiaches to foundation with a 7/8" diameter anchor bolt with 18" minimum embedment into a 8" concrete stem wall
for cast in place construction. Use 7/8" diameter threaded rad in ¢cleaned 1" diameter haole 12" deep and epaxy with
Simpson AT-XP if installed aHler concrele has been cast.  HDUS attaches to doubls studs with (20) Simpson SDS1/4X3
screws. (Cap = 6765)

15



ROOF FRAMING




MC SQUARED, INC. Job: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
(360) 754-9339 Sheet: Roof Framing Page of
FAX (360} 352-2044
Header: A
Span= 9.0 ft
TW=  2.0ft
DL= 15 psf 20ft= 30 plf
SL= 25 psf 20 ft= 50 plf Use: #2 DF 4x6
** |JSE 3.5x12 GLB PER ARCH
Header: B
Span= 18.0ft
TW=  2.0ft
DL= 15 psf 2.0ft= 30 plf
SL= 25 psf 20ft= 50 plf Use: #1 DF 6x10
** UUSE 3.5x12 GLB PER ARCH
Header: C
Span= 5.0ft
TW= 17.0ft
DL= 15 psf 17.0ft= 255 plf
5L= 25 psf 17.0ft= 425 plf Use: #2 DF 4x8
Beam: D
Span=12.0ft
TW= 80ft
DL= 15 psf B.Oft= 120 plf
SL= 25 psf BOft= 200 plf Use: #1 DF 6x8
Rafters: E
Span=  8.0ft
TW=2.0ft
DL= 15 psf 2.0ft= 30 plf
SL= 25 psf 2.0ft= 50 plf Use: #2 DF 2x6
Header: F
Span=  B.0ft
TW= 175ft
DL= 15psf X 175ft= 263 plf
SL= 25psf X 175ft= 438 plf
PL= 720+1200 {D+S)VviaD Use: #1 DF 6x10

|7



MC SQUARED, INC. lob: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
(360) 754-9339 Sheet: Roof Framing Page of
FAX (360) 352-2044
Beam: G
Span= 16.0ft
TW= 2.0ft
PL= 72041200 (D+S)ViaD Use: #1 DF 6x10
Beam: H
Span= 12.0ft
TW= 40ft
DL= 15psf X 4.0ft= 60plf
SL= 25psf X 4.0ft= 100 plf Use: #2 DF 4x8
Header: I
Span= 6.0ft
TW= 2151t
DL= 15psf x 21.5ft= 323 pif
SL=25psf X 21.5ft= 538 plf Use: #2 DF 4x10
Beam: J
Span= 6.5ft
TW= 50ft
DL= 15psf X 5.0ft= 75plf
SL=25psf X 5.0ft= 125plf Use: #2 DF 4x6
Beam: K
Span= 10.5ft
TW= 50ft
DL= 15psf x 5.0ft=  75plf
SL= 25psf X 5.0ft= 125 plf Use: #2 DF 4x8
Header: L
Span= 3.0ft
TW= 20.0ft
DL= 15psf x 20.0ft= 300 plf
SL=  25psf X 200ft= 500 plf Use: #2 DF (2)2x6



MC SQUARED, INC.

OLYMPIA, WASHINGTON 98506

(360) 754-9339
FAX (360) 352-2044

Altman Middle Lot

2020-0198

5/21/2020

By: JAG

Roof Framing

Page of

Header:
Span=
TW =

M
9.5t
200 ft

15 psf
25 psf

N
7.5 ft
11.0ft

15 psf
25 psf
3.7ft
11.0 ft
15 psf
25 psf
12.0 ft
11.0 ft
15 psf
25 psf
7.5t

11.0ft

15 psf
25 psf

200ft=
20.0ft=

11.0ft=
11.0ft=

11.0ft=
11.0ft=

110ft=
11.0 ft=

11.0ft=
11.0ft=

300 plf
500 pif

165 plf
275 plf

165 plf
275 plf

165 plf
275 plf

165 plf
275 plf

Use:

Use:

Use:

Use:

Use:

#1 DF 6x10

#2 DF 4x8

#2 DF (2)2x6

#1 DF &x10

#2 DF 4x10
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MC Squared, Inc. Project Title:

Engineer: Project 10 /)
Project Descr: e

Printed: 26 MAY 2020, 142PM

File = m:ENGINE-1\2-ENER~1.0:201126~1.ECH

ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Multiple Simple Beam
Lic. # : KW-06005122
Description : ROOF |

Wood Beam Design: A

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  4x6, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 1,350.0psi  Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Fb - Compr 900.0 psi Fc - Perp 6250psi  Ft 575.0 psi Eminbend - xx 580.0ksi
Applied Loads

Unif Load: D =0.0150, S =0.0250 k/ft, Trib= 2.0 ft

Design Summary
Max fb/Fb Ratio = 0.409: 1 : ¥ D(0.030) 5(0.050) 5 ¥
fb : Actual : 550.84 psi at 4,500 f in Span# 1 I : . |
Fb : Allowable : 1,345.50 psi
Load Comb : +D+S+H 8 8
Max fv/FvRatio = 0.122:1
fv : Actual ; 25.25 psi at 0.000 ft inSpan# 1 9.0, d4x6
Fv : Allowable : 207.00 psi
Load Comb : +D+3+H Max Deflections
Max Reactions (k) D L Lr g W E H Downward L+Lr+S 0.096 in Downward Total 0.153 in
Left Support 0.14 0.23 Upward L+Lr+5 0.000 in Upward Tota! 0.000 in
Right Support 0.14 0.23 Live Load Defl Ratio 1130 >360 Total Defl Ratio 706 >240

Wood Beam Design: B
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  3.5x12, GLB, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Prit 1650 psi Fv 265 psi Ebend- xx 1800 ksi Density 31.2 pef
Fb - Compr 1850 psi Fc - Perp 650 psi  Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Unif Load: D =0.0150, S =0.0250 k/ft, Trib=2.0 fi

Design Summary
Max th/Fb Ratio = 0.168 : 1 D(0.030) 5{0.050)
fb : Actual : 462.86 psi at 9.000ft inSpan#1 | ¥ Y Y ¥ ¥
Fb : Allowable : 2,760.00 psi
Load Comb : +D+8+H % %
Max fv/FvRatio = 0.075: 1
fv : Actual : 22.97 psi at 0.000 ft in Span # 1 18,01, 352 ‘
Fv : Allowable : 304.75 psi
Load Comb : +D+S+H Max Deflections
Max Reactions (k} D L Le 8 w E H Downward L+Lr+3 0.131 in Downward Total 0.209 in
Left Support 0.27 0.45 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.27 0.45 Live Load Defl Ratio 1650 »360 Total Defl Ratio 1031 >240

Wood Beam Design: C
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  4x8, Sawn, Fully Unbraced
Usmg Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pril 13500 psi  Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi

Applied Loads
Unif Load: D =0.0150, S =0.0250 k/ft, Trib=17.0 ft

Design Summag ¥ D{0.2550) ${0.4250) s

Max fb/Fb Ratio = 0.618 - 1 T * — i
fb : Actual 831.66 psi at 2.500ft in Span # 1
Fb : Allowable : 1,345.50 psi -
Load Comb : +D+S+H K

Max fv/FvRatio = 0.369: 1
fv : Actual : 76.37 psi at 4.400ft in Span # 1
Fv : Allowable : 207.00 psi 500, 4x8
Load Comb : +D+8+H Max Deflections

Max Reactions (k} D L Lr s w E H Downward L+Lr+S 0.034 in Downward Total 0.054 in
Lefl Support 0.64 1.06 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.64 1.06 Live Load Defl Ratio 1775 =360 Total Defl Ratio 1109 >240



MC Squared, Inc. Project Title: )
Engineer: Project ID: 22
Project Descr:

Printed: 26 MAY 2020, 1:42PM

File = mAENGINE~12-ENER~1.0201126~1.EC6

ENERGALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Multiple Simple Beam
Lic. # : KW-06005122

Wood Beam Design: D

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 6x8, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.1
Fb - Tension 1.200.0 psi Fe - Prll 1,000.0 psi Fv 170.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 1,200.0 psi Fe - Perp 625.0 psi Ft 825.0 psi Eminbend - xx 580.0 ksi

Applied Loads
Unif Load: D =0.0150, $§ =0.0250 kift, Trib=8.01t

Design Summary

Max fb/Fb Ratio = 0.971: 1 D{0.120) 5(0.20) _
fb : Actual : 1,340.51 psi at 6.000ft inSpan# 1 T = X —¥- 1
Fb: Allowable : 1,380 psi [ ' . - L e |
Load Comb : +D+S+H o &

Max fv/FvRatio = 0.321: 1
fv : Actual : 62.84 psi at 11.400 ft in Span # 1 12.01, 6x8
Fv ; Allowable : 195,50 psi
Load Comb : +D+3+H Max Deflections

Max Reactions (k) D L Lr 3 w E H Downward L+Lr+S 0.303 in Downward Total 0.485 in

Left Support 0.72 1.20 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.72 1.20 Live Load Defl Ratio 474 >»360 Total Defl Ratio 296 =240

Wood Beam Design: E
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  2x6, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pril 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi  Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads
Unif Load: D =0.0150, $=0.0250 k/ft, Trib= 2.0 ft
Design Summary D{0.050] 5(0.050]

Max fb/Fb Ratio = 0.656: 1 ¥ ¥ — - ¥ y
fb : Actual : 1,015.54 psi at 4.000ft in Span# 1 [ S : ’ . T : I
Fb : Allowable : 1.547.33 psi
Load Comb : +D+5+H g 8

Max fv/FvRatio = 0.249: 1
fv : Actual . 51.59psi at 0.000ft inSpan# 1 BOf 2x6
Fv : Allowable ; 207.00 psi )

Load Comb : +D+5+H Max Deflections

Max Reactions (k) D L Lr g W E B Downward L+Lr+5S 0.139 in Downward Total 0.223 in
Left Support 0.12 0.20 Upward L+Lr+3 0.000 in Upward Total 0.000 in
Right Support 0.12 0.20 Live Load Defl Ratio 689 >360 Total Defl Ratio 430 >240

Wood Beam Design: F
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  6x10, Sawn, Fully Unbraced
Using Allowable Stress Design with 1BC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.1
Fb - Tension 1,350.0 psi Fc - Prll 925.0 psi Fv 170.0 psi Ebend- xx 1,600.0ksi Density 31.20 pcf
Fb - Compr 1,350.0 psi Fc - Perp 625.0 psi Ft 675.0 psi Eminbend - xx 580.0 ksi
Applied L cads

Unif Load: D =0.0150, S = 0.0250 kfft, Trib= 17.50 ft
Point: =070, S=1.20k@ 4.0t

Design Summary s
Max fb/Fb Ratio = 0.878- 1 D{0.2625/50.4376}
fb : Actual 1,363.49 psi at 4,000t in Span # 1 ¥ ¥
Fb : Allowable : 1,652.50 psi
Load Comb : +D+8+H
Max fv/FvRatio = 0.471:1 g 8
fv : Actual : 92,11 psi at 0.000 ft in Span #1
Fv : Allowable : 195.50 psi 8OM, 6x10
Load Comb : +D+S+H Max Deflections
Max Reactions (k) D L Lr B W E H Downward L+Lr+S 0.100 in Downward Total 0.159 in
Left Support 1.40 2.35 Upward L+Lr+S 0.000 in Upward Tolal 0.000 in
Right Support 1.40 2.35 Live Load Defl Ratio 961 >360 Total Defl Ratio 603 >240
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Multiple Simple Beam
Lic. # : KW-06005122

Wood Beam Design: G

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  6x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.1
Fb - Tension 1,350.0 psi Fc - Prll 925.0 psi Fv 170.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Fb - Compr 1,350.0 psi Fc - Perp 625.0 psi Ft 675.0 psi Eminbend - xx 580.0ksi
Applied Loads

Unif Load: D = 0.0150, §=0.0250 k/ft, Trib=2.0 ft
Point: D=0.70, $=1.20k @ 8.01t

Design Summary
Max fb/Fb Ratio = 0.949- 4 Fmna
fb - Actual : 147372 psl at 8.000ft inSpan#1 | ¢ T D005 50.050 v
Fb : Allowable : 1,652.50 psi | } |
Load Comb : +D+S+H < 8
Max fv/FvRatio = 0.225: 1 1661 6x10
fv : Actual : 43.93 psi at 0.000ft in Span # 1 GO
Fv : Allowable : 195.50 psi
Load Comb ; +D+5+H Max Deflections
Max Reactions (k} D L Lr g W E H Downward L+Lr+S 0.401 in Downward Total 0.636 in
Left Support 0.59 1.00 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.59 1.00 Live Load Defl Ratio 479 »360 Total Defl Ratio 301 >240

Wood Beam Design: H
Calcutations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size ;.  4x8, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fe - Prll 1350 psi  Fv 180 psi Ebend- xx 1600 ksi Density 31.2 pef
Fb - Compr 900 psi Fc - Perp 625psi Ft 575 psi Eminbend - xx 580 ksi
Applied Loads
Unif Load: D =0.0150, S=10.0250 k/ft, Trib=4.0 ft
Design Summary
Max fb/Fb Ratio = 0.838 - 4 0(0.060) $(0.10)
fb : Actual : 1,127.15psi at 6.000ft inSpan#1 | | — ¥ * ¥ Y
Fb : Allowable : 1,345.50 psi l - . }
Load Comb : +D+S+H g 8
Max fv/FvRatio = 0.247:1
fv : Actual : 51.07 psi at 11.400 1t in Span # 1 1201, 4xg
Fv : Allowable : 207.00 psi
Load Comb : +D+S+H Max Deflections
Max Reactions (k} D L Lr g W E H Downward L+Lr+S 0.264 in Downward Total 0.422 in
Left Support 0.36 0.60 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.36 0.60 Live Load Defl Ratio 545 »360 Total Defl Ratio 341 »240

Wood Beam Design : |
Calculations per NDS 2015, IBC 2015, CBC 2016, ASGE 7-10

BEAM Size:  4x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pril 13500 psi  Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi

Applied Loads
Unif Load: D =0.0150, S = 0.0250 k/ft, Trib=21.50 ft

Design Summary i D(0.3225) 5(0.5375}
Max fb/Fb Ratio = 0.749 - 1 3 .
fb : Actual ; 930,45 psi at 3.000ft in Span # 1
Fb : Allowable : 1,242.00 psi : .
Load Comb : +D+S+H X g
Max fv/FvRatio = 0.431:1
fv : Actual : 89.25psi at 5.240ft in Span # 1
Fv : Allowable : 207.00 psi BOR, #x10
Load Comb : +D4S+H Max Deflections
Max Reactions (k) D L Lr s W E H Downward L+L.r+S 0.043 in Downward Total 0.068 in
Left Support 0.97 1.61 Upward L+Lr+S 0.000 in Upward Tolal 0.000 in
Right Support 0.97 1.61 Live Load Defl Ratio 1687 >360 Total Defl Ratio 1054 »240
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Multiple Simple Beam
Lic. # : KW-06005122

Wood Beam Design : J

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  4x6, Sawn, Fully Unbraced
Using Allowable Stress Design with |BC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2

Fb - Tension 900.0 psi Fc - Pril 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads

Unif Load: D =0.0150, S =0.0250 k/fi, Trib=5.0 ft

Design Summary D0{0.0750) 5{0.1250}

Max fb/Fb Ratic = 0.534: 1 ) T — *
b : Actual : 718.30 psl at 3.250 1t in Span #1 ’ : : .
Fb : Allowable : 1,345.50 psi
Load Comb : +D+S+H 8 %i

Max fv/FvRatic = 0.210:1
fv : Actual : 43,56 psi at 6.045ft in Span# 1
Fv : Allowable : 207.00 psi B.50 1, 4xf
Load Comb : +D+S+H Max Deflections

Max Reactions (k} D L Lr s W E H Downward L+Lr+S 0.065 in Downward Total 0.104 in
Left Support 0.24 0.41 Upward L+Lr+S 0.000 in Upward Total 0.004 in
Right Support .24 0.41 Live Load Defl Ratio 1199 >360 Total Defl Ratio 749 =240

Wood Beam Design : K
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  4x8, Sawn, Fully Unbraced
Using Allowable Siress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc-Prll 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi

Applied [ oads
Unif Load: D =0.0150, $=0.0250 K/, Trib= 5.0

Design Summary

Max fb/Fb Ratic = 0.802; 1 . 4 D(0.0750) 5(0.1250) . .
b : Actual : 1,078.72 psi at 5250 ft in Span #1 | - A s T o .
Fb : Allowable ; 1,345.80 psi : :
Load Comb : +D+S+H g

Max fv/FvRatio = 0.266: 1
fv : Actual : 5503 psi at 9.905ft inSpan#1 10.50 i, 4x8
Fv : Allowable : 207.00 psi
Load Comb : +D+3+H Max Deflections

Max Reactions (k) D L Le 8 w E H Downward L+Lr+S 0.193 in Downward Total 0.309 in
Left Support 0.39 0.66 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.39 0.68 Live Load Defl Ratio 651 >360 Total Defl Ratio 407 >240

Wood Beam Design :
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  2-2x6, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade ; No.2
Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied Loads
Unif Lead: D = 0.0150, S =0.0250 k/ft, Trib= 20.0 ft
Desfgn Summagz - Do 301'5(0.50)
Max fb/fFb Ratic = 0.531; 1
fb : Actual : 71405 psi at 1,500 ft in Span # 1
Fb : Allowable : 1,345.50 psi ™
Load Comb : +D+S+H
Max fv/FvRatio = 0.369: 1
fv : Actual : 76.36 psi at 2.550ft in Span # 1
Fv : Allowable : 207.00 psi 30n, 2068
Load Comb : +D+S+H Max Deflections
Max Reactions {k} D L Lr s W E H Downward L+Lr+S 0.014 in Downward Total 0.022 in
Lefi Support 0.45 0.75 Upward L+Lr+S (.000 in Upward Total 0.000 in
Right Support 0.45 0.75 Live Load Defl Ratio 2615 »360 Total Defl Ratio 1634 >240
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Wood Beam Desi

gn: M

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :

6x10, Sawn, Fully Unbraced

Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Doug
Fb - Tension 1.
Fb - Compr 1,

Applied L oads
Unif Load: D =0.0150,

Design Summary

las Fir - Larch
350.0 psi
350.0 psi

Fe - Prll
Fc - Perp

S =0.0250 kt, Trib=20.0ft

925.0 psi
625.0 psi

Fv
Ft

Wood Grade : No.1
178.0 psi
675.0 psl

Ebend- xx
Eminbend - xx

1,600.0 ksi 31.20 pef

580.0 ksi

Density

D(D.SO}'S(O.SO)

Max fb/Fb Ratio = 0.843:1 ¥ ¥
fb : Actual : 1,309.09 pst at 4,750 ft in Span# 1
Fb : Allowable : 1,562.50 psi
Load Comb : +D+5+H g 8
Max fv/FvRatio = 0.469: 1
fv 1 Actual : 91.64 psi at 8.740ft in Span # 1 950 k. 6210
Fv : Allowable : 185.50 psi T
Load Comb : +D+S+H Max Deflections
Max Reactions (k} D L Lr s w E H Downward L+Lr+S 0.147 in Downward Total 0.234 in
Left Support 1.43 2.38 Upward L+Lr+S 0,000 in Upward Total 0,000 in
Right Support 1.43 2.38 Live Load Defl Ratio 778 >360 Tota! Defl Ratio 486 >240

Wood Beam Design : N

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 4x8,

Sawn, Fully Braced

Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Doug
Fb - Tension
Fb - Compr

Applied t oads
Unif Load; D =9.0150,

Design Summary

las Fir - Larch
900 psi
900 psi

Fc - Pril
Fc - Perp

§=0.0250 K'ft, Trib= 11.01t

Max fb/Fb Ratio = 0.900: 4
fb : Actual : 1,210.80 pst at 37501t in Span#1
Fb : Allowable : 1,345.50 psi
Load Comb : +D+S+H

Max fv/FvRatio = 0.396: 1
fv : Actual ; 81.93 psi at Q.000ft in Span#1
Fv : Allowable : 207.00 psi
Load Comb : +D+5+H

Max Reactions (k) D L L s w E
Left Support (.62 1.03
Right Support g.62 1.03

1350 psi
625 psi

Fv
Ft

Wood Grade : No.2
188 psi Ebend- xx
575 psi Eminbend - xx

1600 ksi
580ksi

Density 31.2 pef

B{( 1650) S(0.2750)

x

7.50 1t 4x8
Max Deflections
H Downward L+Lr+S 0.111 in Downward Total 0177 in
Upward L+Lr+S 0.00¢ in Upward Total 0.000 in
Live Load Defl Ratio 813 »>360 Total Defl Ratio 508 =240

Wood Beam Design: ©

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 2-2x

6, Sawn, Fully Unbraced

Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch

Fb - Tension
Fb - Compr

Applied Loads

Unif Load: D = 0.0150,

Design Summary

Fe- Pril
Fc - Perp

800.0 psi
800.0 psi

S = 0.0250 k/ft, Trib=11.01t

Max fb/Fb Ratic = 0.437- 4
fb : Actual ; 587.73psi al 1.835ft in Span# 1
Fb : Allowable : 1,345.50 psi
Load Comb : +D+S+H

Max fv/FvRatio = 0.267: 1
fv : Actual : 5529 psi at §.Q00ft in Span # 1
Fv ; Allowable : 207.00 psi
Load Comb : +D+S+H

Max Reactions (k) D L Lr s w E
Left Support 0.30 0.50
Right Support 0.30 0.50

1,350.0 psi
£25.0 psi

Wood Grade : No.2

Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Ft 575.0 psi Eminbend - xx 580.0ksi
D{0.1650) 8{0.2750)
IETOM, 2-246
Max Deflections

H Downward L+Lr+S 0.017 in Downward Total 0.027 in

Upward L+Lr+S 0.000 in Upward Total 0.000 in

Live Load Defl Ratio 2597 »360 Total Defl Ratio 1623 >240
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Multiple Simple Beam
Lic. # : KW-06005122

Wood Beam Design: p

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  6x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Majer Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.1

Fb - Tensicn 1,350.0 psi Fe - Pril 9250 psi  Fv 170.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Fb - Compr 1,350.0 psi Fc - Perp 625.0psi  Ft 675.0 psi Eminbend - xx 580.0ksi
Applied Loads
Unif Load: D =0.0150, $=0.0250 k/ft, Trib= 11.0ft
Design Summary
Max fb/Fb Ratio = 0.740: 1 - D(0.1650} §(0.2750) .
fb : Actual : 1,148.81 psi at 6.000ft in Span # 1 :
Fb : Allowable : 1,552.50 psi
Load Comb : +D+S+H 8
Max fv/FvRatio = 0.339:1
fv 1 Actual : 66.19 psi at 11.240 ft in Span # 1 12.0fi. 6210
Fv : Allowable ; 195.50 psi
Load Comb : +D+S+H Max Deflections
Max Reactions (k) D L Lr s w E H Downward L+Lr+5 0.205 in Downward Total 0.328 in
Left Support 0.99 1.65 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.99 1.65 Live Load Defl Ratic 701 »360 Total Defl Ratio 438 »240

Wood Beam Design: Q
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 4x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2

Fb - Tension 900.0 psi Fc- Prif 1350.0psi  Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Fb - Compr 900.0 psi Fc - Perp 625.0psi  Ft 575.0psi  Eminbend - xx 580.0 ksi
Applied L oads

Unif Load: D =0.0150, S =10.0250 k/ft, Trib=11.0 ft

Design Summary

D{0.1650) ${0.2750)
L]

Max fb/Fb Ratio = 0.599: 4 * ¥
fb : Actual : 743.82psi at 3.750ft in Span#1
Fb : Allowable : 1,242.00 psi
Load Comb : +D+S+H g
Max fv/FvRatio = 0.295: 1
fv : Actual : 6116 psi at 0.000ft in Span #1
Fv : Allowable : 207.00 psi 750 R, 4x10
Load Comb : +D+S+H Max Deflections
Max Reactions (k} D L Lr S il E H Downward L+Lr+S 0.053 in Downward Total 0.085 in
Left Support 0.62 1.03 Upward L+Lr+3 0.000 in Upward Total 0.000 in
Right Support 0.62 1.03 Live Load Defl Ratio 1688 »360 Total Defl Ratio 1055 »240
Wood Beam Design : RAFTERS ABOVER

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  2x8, Sawn, Fully Braced
Using Allowable Siress Design with IBC 2015 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2

Fb - Tension 900.0 psi 180.0 psi Ebend- xx

Fb - Compr 900.0 psi 575.0 psi  Eminbend - xx

Applied Loads
Unif Load: D =0.0150, $=0.0250 k/ft, Trib= 2.0t

1,600.0 ksi
580.0ksi

Density 31.20 pef

Fc - Prll
Fc - Perp

1,350.0 psi Fv
625.0 psi Ft

Design Summary

]
i
Max fb/Fb Ratio = 0.735: 1 i < DI0.03) 510850} -
fb : Actual : 913.20 psi at 5.000ft in Span # 1 l
Fb : Allowable : 1,242.00 psi
Load Comb : +D+S+H g g
Max fv/FvRatio = 0.235:1
fv : Actual ; 48.55psi at 9.400ft in Span # 1 10.0f, 2x8
Fv : Allowable : 207.00 psi
Load Comb : +D+5+H Max Deflections
Max Reactions (k} D L Lr 8 w E H Downward L+Lr+5 0.148 in Downward Total 0.237 in
Lefl Support 0.15 0.25 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.15 0.25 Live Load Defl Ratic 808 =360 Total Defl Ratio 505 =240




MC Squared, Inc. Project Title: _
Engineer; Project ID; 7 /’)

Project Descr:

Printed: 8 JUN 2020, 11:04AM

File = mAENGINE~1{2-ENER~1.01201126~1.EC§

ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC,

Multiple Simple Beam
Lic, # ; KW-06005122

Wood Beam Design: R

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  6x6, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.1
Fb - Tension 1200 psi Fc - Prll 1000 psi  Fv 170 psi Ebend- xx 1600 ksi Density 31.2 pcf
Fb - Compr 1200 psi Fc - Perp 625 psi Ft 825 psi Eminbend - xx 580 ksi

Applied Loads
Point: D=0.30, S=050k@6.01t

Design Summary
Max fbo/Fb Ratio = 0.753 - 1 R
fb : Actual : 1,038.62pst al 6.000ft in Span #1
Fb: Aflowable : 1380.00 psi [ o . |
Load Comb +D+8+H 6 %
Max fv/FvRatio = 0.101:1 1200 66
fv : Actual : 19.83 psi at 0.000 ft in Span # 1 O b
Fv : Allowable : 195.5Q psi
Load Comb : +D+S+H Max Deflections
Max Reactions (k) O L Lr s W E H Downward L+Lr+S 0.256 in Downward Total 0.410 in
Left Support 0.15 .25 Upward L+Lr+3 0.000 in Upward Total 0.000 in
Right Support 0.15 0.2% Live Load Defl Ratio 562 »360 Total Defl Ratio 351 »240



C&C Wind Fg=1.6%900 = 1440  psi
A (ft) W [PSF)
10 15.81
20 14.94
50 13.77
. ) TA  |Windload| Design | AxialTW |Deadload| Snow M 3 |Min.Stud| Approx. | Bending
1D | Opening (ft) |Height {ft)} . (psF)  |wind (pify|  fo) | wad | em [SNICH T Ge | R (esi) | capacity
A ] 10 45.0 14,94 67 2 30 100 840.375 7.00 2x6 1333 93%
B 18 10 90.0 13.77 124 2 30 100 1549 12.91 (2)2x6 122% 85%
C 5 10 25.0 14.54 37 17 255 a50 467 3.89 2%6 741 51%
F 8 10 40.0 14.94 60 17.5 262.5 875 747 6.23 2x6 1185 82%
H 8 19 40.0 14.94 690 4 60 200 747 6.23 2x6 11385 82%
| 6 10 30,0 14.94 45 21.5 3225 1075 560 467 2x%6 839 62%
L 3 10 15.0 15.81 24 20 300 1000 296 2.47 2x6 470 33%
M 9.5 10 47.5 14.94 71 20 300 1000 887 7.39 2x6 1408 98%
R 12 10 60.0 13.77 83 0 0 0 1033 8.61 {2)2x6 819 57%
if Columns: Beam Crushing:
405 psi (Sill Plate} Fo= 625 psi
ads via Enercalc)
srtical | Min. Area | Min. Stud Vertical | 8rg Area .
ad (#) (in’) Size 0 Load (#) (in%) <
370 0.9 2X6 A 370 8.25 44.8
720 1.8 2x6 B 720 8.25 87.3
L700 4.2 2x6 C 1700 8.25 206.1
1520 4.7 2x6 D 1920 8.25 232.7
3750 9.3 (2)2x6 F 3750 16.50 227.3
1590 3.9 2x6 G 1590 8.25 192.7
960 2.4 2x6 H 960 8.25 116.4
2580 6.4 2%6 | 2580 8.25 312.7
650 1.6 2x%6 J 650 8.25 78.8
1050 26 2x6 K 1050 8.25 127.3
1200 3.0 2x6 L 1200 8.25 145.5
3810 9.4 (2}2x6 M 3810 16.50 230.9
1650 4.1 2X6 N 1650 8.25 200.0
800 20 2x6 0 800 4,13 193.9 |{Half of Column Area)
1440 8.5 (2)2x6 |-» Use 6x6 P 2640 15.13 174.5 |[({Half of Column Area)
3740 9.2 {2)2x6 |-> Use 6x6 Q 1650 15.13 109.1 |[{Half of Column Area)
400 1.0 2x6 R 400 8.25 48

16

-> Use (2} 2

> Use (2) 2»
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APPROX. FLOOR TRUSS SIZING

MAXIMUM SPAN = 20' - 0"
TRUSS SPACING =1'-4"

LIVE LOAD = 1.33' x 40 PSF = 60 PLF
DEAD LOAD = 1.33' x (10 + 25) PSF = 33.3 PLF

USE: MIN. 16" DEEP REDBUILT RED-L
OPEN WEB TRUSS @ 16" O.C.

A0

RED-L" TRUSS ALLOWABLE UNIFORM LOAD TABLE (PLF) / PARALLEL CHORD

SEE PAGE 4 FOR ECONOMICAL TRUSS DESIGN

Depth
18" 16* 18~ 20" 22 24 26" )
BT nsn nem LIsLT: 12811 T ML N nean 154 T BRI ST s n=n
Span| emu Tiss i LT AL R LI L 0L W oL BRI TR 1L AT proh 3
18 o3z il 373 GET B Nl o =] R 342 3 305 i X
oI ETo 2&4 39% 3z 412 IE7 Act Ao ZEE
18 cf3 iz 308 3L 3 izl Mz e 335 367 I3E EXC
R H 311 163 362 LN 3 210 TR 33 330 )
. ol N 200 e 232 1% i B a0l EEN 1= EEN il
18 N 305 180 224 i1 133 282 40 2rE 230
e i 184 MR i3 ith 227 2% =2 3 kED|
260 1:& zar LY 253 11 303 230 I8%

84 PLF> 67 PLF




MC SQUARED, INC.
OLYMPIA, WASHINGTON 88506

{360} 754-9339

FAX (360) 352-2044

Job: Altman Middle Lot 2020-0198
Date: 5/21/2020 By: JAG
Sheet: Page of

Floor:
DL =
LL =

Header:
Span =
TW =

DL=
LL =
Wall =

Header:
Span =
TW =

DL =
LL=
Wall =

Header:
Span =
TW =

Header:
Span =
TW =

15 psf
40 psf

A
B.0ft
6.0ft

10 psf
60 psf
12 psf

B
5.0ft
2.0t

15 psf
4Q psf
12 psf

C
12.0 ft
5.5 ft

10 psf
60 psf

D
5.0 ft
2.0ft

x

x

Deck:
DL =
LL =

6.0ft=
6.0ft=
50ft=

20ft=
20ft=
50ft=

55ft=
55ft=

PL@ 1'&4' 450+750 (Via L)
15psf X 2.0ft=

DL=
LL =
Wall =

Header:
Span =
TW =

DL =
LL =
wall =

40 psf
12 psf

4.0 ft
16.8 ft

15 psf
40 psf
10 psf

X
X

2.0ft=
120ft=

16.8 ft =
16.8 ft =
12.0ft=

10 psf
60 psf

60 plf
360 plf
60 pif

30 pif
80 plf
60 plf

55 plf
330 pif

30 plf
20 plf
144 plf

251 pif
670 plf
120 plf

Use: #2 DF 4x10

Use: #2 DF {2) 2x6

Use: #1 DF 6x10

Use: #2 DF 4x6

Use: #2 DF 4x8

Z



MC SQUARED, INC.

OLYMPIA, WASHINGTON 98506

(360} 754-9339
FAX (360) 352-2044

Job: Altman Middle Lot 2020-0198
Date: 5/21/2020 By: JAG
Sheet: Page of

Header:
Span=
TW =

F
3.0 ft
225 ft

15 psf
40 psf

G
7.5 ft
14.5 ft
11.8 ft

15 psf
40 psf

15 psf
40 psf
10.5 ft
1.3 ft
10 psf
60 psf
11.5 ft
1.3 ft
10 psf
60 psf
7.5 ft

1.3 ft

10 psf
60 psf

X X

X X

X

22.5ft=
225ft=

145 ft =
145 ft =

11.8ft=
11.8ft=

1.3ft=
13ft=

13ft=
1.3ft=

13ft=
1.3ft=

338 plf
900 plf

218 plf
580 pif

176 plf
470 plf

13 plf
80 plf

13 pif
80 plf

13 pif
80 plf

Use: #2 DF 4x6

Use: #2 DF 4x12

Use: PT #2 DF 2x10 {Per Arch)

Use: PT #2 DF 2x10 {Per Arch)

Use: PT #2 DF 2x10 (Per Arch)



MC SQUARED, INC. Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 5/21/2020 By: JAG
(360) 754-9339 Page of
FAX {360) 352-2044
Beam: K
Span= 20.0ft
TW= 40ft
DL= 10psf X 40ft= 40 plf
LL= 40psf X 40ft= 160 plf Use: MIN 5.5x13.5 ACGLB
Beam: L
Span= 20.0ft
TW= 55ft
DL= 10psf X 55ft= 55 plf
LL= 40psf X 55ft=  220plf Use: MIN 5.5x15 AC GLB
Beam: )|
Span= 15.0ft
TW= 60ft
DL= 10psf X 6.0ft= 60 plf
LL= 40psf X 60ft=  240plf Use: MIN 5.5x12 ACGILB
Beam: N
Span= 3.0ft
TW= 6.0ft
DL= 15psf X 6.0ft= 30 plf
LL = 100psf X 6.0ft= 600 plf Use: #2 DF 4x6
Beam: (0]
Span= 501t
TW = 12 ft
DL= 15psf x 12ft= 180plf
LL= 40 psf X 12ft= 480 plf Use: #2 DF 4x8

7



MC SQUARED, INC. Job: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
(360} 754-9339 Sheet: Page of

FAX (360) 352-2044

Beam: P
Span= 14 ft
TW = 4 ft

DL= 15psf x 4 ft= 60 plf
LL= 40 psf X 4 ft= 160 plf

Beam: Q
Span= 11.5ft
TW = 671t

DL= 15psf X 67ft= 10 pIf
LL = 40 psf X g7ft= 27 plf

PL @ 4-0" = 140# + 840#

Use: #1 DF 6x10

Use; #2 DF 4x10

/x4



MC Squared, Inc. Project Title: .
Engineer: Project ID: % 7
Project Descr:

Printed: 14 MAY 2020, 3:39P¥

File = mAENGINE~1\2-ENER-1.0201126~1.EC6

ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Multiple Simple Beam
Lic. # : KW-06005122
Description : FLOOR

Wood Beam Design: A

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  4x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Feg - Pril 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Fb - Compr 900.0 psi Fc - Perp 6250psi  Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads

Unif Load; D =0.010, L = 0.060 kift, Trib=6.0 ft
Unif Load: D =0.0120 k/ft, Trib= 5.0 ft

Design Summary oo R e
Max fb/Fb Ratio = 0.855- 1 ¥ R S i
fb : Actual : 923,23 pst at 4.000ft in Span #1 ) .
Fb : Allowable : 1,080.00 psi e : . . e ]
Load Comb : +D+L+H T
Max fv/FvRatio = 0.402: 1 g X
fv . Actual 72.35psi at 0.000ft in Span# 1
Fv : Allowabla : 180.00 psi 8.0R, 4x10
Lead Comb : +D+L+H Max Deflections
Max Reactions (k) D L Lr s w E H Downward L+Lr+S 0.090 in Downward Total 0.120 in
Left Support 048 144 Upward L+Lr+3 0.000 in Upward Total 0.000 in
Right Support 048 1.44 Live Load Defl Ratio 1063 >360 Total Defl Ratio 797 >360

Wood Beam Design: B
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  2-2x6, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wooed Grade : No.2
Fb - Tension 900.0 psi Fe - Prll 1,350.0 psi  Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0psi  Ft 575.0 psi Eminbend - xx 580.0 ksi

Applied | pads
Unif Load; 0 =0.0150, L=0.040 K/ft, Trib=2.0ft

Unif Load: D = 0.0120 k/t, Trib= 5.0 #

Desigh Summary ] T -
Max fb/Fb Ratio = 0.360; 4 : — — —
fb : Actual : 421.49psi at 25001t in Span #1 o . .
Fb : Allowable : 1,170.00 psi
Load Comb : +D+L+H g
Max fv/FvRatio = 0.176: 1
fv - Actual ; 31.68psi at 4.550ft in Span #1
Fv : Allowable : 180.00 psi 501t 2-2x6
Load Comb : +D+L+H Max Deflections
Max Reactions (k) D L L s W E H Downward L+Lr+S 0.017 in Downward Total 0.036 in
Left Support 0.23 0.20 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.23 020 Live Load Defl Ratio 3530 >360 Total Defl Ratio 1661 >360

Wood Beam Design: C
Calculations per NDS 2015, 1BC 2015, CBC 2016, ASCE 7-10

BEAM Size: 6x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Woaod Grade : No.1
Fb - Tension 1,350.0 psi Fc - Pril 925.0psi  Fv 170.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Fb - Compr 1,350.0 psi Fc - Perp 625.0 psi  Ft 675.0 psi Eminbend - xx 580.0 ksi
Applied Loads
Unif Load: D = 0.010, L=0.060 kift, Trib= 550 ft
Design Summary
Max fbfFb Ratic = 0.745: 1 . D0.0550) L(0.330) §
fb : Actual : 1,005.21 psi at 6.000ft in Span#1 .
Fb : Allowable : 1,350.00 psi
Load Comb : +D+L+H 8 g
Max fv/FvRatio = 0.341:1
fv ; Actual : 57.92psi at 11.240ft in Span # 1 1201, 6x1¢
Fv: Allowable : 170.00 psi |
Load Comb : +D+L+H "7 Max Deflections
Max Reactions (k} D L Lr S W E H Downward L+Lr+S 0.246 in Downward Total 0.287 in

Left Support 033 198 Upward L+Lr+S (.000 in Upward Total (.000 in
Right Support 033 198 Live Load Defl Ratio 584 »360 Tota! Defl Ratio 501 >360



MC Squared, Inc. Prcject Title: aé

Engineer: Project 1D:
Project Descr:

Printed; 26 MAY 2020, 2:35PM
- File = mAENGINE-1\2-ENER~1.0\201426~1.EC§
ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:5.17.3.29
Licensee : MC SQUARED, INC.

Multiple Simple Beam
Lic. # : KW-06005122

Wood Beam Design: D

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  4x6, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tensien 900.0 psi Fec - Prll 1,350.0 psi Fy 180.0 psi Ebend- xx 1,600.0ksi Density 31.20 pef
Fb - Compr 900.0 psi Fc - Perp 625.0 psi  Ft 575.0 psi Eminbend - xx 580.0 ksi

Applied [ cads
Unif Load: D =0.0150, L=0.040 kift, Trib= 2.0 ft
Unif Load: D =0.0120 kift, Trib=12.0 ft
Point: D=0.450, 8=0.750k, at 1.0 ft and placed every 3.0 ft thereafter

Design Summary
Max fb/Fb Ratic = 0.881: 4 v 2 ]
fb : Actual : 1,185.83 psi at 2,500 ft in Span # 1 |
Fb : Allowable : 1,345.50 psi :
Load Comb : +D+0.750L+0.750S+H 8
Max fv/FvRatio = 0.586:; 1
fv : Actual : 121.30 psi at 4.550 ft in Span # 1
Fv : Allowable : 207.00 psi 5O f, ax6
Load Comb : +D+S+H Max Deflections
Max Reactions (k) D L Lr 8 w E s} Downward L+Lr+S 0,050 in Downward Total 0.111 in
Left Support 0.89 0.20 0.75 Upward L+Lr+3 0.000 in Upward Total 0.00Q in
Right Support 489 020 0.75 Live Load Defl Ratio 1208 >360 Total Defl Ratio 539 =360

Wood Beam Design: E
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  4x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Fi 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads

Unif Load: D =0.0150, L = 0,040 k/ft, Trib= 16.750 ft
Unif Load: D = 0.0120 k/fft, Trib=10.0 ft
Unif Load: D =0.0150, 8 =0,0250 kfft, Trib= 0.0

Design Summary

Max fb/Fb Ratio = 0.797 . 1
fb : Actual : 932,44 pst at 2.000 ft in Span # 1
Fb : Allowable : 1,170.00 psi s R
Load Comb : +D+L+H 2 g

Max fv/FvRatio = 0.548:1
fv : Actual 98.59 psi at 0.000 ft in Span #1
Fv: Allowable : 180.00 psi 40k 48
Load Comb : +D+L+H Max Deflections

Max Reactions (k) D L Lr 8 W E H Downward L+Lr+S 0.022 in Downward Total 0.039 in
Left Support 1.04 1.34 0.50 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 1.04 1.34 0.50 Live Load Defl Ratic 2200 >360 Total Defl Ratio 1217 >360

Wood Beam Design: F
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 4x6, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pril 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied L oads
Unif Load: D =0.0150, L= 0.040 kift, Trib= 22.50 fi
Design Summary _ CO33TEIL0.80)
Max fb/Fb Ratio = 0.809: 1
b : Actual : 946,75 psl at 1.500ft in Span # 1
Fb : Allowable : 1,170.00 psi
Load Comb ; +D+L+H
Max fv/FvRatio = 0.563: 1
fv : Actual ; 101.25 psi at 2.550 ft in Span#1
Fv : Allowable : 180.00 psi 301, 46
Load Comb : +D+L+H Max Deflections
Max Reactions (k} D L Le s W E H Downward L+Lr+S 0.021 in Downward Total 0.029 in
Left Support 051 1.35 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 051 1.35 Live Load Defl Ratio 1695 >360 Total Defl Ratio 1232 >360
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Project Title:
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Project Descr:

MC Squared, Inc.
Project ID:

Printed: 14 MAY 2020, 339PM
File = mAENGINE~12-ENER~-1.04201126~1.EC6

ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Multiple Simple Beam
Lic. # : KW-06005122

Wood Beam Design : G
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  4x12, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Grade : No.2

Wood Species : Douglas Fir - Larch
Fb - Tensicn 900.0 psi Fe - Pl 1,350.0 psi Fv 180.0 psi Ebend- xx 1,800.0 ksi Density 31.20 pef
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads
Unif Load: D =0.0150, L=0.040 kft, 0.0 ft to 3,750 ft, Trib= 14.50 ft
Unif Load: D = 0.0150, L=10.040 %/, 3.750 to 7.50 fi, Trib=11.750 ft
Design Summary b2THLE D{0.1763) L(0.470)
Max fb/Fb Ratio = 0.835 1 — AR { i LA '
fb : Actual : 827.05psi al 3.575ft in Span#1
Fb : Allowable : 990.00 psi . .
Load Comb : +D+L+H
Max fv/FvRatio = 0.447:1 8 8
fv : Actual ; 80.42 psi at 0.000 ft in Span #1
Fv : Allowable : 180.00 psi 7.501, 4x12
Load Comb : +D+L+H Max Deflections
Max Reactions (k} D L L s w E H Downward L+Lr+S 0.057 in Downward Total 0.078 in
Left Support 0.78 2.07 Upward L+Lr+S 0.000 in lUpward Total 0.000 in
Right Support 070 1.87 Live Load Defl Ratio 1591 >360 Totat Defl Ratio 1157 >360
Wood Beam Design : H
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 2x10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending
Wood Grade : No.2

Wood Species : Hem Fir
Fb - Tension 850.0 psi Fc - Pril 1,300.0 psi  Fv 150.0 psi Ebend- xx 1,300.0 ksi Density  26.830 pcf
Fb - Compr 850.0 psi Fc - Perp 4050psi  Ft 525.0 psi Eminbend - xx 470.0 ksi
Applied Loads
Unif Load: D =0.010, L =0.060 k/#, Trib= 1333 ft
Design Summary
Max fb/Fb Ratio = 0.839; 1 ; ¥ e I
fb : Actual : 721.40psl at 52501t in Span# 1 : : .
Fo : Allowable : 860.20 psi
Load Comb : +D+L+H
Max fv/FvRatio = 0.377:1
fv . Actual 4519psi al 9.7301t inSpan#1 10.50 ft, 2x10
Fv : Allowable : 120.00 psi
Load Comb : +D+L+H Max Deflections
Max Reactions (k) D L Lr s w E H Downward L+Lr+8 0.171 in Downward Total 0.199 in
Left Supperl 0.07 0.42 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.07 042 Live Load Defl Ratic 736 >360 Toftal Defl Ratio 631 >360
Wood Beam Design : | - (1% OVER IS ACCEPTABLE)
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  2x10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species: Hem Fir Wood Grade : No.2
150.0 psi Ebend- xx 1,300.0 ksi Density  26.830 pof

Fb - Tension 850.0 psi Fe - Pril 1,300.0 psi Fv
Fb - Compr 850.0 psi Fc - Perp 405.0 psi Ft 525.0 psi Eminbend - xx 470.0 ksi
Applied Loads
Unif Load: D =0.010, L = 0.060 k/ft, Trib= 1.333 ft
Design Summary
Max fb/Fb Ratio = 1.006 - 1 OKAY . - D{0.01333) L{0.0799%) <
fb : Actual : 86535 ps1 at 5.750ft inSpan # 1
Fb : Allowabie : 860.20 psi |
Load Comb : +D+L+H g
Max fv/FvRatio = 0.419:1
fv : Actual : 50.27 psi at ©0.000ft in Span # 1 11.50 b, 2x10
Fv : Allowable : 120.00 psi
Load Comb : +D+L+H — Max Deflections
Max Reactions (k) D L Lr s w E H Downward L+Lr+3 0.246 in Downward Total 0.287 in
Left Support 0.08 046 Upward L+Lr+8 0.000 in Upward Total 0.000 in
Right Support 0.08 0.46 Live Load Defi Ratio 560 >360 Total Defl Ratio 480 >360
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ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Multiple Simple Beam
Lic. # : KW-06005122

Wood Beam Design: |

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size:  2x10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Banding

Wood Species : Hem Fir Wood Grade : No.2
Fb - Tension 850.0 psi Fc- Prii 1,300.0psi  Fv 150.0 psi Ebend- xx 1,300.0 ksi Densily  26.830 pcf
Fb - Compr 850.0 psi Fc - Perp 405.0 psi  Ft 525.0 psi Eminbend - xx 470.0 ksi
Applied L oads

Unif Load: D =0.010, L =0.060 k/ft, Trib= 1,333 ft

Design Summary D{0.01333) L{0.07938)

Max fb/Fb Ratio = 0.428: 1 ¥ —— *
fb : Actual : 368.06 psi at 3.750ft in Span#1
Fb : Allowable : 860.20 psi
Load Comb : +D+L+H 8

Max fv/fFvRatio = 0.252:1
fv : Actual : 30.26 psi at 0.000 ft in Span #1
Fv : Allowable : 120.00 psi 780 2x10
Load Comb : +D+L+H ' Max Deflections

Max Reactions (k) O L Lr S w E H Downward L+Lr+$ 0.045 in Downward Total 0.052 in
Left Support 0.30 Upward L+Lr+S 0.000 in Upward Total 0.000 in

0.05
Right Support 0.05 030 Live Load Defl Ratic 2022 »360 Teotal Defl Ratio 1733 >360
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Multiple Simple Beam File = mAENGINE~1\Z-ENER
Lic. # : KW-06005122

ENERCALC, INC. 1983-2017, Builg:6.17.3.28, Ver:6.17.3.29
Description : FLOORII

Licensee : MC SQUARED, INC.
Wood Beam Design : K

Calculations per NDS 2015, IRC 2015, CBC 2016, ASCE 7-10
BEAM Size: 5.5x13.5, GLB, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending
Wood Species : AC/AC Wood Grade ; 20F - V12
Fb - Tension 2,000.0 psi Fc - Prll 1,500.0 psi Fv 265.0 psi Ebend- xx 1,500.0ksi Density 28.70 pcf
Fb - Compr 1,400.0 psi Fc - Perp 5600 psi Ft 925.0 psi Eminbend - xx 790.0 ksi

Applied L oads
Unif Load; D =0.010, L = 0.060 k/ft, Trib=4.0 ft
Design Summary

Max fo/Fb Ratio = 0.510- 1
b : Actual : 1,005.61 psf at 10.000 ft in Span#1 | ¥ v DU0.048 L{0 240) v y
Fb: Allowable :  1,972.27 psi | : |
Load Comb : +D+L+H % R
Max fv/FvRatio = 0.191: 1 20014, 55x13.5
fv : Actual : 50.53 psi at 18.933 ft in Span # 1
Fv : Allowable : 265.00 psi
Load Comb : +D+L+H Max Deflections
Max Reactions (k) D L Lr E W E H Downward L+Lr+S 0.514 in Downward Total 0.599 in
Left Support 0,40 2.40 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.40 2,40 Live Load Defl Ratio 467 >360 Total Defl Ratio 400 »360
Wood Beam Design : L

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  5.5x15, GLB, Fully Braced

Using Allowable Stress Design with IBG 2015 Load Combinations, Major Axis Bending
Wood Species | AC/AC

Wood Grade : 20F - V12
Fb - Tension 2000 psi Fc - Prll 1500 psi Fv 265 psi Ebend- xx 1500 ksi Density 28.7 pcf
Fb - Compr 1400 psi Fc - Perp 560 psi  Ft 925 pst  Eminbend - xx 790 kst

Applied [ vads
Unif Load; D =0.010, L =0.060 kft, Trib= 5.50 ft
Design Summary

Max fb/Fb Ratio = 0574' 1 D{0.0550) L{0.330}

fb : Actual : 1,120.00 psi at 10.000 ft in Span# 1 ¥ Y ¥

Fb : Allowable : 1,951.60 psi

Load Comb : +D+L+H % W@
Max fv/FvRatio = 23211 20,0, 55%15

fv : Actual : 61.60 psi at 18.800 ft in Span#1 '

Fv : Allowable : 265.00 psi J

Load Comb : +D+L+H Max Deflections
Max Reactions (k) [ L Lr 8 w E H Downward L+Lr+5 0.515in Downward Total 0.601 in

Left Support 0.55 3.30 Upward L+Lr+8 (.000 in Upward Total 0.000 in

Right Support 055 3.30 Live Load Defl Ratio 466 >360 Total Defl Ratio 399 >360

Wood Beam Design: M
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size : 5.5x12, GLB, Fully Braced

Using Aliowable Stress Design with 1BC 2015 Load Combinations, Major Axis Bending
Wood Species : AC/AC

Wood Grade @ 20F - V12
Fb - Tension 2,000.0 psi Fc - Pril 1,500.0 psi  Fv 265.0 psi Ebend- xx 1,500.0 ksi Density 28.70 pcf
Fb - Compr 1,400.0 psi Fc - Perp 560.0 psi  Ft 925.0 psi Eminbend - xx 790.0 ksi
Applied Loads

Unif Load: D =0.010, L =0.060 k/ft, Trib=6.0 ft
Design Summary

Max fb/Fb Ratio = 0.537; { D{0.060} L(0.360)
fb : Actual 1,073.86psi at 7.500ft inSpan# 1 | ¥ * ¥
Fb : Allowable : 2,000.00 psi .
Load Comb : +D+L+H g
Max fv/FvRatio = 0.236: 1
fv: Actual : 62.52 psi at 14.050 fl in Span # 1 15.0H, 5.5x12
Fv : Allowable : 265.00 psi
Load Comb : +D+L+H Max Defleclions
Max Reactions (k} D L Le g w E H Downward L+Lr+3 0.347 in Downward Total 0.405 in
Left Support 045 270 Upward L+Lt+S 0.000 in Upward Total £.000 in
Right Support ~ 0.45 2.70

Live Load Defl Ratio 518 »360 Total Defl Ratio 444 >360
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Multiple Simple
Lic. # : KW-06005122

Beam

ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29

File = mAENGINE~12-ENER~1.0\201126~1.ECE

Licensee : MC SQUARED, INC.

Wood Beam Design : N
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  4x6, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi  Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pef
Fb - Compr 900.0 psi Fc - Perp 6250psi  Fi 575.0psi  Eminbend - xx 580.0 ksi
Applied Loads
Unif Load: D =0.0150, L =0.10 kift, Trib=6.0 ft
Design Summary DI0.090) L{060)
Max fb/Fb Ratio = 0.451: 4 -
fb : Actual : 527.89 psi at 1.500ft in Span # 1
Fb : Allowable : 1,170.00 psi
Load Comb : +D+L+H
Max fv/FvRatio = 0.314: 1
fv : Actual : 56.45psi at 2.550ft in Span #1
Fv : Allowable ; 180.00 psi 30f, 46
Load Comb : +D+L+H Max Defiections
Max Reactions (k) D L Lr 38 W E H Downward L+Lr+5 0.014 in Downward Total 0.016 in
Left Support 0.14 0.90 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.14 0.90 Live Load Defl Ratio 2542 >360 Total Defl Ratio 2210 >360

Wood Beam Design: O

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :

Wood Species : Douglas Fir - Larch

Fb - Tension
Fb - Compr

Applied Loads

900.0 psi
900.0 psi

Fc - Pril
Fc - Perp

4x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

1,350.0 psi
625.0 psi

Unif Load: D =0.0150, L = 0.040 k/tt, Trib=12.0t

Design Summary

Max fb/Fb Ratio =
fb ; Actual :
Fb : Allowable :
Load Comb :

Max fv/FvRatio =
fv : Actual :
Fv : Allowable :
Load Comb :

Max Reactions (k)
Left Support 0
Right Support 0

0.690: 1
807.20 psi at
1,170.00 psi
+D+L+H
0.412:1
7413 psi at
180.00 psi
+D+L+H

] L L
4

1.20

5
456 1.20

2,500 ft in Span #1

4,400 ft In Span # 1

s w E

Woeod Grade : No.2

Fv 180.0 psi  Ebend- xx 1,600.0ksi Density 31.20 pcf
Ft 575.0psi  Eminbend - xx 580.0 ksi
D{0.180) L0480}
3 i3 - ¥
501t 4x8
Max Deflections
H Downward L+Lr+S 0.038 in Downward Total 0.052 in
Upward L+Lr+S 0.000 in Upward Total 0.000 in
Live Load Defl Ratio 1572 >360 Total Defl Ratio 1143 »360
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File = mAENGINE~12-ENER~1.0\201126~1.EC6
ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Multiple Simple Beam
Lic. # : KW-06005122
Description :

Wood Beam Design : Walkway Joists

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size :  2x10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Hem Fir Wood Grade : No.2
Fb - Tension 850.0 psi Fc - Prll 1,300.0psi  Fv 150.0 psi Ebend- xx 1,300.0 ksi Density  26.830 pcf
Fb - Compr 850.0 psi Fc - Perp 405.0 psi Ft 525.0 psi Eminbend - xx 470.0ksi
Applied Loads
Unif Load: D =0.010, L=0.060 ki, Trib= 1.333 ft
QQ_S__I:QHSUM{ . D[O.D1333]' L{0.07998)
Max fb/Fb Ratio = 0.122: 4 ) i
fb : Actual 104.68 psi at 2.000ft in Span # 1
Fb : Allowable : 860.20 psi :
Load Comb : +D+L+H g g
Max fv/FvRatio = 0.104; 1
fv : Actual : 12.51 psi at 0.000 ft in Span # 1 |
Fv : Allowable : 120.00 psi 4on. 200 ]
Load Comb : +D+L+H Max Deflections
Max Reactions (k) D L Lr s W E H Downward L+Lr+3 0.004 in Downward Total 0.004 in
Left Support 0.03 016 Upward L+Lr+S 0.000C in Upward Total 0.000 in
Right Support 0.03 (.16 Live Load Defl Ratio 13329 >360 Total Defl Ratio 11425 »360

Wood Beam Design : Walkway Beam - P
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 6x10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Hem Fir Wood Grade : No.1
Fb - Tension 1,050.0 psi Fc - Prll 7500 psi  Fv 140.0 psi Ebend- xx 1,300.0 ksi Density  26.830pcf
Fb - Compr 1,050.0 psi Fc - Perp 405.0psi  Ft 525.0 psi Eminbend - xx 470.0 ksi
Applied Loads

Unif Load: D =0.010, L=0.060 ki/ft, Trib=2.0 f

Design Summary

Max fb/Fb Ratioc = 0.592: 1 D(0.020) L{0.120)
fb : Actual ; 497 63 psi at 7.000ft in Span# 1 7 - LI - T - T T
Fb : Allowable : 840.00 psi [ . )
Load Comb : +D+L+H g

Max fv/FvRatio = 0.224:1 1401 6x10
fv 1 Actual 2513 psi at 13.253 ft in Span # 1 Ol Bx
Fv : Allowable : 112.00 psi
Load Comb : +D+L+H Max Deflections

Max Reactions (k) D L Lr s W E H Downward L+Lr+S 0.204 in Downward Total 0.238 in
Left Support 0.14 0.84 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.14  0.84 Live Load Defl Ratio 823 >360 Total Defl Ratio 705 =360

Wood Beam Design : walkway Beam - Q
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 4x10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Hem Fir Wood Grade : No.2
Fb - Tensicn 850.0 psi Fc- Prll 1,300.0 psi  Fv 150.0 psi Ebend- xx 1,300.0 ksi Density  26.830 pcf
Fb - Compr 850.Q psi F¢ - Perp 4050 psi  Ft 5250 psi  Eminbend - xx 470.0ksi
Applied Loads

Unif Load: D =0.010, L = 0.060 k/ft, Trib= 0.6667 ft
Poini: D=0.140, L=0.840k @4.01t

Design Summary P

Max fb/Fb Ratic = 0.958- 1 0{0.008667) L{0.040}
fb : Actual : 78140 psi al 4.025ft in Span# 1 ¥ - v x r
Fb : Allowable : 816.00 psi .
Load Comb : +D+L+H

Mf%x inthli{atio ) 4005337': ! t 0.000 ft in Span # 1 <

: Actual : 3%psi at O in Span

Fv" Allowable - 120.00 psi ! 11508, 4x10
Load Comb : +D+L+H Max Deflections

Max Reaclions (k) D L Lr S W E H Downward L+Lr+S 0.188 in Downward Total 0.220 in
Left Support 013 0.78 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.08 0.52 Live Load Defl Ratio 732 >360 Total Defl Ratio 627 >360



Is
C&C Wind Fg=1.6*900 = 1440 psi
A (i) W (PSF)
10 15.81
20 14.94
50 13.77
Opening Height (ft) TA Wind load| Design Axial Dead Load Snow M Smin | Min. Stud | Approx. | Bending
{ft) (ftz) {PSF) | Wind {plf)| TW (ft) (#) Load [#) | (ft-#) (ina) Size Fy (psi) | Capacity
8 10 40.0 14.94 60 6 a0 300 747 6.23 2x6 1185 82%
5 10 25.0 14.94 37 2 30 100 467 3.89 2x6 741 51%
12 10 60.0 13.77 83 5.5 82.5 275 1033 8.61 (2)2x6 819 57%
5 10 25.0 14.94 37 2 30 100 467 3.89 2x6 741 51%
1ds/ Columns: *LOAD VIA ROOF Beam Crushing:
405 psi Fo= 625 psi
‘Loads via Enercalc)
Vertical | Min. Area | Min. Stud I Vertical Load| Brg Area ;
Load (#) (in%) Size (#) {in) “
5670 14.0 (2)2x6 A 5670 16.50 343.6
3010 7.4 2x6 B 3010 8.25 364.8
2310 5.7 2x6 C 2310 8.25 280.0
1602.5 4.0 2x6 D 1602.5 8.25 194.2
2080 51 2x6 F 2080 8.25 252.1
2660 6.6 2x6 G 2660 8.25 322.4
5300 13.1 (2)2x6 H 5300 16.50 321.2
57225 141 (2)2x6 | 57225 16.50 346.8
3725 9.2 (2)2x6 } 3725 16.50 225.8
35925 8.9 (2)2x6 |<- USE 6x6 K 35925 30.25 118.8
4240 10.5 (2)2x6 |<- USE 8x8 L 4240 56.25 75.4
3500 8.6 (2)2x6 |<- USE 8x8 M 3500 56.25 62.2
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Wood Column ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Lic. # : KW-06005122

Licensee : MC SQUARED, INC.
Description : POST @ BEAML

Code References

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : IBC 2015

General Information

Analysis Method : Allowable Stress Design Wood Section Name 8x8
End Fixities Top Free, Bottom Fixed Waed Grading/Manuf. Graded Lumber
Overall Calumn Height 11.0 ft Wood Member Type Sawn
Wi d(SUSEff - ”O;:Sfengér reistions) Exact Width 7.50 in  Allow Stress Modification Factors
ood Species Nen;i ir Exact Depth 7.50in Cf or Cv for Banding 1.0
Wood Grade 0. ) . Area 56.250 in"2  CforCv for Compression 1.0
Fb + 975.0 pSI Fv 140.0 pSI ¥ 263.672 inM Cf or Cv for Tension 1.0
Fb- 975.0psi Ft 650.0 psi ly 263.672 inM  Cm:Wel Use Factor 1.0
Fc - Pl 850.0psi Density 26.830 pcf ) Gt : Temprature Factor 10
Fo- Perp 405.0psi . i ) Cfu ; Flat Use Factor 1.0
E : Madulus of Elasticity . . . xx Bending  y-y Bending Avial Ki : Builtup columns 1.0 1S 1352
Be_as.ic 1,300.0 1,300.0 1,300.0 ksi Use Cr : Repetitive ? No
Minimurm 470.0 470.0 Brace condition for deflection (buckling) along columns :
X-X {width) axis : Unbraced Length for X-X Axis buckling = 11.0 ft, K= 2.1
Y-Y {depth} axis :  Unbraced Length for X-X Axis buckling = 11.0 fi, K = 2.1
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight inctuded : 115.285 Ibs * Dead Load Factor
AXIALLOADS . ..
Axial Load at 11.0 ft, Xecc=1.20in, D = 0.940,L =3.30, 5= 0.660 k
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0,2979:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+L+H Top afong Y-Y 0.0 % Bottom along Y-Y 0.0k
Goveming NDS Forumla  Comp + Myy, NDS Eq. 3.9-4 Top along X-X 0.0k Bottem along X-X 0.0 k
Location of max.above base 0.0f  Maximum SERVICE Load Lateral Deflections . ..
Al maximum location values are . .. Along Y-Y 00in al 0.0 i above base
QEE:::S mal 4.3058 T( . for load combinalion : n/a
Applied My -0.4240 ki Alang X-X .0. 1 285 in  at 11.0 fi  above base
Fc ' Allowable 259.919 psi for load combination : +D+L+H
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.0:1 Bending Compression Tension
Load Combination +0,60D+E+0.60H
Location of max.above base 11.0ft
Applied Design Shear 0.0psi
Allowable Shear 224.0psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co Cp Stress Ratio  Stalus  Location Stress Ratio Status  Logation
+D+H 0.900 0.336 0.07304 PASS 0.01t 0.0 PASS 11.01
+0+L+H 1.000 0.306 0.2979 PASS 0.0ft 0.0 PASS 11.0ft
+D+Lr+H 1.250 0.250 0.07075 PASS 0.0f 0.0 PASS 11.01t
+D+§+H 1.150 0.269 0.1158 PASS 0.0ft 0.0 PASS 11.01t
+D+0.750Lr+0.750L+H 1.250 0.250 0.2367 PASS 0.0ft 0.0 PASS 11.01
+D+0.750L+0.7605+H 1.150 0.269 0.2717 PASS 0.0t 0.0 PASS 11.01
+D+W+H 1.600 0.198 0.06961 PASS 0.0t 0.0 PASS 11.0ft
+O+E+H 1.600 0.198 0.06961 PASS 0.0ft 0.0 PASS 11.01t
+D+0.750Lr+0.750L+0.750W+H 1.600 0.198 0.2329 PASS 0.01t 0.0 PASS 11.01
+D+0.750L+0.7505+0.750W+H 1.600 0.198 0.2655 PASS 0.0t 0.0 PASS 11.01t
+D+0.750L+0.7505+0.750E+H 1.600 0.198 0.2655 PASS 0.01t 0.0 PASS 11.01t
+0.60D+W+0.60H 1.600 0.198 0.04177 PASS 0.01t 0.0 PASS 11.0t
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ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.2%
Licensee : MC SQUARED, INC.

Wood Column

Lic. # : KW-06005122
Description : POST @ BEAM L

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Co C P Siress Ratio  Status  Location Stress Ratio  Status  Location

+0.60D+E+0.60H 1.600 0.198 0.04177 PASS COof 0.0 PASS 11.0 1t
Maximum Reactions iNote: Only non-zero reactions are listed.

X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My - End Moments k-t Mx-End Moments

Load Combination @Base @ Top @Base @ Top @ Base @ Base @ Top @B8ase @ Top

+D+H 1.055 0.094

+D+L+H 4,355 0.424

+D+Lr+H 1.055 0.094

+D+5+H 1.715 0.160

+D+0.750Lr+0.750L+H 3.530 0.342

+D+0.750L+0.7505+H 4,025 0.3

+D+0.60W+H 1.055 0.094

+D+0.70E+H 1.055 0094

+D+0.750Lr+0.750L+0.450W+H 3.530 0.342

+D+0.750L+0.7505+0.450W+H 4,025 0.391

+D+0.750L+0.7505+0.5250E+H 4.025 0.3%H

+0.60D+0.60W+0.6CH 0.633 0.056

+0.60D+0.70E+0.60H 0.633 0.056

D Cnly 1.055 0.094

Lr Only

L Only 3.300 0330

S Only 0.660 0.066

W Only

E Only

H Only
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection  Distance Max. Y-Y Deflection Distance

+D+H 0.0285 in 11.000 ft 0.000 in £.000 ft

+D+L+H 0.1284 in 11.000 ft 0.000 in £.000 ft

+D+LrtH 0.0285 in 11.000 ft 0.000 in £.000 ft

+D+5+H 0.0485 in 11.000 ft 0.00C in 0.000 ft

+D+0.750Lr+C.750L+H 0.1035 in 11.000 ft 0.000 in 0.000 R

+D+0.750L+0.750S+H 0.1185 in 11.000 f/ 0.000 in 0.000 R

+D+0.60W+H 0.0285 in 11.000 ft 0.000 in 0.000 ft

+D+0.70E+H 0.0285 in 11.000 ft 0.000 in 0.000 ft

+D+0,750Lr+0.750L+0.450W+H 0.1035 in 11.000 ft 0.000 in 0.000 ft

+D+0.750L+0.7505+0.450W+H ¢.1185 in 11.000 ft 0.000 in 0.000 ft

+D+0.750L+0.7508+0.5250E+H 0.1185 in 11.000 ft 0.000 in 0.000 ft

+0.60D+).60W+0.60H 0.0171 in 11.000 ft 0.000 in 0.000 ft

+(,60D+0.7CE+C.60H 00171 in 11.000 ft 0.000 in 0.000 ft

D Cnly 0.0285 in 11.000 ft 0.000 in 0.000 ft

L Only 0.0000 in 0.000 ft 0,000 in 0.000 ft

L Only 0.1000 in 11.000 ft 0.000 in 0.000 ft

S Only 0.0200 in 11.000 ft 0.000 in 0.000 ft

W Only 0.0000 in 0.000 ft 0.000 in 0.000 ft

E Only 0.0000 in 0.000 ft 0,000 in 0.000 ft

H Only 0.0000 in 0000 f 0.000 in 0.000 ft



MC Sqguared, Inc.

Project Title:
Engineer: Project ID: L{ g
Project Descr:

Printed: 26 MAY 2020, 146FM

File = m\ENGINE~112-ENER~1.0\201126~1.ECE
WOOd COIum n ENERCALC, INC, 1983-2017, Buitd:6.17.3.28, Ver5.17.3.29
Lic, # : KW-06005122 Licensee : MC SQUARED, INC.
Description POST @ BEAML

Sketches

N I (N

Height = 11.0 ft

Loads are total entered value. Arrows do not reflect absolute direction.
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MC SQUARED, INC.
OLYMPIA, WASHINGTON 98506
(360) 754-9339
FAX (360) 352-2044

Job: Altman Middle Lot 2020-0198
Date: 5/21/2020 By: JAG
Sheet: Page of

PSF= 3000 psf
POST FOOTING: A
LOAD= 5723 #
VIA: G,P*,Q*
MIN AREA (ft)=  1.91
FTG REQ'D: 1.4 ft sq
POST FOOTING: B
LOAD= 5300#
VIA: F,P*,0*
MIN AREA (ft)) = 1.77
FTG REQ'D: 1.3 ftsq

STRIP FOOTING: C&D

16" WIDTH
STRIP FOOTING: E

TwWi= 10ft

TW2= 18.0ft

DL1= 150 plf

SL1= 250 plf

DL2= 270 plf

LL2= 720 plf

WALL= 240 plf
SUM = 1388 plf

16" FTG CHECK, o= 1041 psf

Use => 18" square

Use => 18" square

=> SUPPORT ON PIN PILES

VIA ROOF
VIA FLOGR

. GOOD

{7



MC SQUARED, INC. Job: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
(360) 754-9339 Sheet: Page of

FAX (360) 352-2044

STRIP FOOTING: F

Twli=  10ft VIAROOF
TW2= 223ft VIAFLOOR

DL1= 150 plf
Sl1= 250plf
DL2= 334 plf
LL2= 890 plf

WALL= 240 plf
SUM= 1579 plf

16" FTG CHECK, o= 1184 psf < GOOD
STRIP FOOTING: G
TW1 = 0ft VIA ROOF

Tw2= 120ft VIAFLOOR

DL1= 0 plf
SL1= 0 pif
DL2= 180 plf
LL2 = 480 plf
WALL= 240 plf
SUM= 900 pif
16" FTG CHECK, o= §75 psf “ GOOD
POST FOOTING: H

LOAD= 3593 #
VIA : BEAM K
MIN AREA {ft) = 1.20

FTG REQ'D: 1.1ftsqg Use => 18" square



MC SQUARED, INC. Job: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
{360) 754-9339 Sheet: Page of
FAX (360) 352-2044
RETAINING WALLS:
WALL SECTION: 1
TW1= 2 ft VIA ROOF
TW2= 80ft VIAFLOGR
WALL HT ABOVE = 10.0 ft
DLl= 30plf H=11.33"
SL1= SOplf (1:2 BACKSLOPE)
DL2= 120 plf
LL2= 320 plf

WALL= 120 plf

DL= 270 plf
0.75(L+S)= 278 plf
SL=  50plf
LL= 320 plf
SEISMIC= 6H
WALL SECTION: 2

TW1= 17.5ft VIAROCF
TW2= 2.0ft VIAFLOOR
WALL HT ABOVE = 10.0 ft

DL1= 263 plf
SL1= 438 plf
DL2=  30plf
LL2=  80pif

WALL= 120 pif

DL= 413 plf
0.75(L+S) = 388 plf
SL= 438 plf

LL=  80plf

INCLUDE 50 PSF LL SURCHARGE
SEISMIC= 6H

CHECK CASES: -> CONCSTRUCTION
-> FULL LOADING
-> SEISMIC LOADING

Hy= 11.33'
Hg = 6.25'

CHECK CASES: -> CONCSTRUCTION
-> FULL LOADING
-> SEISMIC LOADING

L{‘-]



MC SQUARED, INC. Job: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
(360) 754-9339 Sheet: Page of
FAX (360) 352-2044
WALL SECTION: 3
TwWl= 20ft VIAROOF
Tw2= 12.0ft VIAFLOOR
WALL HT ABOVE = 10.0ft
DL1= 30 pif H=11.33
sl1=  50plf
pL2= 180 pif
LL2= 480 plf

WALL= 120 plf

DL= 330 plf
0.75(L+S) = 398 plf
SL=  50plf
LL= 480 plf
INCLUDE 50 PSF LL SURCHARGE
SEISMIC = 6H
WALL SECTION: 4

TwWl= 17.0ft VIAROOF
TW2= 0.0ft VIAFLOOR
WALL HT ABOVE=  10.0 ft

DL1= 255 plf
sl1=  425plf
DL2=
LL2 =

WALL= 120 plf

DL= 375 plf
0.75(L+S) =

SL= 425plf

LL=

INCLUDE 50 PSF LL SURCHARGE
SEISMIC= 6&H

CHECK CASES: -> CONCSTRUCTION
-> FULL LOADING
-> SEISMIC LOADING

HA = 11.33'
Hp = 9.33'
He = 4

CHECK CASES: -> CONCSTRUCTION
-> FULL LOADING

->» SEISMIC LOADING

450



Project Name/Number : 2020-0198

51

Use menu item Settings > Printing & Title Block Title  Wall 1 - Const. Page : 1
to set these five lines of information Dsgnr_: ._JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-G198 Altman Middle Lot\Documentsi\cales\2020-019

RetainPro (c) 1987-2019, Build 11.19.07.17
Liconse : KW-06058117 Code: IBC 2015,AC| 318-14,AC1 530-13

License To : MC SQUARED, INC.

Cantilevered Retaining Wall

Criteria I Soil Data
Retained Height = 11.33 §t Allow Soil Bearing = 3,000.0 psf
. A Equivalent Fluid Pressure Method
wall helgh.t above soil = 0.001t Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 2.00
Height of Soil over Toe = 6.001in . =
Water height over heel = 0.01ft Pa_s.s:ve P_ressure - 400.0 pstit
Soil Density, Heel = 120.00 pof
Soil Density, Toe = 0.00 pcf
Footing]|Soil Friction = 0.500
Soil height to ignore
for passive pressure = 12.00 in @H—%
Surcharge Loads Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/it Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ..Height to Tor = 0.00 ft Footing Width = 0.00ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = G.00 in
d for Sliding & Overturni i =
Us'e Sliding .Ve urning Load Type = Wind (W) Wall to Ftg CL Dist = 000f
Axial Load Applied to Stem i (Service Level) Footing Type Line Load
. Base Above/Below Soil  _ 0.0 f
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - Oft
Axial Live Load = 0.0 Ibs (Service Level} i ' i =
Axial Load Eccentricity = 0.9in Poisson's Ratio 9.300

Design Summary I Stem Construction I Bottom
m QK
Design Height Above Fte fi= ste 0.?)0
Wall Stability Ratios Wall Material Above "Ht* = Concrete
Overturning = 2.85 OK Design Method = LRFD
Sliding = 1.53 OK Thickness = 10.00
Rebar Size = # 6
Total Bearing Load = 12,216 lbs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at = Edge
. Design Data
Soil Pressure @ Toe = 1,437 psf OK fbiFB + fa/Fa - 0.952
Soil Pressure @ Heel = 1,437 psf OK ;
Total Force @ Section
Allowable = 3,000 psf : _
Soil Pressure Less Than Allowable Service Level lbs =
ACI Factored @ Toe = 2,012 pst Strength Level lbs= 3,5943
AC| Factored @ Heel = 2,012 psf Moger[tu--LActhI o
Footing Shear @ Toe = 11.5 psi OK ervice Leve wE
Footing Shear @ Heel = 1.1 psi OK Strength Level fra= 135746
Allowable = 75.0 psi Moment.....Allowable = 14,2408
Sliding Cales Shear.....Actual
Lateral Sliding Force = 4,157.5 |bs Service Level psi=
less 100% Passive Force = 250.0 Ibs Strength Level psi= 193
less 100% Friction Force = 6,108.1 |bs Shear.....Allowable psi= 82.2
Added Force Req'd = 0.0 Ibs OK Anet (Masonry) in2=
...for 1.5 Stability = 0.0 lbs OK Rebar Depth 'd' in= 7.63
Masonry Data
'm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’ =
Wall Weight psf = 125.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI Equiv. Sofid 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 fc psi=  3,000.0
Seismic, E 1.000 Fy psi=  60,000.0



Project Name/Number : 2020-0198 52
Use menu item Settings > Printing & Title Block Title  Wall 1 - Const. Page : 2

to set these five lines of information Dsgni: JAG Date: 14 MAY 2020

for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documents\calcs\2020-019

RetainPro (c) 1987-2019, Build 11.18.07.17 . . .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 53013
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment} : 0.4128 in2/ft
(43~ As: 0.5505 in2/ft Min Stem T&S Reinf Area 2.719 in2
200bd/fy : 200(12)(7.625)/60000 : 0.305 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12)(10} : 0.216 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.4129 in2/fl #a@ 10.00 in #4@ 20.00 in
Provided Area : 0.44 in2/ft #5@ 15.50in #5@ 31.00 in
Maximum Asrea : 1.2385 in2/ft #6@ 22.0010n #6@ 44.00 in
Footing Data I Footing Design Resuits '
Toe Width = 1.50 ft Toe Heet
Heel Width = 7.00 Factored Pressure = 2,012 2,012 psf
Total Footing Width = 8.50 Mu' : Upward = 2,264 38,258 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 284 40,072 ft-#
i . Mu: Design = 1,980 1,814 fl-#
ﬁey ‘E’)‘"d‘t‘r‘] = 8-33 in Actual 1-Way Shear =  11.45 110 psi
ey uep ein Allow 1-Way Shear =  40.00  40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@12.00in
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
Foating Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = ¢.0018 Foeting Torsion, Tu = 0.00 fi-lbs
Cover @ Top 200 @Btm= 3.0¢in Footing Allow. Torsion, phi Tu = 0.00 f-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sgrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 220 in2

Min footing T&S reinf Area per foot Q.26 in2 At

If one layer of horizontat bars: If two layers of horizontal bars:
fla@ 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 : 2020-0198 q;
Use menu item Settings > Printing & Title Block Title  Wall1 - Const. Page : 3
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Documentsicalcsi2020-019

RetainP 1987-2019, i'ld 11.19.07.47 . ..
e k-onosannr o Cantilevered Retaining Wall Code: IBC 2015,AC| 318-14,ACI 530-13

117
License To : MC SQUARED, INC,
Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... «...RESISTING.....

Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres {ab water tbl) 019.8 242 21,360.3 Soil Over HL (ab. water tbl} 1,250.0 342 454144
HL Act Pres {be water tbl) Soil Over HL (bel. water tbl) 342 454144
Hydrostatic Force Watre Table
Bugyant Force = Sloped Soil Over Heel = 1,140.8 6.44 7,352.0
Surcharge over Heel = Surcharge Over Heel =

Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =

Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 0.75

= Surcharge Over Toe =

Stem Weight(s) = 1,416.3 1.92 2,714.5
—_—— —— Earth @ Stem Transitions=

Total = 41575 OTM. = 213603 Footing Weight = 1.275.0 4.25 5418.8
Key Weight =
Resisting/Overturning Ratio = 2.85 Vert, Component =

Vertical Loads used for Soil Pressure = 12,216.3 Ibs Totaﬁz—%_ﬁt.; bs R.M.= W

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

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

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Overturning Resistance.

Tilt

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

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.000 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because ihe wall would then tend fo rotate into the retaingd soil.




Project Name/Number : 2020-0198

Use menu item Settings > Printing & Title Block Title  Wall41 - Loaded Page: 1
to set these five lines of information Dsgnr_: ._JAG Date: 14 MAY 2020
for your progran. Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle LotiDocuments\cales\2020-01%

RetainPro (¢} 1287-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I Soil Data
Retained Height = 1133t Allow Soil Bearing o 0000 pst {
. . = quivalent Fluid Pressure Method
Wall helgh_t above soil 0.00ft Active Heel Pressure = 35.0 psfit
Slope Behind Wall = 2.00
Height of Soil over Toe = 6.00in ] =
Water height over heel = 0.0 ft Pa;swe P.ressure = 400.0 psfiit
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Scil Friction = 0.500
Soil height to ignore
for passive pressure = 4200 in % )

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

Surcharge OverHeel = 0.0 psf Lateral Load = 0.0 #ift Adjacent Footing Load = 0.01Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00ft Footing Width = 0.00 ft

Surcharge Over Toe = 0.0 ..Height to Bottom = 0.00ft Eccentricity = 0.001n
Used for Sliding & Overturning _ Wall to Fig CL Dist = 0.00ft

Load Type Wind (W}

Axial Load Applied to Stem ; Focting Type Line Load
L# (Serwce Level} Base Above/Below Soil

Axial Dead Load = 270.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0ft
Axial Live Load = 3200 Ibs {Service Level) ; ' ; -
Axial Load Eccentricity = 0.0in Poisson's Ratio 0.300

Design Summary I Stem Construction I Bosttom -
tem Ol

Design Height Above Ft¢ ft= 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning = 2.90 OK Design Method = LRFD
Stiding = 1.57 OK Thickness = 10.00
Rebar Size = # 6
Total Bearing Load = 12,376 lbs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at = Edge
Soil Pressure @ Toe = 1,456 psf OK Dfe;?g Pfa;?Fa - 0.952
Soil Pressure @ Heel = 1,456 psf OK .
Allowable - 3,000 psf Total F?rce @ Section
Soil Pressure Less Than Allowable Service Level lbs =
AC Factored @ Toe - 2,038 psf Strength Level lbs=  3,594.3
ACI Factored @ Heel = 2,038 pst Moment.... Actual
Footing Shear @ Toe = 18.0 psi OK Service Level fus =
Footing Shear @ Heel = 0.7 psi OK Strength Level fist = 13,574.6
Allowable - 75.0 psi Moment.....Allowable = 14,2408
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 4,090.3 Ibs Service Level psi=
less 100% Passive Force = - 250.0 Ibs Strength Level psi = 39.3
less 100% Friction Force = - 6,187.9Ibs Shear...._Allowable psi = 82.2
Added Force Req'd = 0.0 Ibs OK Anet (Masonry) in2 =
....for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd' in= 7.63
Masonry Data
fm psi=
Fs psi=
Vertical component of active lateral soll pressure 1S Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’ =
Wall Weight psf = 125.0
Load Factors Short Term Factor =
Buiiding Code IBC 2015,ACI 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 ' o
Wind, W 1.000 fic psi=  3,000.0

Seismic, E 1.000 Fy psi= 60,000.0



Project Name/Number : 2020-0198 ; SL

Use menu item Settings > Printing & Title Block Title  Wall 1 - Loaded Page : 2
to set these five lines of information Dsgnr_: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File; MAPROJECTS\Altman, Benjamimi2020-0198 Altman Middle Lot\Documents\calcs\2020-019

RetainPro {c} 1987-201%, Build 11.19.07.17 . .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
Licensa To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Herizontal Reinforcing
As (based on applied moment) : 0.4129 in2/ft
(4/3)* As : 0.5505 in2/ft Min Stem T&S Reinf Area 2.719 in2
200bd/fy : 200(12){7.625)/60000 : 0.305 in2/ft Min Stem T&S Reinf Area per It of stern Height : 0.240 in2/it
0.0018bh : 0.0018(12){10) : 0.216 in2/t Horizontal Reinforcing Options :
====s====osas One layer of Two layers of :
Required Area : 0.4129 in2/ft #4@ 10.00in #4@ 20.00in
Provided Area : 0.44 in2/ft #5@ 15.50in #5@ 31.00in
Maximum Area : 1.2395 in2/ft #6@ 22.00in H#6@ 44.00in
Footing Data I Footing Design Results I
Toe Width = 1751 Toe Heel
Heel Width = 6.75 Factored Pressure = 2,038 2,038 psf
Total Footing Width = 8.50 Mu': Upward = 3,121 35,678 fi-#
Footing Thickness = 12.00in Mu’: Downward = 386 36,679 1t#
i . Mu: Design = 2,735 1,000 ft-#
ﬁ:z ‘I')V;g‘t*r‘l z g-gg in Actual 1-Way Shear =  18.00 0.68 psi
: ' Allow 1-Way Shear = 75.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@12.00in
fe = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
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~= 3.00in 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@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 220 in2

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

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.260n #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in

#6@ 20.37 in #6@ 40,74 in



Project Name/Number : 2020-0198

Use menu item Settings > Printing & Title Block Title  Wall 1 - Loaded
to set these five lines of information Dsgnr: ._JAG Date:
for your program. Description....

This Wall in File: MAPROJECTSVAltman, Benjamim2020-0188 Altman Middle Lot\Documentsicalcsi2020-019

Page: 3
14 MAY 2020

56

RetainPro (c) 1987-2019, Build 11.19.07.17
License : KW-060

58117 Cantilevered Retaining Wall
License To : MC SQUARED, INC.

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

Summary of Overturning & Resisting Forces & Moments

.OVERTURNING..... -....RESISTING.....
Force Distance Momaent Force Distance  Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 919.8 2.42 20,844 8 Soil Over HL (ab. waler tbl) 1,250.0 342 44,578.8
HL Act Pres (be water tbl) Soif Over HL (bel. water tbl) 342 44,578.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel = 1,050.2 6.53 6,855.5
Surcharge over Heel Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 590.0 2.17 585.0
Added Lateral Load = * Axial Live Load on Stem = 320.0 217 60833
Load @ Stem Above Soil = Soil Over Tee = 0.88
= Surcharge Over Toe =
Stam Weight(s) 1.416.3 217 3,068.5
e B — Earth @ Stem Transitions =
Total = 40903 OTM. = 208448 Footing Weight = 1.275.0 425 54188
Key Waeight =
Resisting/Overturning Ratio = 2.90 Vert. Companent =
Verlical Loads used for Soil Pressure = 12,3758 |bs Total= 12,3758 Ibs RM.= 60,506.6

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

resistance, but is included for soil pressure calculation,

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

Verlical 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 soil

(Deflection due 1o wall bending not considered)

Soil Spring Reaclion Modulus 250.0 pci
£.000 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the foe,

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

Horizontal Defl @ Top of Wall {(approximate only)




Use menu item Settings > Printing & Title Block

to set these five lines of information

for your program.

Project Name/Number : 2020-0198

Title  Wall 4 -
Osgnr: JAG
Description....

Seismic

Date:

This Wall in File: MAPROQJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Documentsi\calcsi2020-019

57

14 MAY 2020

RetainPro {c¢) 1987-2019, Build 11.19.07.17
License ; KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

Code; IBC 2015,AC1 318-14,AC| 530-13

Criteria I Soll Data -
Retained Height = 11331t ‘E\"O\_V SioiltB;af(ijng Tt 3&000'0 psf [
. T quivalent Fluid Pressure Metho =
Wall helgh.t above soil = 0.001t Active Heel Pressure = 35.0 psffft
Slope Behind Wall = 2.00
Height of Soil over Toe = 6.00 in ] =
Water height over heel = 0.0 ft Passive Eressure = 400.0 psffit
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0500
Soil height to ignore
for passive pressure = 4200 in E% e
LSurcharge Loads | Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #ift Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overlurni ; -
S:B or Sliding ‘Verl ing Load Type = Wind (W) Wall to Ftg CL Dist = 0ooft
Axial Load Applied to Stem (Service Level) Footing Type Line Load
Base Above/Below Soil of
Axial Dead Load = 2700ibs Wind on Exposed Stem - 0.0 psf at Back of Wall = 0.0t
Axial Live Load = 320.0 lbs (Service Level) i . i =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300

Earth Pressure Seismic Load

Method : Uniform Uniform Seismic Force =  73.980
Muttiplier Used = 6.000 Total Seismic Force = 912.173
{Multiplier used on soil density)
Design Summary I | Stem Construction I Bottom
Design Height Above Fte¢  ft = Ster?).%}é
Wall Stability Ratios Wall Material Above "HI" = Concrete
Overturning 2.44 OK Design Method = LRFD
Sliding = 1.36 Ratio <1.5!  Thickness = 10.00
Rebar Size = ¢ 7
Total Bearing Load = 12,376 Ibs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at - Edge
Soil Pressure @ Toe = 1,456 psf OK D?:IE'; P?;,,E::a - 0.672
Soil Pressure @ Heel = 1,456 psf OK .
Total Force @ Section
Allowable = 3,000 psf ) _
Soil Pressure Less Than Allowable Service Level Ibs =
ACI Factored @ Toe = 2,038 psf Strength Level lbs = 4,432.5
AC| Factored @ Heel = 2,038 psf Moment... Actual
Footing Shear @ Toe = 18.0 psi OK Service Level f# B
Fooling Shear @ Heel = 0.7 psi OK Strength Level f-#t= 18,3229
Allowable = 75.0 psi Moment.....Allowable 18,825.8
Sliding Calcs Shear.....Actual
Lateral Sliding Force =  472891bs Service Level psi=
less 100% Passive Force = - 250.01bs Strength Level psi = A8 8
less 100% Friction Force = - 6,187.91bs Shear.....Allowable psi= 822
Added Force Req'd = 0.0 Ibs OK Anet (Masonry) in2 =
....for 1.5 Stabitity = 6554 Ibs NG Rebar Depth 'd' in= 7.56
Masonry Data
fm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’ =
Wall Weight psf = 125.0

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

IBC 20

15,ACH
1.200
1.600
1.600
1.000
1.000

Shorl Term Factor
Equiv. Solid Thick.
Masonry Block Type
Masonry Design Method

n

Medium Weight
ASD

Concrete Data
fc psi=
Fy psi=

3,000.0
60,000.0



Project Name/Number : 2020-0198 L)*\g

Use menu item Settings > Printing & Title Block Title  Wall1 - Seismic Page: 2
to set these five lines of information Dsgnrl: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamint2020-0198 Altman Middle Lot\Documentsicalcs\2020-019
“RetainPro (c) 1987-2019, Bulld 11.19.07.17

License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC. _
Concrete Stem Rebar Area Details I
Bottom Stem Vertical Reinforcing Horizontal Reinfercing
As (based on applied moment}) : 0.5621 in2/ft
(43" As : 0.7495 in2/ft Min Stem T&S Reinf Area 2.719 in2
200bd/fy : 200(12)(7.5625)/60000 : 0.3025 in2/f Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018{12)(10) : 0.216 in2/ft Horizontal Reinforcing Options :
============ One layer of : Twio layers of :
Required Area : 0.5621 in2/ft #4@ 10.00in #4@ 20.00 in
Provided Area : 0.6 in2/ft #5@ 15.501in #5@ 31.00 in
Maximum Area : 1.2294 in2/ft #6@ 22.001in H6@ 44.00 in
Footing Data I Footing Design Results I
Toe Width = 1.75 1t Toe Heel
Heel Width = 875 Factored Pressure 2,038 2,038 psf

Total Footing Width 8.50 Mu' : Upward = 3,121 35,678 fi-#
Footing Thickness = 12.00in Mu'; Downward = 386 36,679 fi-#
i . Mu: Design = 2,735 1,600 f-#

ﬁey ‘[’)V'di';] : g-gg in Actual 1-Way Shear =  18.00 0.68 psi

ey Uep Auin Allow 1-Way Shear = 75.00 40.00 psi
Key Distance from Toe = 0.00# Toe Reinforcing = #5 @ 12.00in
fe = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.0¢ fi-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5Mambda*sqri{f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 220 in2

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

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70in

#6@ 20.37 in #6@ 40.74 in



Project Name/Number : 2020.0198 6 ?

Use menu item Settings > Printing & Title Block Title  Wall 41 - Seismic Page : 3
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Altman Middle LotiDocumentsicalcsi2020-019

RetainPro {c) 1987-2019, Bulld 11.19.07.17 . . a
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Momant
Item lbs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 919.8 2.42 20,844.8 Soil Over HL {ab. water tbl) 1,250.0 3.42 44,578.8
HL Act Pres {be water tbl) Soil Over HL {bel. water tbl) 342 44,578.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee: = 1,050.2 6.53 6,855.5

Surcharge Over Heel =
Adjacent Footing Load =

1l

Surcharge over Heel
Surcharge Over Toe

Adjacent Footing Load = Axial Dead Load on Stem = 590.0 217 585.0
Added Lateral Load = * Axial Live Load on Stem = 320.0 217 693.3
Load @ Stem Above Soil = Soil Over Toe = 0.88
Seismic Earth Load = 6385  6.17 3,936.5 Surcharge Over Toe =
- Stem Weight(s) = 14163 217 3.068.5
— B ——— Earlh @ Stem Transitions =
Total = 47289 OTM. = 247813 Footing Weight = 1,275.0 4.25 5,418.8
Key Weight =
Resisting/Overturning Ratio = 2.44 Verl. Component =
Vertical Loads used for Soil Pressure = 12,375.8 Ibs Total = 12,3758 Ibs RM.= 60.506.6
* Axial live load NOT included in total displayed, or used for overluming
If seismic is included, the OTM and sliding ratios resistance, but is included for soil pressure calculation.

be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201

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

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

| Tilt ]
Horizontal Deflection at Top of Wall due to settlement of soil

{Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall {approximate only) 0.000 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.

because the wall would then tend io rotate into the retained soil.
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Title
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This Wall in File: MAPROJECTS\Allman, Benjamini2020-0198 Altman Middle LotiDocumentsicales\2020-019

RetainPro (c} 1987-2019, Build 11.19.67.17

License : KW-06058117

License To : MC SQUARED, INC,

Cantilevered Retaining Wall

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

Criteria I Soil Data I

Retained Height = i1.33 1 Allow Soil Bearing = 3,000.0 psf
, \ _ Equivalent Fluid Pressure Method
Wall height above soil = 0.001t Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) f 4000 osiif
Water height over heel = 0.0fl Pa_sswe Eressure - 0 pstit
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.060 pcf
Footing||Soil Friction = 0.500
Soil height to ignore !
for passive pressure = 1200 in :
Surcharge Loads Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #ft Adjacent Footing Load = 0.01bs
Used To Resist Sliding & Overlurning ...Height to Tor = 0.00 ft Footing Width = 0.00 1
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us:ad for Sliding & O.Vtarturnmg Load Type = Wind (W) Wall'to Ftg CL Dist = y o.Eo f;
Axial Load Applied to Stem (Service Level) Footing Type _ ine Loa
Base Above/Below Soil  _ 0.0 ft
Axial Dead Load = 0.0lbs Wind on Exposed Stem _ 0.0 psf at Back of Wall - :
Axial Live Load = 0.0 lbs {Service Level} ; g ; = 0.300
Axial Load Eccentricity = 0.0in Poissan’s Ratio 3
Design Summary I Stem Construction Bottom
Stem QK
Design Height Above Fi¢ = 0.00
Wall Stability Ratios _ Wall Malerial Above "HI" = Concrete
Overturning = 2.60 OK Design Method = LRFD
Sliding = 1.48 Ratio < 1.5!  Thickness - 1600
Rebar Size = # 7
Total Bearing Load = 7,912 Ibs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at - Edge
. Design Data
Soil Pressure @ Toe = 1,217 psf OK fo/FB + fa/Fa - 0.800
Soil Pressure @ Heel = 1,217 psf OK .
Allowable _ 3,000 psf Total F?rce @ Section
Soil Pressure Less Than Allowable Service Level Ibs _
AC| Factored @ Toe = 1,704 psf Strength Level lbs= 3,858.7
ACI Factored @ Heel = 1,704 psf Moment....Actual
Footing Shear @ Toe = 124 psi OK 2?NIC?thvel | [:l-iz: S
Footing Shear @ Heel = 6.1 psi OK rengh Leve ; e
Allowable = 75.0 psi Moment..... Allowable 18,825.8
Sliding Calcs Shear......ActuaI .
Lateral Sliding Force = 2,840.3 Ibs Service Level psi=
less 100% Passive Force= -  250.01bs Strength Level psi= 425
less 100% Friction Force = - 3,956.1 Ibs Shear.....Allowable psi = 822
Added Force Req'd = 0.0 lbs OK Anel (Masonry} in2 =
....for 1.5 Stability = 54.4 Ibs NG Rebar Depth 'd' in= 7.56
Masonry Data
fm psi=
Fs psi=
Vertical compaonent of active lateral soil pressure 1S Solid Grouting =
NOT censidered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 125.0

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

Short Term Factor
Equiv. Solid Thick.

Masonry Block Type

Masonry Design Method =

Medium Weight

Concrete Data
fc

Fy

ASD
psi=  3,000.0
psi= 60,0000

LO



Project Name/Number : 2020-0198 é(

Use menu item Settings > Printing & Title Block Title ~ Wall 2A - Const. Page: 2
to set these five lines of information Dsgnr_: fJAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Altrman Middle Lot\Documentisicalcsi2020-019

RetainPro () 1957-2015, BUNG 11.15.07.17 : .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.4624 in2/ft
(4/3)* As: 0.6185 in2/ft Min Stem T&S Reinf Area 2.719 in2
200bd/fy : 200(12)(7.5625)/60000 : 0.3025 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0,0018bh : 0.0018{12}(10} : 0.2186 in2/ft Horizontal Reinforcing Options :
EEEESEESS s One layer of : Two layers of :
Required Area : 0.4624 in2/ft #4@ 10.00in #4@ 20.00in
Pravided Area : 0.6 in2/ft #5@ 15.50in #5@ 31.00in
Maximum Area : 1.2294 in2/ft #6@ 22.00in #6@ 44.00 in
Footing Data I | Footing Design Results '
Toe Width = 1.75 ft Toe Heel
Heel Widih = 4.75 Factored Pressure = 1,704 1,704 psf
Total Footing Width = 6.50 Mu’: Upward = 2,609 13,071 it-#
Fooling Thickness = 12.00 in Mu" : Downward = 386 14,508 fi-#
i ) Mu: Design = 2,224 1,437 ft-#
ﬁg ‘E’)V;‘;in N 8-88 i Actual 1-Way Shear =  12.40 6.12 psi
; B ' Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@ 12.00n
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
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@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd; Mu < phi*5*lambda*sqri{f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 168 in2

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

If one layer of horizontal bars: If two layers of horizontal bars:
#@ 9.26in #4@ 18.52in
#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 : 2020-0198

Title ~ Wall 2A - Const. Page: 3
Dsgnr: JAG Date: 14 MAY 2020
Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle LotiDocumentsicalcsi2020-019

62

“RetainPro (c} 1087-2019, Build 11.18.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING.....

Force Distance Moment
ltem Ibs ft ft#
HL Act Pres {ab water thi) 919.8 2.42 10,034.7
HL Act Pres {be water tbl)
Hydrostatic Force
Buoyant Force =
Surcharge over Heel 179.8 6.17 1,108.5
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil =
Total = 28403 OTM. = 12,043.2
Resisting/Overturning Ratio = 2.60
Vertical Loads used for Soil Pressure = 7,912.2 Ibs

Vertical component of active lateral soil pressure 1S 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

..... RESISTING.....
Force Distance Moment
Ibs ft ft-#
Soil Over HL (ab. water tbl) 1,250.0 342 24,1848
Soil Over HL (bel. water tbl) 342 24.184.8
Watre Table
Sloped Soil Over Heel
Surcharge Over Heel = 195.8 4.54 889.4
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =
Soil Over Toe = 0.88
Surcharge Over Toe =
Stem Weight(s) = 1,416.3 217 3,068.5
Earth @ Stem Transitions =
Footing Weight = 975.0 3.26 3,168.8
Key Weight =
Vert. Component =
Total = 79122 Ibs RM= 31,3115

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

Horizontal Deflection at Top of Wall due to settlement of soil

{Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

Harizontal Defl @ Top of Wall (approximate only} 0.000

250.0 pci

in

The above calcutation is not valid if the heel soil bearing pressure exgeeads that of the toe.

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




Project Name/Number ; 2020¢-0198 é %

Use menu item Settings > Printing & Title Block Title  Wall 2A - Loaded Page: 1
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Documentsicales\2020-019

RetainPro (c) 1987-2019, Build 11.19.07.17 . ..
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,AC! 318-14,ACI 530-13
License To : MC SQUARED, INC.

Criteria I Soil Data

Retained Height = 11.33 1t Allow Soil Bearing = 3,000.0 psf

. \ _ Equivalent Fluid Pressure Method
Wal helgh.t above sail = 0.00# Active Heel Pressure = 35.0 psifft
Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00in

Passive Pressure 400.0 psfift

Water height over heel = 0.0ft ) .
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.500
Soil height to ignore
for passive pressure = 1200 in i
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50,0 psf Lateral Load = 0.0 #ft Adjacent Footing Load = 0.0lbs
Used To Resist Sliding & Overturning ...Height to Tof = 0.00 ft Foocting Width = 0.00 ft
Surcharge Over Toe = 0.0 ..Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
: r Sliding -v urning Load Type = Wind (W) Wall to Ftg CL Dist _.00ft
Axial Load Applied to Stem i (Service Level) Footing Type Line Load
Base Above/Below Soil 0.0f
Axial Dead Lead = 413.0lbs Wind on Exposed Stem _ 0.0 psf at Back of Wall Oft
Axial Live Load = 438.0 Ibs {Service Level) j ' i =
Axial Load Eccentricity = 0.0in Poisson's Ratio 9.300

| Design Summary I Stem Construction I B?StttomOK
em

Design Height Above Ftg  ft= 0.00
Wall Stability Ratios _ wall Material Above "Ht" = Caoncrete
Overturning = 267 OK Design Method = LRFD
Sliding = 183 OK Thickness
Rebar Size
Total Bearing Load = 8,763 lbs Rebar Spacing
...resultant ecc. = 0.00 in Rebar Placed at
Design Data
Soil Pressure @ Toe = 1,348 psf CK fb,rgB +falFa
Scil Pressure @ Heel = 1,348 psf CK Total Force @ Section
Allowable = 3,000 psf

Soil Pressure Less Than Allowable Service Level

AC| Factored @ Toe = 1,887 psf " StrentgthA-etvell
= oment....Actua
/-:«:CI F.actored @ Heel - 1,887 pSIf Sonicn Lovel DWGS SHOW 1"
ooting Shear @ Tee = 16.5 psi OK
Fooling Shear @ Heel = 0.1 psi OK Strength Level f-# = 15072.2
Allowable = 75.0 psi Moment.....Allowable = 15,129.3
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 2,840.3 Ibs Service Level psi=
less 100% Passive Force = - 250.0 Ibs Strength Level psi= 422
less 100% Friction Force = - 4,381.6 Ibs Shear.....Allowable psi= 82.2
Added Force Req'd = 0.0 lbs CK Anet {Masonry) in2 =
....for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd' in= 7.63
Masonry Data -
fm 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= 125.0
Load Factors Short Term Faclor =
Building Code IBC 2015,ACI 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 fc psi=  3,000.0

Seismic, E 1.000 Fy psi= 60,0600.0



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number : 2020-0198

Title  Wall 2A - Loaded
Dsgnr: JAG
Description....

Page ; 2 é({

Date: 14 MAY 2020

This Wall in Fite: MAPROJECTSVAltman, Benjamini2020-0198 Altman Middle Lot\Documentsicalcsi2020-019

RetainPro (c} 1987-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

- Concrete Stem Rebar Area Details

Verlical Reinforcing

Bottom Stem

Cantilevered Retaining Wall

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

Horizontal Reinforcing

As {based on applied moment} : 0.4584 in2/ft
(4/3)* As: 0.6112 in2t Min Stem T&S Reinf Area 2.7119 in2
200bdffy : 200(12){7.625)/60000 : 0.305 in2/t Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12){(10) : 0.216 in2/ft Horizontal Reinforcing Options :
============ One layer of Two layers of :
Required Area ; 0.4584 in2/ft #4@ 10.001in #4@ 20.00 in
Provided Area : 0.4693 in2/ft #5@ 15.50 in #5@ 31.001in
Maximum Area : 1.2385 in2/ft #6@ 22.00in #6@ 44.00in

| Footing Data I | Footing Design Results i

Toe Width = 1.75ft
Heel Width = 475
Total Footing Width = 6.50
Footing Thickness = 12.00 in
Key Width = 0.00 in
Key Depth = 0.00in
Key Distance from Toe = 0.00 ft
fc = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf
Min. As % 0.0018

Cover @ Top 2.00

@ Btm= 3.00 in

Toe Hee

Factored Pressure

1,887 1,887 psf

Mu' : Upward = 2,880 14,477 ft-#
Mu' : Downward = 386 14,508 ft-#
Mu: Design = 2,504 31 ft-#
Actual 1-Way Shear 16.46 0.13 psi

Allow 1-Way Shear

Toe Reinforcing #5@ 12.00in
Heel Reinforcing #5@ 12.00in
Key Reinforcing None Spec'd

Footing Torsion, Tu =

Footing Allow. Tarsion, phi Tu =
If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

75.00 40.00 psi

0.00 ft-lbs
0.00 ft-lbs

Toe: #4@ 9.25in, #5@ 14.34 in, #8@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not reg'd: Mu < phi*5*lambda*sqr{fc)*Sm

Key: No key defined

Min faoting T&S reinf Area 1.68
Min foeoting T&S reinf Area per foot 0.26
If one layer of horizontal bars:

in2
in2 At

If two layers of horizontal bars:

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



Project Name/Number ; 2020-0198 é ?
Use menu item Settings > Printing & Title Block Title  Wall 2A - Loaded Page: 3

to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020

for your pregram. Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documentsicalcsi2020-019

RetainPro (c) 19572019, Buld 11.19.07.17 . .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... . RESISTING.....
Force Distance Moment Force Distance = Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres {ab water bl) a19.8 249 10,934.7 Soil Over HL (ab. water tbl} 1,250.0 342 24,184.8
HL Act Pres {be water tbl) Soil Over HL (bel. water tbl) 342 24,184.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel
Surcharge cver Heel = 179.8 6.17 1,108.5 Su_rcharge OV’?r Heel = 185.8 4.54 889.4
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 851.0 217 894.8
Added Lateral Load = * Axial Live Load on Stem = 438.0 217 949.0
Load @ Stem Above Soil = Soil Over Toe = 0.88
- Surcharge Over Toe =
Stem Weight(s) = 1,416.3 217 3,068.5
- _ Earth @ Stem Transitions =
Total = 28403 OTM. = 12,0432 Fooling Waighi = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 2.67 Vert. Component =
Vertical Loads used for Soil Pressure = 8,763.2 |bs Total = 87632 Ibs RM.= W

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

Vertical component of active lateral soil pressure 18 NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure 1S NOT cansidered in
the calculation of Overturning Resistance.

| Tilt
Horizontal Deflection at Top of Wall due to settiement of soil

{Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.000 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 soit.



Project Name/Number : 2020-0198 e :"
Use menu item Settings > Printing & Title Block Title  Wall 2A - Seismic Page : 1 (’?{‘7
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPRCJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Documentsicalcsi2020-019
“RetainPro {c} 1987-2019, Build 11.19.07.17

License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14, ACI 530-13
License To : MC SQUARED, INC.
Criteria I Solil Data I e
Retained Height = 1133 ft Allow Soil Bearing = 3,000.0 psf
. . _ Equivalent Fluid Pressure Method
Walf height above soil = 0.00 ft Active Heel Pressure = 35.0 psfift
Slope Behind Walll = 0.00

Height of Soil over Toe = 6.00in

Passive Pressure 400.0 psfit

Walter height over heel = 0.0ft ; .
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0500
Soil height to ignore
for passive pressure = 12.00 in S 7
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #t Adjacent FootingLoad = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to To = 0.00ft Focting Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottorn = 0.00 ft Eccentricity = 0.00 in
Used for Sliding & Overturni ; -
sedfo Sliding & vertuming Load Type = Wind (W) Wall to Ftg CL Dist ~0.00ft
| Axial Load Applied to Stem i (Service Level) Footing Type Line Load
Base Above/Below Soil  _ 0.0t
Axial Dead Load = 413.0 Ibs Wind on Exposed Stem - 0.0 psf at Back of Wall - :
Axial Live Load = 438.0 Ibs (Service Level) ; ) : =
Axial Load Eccentricity = 0.0in Poisson's Ratio 0.300
Earth Pressure Seismic Load
Method : Uniform Uniform Seismic Force =  73.980
Multiplier Used = 6.000 Total Seismic Force = 912.173

(Multiplier used on soil density)

Design Summary I Stem Construction I Bott;m .
As < Min %

Design Height Above Fic ft= 0.00

Wall Stability Ratios _ Wall Material Above "Ht" = Concrete

Overturning - 2.02 OK Design Method = LRFD

S]Idll"lg = 1.33 Ratio < 1,5! Thickness = 10.00

Rebar Size = # 6

Tota! Bearing Load = 8,763 Ibs Rebar Spacing = 12.00

...resultant ecc. = 0.00 in Rebar Placed at - Edge

. Design Data

So!i Pressure @ Toe = 1,348 psf OK fb/FB + fa/Fa -~  NoGood

Soil Pressure @ Heel = 1,348 psf OK

Allowable - 3,000 psf Total Force @ Section

Sail Pressure Less Than Allowable Service Level Ibs =
ACI Factored @ Toe = 1,887 psf Strength Level lbs= 4,696.9
AC) Factored @ Heel = 1,887 psf Moment....Actual
Footing Shear @ Toe = 16.5 psi OK Service Level ﬂ'#=_
Footing Shear @ Heel = 0.1 psi OK Strength Level ft-#= 19,8206
Allowable = 75.0 psi Moment.....Allowable = 15,1293
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 3,478.8 Ibs Service Level psi=
tess 100% Passive Force = - 250.0 Ibs Strength Level psi= 51.3
less 100% Friction Force = - 4,381.6Ibs Shear.....Allowable psi= 82.2
Added Force Req'd = 0.0 Ibs OK Anet (Masonry) in2 =
....for 1.5 Stability = 586.7 Ibs NG Rebar Depth 'd’ in= 7.63
Masonry Data
fm psi=
Fs psi=
Vertical component of active lateral scil pressure 1S Solid Grouting =
NOT considered in the calculation of scil bearing Modular Ratio 'n' =
Wall Weight psf= 125.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI 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 T
Wind, W 1.000 fc psi=  3,000.0

Seismic, E 1.000 Fy psi= 60,000.0
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Project Name/Numbker : 2020-0198

Title ~ Wall 2A - Seismic
Dsgnr: JAG
Description....

Date:

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0128 Altman Middle Lot\Documentsicalcs\2020-019

RetainPro {c) 1987-2019, Build 11.19.07.17

License : KW-06058117

License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Concrete Stem Rebar Area Details I

Vertical Reinforcing

Bottom Stem

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

200bd/fy : 200(12){7.625)/60000 :
0.0018bh : 0.0018{12)(10} :

Required Area :
Provided Area :
Maximum Area :

Horizontal Reinforcing

Footing Data

Toe Width
Heel Width
Total Footing Width

Footing Thickness

Key Width
Key Depth
Key Distance from Toe
fe = 2,500 psi Fy =
Fooling Concrete Density

Min. As %
Cover @ Top

o

u nn

2.00

0.6029 in2/ft
0.8038 in2/ft Min Stem T&S Reinf Area 2.719in2
0.305 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.216 in2/ft Horizontal Reinforcing Options :
============ One layer of ; Two layers of :
0.6029 in2/ft #4@ 10.00in #4@ 20.00in
0.4693 in2/ft #5@ 15.50 in #5@ 31.00 in
1.2395 in2/ft #6@ 22.00in #6@ 44.00 in
Footing Design Results I
1.75 ft Tge Heel
4.75 Factored Pressure = 1,887 1,887 psf
6.50 Mu' : Upward = 2,890 14,477 fi-#
12.00in Mu' : Downward = 386 14,508 fi-#
. Mu: Design = 2,504 31fi-#
ggg n Actual 1-Way Shear =  16.46 0.13 psi
: Allow 1-Way Shear = 75.00 40.00 psi
0.00 ft Toe Reinforcing = #5@ 12.00in
60,000 psi Heel Reinforcing = #5@12.00in
150.00 pcf Key Reinforcing = None Spec'd
0.06018 Foating Torsion, Tu = 0.0¢ fi-lbs
@ Btm~ 3.00 in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings

Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #3@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqr{f'c)*Sm
Key: Mo key defined

Min footing T&S reinf Area 1.68 in2

Min footing T&S reinf Area per foot 026 in2 A

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



Project Name/Number : 2020-0198 ég
Use menu item Settings > Printing & Title Block Tille  Wall 2A - Seismic Page: 3

to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020

for your program. Description....

This Wall in File: MAPROJECTSVAltman, Benjamim2020-0188 Altman Middle Lot\Documentsi\calcs\2028-019

RetainPro (c} 1957-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,AC| 530-13

Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... «...RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs it ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 919.8 2.42 10,934.7 Soil Over HL {ab. water tbl) 1.250.0 3.42 24,184.8
HL Act Pres (be water tbl) Soil Over HL ({bel. water tbl) 3.42 24,1848
Hydrostatic Farce Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 1798 647 1,108.5 Surcharge Over Heel = 1958 4.54 889.4
Surcharge Over Toe - Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 851.0 2.17 894.8
Added Lateral Load = * Axial Live Load on Stem = 438.0 217 949.0
Load @ Stem Above Soil = Soil Over Toe = 0.88
Seismic Earth Load = 638.5 6.17 3,936.5 Surcharge Over Toe =
- Stem Weight(s) = 1,416.3 217 3,068.5
B S e e Earth @ Stem Transitions =
Total = 34/88 OTM. = 159797 Footing Weight = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 2.02 Vert. Component =
Vertical Loads used for Soil Pressure = 8,763.2 |bs Total = 8.763.—2‘. lbs RM.= 32,206.4

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

If seismic is included, the OTM and sliding ratios resistance, but is included for soil pressure calculation.

be 1.1 per saction 1807.2.3 of 1IBC 2009 or IBC 201

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

Veitical component of active lateral soil pressure 1S NOT considered in
the calcutation of Overturning Resistance.

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

Sail Spring Reaction Modulus 250.0 pai
Horizontal Defl @ Top of Wall (approximate only) 0.000 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the 1ce,

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

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middte Lof\Documents\calcs\2020-019

{1

Page : 1

Date: 14 MAY 2020

"RetainPro (c} 10872019, Build 11.18.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

| Criteria l Soil Data

Retained Height = 8.25 ft Allow Soil Bearing = 3,000.0 psf
. S Equivalent Fluid Pressure Method
Wall height above soil = 0.00 ft Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Scil over Toe = 6.00 in ] =
Water height over heel = 0.0fL Pa.sswe P-ressure - 400.0 psfift
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.500
Soil height to ignore
for passive pressure = 1280 in . . N ]
Surcharge Loads Lateral Load Applied to Stem I [Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/it Adjacent Fooling Load = 0.01bs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottorn = 0.00ft Eccentricity = €.00in
idi rturni i =
Us.ed for Sliding & O_ve urning Load Type = Wind (W) Wall to Ftg CL Dist = o00ft
Axial Load Applied to Stem i (Service Level) Footing Type . Line Load
Base Above/Below Soil  _ 0.0 ft
Axial Dead Load = 0.0lbs Wind on Exposed Stem _ 0.0 psf at Back of Wall B :
Axial Live Load = 0.0 lbs (Service Lavel) i : ; =
Axial Load Eccentricity = 0.0in Poisson's Ratio 9.300
Design Summary I Stem Construction Bottom
Stem OK
Design Height Above Ftg  ft= 0.00
Wall Stability Ratios _ Wall Material Above "H" = Concrete
Overtuming = 292 OK Design Method = LRFD
Sliding = 158 OK Thickness = 10.00
Rebar Size = # B
Total Bearing Load = 2,752 Ibs Rebar Spacing = 12.00
...resultant ecc. = 0.6¢ in Rebar Placed at = Edge
Design Data
Soil Pressure @ Toe = 648 psf OK 9 _ 191
: fo/FB + fa/Fa = 0.19
Soil Pressure @ Heel = 648 psf OK Total F !
Allowable - 3,000 psf ota f)rce @ Section
Soil Pressure Less Than Allowable Senvice Level lbs -
ACI Factored @ Toe - 907 psf Strength Level lbs= 1,239.8
ACI Factored @ Heel = 907 psf Moment.... Actual
Footing Shear @ Toe = 5.5 psi OK 2;9rv|cst}thvel | ;tt-i_— 07344
Footing Shear @ Heel = 3.5 psi OK rength Leve T e
Allowable = 75.0 psi Moment.....Allowable = 14,240.8
Sliding Calcs Shear......Actual .
Lateral Sliding Force = 1,025.6 Ibs Service Level psi=
less 100% Passive Foerce = - 250.0 fbs Strength Level psi= 13.5
less 100% Friction Force = - 1,376.0 Ibs Shear.....Allowable psi = 82.2
Added Force Req'd = 0.0 lbs OK Anet (Masonry) in2 =
....for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd' in= 7.63
Masonry Data
fim 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= 125.¢
Load Factors Short Term Factor =
Building Code IBC 2015,ACI 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 o
Wind, W 1.000 fic psi=  3,000.0
Seismic, E 1.000 Fy psi= 60,000.0



Project Name/Number : 2020-0198

Use menu item Settings > Printing & Title Block Title  Wall 2B - Const. Page: 2 767
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in Fite: MAPROJECTS\WItman, Benjamin\2020-0198 Altman Middle LotiDocuments\calcs\2020-019

RetainPro (¢) 1987-2019, Build 11.19.07.17 A _
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I

Bottom Stemn Vertical Reinforcing Harizontal Reinforcing
As (based on applied moment} : 0.0832 in2/ft
{4/3)* As : 0.1109 in2/ft Min Stem T&S Reinf Area 1.500 in2
200bd/fy : 200(12){7.625)/60000 : 0.305 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/fl
0.0018bh ; 0.0018(12){(10) : 0.216 in2/ft Horizontal Reinforcing Options :
sm===s====== One layer of : Two layers of
Required Area : 0.216 in2/ft #4@ 10.00in #4@ 20.00 in
Provided Area : 0.44 in2/ft #5@ 15.50in #5@ 31.00in
Maximum Area : 1.2395 in2/ft #6@ 22.00in #6@ 44.00 in
Footing Data I Footing Design Results I
Toe Width = 1751t Toe Heel
Heel Width = _  250_ Factored Pressure = 907 907 psf
Total Footing Width = 4,25 Mu' : Upward = 1,388 1,259 ft3#
Footing Thickness = 12.00 in Mu' : Downward = 386 1,611 it
i . Mu: Design = 1,002 3952 fi-#
EZ;’ "E’)Vé‘;m z g:gg in Actual 1-Way Shear = 5.47 3.52 psi
; Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@ 12.00in
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
Footing Cencrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Tarsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Focting Allow. Torsion, phi Tu = 0.00 R-Ibs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not reg'd: Mu < phi*5*lambda*sqri{fic}*Sm
Key: No key defined

Min footing T&S reinf Area 1.10 in2

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

If one layer of horizontal bars: if two layers of horizontal bars:
#@ 9.261in #4@ 18.52in
#5@ 14.351in #5@ 28.70 in

#6@ 20.37 in #6@ 40.74 in
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for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documents\calcsi2020-019

RetainPro (<) 1987-2019, BuNd 11.15.07.17 - T,
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

LSumma of Overturning & Resisting Forces & Moments

....OVERTURNING..... «....RESISTING.....

Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 916.8 2.42 2,223.0 Soil Over HL (ab. water thl) 1,250.0 3.42 4,270.8
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl} 3.42 4,270.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel
Surcharge over Heel = 1057  3.63 383.3 Surcharge Over Heel = 83.3 3.42 284.7

Adjacent Footing Load
Axial Dead Load on Stem=
* Axial Live Load on Stem =

n

Suicharge Over Toe
Adjacent Footing Load
Added Lateral Load

1

Load @ Stem Abave Soll = Soil Over Toe = 0.88

- Surcharge Over Toe =

Stem Weight(s) = 781.3 2.17 1,692.7
_ _— Earth @ Stem Transitions =

Total = 10256 OTM. = 26062 Footing Weight = 637.5 2.13 1,354.7
Key Waight =
Resisting/Overturning Ratio = 292 Vert. Companent =

Vertical Loads used for Soil Pressure = 2,7521 Ibs Total = 27521 Ibs RM.= T 76030

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

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Sliding Resistance.

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

| Tilt ]
Horizontal Deflection at Top of Wall due to settlement of soil

{Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.000 in
The above calgutation 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: MAPROJECTSVAItman, Benjamini2020-01988 Altman Middle Lot\Documentsicalcsi2020-019

RetainFro {c} 1987-2-019, Build 11.19.07.17
License ; KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Criteria I Soil Data I

Retained Height = 6.25 ft E\“Ow SloiitBFelaf(ijng M=th 3&000-0 psf
. S quivalent Fluid Pressure Metho
Wall height above soil = 0.001t Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00 in . =
Water height over hee! = 0.0ft Pafss:ve P-ressure = 2500 psilft
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pof
Footing||Soil Friction = 0.500
Soil height to ignore
for passive pressure = 1200 in
| Surcharge Loads ' Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #ift Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overlurning ...Height to Top = 0.00 ft Footing Width = 0.00 1t
Surcharge Over Toe = 00 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
USf:d for Sliding & O.verlurmng Load Type = Wind (W) Wall to Ftg CL Dist = 000f
{ Axial Load Applied to Stem i {Service Level) Footing Type Line Load
. Base Above/Below Soil  _ 0 ft
Axial Dead Load = 413.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.
Axial Live Load = 438.01Ibs {Service Level) i ' i =
Axial Load Eccentricity = ¢.01in Poisson's Ratio 0.300
Design Summary I Stem Construction Bottom
Stem OK
Design Height Above Fi¢ f= 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrele
Qverturning 3.26 OK Design Method = LRFD
Sliding = 191 OK Thickness = 1000
Rebar Size = # 6
Total Bearing Load = 3,603 Ibs Rebar Spacing = 12.00
...resultant ecc. = .00 in Rebar Placed at - Edge
Design Data e
Soil Pressure @ Toe = 848 psf OK fb!lgB +fa/Fa _ 0.191
Soil Pressure @ Heel = 848 psf OK .
Allowable - 3,000 psf Total Florce @ Section
Soil Pressure Less Than Allowable Service Level lbs i
ACI Factored @ Toe - 1,187 psf Strength Level lbs= 1,239.6
ACI Factored @ Heel = 1,187 psf Moment... Actual
Footing Shear @ Toe = 7.9 psi OK 2er"'°eh'-e"e'l ff‘l":“_ i
Footing Shear @ Hee! = 0.4 psi OK trength Level T 734
Allowable = 75.0 psi Moment.....Allowable = 14,2408
Sliding Calcs Shear......ActuaI .
Lateral Sliding Force = 1,025.6 |bs Service Level psi=
less 100% Passive Force = - 156.3 lbs Strength Level psi= 135
less 100% Friction Force = - 1,801.51bs Shear.....Allowable psi = 822
Added Force Req'd = 0.0 lbs OK Anet {Masonry} in2=
...for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd' in= 7.63
Masonry Data
rm psi=
Fs psi=
Verlical component of active lateral soil pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight = 125.0

Load Factors Shorl Term Factor

pst=

Building Cede IBC 2015,ACI 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 fc psi=  3,000.0
Seismic, E 1.000 Fy psi=  60,000.0
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Project Name/Number : 2020-0198
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Descriplion....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Documents\calcs\2020-019

RetainPro (¢) 1987-2019, Build 11.19.07.17

License : KW-06058117
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Detalls I

Bottom Stem

As {based on applied moment} :

{4/3)* As :

200bdffy : 200(12)(7.625)/60000 :
0.0018bh : 0.0018(12)(10) :

Required Area :
Provided Area :
Maximum Area :

Cantilevered Retaining Wall

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

Vertical Reinforcing

0.0832 in2/ft

0.1109 in2/ft

0.305 in2/t

0.216 in2/ft

====moosooo= One layer of ;
0.216 in2/ft #@ 10.00in
0.44 in2/ft #5@ 15.5Qin
1.2395 in2fft #6@ 22.00 in

Horizontal Reinforcing

Min Stemn T&S Reinf Area 1.500 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
Horizontal Reinforcing Options :

Two layers of :
#4@ 20.03 in
#5@ 31.00 in
#6@ 44.00 in

Footing Data

Toe Width
Heel Width

Total Footing Width

Footing Thickness

Key Width
Key Depth

Key Distance from Toe

1751t
2.50
4.25

12.00 in

0.00in
0.00in

0.00 ft

fc = 2,500 psi Fy = 60,000 psi
Footing Cancrete Density = 150.00 pcf
Min. As % = 0.0018
Cover @ Top 2.00 @ Btm= 3.00 in

Footing Design Results '

Toe Heel

Factored Pressure = 1,187 1,187 psf
Mu' : Upward = 1,817 1,648 ft-#
Mu' ; Downward = 386 1,611 ft-#
Mu: Design = 1,432 <37 ft-#
Actual 1-Way Shear = 7.0 0.37 psi
Allow 1-Way Shear = 40.00 40.00 psi
Toe Reinforcing = #4@9.00In

Heel Reinforcing = #4@9.00in

Key Reinforcing = None Spec'd

Footing Torsion, Tu = 0.00 fi-lbs
Footing Allow. Torsion, phi Tu = .00 ft-lbs

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

Other Acceptable Sizes & Spacings

Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #0@ 46
Heel: Not reg'd: Mu < phi*5*lambda*sqrt{fc}*Sm

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

1.10 in2
0.26 in2 At
If two layers of horizontal bars:
#4@ 18.52 in
#5@ 28.70in
#6@ 40.74 in

7

y
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for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamint2020-0198 Aitman Middle Lot\Documents\cales\2020-019

“RetainPro (c) 1987-2019, Build 11.19.07.17 . . .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... +..RESISTING.....
Force Distance Moment Force Distance  Moment
Item lbs ft ft-# Ibs ft f-#
HL Act Pres (ab water tbl} 919.8 2.42 2,223.0 Soil Over HL {ab. waler thl} 1,250.0 342 4,270.8
HL Act Pres (be water tbi) Soil Over HL (bel. water tbl} 342 4,270.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel
Surcharge over Heel = 105.7 363 383.3 Su.rcharge Ovsar Heel = 83.3 3.42 284.7
Surcharge Over Toe - Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 851.0 2147 894.8
Added Lateral Load = * Axial Live Load on Stem = 438.0 217 949.0
Load @ Stem Above Scil = Soil Over Toe = 0.88
= Surcharge Over Toe =
Stern Weight(s) = 7813 217 1,692.7
—— Earth @ Stem Transitions=
Total = 10256 OTM. = 2,606.2 Footing Weigh = 637.5 2.13 1,354.7
Key Weight =
Resisting/Overturning Ratio = 3.26 Vert. Component = -
Vertical Loads used for Soil Pressure = 3,603.1 |bs Total = 36031 Ibs R.M.= —8,_497.8

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

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

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Overturning Resistance.

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

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall {approximate only) §.000 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.




Use menu item Settings > Printing & Title Block

to set these five lines of information

for your program.

Project Name/Number : 2020-0198

Title  Wall 2B - Seismic Page: 1
Dsgnr: JAG Date: 14 MAY 2020
Description....

This Wall in File: MAPROJECTS\Aliman, Benjamini2020-0198 Altman Middle Lot\Documents\calcs\2620-019

RetainPro {c) 1987-2019, Bulld 11.18.07.17

License : KW-06058117

License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

| Criteria I SOIl Data I

Load Factors

Building Code 1BC 2015,ACI
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismig, E 1.000

Short Term Factor
Equiv. Saolid Thick.
Masonry Block Type

Medium Weight

Retained Height 6.25f é”OW S;OIItBF{Tarcl!ng M=th 3&000—0 psf
—_— quivalent Fluid Pressure Metho
Wall helgh.t above soil = 0.00 Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Scif over Toe = 6.00in ) =
Water height over heel = 0.0 ft Pa§5|ve Eressure = 250.0 psffft
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Sail Friction = 0.500
Soil height to ignore
for passive pressure = 1200 in
| Surcharge Loads | Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge OverHeel = 50.0 psf Lateral Load = 0.0 #ft Adjacent Footing Load = 0.0lbs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 1t
Surcharge Qv_er Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us.ed for Sliding & O.verturmng Load Type = Wind (W) Wall to Ftg CL Dist = ~0.001t
| Axial Load Applied to Stem i (Service Level) Footing Type Line Load
" Base Above/Below Soil  _ 0.0F
Axial Dead Load = 413.01lbs Wind on Exposed Stem _ 0.0 psf at Back of Wall - ot
Axial Live Load = 438.0 [bs {Service Level) . \ . -
Axial Load Eccentricity = 0.0in Poisson's Ratio 0.300
Earth Pressure Seismic Load
Method : Uniform Uniform Seismic Force = 43.500
Multiptier Used = 6.000 Total Seismic Force = 315375
(Multiplier used on soil density)
Design Summary I Stem Construction Bottorm
Stem OK
Design Height Above Fic = 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
O\I/e.rlurnlng 2.49 OK Design Method = LRFD
Sliding = 157 OK Thickness = 1000
Rebar Size = # B
Total Bearing Load = 3,603 lbs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at Edge
. Design Data
Scil Pressure @ Toe = 848 psf fb/FB + fa/Fa - 0.251
Soil Pressure @ Heel = 848 psf .
Allowable - 3,000 psf Total Ff)rce @ Section
Soil Pressure Less Than Allowable Service Level Ibsi
ACI Factored @ Toe = 1,187 psf Strength Level lbs= 15115
AC| Factored @ Heel = 1,187 psf Mognen.’t----fctulal s
) . ervice Leve H=
Footing Shear @ Toe = 7.9 psi _
Footing Shear @ Heel = 0.4 psi Strength Level = 35840
Allowable = 75.0 psi Moment.....Allowable = 14,2408
Sliding Calcs Shear...l..Actual .
Lateral Sliding Force = 1,246.3 Ibs Service Level psi=
less 100% Passive Force = - 156.3 Ibs Strength Level psi= 16.5
less 100% Friction Force = - 1,801.5Ibs Shear.....Allowable psi = 82.2
Added Force Req'd = 0.0 [bs Anet (Masonry) in2 =
...for 1.5 Stability = 0.0 lbs Rebar Depth 'd' in= 7.63
Masonry Data
fm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
NOT considered in the catculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 125.0

Masonry Design Method = ASD
Concrete Data ———

fc psi=  3,000.0

Fy psi=  60,000.0

/5



Use menu item Settings > Printing & Title Block
to set these five lines of information

for your program.

Project Name/Number : 2020-0198
Title Wall 2B - Seismic Page ; 2

Dsgnr: JAG
Description....

Date: 14 MAY 2020

This Wall in File: MAPROJECTSVItman, Benjamini2020-0198 Altman Middle Lot\Documents\calcsi2020-019

“RetainPro (c} 1987-2019, Build 11.19.07.17

License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Concrete Stem Rebar Area Details I

Bottom Stem

Vertical Reinforcing

Horizontal Reinforcing

As (based on applied moment) : 0.109 in2/ft
{4/3)* As ; 0.1453 in2/it Min Stem T&S Reinf Area 1.500 in2
200bd/fy : 200(12)(7.625)/60000 : 0.305 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh ; 0.0018{12){10}: 0.216 in2/it Harizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.216 in2/ft #4@ 10.001in #4@ 20.00in
Provided Area : 0.44 in2/ft #5@ 15.50in #5@ 31.001in
Maximum Area : 1.2395 in2/ft #6@ 22.00in #6@ 44.00 in
Footing Data Footing Design Results '
Toe Width = 175/ Toe Heel
Heel Width = 250 Factored Pressure = 1,187 1,187 psf
Total Footing Width = 4.25 Mu' : Upward = 1,817 1,648 ft#
Footing Thickness = 12.00in Mu' : Downward = 386 1,611 fi-#
i i Mu: Design = 1,432 -37 ft-#
ﬁg;’ ‘é";f)iﬂ z ggg in Actual 1-Way Shear = 7.91 037 psi
- _ : Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00ft Toe Reinforcing = #5@ 1200in
fo = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ftdbs
Cover @ Top 200  @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ftdbs

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

Other Acceplable Sizes & Spacings

Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Notreq'd: Mu < phi*5*lambda*sqri{(f'c)*Sm

Key: No key defined

Min foating T&S reinf Area

Min footing T&S reinf Area per foot

If ane layer of horizontal bars:
#4@ 9.26in

#5@ 14.35 in
#6@ 20.37 in

1.10 in2
0.26  in2 At
If two lavers of horizontal bars:
#4@ 18.52 in
#5@ 28.70 in
#6@ 40.74 in

VA



Project Name/Number : 2020-0198 7}
Page: 3

Use menu item Settings > Printing & Title Block Title  Wall 2B - Seismic
to set these five lines of information Dsgnr_: ._JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documentsicalcs\2020-019

RetainPro (c) 1987-2019, Build 11.19.07.17 X . -
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI| 318-14,AC| 530-13
License To : MC SQUARED, INC.

Summary of Overturning & Resisting Forces & Moments

«.OVERTURNING.... . RESISTING.....

Force Distance Moment Force Distance = Moment
Item Ibs ft ft-# Ibs fl ft-#
HL Act Pres (ab water tbl) 919.8 242 2,223.0 Soil Over HL {ab. water tbl) 1,250.0 3.42 4,270.8
HL Act Pres (be water tbl) Soil Over HL {bel. water tbl) 3.42 4,270.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 1057  3.63 383.3 Surcharge Over Heel = 83.3 3.42 2847

Adjacent Footing Load

Surcharge Over Toe

Adjacent Footing Load = Axial Dead Load on Stem = 851.0 217 894.8
Added Lateral Load = * Axial Live Load on Stem = 438.0 217 948.0
Load @ Stem Above Soil = Soil Over Toe = 0.88
Seismic Earth Load = 220.8 3.63 800.3 Surcharge Over Toe =
- Stern Weight({s) = 781.3 217 1,692.7
_— - Earth @ Stem Transitions=
Total = 12463 OTM. = 3,406.5 Footing Weight = 637.5 2.13 1,354.7
Key Weight =
Resisting/Overturning Ratio = 249 Vert. Component =
Verlical Loads used for Soif Pressure = 3.603.1 Ibs Total = 3.6031 lbs RM.= 84978
* 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.

be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201

Vertical component of active lateral soil pressure 1S NOT considered in
the calcutation of Sliding Resistance.

Vertical component of active lateral soil pressure 1S NOT considered in
the calcutation of Overlurning Resistance.,

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

Soil Spring Reaction Modulus 250.0 pci
Horizantal Defl @ Top of Wall {approximate only) 0.000 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.



Use menu item Settings > Printing & Title Block
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for your program.

Project Name/Number : 2020-0198

Title ~ Wall 3,4 - Const.
Dsgni: JAG
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Page : 1 [0

Date: 14 MAY 2020

This Wall in File: MAPROJECTS\Altman, Benjamini2(20-0198 Altman Middle LotiDocumentsicalcst2020-019

RetainPro (c) 1987-2019, Build 11.13.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Criteria I Soil Data T
Retained Height = 11331t Allow Sloil BFeIarciing M: 3,000.0 psf
\ \ _ Equivalent Fluid Pressure Method
Wall height above soil = 0.001t Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) =
Water height over heel = 0.0 ft Passive Pressure = 400.0 psfit
Soil Gensity, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.500
Soil height to ignore T
for passive pressure = 12,00 in Ik ]
Surcharge Loads Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.01bs
Used To Resist Sliding & Overturning ...Height to Tof = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
ed for Sliding & Overturnin i =
U5_ Sliding . g Load Type = Wind (W) Wall to Fg CL Dist 0001t
Axial Load Applied to Stem (Service Level) Footing Type Line Load
. Base Above/Below Soil  _ 0.0 ft
Axial Dead Load = 0.01bs Wind on Exposed Stem ~ 0.0 psf at Back of Wall B '
Axial Live Load = 0.0 Ibs (Service Level) : ' . -
Axial Load Eccentricity = 0.0in Paisson’s Ratio 0.300
Design Summary I Stem Construction Bottom -
Stem OK
Design Height Above Fic = 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning 2.60 OK Design Method = LRFD
Sliding = 1.48 Ratio < 1.5!  Thickness = 1000
Rebar Size = # 7
Total Bearing Load = 7,912 |bs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at = Edge
Design Data
Soil Pressure @ Toe = 1,217 psf OK fbngB +falFa = 0.200
Soil Pressure @ Heel = 1,217 psf OK .
Total Force @ Section
Allowable = 3,000 psf Service Level bs =
Soil Pressure Less Than Allowable ervice Leve 5=
ACIFactored @ Toe = 1,704 psf Strength Level Ibs = 3,858.7
AC| Factored @ Heel = 1,704 psf Moment....Actual
Footing Shear @ Toe = 12.4 psi OK g:amcethvel | ﬂ'#—_ 15.072
Footing Shear @ Heel = 6.1 psi OK rength Leve fi-# = ,072.2
Allowable = 75.0 psi Moment.....Allowable = 18,8258
Sliding Calcs Shear......ActuaI .
Lateral Sliding Force = 2,840.3 Ibs Service Level psi=
less 100% Passive Force = - 250.0 |bs Strength Level psi = 425
less 100% Friction Force = - 3,956.1 Ibs Shear.... Allowable psi= 822
Added Force Req'd = 0.0 Ibs OK Anet {(Masonry} in2 =
....for 1.5 Stability = 54.4 Ibs NG Rebar Depth 'd' in= 7.56
Masonry Data -- -
fm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’ =
Wall Weight psf= 125.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. =
D.ead 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 fc psi=  3,000.0
Seismic, E 1.000 Fy psi= 60,000.0



Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program.

Project Name/Number : 2020-0198 ')(/

Title  Wall 3,4 - Const. Page: 2 /
Dsgnr: JAG Date: 14 MAY 2020
Description....

This Wall in File: MAPROJECTS\AItman, Benjamini2020-0198 Allman Middle Lot\Documentsicales\2020-019

RetainPro {c} 1987-2019, Build 11.19.07.17
Li_cense : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

Code: IBC 2015,ACI 318-14,AC1 530-13

Concrete Stem Rebar Area Details I

Bottom Stem

Vertical Reinforcing

Horizontal Reinforcing

As (based on applied moment} : 0.4624 in2/ft
(4/3)* As : 0.6165 in2/it Min Stem T&S Reinf Area 2.719 in2
200bd/fy : 200(12)(7.5625)/60000 : 0.3025 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
6.0018bh : 0.0018{12}(10) : 0.216 in2/ft Horizontal Reinforcing Options :
s=========== Cne layer of : Two layers of :
Required Area : 0.4624 in2/ft #4@ 10.00in #4@ 20.00 in
Provided Area : 0.6 in2/ft #5@ 15.50in #5@ 31.001in
Maximum Area : 1.2294 in2/ft #6@ 22.00 in #6@ 44.001in
Footing Data I Footing Design Results I
Toe Width = 1.75 ft Toe Heel
Heel Width = 4.75 Factored Pressure = 1,704 1,704 psf
Total Footing Width = 6.50 Mu' : Upward = 2,609 13,071 fi-#
Footing Thickness - 12.00in Mu' : Downward = 386 14,508 ft-#
) . Mu: Design = 2,224 1,437 fi-#
Egg \ge':;m : 888 :2 Actual 1-Way Shear = 12.40 6.12 psi
Key Distance from Toe = 0'00 ft Allow 1?Way_Shear = 40.00 ‘ 40.00 psi
: Toe Reinforcing = #5@12.0¢in
fo = 2,500 psi Fy = 60,000 psi Heel Reinfarcing = #5@12.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.60 fi-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-1bs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqri(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 1.68 in2

Min footing T&S reinf Area per foot 026 in2 At

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52in
#5@ 14.35in #5@ 28.701in
#6@ 20.37 in #6@ 40.74in



Project Name/Number : 2020-0198 (20

Use menu item Settings > Printing & Title Block Title ~ Wall 3,4 - Const, Page: 3 &
to set these five lines of information Osgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTSVAltman, Benjamini2023-0198 Altman Middle Lotf\Documents\calcsi2020-019

RetainPro {c) 1987-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Summary of Overturning & Resisting Forces & Moments

.....OVERTURNING..... ...RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft e
HL Act Pres {ab water tbl) 919.8 2492 10,034.7 Sail Over HL (ab. water tbl) 1,250.0 342 24,184.8
HL Act Pres {be water thl) Soil Over HL (bel. water tbl) 3.42 24,184.8
Hydrostatic Force Watre Table
Buoyant Farce = Sloped Soil Over Heel =
Surcharge over Heel = 179.8 6.17 1,108.5 Sulrcharge ngr Heel = 195.8 4.54 8894
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe = 0.88
= Surcharge Over Toe =
Stem Weight{s) = 1,416.3 217 3,068.5
_ — Earth @ Stem Transitions =
Total = 28403 OTM. = 120432 Footing Weight = 975.0 3.25 3,168.8
Key Weight =
Resis_tinglOverturning Ratﬁo = 2.60 Vert. Component =
Vertical Loads used for Soil Pressure = 7.912.2 Ibs Total = 7912.2 Ibs RM.= 313115

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

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

Vertical component of active laleral soil pressure 13 NOT considered in
the calculation of Overturning Resistance.

Tilt
Horizontal Detflection at Top of Wall due to settlement of soil

{Deflection due to wall bending not considered)

Soi! Spring Reaction Modulus 250.0 poi
0.000 in
The above calcutation 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.

Harizontal Defl @ Top of Wall (approximate only)




Project Name/Number : 2020-0198 ¢ {

Use menu item Settings > Printing & Title Block Titte  Wall 3 - Loaded Page: 1 o7
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Allman, Benjamini2020-0198 Altman Middle Lo\Documents\calcs\2020-019

“RetainPro (c) 1987-2019, Build 11.19.07.17 . . -
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Criteria I Soil Data I T

Retained Height = 11.33 ft Allow Soil Bearing = 3,000.0 psf
) . _ Equivalent Fluid Pressure Method
Wall helgh.t above soil = 0.00 1t Aclive Hee! Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Scil over Toe = 6.00in . =
Water height over heel = 0.0 ft Pa‘sswe P‘ressure = 400.0 psfit
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footingl|Soil Friction = 0.500
Sail height to ignore
for passive pressure = 12.00 in S
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/t Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overlurning ...Height to Tog = 000 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0001 Eccentricity = 0.00in
Used for Sliding & Overturni i -
g ning Load Type = Wind (W) Wall to Ftg CL Dist = 0.00ft

Axial Load Applied to Stem i {Service Level) Footing Type Line Load
. Base Above/Below Soil  _

Axial Dead Load 330.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0t

Axial Live Load

4800 Ibs {Service Leve!) o .
Axial Load Eccentricity Poisson's Ratio 0.300

0.0in

Design Summary I Stem Construction I Bottom
Stem CK

Design Height Above Ftc  fi = 0.00
Wall Stability Ratios Wall Material Abave "Ht" = Concrete
Overturning = 266 OK Design Method = LRFD
Sliding = 162 OK Thickness = 1000
Rebar Size = # 7
Total Bearing Load = 8,722 |bs Rebar Spacing = 12.00
...resultant ecc. = 0.00in Rebar Placed at - Edge
Soll Pressure @ Toe = 1,342 psf OK D?bs;?g E faat[aFa = ©.800
Soil Pressure @ Heel = 1,342 psf OK .
Allowable - 3,000 psf Total F?rce @ Section
Soil Pressure Less Than Allowable Service Level Ibs =
ACI Factored @ Toe - 1,979 psf Strength Level Ibs = 3,858.7
ACI Factored @ Heel = 1,879 psf Moment....Actual
Footing Shear @ Toe = 13.9 psi OK Service Level fiot =
Footing Shear @ Heel = 0.4 psi OK Strength Level fi= 150722
Allowable = 75.0 psi Moment.....Allowable = 18,825.8
Sliding Cales Shear.....Actual
Lateral Sliding Force = 28403 Ibs Service Level psi=
less 100% Passive Force = - 250.0 Ibs Strength Level psi= 425
less 100% Friction Force = - 4,361.1 Ibs Shear.....Allowable psi = 822
Added Force Req'd = 0.0 Ibs OK Anet (Masonry) in2 =
....for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd' in= 7.66
Masonry Data
ffm psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
NOT considered in the calculation of seil bearing Modular Ratio 'n’ =
Wall Weight psf= 125.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI 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 1.600 fic psi=  3,000.0

Seismic, E 1.000 Fy psi= 60,0600.0



Project Name/Number : 2020-0198 %‘:2

Use menu item Settings > Printing & Title Block Title  Wall 3 - Loaded Page: 2
to set these five lines of information Dsgnr: ?JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documentsicalcsi2020-019

RetainPro {c) 1987-201%, Build 11.19.07.17 . . n
e k-oboma s Cantilevered Retaining Wall Code: IBC 2015 ACI 318-14,AC 530-13

License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.4624 in2/ft
{4/3)* As : 0.6165 in2/ft Min Stem T&S Reinf Area 2.719 in2
200bd/fy ; 200{12)(7.5625)/60000 : 0.3025 in2/ft Min Stem T&S Reinf Area per fl of stem Height : 0.240 in2/fl
0.0018bh : 0.0018(12)(10) : 0.216 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.4624 in2/it #4@ 10.00in #4@ 20.00 in
Provided Area : 0.6 in2/ft #5@ 15.50in #5@ 31.00in
Maximum Area : 1.2294 in2/it #6@ 22.0010n #6@ 44.00 in
Footing Data I Footing Design Results .
Toe Width = 1.75ft Toe Heel
Heel Width = 4.75 Factored Pressure = 1,879 1,879 psf
Total Footing Width = 650 Mu': Upward = 2,877 14,400 ft-#
Footing Thickness = 12.00in Mu' : Downward = 386 14,508 ft-#
] ) Mu: Design = 2,491 99 fl-#
Key Width N 0.001in Actual 1-Way Shear =  13.91 0.42 psi
Key Depth 0.001n Allow 1-Way Shear =  40.00  40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@12.00in
fo = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@ 12.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 fi-bs
Cover @ Top 200 @Bim= 3.00in Footing Allow. Torsion, phiTu = 0.00 fi-dbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not reg'd: Mu < phi*5*lambda*sgri{fc)*Sm
Key: No key defined

Min footing T&S reinf Area 168 in2

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

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52in
#5@ 14.351in H#5@ 28.70in

#6@ 20.37 in HE@ 40.74 in



Project Name/Number : 2020-0198

Use menu item Settings > Printing & Title Block Title ~ Wall 3 - Loaded Page : 3
to set these five lines of information Dsgni: .‘JAG Date: 14 MAY 2020
for your program. Description....
This Wall in File; MAPROJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Documentsicalcs\2020-019
RetainPro 1c) 1987-2019, Build 11.12.07.17 R . .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,AC 318-14,AC| 530-13
License To : MC SQUARED, INC.
Summary of Overturning & Resisting Forces & Moements
.....OVERTURNING..... ... RESISTING.....
Force Distance Moment Force Distance Moment
ltem lbs ft ft-# Ibs ft ft-#
HL Act Pres (ab water thl) 919.8 2.42 10,934.7 Soil Over HL (ab. water tbl) 1,250.0 342 24,184.8
HL Act Pres (be water thl) Soil Over HL. (bel, water tbl} 342 24,1848
Hydrostatic Force Watre Table
Buovant Force = Sloped Soil Over Heel =
Surcharge over Heel = 179.8 6.17 1,108.5 Surcharge Over Heel = 1958 4.54 8894
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 810.0 217 715.0
Added Lateral Load = * Axial Live Load on Stem = 480.0 2.17 1,040.0
Load @ Stem Above Soil = Soil Over Toe = 0.88
= Surcharge Over Toe =
Stem Weight(s}) = 1,416.3 217 3,068.5
_ Earth @ Stem Transitions=
Total = 28403 OTM. = 120432 Footing Weight = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 2.66 Verl. Component =
Vertical Loads used for Soil Pressure = 8,722.2 lbs Total = 87222 Ibs R.M.= 32,026.5

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

resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Sliding Resistance.

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

| Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
{Deflection due to wall bending not considered}

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) ¢.000 in

The above calculation is not valid if the heel sqil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Project Name/Number : 2020-0198 f" .

Use menu item Settings > Printing & Title Block Titte  Wall 3 - Seismic Page: t i
to set these five lines of information Dsgnr_: ._JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\AlItman, Benjamin\2020-0198 Altman Middle LotiDocumentsi\cales\2020-019

RetainPro {c) 1987-201%, Build 11.19.07.17 N .
Liconse : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Criteria I | Soil Data I RS
Retained Height = 11.33 ft Allow Soil Bearing = 3,000.0 psf
. . _ Equivalent Fluid Pressure Method
Wall height above soil = 0.00 ft Active Heel Pressura = 35.0 psffft
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ] =
Water height over heel = 0.0 ft Pa§5|ve Pressure = 400.0 psift
Soil Density, Heel = 120.00 pof
Soil Density, Toe = 0.00 pcf
Footing||Sail Friction = 0.500
Soil height to ignore
for passive pressure = 1200 in g@f@ﬂ 7
i Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/t Adjacent Fooling Load = 0.0Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 .Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overlurnin ; =
: 9 : g Load Type = Wind (W) Wal]lto Ftg CL Dist = . 0.00 ft
Axial Load Applied to Stem i (Service Level) Footing Type Line Load
. Base Above/Befow Soil _
Axial Dead Load =  330.0Ilbs Wind on Exposed Stem - 0.0 psf at Back of Wall = 0.01t
Axial Live Load =  480.01lbs (Service Level) i Y i =
Axial Load Eccentricity = 0.0in Poisson’s Ratio - 0.300
Earth Pressure Seismic Load
Method : Uniform Uniform Seismic Force =  73.980
Multiplier Used = 6.000 Total Seismic Force = 912173

{Multiplier used on soil density)}

Design Summary I Stemn Construction I Bottom -
As < Min %

Design Height Above Fic 1= 0.60
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overtuming = 2.00 OK Design Method = LRFD
Sliding = 1.33Ratio < 1.5 Thickness = 10.00
Rebar Size = ¥ 7
Total Bearing Load = 8,722 |bs Rebar Spacing = 12.00
...resultant ecc. = 0.00in Rebar Placed at = Edge
Soil Pressure @ Toe = 1,342 psf OK Df;}?; P?atlaFa = No Good
Soil Pressure @ Heel = 1,342 psf OK .
Allowable - 3,000 psf Total Ferce @ Section
Soil Pressure Less Than Allowable Service Level Ibs =
ACI| Factored @ Toe = 1,879 psf Strength Level lbs = 4,696.9
ACI Factored @ Heel = 1,879 psf Mogen.t----LAcfulal s
Footing Shear @ Toe = 13.9 psi OK ervice Leve =
Footing Shear @ Heel = 0.4 psi OK Strength Level ft#= 198206
Allowable = 75.0 psi Moment.....Allowable = 18,8258
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 34788Ibs Service Level psi=
less 100% Passive Force = - 250.0 Ibs Strength Level psi = 51.8
less 100% Friction Forca = - 4,361.1 Ibs Shear.....Allowable psi= 82.2
Added Force Reg'd = 0.0 Ibs OK Anet {Masonry) in2 =
....for 1.5 Stability = 607.2 Ibs NG Rebar Depth 'd’ in= 7.56
Masonry Data
f'm psi=
Fs psi=
Vertical component of active lateral sail pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 125.0
Load Factors o Short Term Factor =
Building Code IBC 2015,ACI Equiv. Salid 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 fc psi=  3,000.0

Seismic, E 1.000 Fy psi= 60,000.0



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number : 2020-0198

Title  Wall 3 - Seismic
Csgnr: JAG
Description....

Page: 2

Date: 14 MAY 2020

This Wall in File: MAPROJECTS\Altman, Benjamint2020-0198 Altman Middle Lot\Documents\calcs\2020-019

RetainPro {c) 1987-2019, Build 11.13.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

Code: IBC 2015,AC| 318-14,AC| 530-13

Concrete Stem Rebar Area Details

Bottom Stem

Vertical Reinforcing

Horizontal Reinforcing

As (based on applied moment) : 0.6081 in2/ft
(4/3)* As : 0.8107 in2/ft Min Stem T&S Reinf Area 2.719 in2
200bd/fy : 200{12)(7.5625)/60000 : 0.3025 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2//t
0.0018bh : 0.3018(12}(10) : 0.218 in2/it Horizontal Reinforcing Options :
=====z====== One layer of : Two layers of :
Required Area : 0.6081 in2/ft #4@ 10.00in #4@ 20.00 in
Provided Area : 0.6 in2/ft #5@ 15.50in #5@ 31.00in
Maximum Area : 1.2294 in2/ft #6@ 22.00in H6@ 44.00 in

Footing Data

Toe Width = 1.75 1t
Heel Width = 4.75
Total Footing Width = 6.50
Footing Thickness = 12.00 in
Key Width = 0.00in
Key Depth = 0.00in
Key Distance from Toe = 0.00 ft
fc = 2,500 psi Fy = 60,000 psi
Foolting Concrete Density = 150.00 pef
Min. As % = 0.6018
Cover @ Top 200 @ Btm= 3.00in

Footing Design Results l

Toe Heel
Factored Pressure = 1,879 1,879 psf
Mu' : Upward = 2,877 14,409 ft-#
Mu' : Downward = 386 14,508 ft-#
Mu: Design = 2,491 99 fi-#
Actual 1-Way Shear = 1391 0.42 psi
Allow 1-Way Shear = 40.00 40.00 psi
Toe Reinforcing = #5@12.00in
Heel Reinforcing = #5@12.00in
Key Reinforcing = None Spec'd
Footing Torsion, Tu = 0.00 fi-lbs

Footing Allow. Torsion, phiTu =
If torsion exceeds allowable, provide

supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

0.00 ft-lbs

Toe: #4@ 9.25in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm

Key: No key defined

¢s

Min footing T&S reinf Area 1.68 in2

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

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52in
#5@ 14.35 in #5@ 28.7¢ in
#6@ 20.37 in #6@ 40.74 in



Use menu item Seftings > Printing & Title Block
to set these five lines of information
for your program.

Project Name/Number : 2020-0198
Tile  Wall 3 - Seismic

Dsgnr: JAG

Description....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Aliman Middle Lof\Documents\calcs\2020-019

Date:

Page: 3

14 MAY 2020

“RetainPro (¢) 1987-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... ..RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres {ab water tbl) 919.8 242 10,9347 Soil Over HL (ab. water tbl) 1,250.0 3.42 24,1848
HL Act Pres {be water tbl) Soil Over HL (bel. water tbl} 342 24,184.8
Hydrostatic Force Watre Table
Buoyant Force = Sioped Soil Over Heel =
Surcharge over Heel = 1798  6.17 1,108.5 Surcharge Over Heel = 195.8 4.54 889.4
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 810.0 2.17 715.0
Added Lateral Load = * Axial Live Load on Stem = 480.0 217 1,040.0
Load @ Stem Above Soil = Soil Over Toe = 0.88
Seismic Earth Load = 6385  6.17 3.936.5 Surcharge Over Toe =
_ Stem Weight(s) = 1,416.3 217 3,068.5
o _ Earth @ Stem Transitions =
Total = 34788 OTM. = 159797 Footing Weigh = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratio = 2.00 Vert. Component =
Vertical Loads used for Soil Pressure = 87222 Ibs Total = 87222 |bs R.M.= 32.@%“

If seismic is included, the OTM and sliding ratios
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201

Vertical component of active lateral soil pressure 1S NOT considered in

the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure 1S NOT considered in

the calculation of Overturning Resistance.

Tilt I

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

Horizontal Deflection at Top of Wall due to settlement of soil

{Deflection due to wall bending not considered}

Soil Spring Reaction Modulus
Horizontal Defl @ Top of Wall {(approximate only)

250.0 pci

0.000

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 : 2020-0193 (6‘ ;)
Use menu item Settings > Printing & Title Block Title  Wall 4A - Loaded Page : 1 '

to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020

for your program. Description....

This Wall in File: MAPROJECTSVAltman, Benjamin\2020-0198 Allman Middle Lot\Documents\calcsi2020-019

RetainPro {c) 1887-2019, Build 11.13.07.17 . ..
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Criteria I Soil Data I T
Retained Height = 11.33 4t Allow Soil Bearing = 3,000.0 pst
. — Equivalent Fluid Pressure Method
Wall helgh_t apove soil = 0.00 4t Active Heel Pressure = 35.0 psffit
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) =
Water height over heel = 0.0 ft Pals.swe EreSSUre = 400.0 psffit
Sail Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pof
Footing||Soeil Friction = 0.500
Sail height to ignore
for passive pressure = 1200 in %
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #t Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tof, = 0.00 1t Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Used for Sliding & Overturnin ; =
: 9 g ing 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 _ 0.0 f
Axial Dead Load = 255.0 Ibs Wind on Exposed Stem - 0.0 psf at Back of Wall - :
Axial Live Load = 425.01Ibs {Service Level) i ' i =
Axial Load Eccentricity = 0.01in Poisson’s Ratio B 0.300

Design Summary I I_Stem Construction I Bottom
| Stem OK

Design Height Above Fi¢ ft= 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning = 265 OK Design Method = LRFD
Sliding = 1.60 OK Thickness = 1000
Rebar Size = # 7
Tolal Bearing Load = 8,592 Ibs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at - Edge
Soll Pressure @ Toe = 1322psf OK  Dpopon Data - o800
Soil Pressure @ Heel = 1,322 psf OK .
Allowable - 3,000 psf Total F'orce @ Section
Soil Pressure Less Than Allowable Service Level Ibs =
AC| Factored @ Toe = 1,851 psf Strength Level lbs= 3,858.7
AC| Factored @ Heel = 1,851 psf Moment....Actual
Footing Shear @ Toe = 13.7 psi OK Service Level fie =
Footing Shear @ Heel = 1.3 psi OK Strength Level f#= 150722
Allowable = 75.0 psi Moment.....Allowable = 18,8258
Sliding Calcs Shear.....Actual
Lateral Sliding Forge = 2,840.3 Ibs Service Level psi =
less 100% Passive Force = - 250.0 Ibs Strength Level psi= 42.5
less 100% Friction Force = - 4,296.1 Ibs Shear..... Allowable psi = 82.2
Added Force Req'd = 0.0 lbs OK Anet (Masonry) in2 =
...for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd’ in= 7.56
Masonry Data -- —= e
f'm psi=
Fs psi=
Vertical compeonent of active lateral soil pressure 1S Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’ =
Wall Weight psf= 125.0
Load Factors Short Term Factor =
Building Code IBC 2013,ACI Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Congrete Data
Wind, W 1.000 fec psi=  3,000.0
Seismic, E 1.000 Fy psi= 60,0000



Project Name/Number : 2020-0188 86

Use menu item Settings > Printing & Title Block Title  Wall 4A - Loaded Page: 2
to set these five lines of information Dsgnrs JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\AHmMan, Benjamini2020-0198 Altman Middle Lot\Documentsi\calcs\2020-019

RetainPro (c) 1987-2019, Build 11.19.07.17 . s
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,AC| 318-14,ACI 530-13
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I

Bottom Stem Verlical Reinforcing Horizontal Reinforcing
As {based on applied moment} : 0.4624 in2/ft
(4/13)* As . 0.6165 in2/ft Min Stem T&S Reinf Area 2.719 in2
200bdffy : 200{12)(7.5625)/60000 : 0.3025 in2/ft Min Stem T&S Reinf Area per il of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12)(10) : 0.216 in2/ft Horizontal Reinforcing Cptions ;
============ Cne layer of Two layers of :
Required Area : 0.4624 in2/ft #4@ 10.00in #4@ 20.00in
Provided Area : 0.6 in2/ft #5@ 15.50in #5@ 31.00 in
Maximum Area : 1.2294 in2/ft H6@ 22.001in H6@ 44.00 in
Footing Data I Footing Design Results '
Toe Width = 1.75 1/ Toe Heel
Heel Width = 4.75 Factored Pressure = 1,851 1,851 psf
Total Footing Width = 6.50 Mu' : Upward = 2,834 14,195 f-#
Footing Thickness = 12.00 in MU' : Downward = 386 14,508 ft-#
i ) Mu; Design = 2,448 34 f-#
ﬁg;’ \évéc;in : 888 :2 Actual 1-Way Shear = 13.67 1.33 psi
) . Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@ 12.00in
fo = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@ 12.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 f-bs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 fi-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqri(f'c}*Sm
Key: No key defined

Min footing T&S reinf Area 168 in2

Min footing T&S reinf Area per foot 0.26 in2 #t

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.351In #5@ 28.70in

#6@ 20.37 in H6@ 40.74 in



Project Name/Number : 2020-0198 {,ZQ

Use menu item Settings > Printing & Title Block Title  Wall 4A - Loaded Page: 3
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPRCGJECTS\Altman, Benjamin\2020-0198 Altman Middie Lot\Documents\calcs\2020-019

RetanPro {c) 1987-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Summary of Overturning & Resisting Forces & Momaents

Cantilevered Retaining Wall Code: IBC 2015,AC! 318-14,AC| 530-13

..... OVERTURNING..... +..RESISTING.....

Force Distance Moment Force Distance = Moment
Item Ibs ft ft-# lbs ft ft-#
HL Act Pres (ab water thl) 919.8 2.42 10,934.7 Soil Over HL (ab. water tbl) 1,250.0 342 24,184.8
HL Act Pres (be water tbl) Soil Over HL. (bel. water tbl) 3.42 24,1848
Hydrostatic Force Watre Table
Buoyant Ferce = Sloped Soil Over Hee' =
Surcharge over Heel = 179.8 6.17 1,108.5 Surcharge Over Heel = 195.8 4.54 889.4

n
n

Surcharge Qver Toe Adjacent Footing Load

Adjacent Footing Load = Axial Dead Load on Stem = 680.0 217 552.5
Added Lateral Load = * Axial Live Load on Stem = 425.0 217 920.8
Load @ Stem Above Soil = Soil Gver Toe = 0.88
= Surcharge Over Toe =
Stem Weight(s) = 1,416.3 2.17 3.068.5
Earth @ Stem Transitions=
Total = 28403 OTM. = 120432 Footing Weigh = 975.0 3.25 3,168.8
Key Weight =
Resisting/Overturning Ratic = 2.65 Vert. Component =
Vertical Loads used for Soil Pressure = §,592.2 Ibs Total = 85022 Ibs RM.= —“_ﬁ@'.a‘“

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

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

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.000 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.



to set these five lines of information
for your program.

Project Name/Number : 2020-0198
Use menu item Settings > Printing & Title Block Title  Wall 4A - Seismic

Dsgnr: JAG
Description....

This Wall in File: M\APROJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Decuments\calcsi2020-019

Date:

q0

Page : 1
14 MAY 2020

“RetainPro () 1987-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

Code: IBC 2015,AC! 318-14,AC] 530-13

Criteria I Soil Data
Retained Height = 11.33 ft Allow Soil Bearing = 3,000.0 psf
) ) _ Equivalent Fiuid Pressure Method
wall helgh't above soil = 0.00# Active Heel Pressure = 35.0 psfiit
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) =
Water height over heel = 0.0f Pa§5|ve Pressure = 400.0 psfift
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.500
Sail height to ignore
for passive pressure = 12.00 in D
Surcharge Loads Lateral Load Applied to Stem I LAdjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #ft Adjacent Footing Load
Used To Resist Sliding & Overlurning ...Height to Tor = 0.00 ft Footing Width
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity
Us-ed for Sliding & O.verlurmng Load Type - Wind (W) Wall‘to Fig CL Dist
Axial Load Applied to Stem Footing Type

Axial Dead Load = 255.0 Ibs
Axial Live Load = 425.0 Ibs
Axial Load Eccentricity = 0.0in

Earth Pressure Seismic Load

Method : Uniform

Multiplier Used = 6.000
{Multiplier used on soil density)

(Service Level}

Wind on Exposed Stem _
(Service Level)

0.0 psf at Back of Wall

LDesign Summary '

Wall Stability Ratios

Overlurning = 1.99 OK
Sliding = 1.31 Ratio <
Total Bearing Load = 8,592 Ibs
...resultant ecc. = 0.00 in

Soil Pressure @ Toe = 1,322 psf OK
Soil Pressure @ Heel = 1,322 psf OK

Allowable = 3,000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,851 psf

ACI Factored @ Heel = 1,851 psf

Footing Shear @ Toe = 13.7 psi CK

Footing Shear @ Heel = 1.3 psi OK
Allowable = 75.0 psi

Sliding Calcs

Lateral Sliding Force = 3,478.8 Ibs

less 100% Passive Force = « 250.0 Ibs

less 100% Friction Force = - 4,296.1Ibs

Added Force Req'd = 0.0 Ibs OK
....for 1.5 Stability = 672.2 Ibs NG

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

Poisson's Ratio

Base Above/Below Soil

nun

1

0.Clbs
0.00 ft
0.00in
0.00ft
Line Load

0o
0.300

Load Factors

Building Code IBC 2015,ACI
Dead Load 1.200
Live Load 1.600
Earlh, H 1.600
Wind, W 1.000
Seismic, E 1.000

Uniform Seismic Force = 73.980
Total Seismic Force = 912173
lLStem Construction Bottom
As < Min %
Design Height Above Fi¢ ft = 0.00
Wall Material Above "Ht" = Concrete
Design Method = LRFD
150 Thickness = 10.00
Rebar Size = # 7
Rebar Spacing = 12.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = NoGoed
Total Force @ Section
Service Level Ibs =
Strength Level lbs= 4,696.9
Moment....Actual
Service Level ft-# =
Strength Level ft-#= 198206
Moment.....Allowable = 18,825.8
Shear.....Actual
Service Level psi=
Strength Level psi= 51.8
Shear.....Allowable psi= 82.2
Anet (Masonry) in2=
Rebar Depth 'd' in= 7.56
Masonry Data
fm psi =
Fs psi=
Solid Grouting =
Modular Ratio 'n’ =
Wall Weight psf= 125.0
Shorl Term Factor =
Equiv. Solid Thick. =
Masonry Block Type = Medium Weight
Masanry Design Method = ASD
Concrete Data )
fc psi=  3,000.0
Fy psi= 60,000.0



Project Name/Number : 2020-0198 q (

Use menu item Settings > Printing & Title Block Title  Wall 4A - Seismic Page: 2
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File;: MAPROJECTS\Itman, Benjamini2020-0198 Altman Middle Lof\Documents\cales\2020-019

“RetamPro (c) 1087-2019, Bulld 11.19.07.17 - -
License : KW-D6058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.6081 in2/ft
{413} " As : 0.8107 in2/ft Min Stem T&S Reinf Area 2.719 in2
200bd/fy ; 200{12){7.5625)/60000 ; 0.3025 in2/ft Min Stem T&S Reinf Area per it of stem Height : 0.240 in2/ft
0.0018bh : 0.0018{12)(10) : 0.216 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.6081 in2/ft #4@ 10.00in #4@ 20.00 in
Provided Area : 0.6 in2/ft #5@ 15.50in #5@ 31.00in
Maximum Area : 1.2294 in2/ft #5@ 22.00in #6@ 44.00 in
Footing Data I Footing Design Results I
Toe Width = 1.75 ft Toe Heel
Heel Width = 4.75 Factored Pressure = 1,851 1.851 pst
Total Footing Width = 6.50 Mu' : Upward = 2,834 14,195 fi-#
Footing Thickness = 12.00 in Mu' : Downward = 386 14,508 fi-#
. . Mu; Design = 2,448 314 ft-#
Key Width - 8-38 in Actual 1-Way Shear =  13.67 1.33 psi
Key Depth 00 In Allow 1-Way Shear =  40.00  40.00 psi
Key Distance from Toe = 0.00 t Toe Reinforcing = #5@12.00in
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
Fooling Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.000n Footing Allow. Tarsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqri(f'c)*Sm
Key: Mo key defined

Min footing T&S reinf Area 168 in2

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

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



Use menu item Settings > Printing & Title Block Title ~ Wall 4A - Seismic
to set these five lines of information Dsgnr: JAG Date:
for your program. Description....

Project Name/Number : 2020-0198

This Wall in Fite: MAPROJECTS\Altman, Benjamin\2320-0188 Altman Middle Lot\Documents\calcs\2020-019

T

14 MAY 2020

"RetainPro (c) 1987-2019, Bulld 11.18.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

[Summa of Overturning & Resisting Forces & Moments

- OVERTURNING..... . RESISTING.....
Force Distance Moment Force Distance Moment
ltem Ibs ft ft-# tbs ft ft-#
HL Act Pres {ab water lb]) 919.8 247 10,034.7 Soil Over HL. (ab. water tbl} 1,250.0 342 24,184.8
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 342 24,184.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee' =
Surcharge over Heel = 179.8 6.17 1,108.5 Surcharge Over Heel = 195.8 4.54 889.4
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 680.0 2.17 552.5
Added Lateral Load = * Axial Live Load on Stem = 425.0 217 920.8
Lead @ Stem Above Soil = Soil Over Toe = 0.88
Seismic Earth Load = 6385 6.7 3,936.5 Surcharge Over Toe =
- Stem Weight(s) = 1,416.3 217 3,068.5
_ B Earth @ Stem Transitions =
Total = 3,478.8 O.T.M. = 15,979.7 Footing Weigh1 = 975.0 3.95 3,168.8
Key Weight =
Resisting/Overturning Ratio = 1.99 Vert. Component =
Vertical Loads used for Soil Pressure = 8,5922 Ibs Total = 8,592.2 Ibs R.M.= 31.864.0

If seismic is included, the OTM and sliding ratios
be 1.1 per section 1807.2.3 of IBC 2008 or IBC 201

Vertical component of active lateral soil pressure 1S NOT considered in

the calculation of Sliding Resistance.

Vertical compenent of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

| Tilt

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

resistance, but is included for scil pressure calculation.

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

Soil Spring Reaction Modulus 250.8 pci
0.000 in
The above calgulation is not valid if the heel soil bearing pressure exceeds that of the toe,

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

Horizontal Defl @ Top of Wall {approximate only}




Project Name/Number : 2020-0198 q 3
Use menu item Settings > Printing & Title Block Title  Wall 4B - Loaded Page : 1

to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020

for your program. Description....

This Wall in File: MAPRO.JECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documents\calcs\2020-019

RetainPro (c) 1987-2019, Build 11.19.07.17 R - .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,AC| 318-14,ACI 530-13
License To : MC SQUARED, INC.

Criteria I Soil Data
Retained Height = 9.25ft Allow Sail Bearing = 3,000.0 psf
. — Equivalent Fluid Pressure Methed
Wall helgh‘l above sail = 0.001t Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in . =
Water height over heel = 0.0 1t Passive F'.ressure = 400.0 psfit
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.500
Soil height to ignore
for passive pressure = 1200 in N :
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.01lbs
Used To Resist Sliding & Overturning ..Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
: ing -V 9 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  _ 0.0F
Axial Dead Load = 255.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - ot
Axial Live Load = 4250 1Ibs {Service Level) . ; =
Axial Load Eccentricity = 0.0in Poisson's Ratio 0.300

Design Summary I Stem Construction I Bottom
Stem OK

Design Height Above Fi¢ = 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning = 270 CK Design Method = LRFD
Sliding = 185 OK Thickness = 10.00
Rebar Size = # 6
Total Bearing Load = 6,045 Ibs Rebar Spacing = 12.00
...resultant ecc, = 0.00 in Rebar Placed at = Edge
Soil Pressure @ Toe = 1,009 psf OK  poion Data - oss
Soil Pressure @ Heel = 1,099 psf OK .
Allowable - 3.000 psf Total F?rce @ Section
Soil Pressure Less Than Allowable Service Level Ibs =
ACI Factored @ Toe = 1,539 psf Strength Levet lbs= 2,611.6
AC| Factored @ Heel = 1,639 psf Moment...Actual
Footing Shear @ Toe = 11.0 psi OK Service Level fi-ff =
Footing Shear @ Heel = 1.3 psi OK Strength Level ft-#= 8,385.1
Allowable = 75.0 psi Moment.....Allowable = 15,1293
Sliding Calcs Shear.....Actual
Lateral Stiding Force = 1,988.1 Ibs Service Level psi=
less 100% Passive Force = - 250.0 Ibs Strength Level psi = 28.5
less 100% Friction Force = - 3,022.3 Ibs Shear..... Allowable psi = 822
Added Force Req'd = 0.0 Ibs OK Anet (Masonry} in2 =
....for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd' in= 7.63
Masonry Data —
fm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Salid Grouting =
NOT considered in the calculation of soil bearing Modular Ratie 'n' =
Wall Weight psf= 125.0
Load Factors ™ Short Term Factor =
Building Code IBC 2015,ACI Equiv. Sofid Thick. =
D_ead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Methad = ASD
Earth, H 1.600 Concrete Data oo
Wind, W 1.000 f'c psi=  3,000.0

Seismic, E 1.000 Fy psi= 60,000.0



Project Name/Number : 2026-0198 q L{
Page : 2

Use menu item Settings > Printing & Title Block Title  Wall 4B - Loaded
to set these five lines of information Dsgnr_: ._JAG Date: 14 MAY 2020
for your program, Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documents\calesi2020-019

RetainPro {c) 1987-2019, Build 11.19.07.17 N . .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.255 in2/ft
{(4/3)* As : 0.34 in2fft Min Stem T&S Reinf Area 2.220 in2
200bd/ffy : 200(12)(7.625)/60000 : 0.305 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12}(10) : 0.216 in2/ft Horizontal Reinfercing Options :
msmsmsmsososs One layer of : Two layers of :
Required Area : 0.305 in2/ft #4@ 10.00in #4@ 20.00 in
Provided Area : 0.4693 in2/ft #5@ 15.5010n #5@ 31.0010n
Maximum Area : 1.2395 in2/ft #6@ 22.00in #B@ 44.00in
Footing Data I Footing Design Results '
Toe Width = 1.75 1t Toe Heel
Heel Width = 3.75 Factored Pressure = 1,539 1,539 psf
Total Footing Width = 5.50 Mu’ : Upward = 2,356 6,544 ft-#
Footing Thickness = 12.00 in Mu’: Downward = 386 6,772 ft-#
] ) Mu: Design = 1,970 227 ft-#
ﬁgg ‘5‘2‘;&2 : g-gg n Actual 1-Way Shear =  10.96 1.30 psi
: : Allow 1-Way Shear = 40.00 40,00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@1200in
fc = 2,500 psi Fy = 60,000 psi Heel| Reinforcing = #5@12.00in
Footing Concrete Density = 160.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 fl-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 fl-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9{@ 46
Heel: Not reg'd: Mu < phi*5*lambda*sgri(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 143 in2

Min fooling T&S reinf Area per foot 0.26 in2 At

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.261in #4@ 18.52in
#5@ 14.35in #5@ 28.70in

#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 : 2020-0198

Title  Wall 4B - Loaded Page: 3
Dsgnr: JAG Date: 14 MAY 2020
Description....

This Wall in File: MAPROJECTS\Aliman, Benjamin\2020-0198 Altman Middle Lof\Documents\calcs\2020-019

RetainPro (c) 1987-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantifevered Retaining Wall

Code: [BC 2015,AC| 318-14,ACI 530-13

LSumma of Overturning & Resisting Forces & Moments

..... OVERTURNING.....

Force Distance Mcment
Item Ibs ft fi-#
HL Act Pres {ab water bl) 919.8 242 6,281.9
HL Act Pres {be water tbl)
Hydrostatic Force
Bucyant Force =
Surcharge over Heel = 149.5 5.13 766.1
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil =
Total = 10881 OTM. = 7,047.9
Resisting/Overturning Ratio = 270
Verlical Loads used for Soil Pressure = 6,044.6 Ibs

Vertical component of active lateral soil pressure |S 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

..... RESISTING.....
Force Distance  Moment
Ibs ft ft-#

Soil Over HL. (ab. water thi} 1,250.0 3.42 13,084.9

Soil Over HL (bel. water tbl) 342 13,0848

Watre Table

Sloped Soil Over Hee'

Surcharge Over Heel = 145.8 4.04 589.4

Adjacent FootingLoad =

Axial Dead Load on Stem = 680.0 217 552.5
* Axial Live Load on Stem = 4250 217 920.8

Soil Over Toe = 0.88

Surcharge Over Toe =

Stermn Weight(s) = 1,156.3 217 2,506.2

Earth @ Stem Transitions=

Footing Weight = 825.0 275 2,268.8

Key Weight =

Vert. Component =

Total = 6,0446 Ibs RM.= 19,000.8

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

Horizontal Deflection at Top of Wall due to settlement of soil

{Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

Horizontal Defi @ Top of Wall (approximate only) 0.000

250.0 pci

in

The above calculation is not valid if the hee! soil bearing pressure exceeds that of the foe.

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

15



Project Name/Number : 2020-0198 (ié
Use menu item Settings > Printing & Title Block Title  Wall 4B - Seismic Page : 1

to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020

for your program. Description....

This Wall in Fite: MA\PROJECTSVWItman, Benjamin\2020-0198 Altman Middle Lot\Documentsi\calcs\2020-019
RetainPro 105 1987-2019, Build 11.13.07.17

License : KW-08053117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13

| Criteria ] [ScilData
Retained Height = 9.25 ft Allow Scil Bearing = 3,000.0 psf
. . Equivalent Fluid Pressure Method
Wall height above soil = 0.001t Active Heel Pressure = 35.0 pst/t
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00 in . = 06.0 osif
Water height over heel = 0.0 ft Pajsswe F'_ressure - 400.0 psffit
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Sail Friction = 0500
Soil height to ignore
for passive pressure = 1200 in
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #ift Adjacent Footing Load = 0.01Ibs
Used To Resist Sliding & Overlurning .Height to To = 0.00 ft Footing Width = 0.00ft
g F e ;
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us.ed for Sliding & O.verlurnmg Load Type = Wind (W) Wall to Ftg CL Dist = .00t
Axlal Load Applied to Stem i (Service Level) Footing Type ) Line Load
Base Above/Below Soil 0.0 ft
Axial Dead Load = 255.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - :
Axial Live Load = 425.01bs (Service Level) i ' i =
Axial Load Eccentricity = 0.0in Poisson's Ratio 0-300
Earth Pressure Seismic Load
Method : Uniform Uniform Seismic Force = 61.500
Multiplier Used = 6.000 Total Seismic Force =  630.375

(Multiplier used on soil density)

Design Summary I Stem Construction I BostttomOK
am

Design Height Above Ftg fi= 0.00
Wall Stability Ratios B Wall Material Above "Ht" = Concrete
Overlurning = 2.04 OK Design Method =  LRFD
Sliding = 1.35 Ratio < 1.5!  Thickness - 10.00
Rebar Size = # 7
Total Bearing Load = 6,045 Ibs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at — Edge
. Design Data
Soil Pressure @ Toe = 1,099 psf OK h/FB + fafFa - 0.584
Soil Pressure @ Heal = 1,099 psf OK .
Total Force @ Section
Allowable - 3,000 pst Service Level Ibs =
Soil Pressure Less Than Allowable _
ACH Factored @ Toe = 1,539 psf Strength Level Ibs=  3,180.5
ACI Factored @ Heel = 1,539 psf Moment....Actual
Footing Shear @ Toe = 11.0 psi OK gfwlcTthvell fftt-z—— 110162
Footing Shear @ Heel = 1.3 psl OK rengin Leve #= TeTh.
Allowable = 75.0 psi Moment.....Allowable = 18,8258
Sliding Calcs Shear...l..ActuaI .
Lateral Sliding Force = 2,429.3 Ibs Service Level psi=
less 100% Passive Force = - 250.0 Ibs Strength Level psi= 35.0
less 100% Friction Force = - 3,022.3 Ibs Shear.... Allowable psi = 822
Added Force Reg'd = 0.0 Ibs OK Anet (Masonry) in2 =
....for 1.5 Stability = 371.7 Ibs NG Rebar Depth 'd" in= 7.56
Masonry Data
fm 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= 125.0
Load Factors Shorl Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. =
Dgad 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 fc psi=  3,000.0

Seismic, E 1.000 Fy psi= 60,000.0



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number ;: 2020-0193
Wall 4B - Seismic

Title
Dsgnr: JAG
Descripfion....

Page : 2

Date: 14 MAY 2020

This Wall in File: MAPROJECTSVAltman, Benjamini2020-0198 Aliman Middle Lot\Documents\calcsi2020-019

RetainPro [c) 1987-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Concrete Stem Rebar Area Details I

Verlical Reinforcing

Bottom Stem

Horizontal Reinforcing

As {based on applied moment) : 0.338 in2/ft
{4/3)* As : 0.4506 in2/ft Min Stem T&S Reinf Area 2.220 in2
200bd/fy : 200(12)(7.5625)/60000 : 0.3025 in2fft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12){(10) : 0.216 in2/ft Horizontal Reinforcing Options :
ESEEEESS s One layer of : Two layers of :
Required Area : 0.338 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.6 in2/it #5@ 15.50in #5@ 31.00 in
Maximum Area : 1.2294 in2/ft #6@ 22.00 in #6@ 44.00 in
Footing Data Footing Design Results '
Toe Width = 1.75 1t Toe Heel
Heel Width = 378 Factored Pressure = 1,539 1,539 psf
Total Footing Width = 5.50 Mu' : Upward = 2,356 6,544 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 386 6,772 ft-#
i . Mu: Design = 1,970 227 ft-#
Egz ‘E’)V;gm - g-gg n Actual 1-Way Shear =  10.96 1.30 psi
; : Allow 1-Way Shear = 434.00 43.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@ 12.00in
fo = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
Footing Concrete Density = 150.00 pef Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 fi4bs
Cover @ Top 200  @Btm= 3.00in Footing Allow. Torsien, phi Tu = 0.00 fi-lbs

If torsion exceeds allowable, provide

supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: #4@ 9.25in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqrt{fe}*Sm

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@ 9.26in
#5@ 14.351in
#6@ 20.37 in

143 in2
0.26 in2 At
If two layers of horizontal bars:
#4@ 18.52in
#5@ 28.70 in
#6@ 40.74 in

17



Project Name/Number : 2020-0198

Use menu item Settings > Printing & Title Block Title  Wall 4B - Seismic Page : 3
to set these five lines of information Dsgnr_: ._JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Documents\calcs\2020-019

RetainPro {c} 1987-2019, Build 11.19.07.17
License : KW-06058117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall

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

Summary of Overturning & Resisting Forces & Moments
... 0VERTURNING..... . RESISTING.....
Force Distance Moment Force Distance Moment
_Item lbs ft ft-# Ibs ft f-#
HL Act Pres (ab water tbl) 919.8 2.42 6,281.9 Soil Over HL (ab. water tbl) 1,250.0 3.42 13,084.9
HL Act Pres (be water tbl} Soil Over HL (bel. water tbl) 342 13,084.9
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel - 1495 5.13 766.1 Surcharge Over Heel = 145.8 4.04 589.4
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 680.0 2.17 /52,5
Added Lateral Load = * Axdal Live Load on Stem = 425.0 2.17 920.8
Load @ Stem Above Soil = Soil Over Toe = 0.88
Seismic Earth Load = 4413 5413 2,2615 Surcharge Over Toe =
- Stem Weight(s) = 1,156.3 217 2,505.2
- Earth @ Stemn Transitions =
Total = 24293 OTM. = 93094 Footing Weighl = 825.0 2.75 2,268.8
Key Weight =
Resisting/Overturning Ratio = 2.04 Vert. Component =
Verlical Loads used for Soil Pressure = 86,0446 Ibs Total = 60446 Ibs RM.= 19,000.8

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

1f seismic is included, the OTM and sliding ratios resistance, but is included for soil pressure calculation.

be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201

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

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

E Tilt I
Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pai
0.000 in

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

Harizontal Defl @ Top of Wall {approximate only}

because the walt would then tend to rotate into the retained soil



to set these five lines of information

Project Name/Number : 2020-0198 (!(]

Use menu item Settings > Printing & Title Block Title  Wall 4C - Loaded Page : 1
Dsgnr: JAG Date: 14 MAY 2020
Description....

for your program.

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Altman Middle Lot\Documentsicalcs\2020-019

RetainPro {c) 1987-2019, Build 11.19.07.17

License : KW-0605

8117
License To : MC SQUARED, INC.

Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13

Criteria I Soil Data I

Retained Height = 4.00 ft Allow Soil Bearing = 3,000.0 psf
. — Equivalent Fluid Pressure Method
Wall helgh-t above sall = 0.00 ft Active Heel Pressure = 35.0 psffft
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in =
Water height over heel = 0.0k Passive Pressure = 400.0 psf/ft
' Soil Density, Heal = 120.00 pcf
Soil Density, Toe = 0.0¢ pcf
Footing||Soil Friction = 0.500
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads | Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/ft Adjacent Fooling Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 00 .. Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Load Type = Wind (W) Wall to Ftg CL Dist = 0.00 it
Axial Load Applied to Stem (Service Level) Footing Type Line Load
Base Above/Below Saoil  _ 0.0
Axial Dead Load = 255.0 lbs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0 ft
Axial Live Load = 4250Ibs (Service Level) i ' i =
Axial Load Eccentricity = ¢.0in Poisson’s Ratio 0.300

Design Summary I Stem Construction I Bottom
Stem OK

Design Height Above Fi¢ fi= 0.00
Wall Stability Ratios Wall Material Above "H{" = Concrete
QOverturning = 4.42 OK Design Method =  LRFD
Sliding = 2.64 OK Thickness = 10.00
Rebar Size = # 6
Total Bearing Load = 2,191 !bs Rebar Spacing = 12.00
...resultant ecc. = 0.00 in Rebar Placed at - Edge
Soil Pressure @ Toe = 626 psf OK oo Do _ oosa
Soil Pressure @ Heel = 626 psf OK . '
Total Force @ Section
Allowable = 3,000 psf . .
Soil Pressure Less Than Allowable Service Level Ibs =
ACI Factored @ Toe = 876 psf Strength Level ths = 541.3
ACI Factored @ Heel = 876 psf Moment....Actual
Footing Shear @ Toe = 5.2 psi OK Service Level ft-# -
Footing Shear @ Heel = 0.3 psi OK Strength Level ft-# = 784.0
Allowable = 75.0 psi Moment.....Allowable = 14,2408
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 510.4 Ibs Service Leval psi=
less 100% Passive Force = - 250.0 lbs Strength Level psi= 5.9
less 100% Friction Force = - 1,0954 Ibs Shear.....Allowable psi = 82.2
Added Force Req'd = 0.0 Ibs OK Anet (Masonry) in2 =
....for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd’ in= 7.63
Masonry Data - -
fm 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= 125.0

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

IBC 2015,ACI

1.200
1.600
1.600
1.000
1.000

1l

Shorl Term Factor
Equiv. Solid Thick.
Masonry Block Type
Masonry Design Method
Concrete Data
fc psi=  3,0000
Fy psi= 60,000.0

Medium Weight
ASD




Project Name/Number : 2020-0198 [UO

Use menu item Settings > Printing & Title Block Title  Wall 4C - Loaded Page: 2
to set these five lines of information Dsgnr_: .'JAG Date: 14 MAY 2020
for your program. Description....

This Wall in Fite: MAPROJECTSVAltman, Benjamint2020-0198 Altman Middle Lot\iDocumentsicalcs\2020-019
RetainPro {¢) 1987-2019, Build 11.19.07.17

License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 630-13
License To : MC SQUARED, INC.
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As {based on applied moment) : 0.0238 in2/ft
(4/3)* As ;. 0.0318 in2/t Min Stem T&S Reinf Area 0.960 in2
200bdffy : 200(12)(7.625)/60000 : 0.305 in2/ft Min Stem T&S Reinf Area per ft of ster Height : 0.240 in2/ft
0.0318bh : 0.0018(12)(10) : 0.216 in2/ft Horizontal Reinforcing Options :
============ Cne layer of : Two layers of :
Required Area : 0.216 in2/ft #4@ 10.00in #4@ 20.00in
Provided Area : .44 in2ft #5@ 15.50 in #5@ 31.00in
Maximum Area : 1.2395 in2/ft #6@ 22.00in #6@ 44.00 in
Footing Data I ! Footing Design Results I
Toe Width = 1.75 ft Toe Heel
Heel Width = 1.75 Factored Pressure = 876 876 psf
Total Footing Width = 3.50 Mu' ; Upward = 1,342 368 ft-#
Footing Thickness = 12.00 in Mu' ; Downward = 386 351 ft-#
) ) Mu; Design = 956 17 ft-#
E:g ‘S’;‘;ttn = 8'88 " Actual 1-Way Shear = 5.21 0.31 psi
; ' Alfow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@ 12.00in
fo = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
Footing Concrete Density = 150.00 pef Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 fi-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phiTu = 0.00 fi-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqit(fc)*Sm
Key: No key defined

Min footing T&S reinf Area 091 in2

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

If one tayer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52in
#5@ 14.35in #5@ 28.70in

#6@ 20.37 in #6@ 40.74 in



Project Name/Number : 2020-0158 IO {

Use menu item Settings > Printing & Title Block Title  Wall 4C - Loaded Page: 3
to set these five lines of information Dsgnr_: TJA"\G Date: 14 MAY 2020
for your program, Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documentsicalest2020-019

RetainPro {c) 1987-2019, Build 11.19.07.17 R .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,AC| 318-14,AC! 530-13
License To : MC SQUARED, INC.

Summary of Overturning & Resisting Forces & Moments

+..OVERTURNING..... . RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres {ab water tbl) 019.8 242 7999 Soil Over HL (ab. water tbl) 1,250.0 342 1,3383
HL Act Pres {be water thi) Soil Over HL (bel. water tbl) 3.42 1,338.3
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 729 250 1823 Surcharge Over Heel = 45.8 3.04 139.4
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 680.0 217 552.5
Added Lateral Load = * Axial Live Load on Stem = 425.0 217 920.8
Load @ Stem Above Soil = Soil Over Toe = 0.88
= Surcharge Over Toe =
Stem Weight(s) = 500.0 217 1,083.3
_— _— Earth @ Stem Transitions =
Total = 5104 OTM. = 911.5 Footing Weigh = 525.0 1.75 918.8
Key Weight =
Resisting/Overturning Ratio = 4.42 Vert, Component =
Vertical Loads used for Soil Pressure = 2,190.8 Ibs Total = 2190.8 Ibs RM.= 4,032.3

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

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

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

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

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.00C 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 : 2020-0198 l(}}

Use menu item Settings > Printing & Title Block Tile  Wall 4C - Seismic Page : 1
to set these five lines of information Dsgnr_: ._JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documents\calcs\2020-019

"RetainPro (¢) 1987-2019, Build 11.19.67.17 X . -
License : KW-D6058117 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,AC] 530-13
License To : MC SQUARED, INC,

Criteria I Soil Data
Retained Height = 4.00 ft Allow Soil Bearing = 3,000.0 psf
. . B Equivalent Fluid Pressure Method
Wall helgh‘t above soil = 0.00 ft Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) =
Water height over heel = 0.0 ft Passive Pressure = 400.0 psfift
Soil Density, Heel = 120.00 pcf
Sail Density, Toe = 0.0¢ pcf
Footing||Soit Friction = 0500
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overlurnin i =
. g : g Load Type = Wind (W) Walllto Ftg CL Dist = ) 0.00 fi
| Axial Load Applied to Stem i (Service Level) Footing Type Line Load
. Base Above/Below Soil  _ 0.0t
Auxial Dead Load = 255.0 bs Wind on Exposed Stem - 0.0 psf at Back of Wall - :
Axial Live Load = 425.0 |bs (Service Level) ; ' ; =
Axial Load Eccentricity = 0.0n Poisson’s Ratio 0.300
Earth Pressure Seismic Load I
Method : Uniform Uniform Seismic Force = 30.000
Multiplier Used =  6.000 Total Seismic Force = 150.000

{Multiplier used on soil density)

Design Summary I Stem Construction I Bottom —
Stem QK

Design Height Above Ftc  fi = 0.00
Wall Stability Ratios Wall Material Above "HI" = Concrete
Overluening = 3.43 OK Design Method =  LRFD
Sliding = 219 OK Thickness = 10.00
Rebar Size = # 6
Total Bearing Load = 2,191 lbs Rebar Spacing = 12.00
...resultant ecc. = 0.00in Rebar Placed at - Edge
. Design Data
Soil Pressure @ Toe = 626 psf OK bIFB + fa/Fa - 0.071
Soil Pressure @ Heel = 626 psf OK .
Total Force @ Section
Allowable = 3,000 psf . _
Soil Pressure Less Than Allowable Service Level lbs =
ACI| Factored @ Toe = 876 pSf Strength Level Ibs = 661.3
AC| Factored @ Heel = 876 psf Moment....Actual
Footing Shear @ Toe = 5.2 psi OK Service Level i =
Faoting Shear @ Heel = 0.3 psi OK Strength Level ft#= 1,024.0
Allowable = 75.0 psi Moment.....Allowable = 14,2408
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 615.4 Ibs Service Level psi =
less 100% Passive Force= - 250.0 Ibs Strength Leve! psi = 7.0
less 100% Friction Force = - 1,095.4 ibs Shear.....Allowable psi = 82.2
Added Force Req'd = 0.0 Ibs OK Anet {Masonry} in2 =
....for 1.5 Stability = 0.0 Ibs OK Rebar Depth 'd’ in= 7.63
Masonry Data
fm 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= 125.0
Load Factors Short Term Factor =
Building Code IBC 2015,ACI 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 fc psi=  3,000.0

Seismic, E 1.000 Fy psi= 60,000.0



Project Name/Number : 2020-0198 ‘ /

Use menu item Settings > Printing & Title Block Title  Wall 4C - Seismic Page: 2
to set these five lines of information Dsgnr} ..JAG Date: 14 MAY 2020
for your program, Description....

This Wall in File: MAPROJECTS\Altman, Benjamini2020-0198 Allman Middle Lot\Documents\calcs\2020-019

RetainP 1987-2019, Build 11.19.07.17 R .
i) P Cantilevered Retaining Wall Code: IBC 2015,ACH 318-14,ACI 530-13

License To : MG SQUARED, INC.

Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As {based on applied moment) : 0.0311 in2/ft
{4/3)* As : 0.0415 in2/ft Min Stem T&S Reinf Area 0.960 in2
200bdfiy : 200(12)(7.625)/60000 : 0.305 in2/t Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
$.0018bh : 0.0018(12)}(10} : 0.216 in2/ft Horizontal Reinforcing Options :
s==s=snE=E=Es One layer of : Two layers of :
Required Area : 0.216 in2/ft #4@ 10.00in #4@ 20.00 in
Provided Area : 0.44 in2/ft #5@ 15.50in #5@ 31.0010n
Maximum Area : 1.2395 in2/it #6@ 22.00 in #6@ 44.00in
Footing Data I Footing Design Results '
Toe Width = 175 Toe Heet!
Heel Width = 1.75 Factored Pressure = 876 876 psf
Total Footing Width = 3.50 Mu' : Upward = 1,342 368 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 386 351 ft-#
Key Wi 0N L iwWeyShesr - 521 031 pe
' ual 1- = . .
Key Depth = 0.00n Alow 1-Wa?fy8he2?r = 4000  40.00 E:;
Key Distance from Toe = 0.00ft Toe Reinforcing = #5@ 12.00 in
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@12.00in
Footing Concrete Density = 1560.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = .00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Tersion, phi Tu = £.00 fi-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 9.25 in, #5@ 14.34in, #6@ 20.36 in, #7@ 27.77 in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu < phi*5*lambda*sqri{fcf*Sm
Key: No key defined

Min footing T&S reinf Area 891 in2

Min footing T&S reinf Area per foot 0,26 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #@ 18.52in
#5@ 14.35in #5@ 28.701in

#6@ 20.37 in #6@ 40.74in



Project Name/Number : 2020-0198 l OC{

Use menu item Settings > Printing & Title Block Title  Wall 4C - Seismic Page: 3
to set these five lines of information Dsgnr_: \_IAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: MAPROJECTS\Altman, Benjamin\2020-0198 Altman Middle Lot\Documentsicalcsti2020-019

RetainPro {c) 1987- 2019, Build 11.19.07.17 . .
License : KW-06058117 Cantilevered Retaining Wall Code: IBC 2015,AC! 318-14,ACI 530-13
License To : MC SQUARED, INC.

LSumma of Overturning & Resisting Forces & Moments

..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance Moment
ltem Ibs ft fl-# B Ibs ft fl-#
HL Act Pres {ab water tbl) 910.8 249 7292 Soil Over HL. (ab. water tbl) 1,250.0 3.42 1,338.3
HL Act Pres (be water tbf) Soil Over HL (bel. water tbl} 342 1,338.3
Hydroslatic Ferce Watre Table
Buoyant Force = Sloped Soil Over Heel
Surcharge over Heel = 729 2.50 182.3 Surcharge Over Heel = 45.8 3.04 139.4
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem = 680.0 2.17 552.5
Added Lateral Load = * Axial Live Load on Stem = 425.0 217 920.8
Load @ Stem Above Sail = Soil Over Toe = 0.88
Seismic Earth Load = 105.0 2.50 262.5 Surcharge Over Toe =
- Stem Weight(s) = 500.0 2147 1,083.3
- _ Earth @ Stem Transitions =
Total = 6154 OTM. = 11740 Footing Weight = 525.0 1.75 918.8
Key Weight =
Resisting/Overturning Ratio = 3.43 Vert. Component =
Vertical Loads used for Soil Pressure = 2,190.8 Ibs Total = 21908 Ibs R.M.= T 40323
* 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.

be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Sliding Resistance.

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

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

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.000 in
The above calculation is not valid if the heel sojl bearing pressure exceeds that of the toe,

because the wall would then tend to rotate inta the retained soil.
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MC SQUARED, INC. Job: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
(360) 754-9339 Sheet: Roof Framing Page of

FAX (360) 352-2044

LOCATION: A (4" O pin-piles, 16k)

TWi=  17.0ft

DL= 255plf
SL=425plf
TWw2=  0.0ft
DL = 0 plf
l= 0 plf

RET WALL= 11.0ft
SOIL BEARING LOAD = 1372 plf

SUM = 2052 pif Pile Spacing= 4.9 ft
Use 3.2ft (For15F.5S.)

LOCATION: B (4" @ pin-piles, 16k}

TW1=  20.0ft

DL = 300plf
SL= 500 plf
TW2= 6.0ft
DL= 60plf
L= 360 plf

WALL HT=  10.0ft
DL= 120 plf

SUM = 1125plf Pile Spacing = 8.9t

— Use 6' spacing for concrete strength

See Enercalc



MC Squared, Inc. Project Title: _ 0
Engineer: Project ID: , 7
Project Descr:

Printed: 27 MAY 2020, 4:56PM

File = mAENGINE~112-ENER~1.01201126~1.EC§
ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Concrete Beam

Lic. # : KW-06005122
Description : €' Pin Pile Spacing @ 16" footing

CODE REFERENCES

Calculations per ACI 318-14, IBC 2015, ASCE 7-10
Load Combination Set: IBC 2015

Material Properties

fe L, = 3.0 ksi ¢ PhiValues Flexure:  0.80
fr="1¢c™ *7.50 = 410.792 psi Shear: 0.750
yf Density = 145.0 pef By = 0.850
A LWt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0 ksi ©
fy - Main Rebar = 60.0 ksi E.Stmps o 2D000lk ¢ * *
E-MainRebar =  29,000.0 ksi P

Number of Resisting Legs Per Stirrup = 2

16 in
. D{0.7240} L(0.8901 ${0.250) )
r ¥ ¥ k 2 r
g 16"wi X8 h g

Span=6.0 it

_ Cross Section & Reinforcing Details
Rectangular Section, Width = 16.0in, Height=8.0in
Span#1 Reinforcing....

3-#4 at 3.0 in from Bottom, from 0.0 to 6.0 ft in this span

Applied Loads Service loads entered. Load Factors will be applied for calcutations.

Loads on all spans...
D =0.7240, L=0.890, 8=0.250
Uniform Load on ALL spans : D =0.7240, L =0.890, $=0.250 k/t

DESIGN SUMMARY T
Maximum Bending Stress Ratic = 0.884 : 1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.012in Ratio= 5914>=36
Mu ; Applied 10,880 k-ft Max Upward Transient Deflection 0.000in Ratio = 0 <360
Mn * Phi : Allowable 12.309 k-ft Max Downward Total Deflection 0.035in Ratio= 2075>=36
K . Max Upward Total Deflection 0.000 in Ratio = 999 <360
Location of maximum on span 2.995 ft
Span # where maximum occurs Span #1
Vertical Reactions Support notation : Far leftis #1
Load Combination Support1  Supporl 2
Overall MAXimum 4.842 4842 -
Overall MINimum 0.750 0.750
+D+H 2172 2172
+D+L+H 4.842 4.842
+D+Lr+H 2172 2172
+D+S+H 2922 2922
+D+0.750Lr+0.750L+H 4,475 4175
+D+0,750L+0.7505+H 4737 4737
+D+0.60W+H 2172 2172
+D+0,70E+H 2172 2172
+D+0.750Lr+0.750L+0 450W+H 4,175 4175
+D+0,750L+0.7505+0 450W+H 4737 4737

+D+0.750L +0.7505+0.5250E +H 4737 4737



MC Squared, Inc. Project Title: ‘ o
Engineer: Project ID: [ 6’ &,
Project Descr:

Printed: 27 MAY 2020, 4:56PM

File = m\ENGINE~1\2-ENER~1.01201126~1.ECE
ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Concrete Beam
Lic. # : KW-06005122

Description : &' Pin Pile Spacing @ 16" focting

Vertical Reactions Suppori notation : Far left is #1
Load Combinaticn Support 1 Supporl 2

+0.60D+C.60W+0.60H 1.303 1.303

+0.60D+0.70E+0.60H 1.303 1.303

D Only 2172 2172

Lr Only

L Only 2670 2670

5 Only 0.750 0.750

W Only

E Only

H Only

Shear Stirrup Requirements
Entire Beam Span Length ; PhiVe/2 < Vu <= PhiVe, Req'd Vs = Ht<=10", Not Reqd, use stirups spaced at  0.0001n

Maximum Forces & Stresses for Load Combinations

Load Combinaticn Location {ft} Bending Stress Results { k-ft)
Segment Length Span # in Span Mu : Max Phi*Mnx Stress Ratio

MAXimum BENDING Envelope

Span #1 1 6.000 10.88 12.31 0.68
+1,40D+1.60H

Span#1 1 6.000 4.56 12.31 0.37
+1.20D+0.50Lr+1.60L+1.60H

Span #1 1 6.000 1032 12.31 0.84
+1.20D+1,60L+0.505+1.60H

Span #1 1 6.000 10.88 1231 0.8
+1,20D+1,60Lr+0.50L+1.60H

Span# 1 1 6.000 591 12.31 0.48
+1.20D+1 60Lr+0.50W+1.60H

Span #1 1 6.00¢ 3.91 123 0.32
+1.20D+0.50L+1.60S+1 60H

Span #1 1 6.000 7.1 12.3 0.63
+1,200+1.605+0.50W+1.60H

Span#1 1 6.000 571 12.31 0.46
+1.200+0.50Lr+0.50L+W+1.60H

Span#1 1 6.000 5.91 12.31 048
+1,200+0.50L+0.505+W+1.80H

Span #1 1 6.000 6.47 12.31 0.53
+1.200+0.50L+0.70S+E+1.60H

Span#1 1 6.000 6.70 12.31 0.54
+0.900+W+0.90H

Span #1 1 6.000 293 1231 0.24
+0.90D+E+0.90H

Span#1 1 6.000 293 i2.31 0.24

Overall Maximum Deflections

Load Combination Span Max. “-"Defl  Location in Span Load Combination Max, "+ Defl Location in Span

+D+L+H 1 0.0347 3.000 0.0000 0.000



MC SQUARED, INC. Job: Altman Middle Lot 2020-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG
{360) 754-9339 Sheet: Roof Framing Page of

FAX (360} 352-2044

LOCATION: c (4" @ pin-piles, 16k)
TWI1 = 2.0ft
DL= 30plf
St=  50plf
TW2 = B.0ft
DL= 120 plf
tL=320plf

WALLHT= 11.0ft
DL= 132 plf

RETWALL= 11.0ft
yOIL BEARING LOAD = 1506 plf

Sum= 2108 plf Pife Spacing = 4.7 ft
Use 3.2ft {Forl1.5FS.)

LOCATION: D,E (4" O pin-piles, 16k)
PL,= 35004 (VIAM)
PL,= 4240# (VIAL)

(1) PILE GOOD @ EACH

101



MC Squared, Inc. Project Title:
Engineer; Project ID: ' { 0

Project Descr:

Prinied: 27 MAY 2020, 4:30PM
File = mAENGINE~1\2-ENER~1.0A201126~1.EC6
ENERCALC, INC. 1983-2017, Build 6.17.3.29, Ver:6.17.3.29
Licensee : MC SQUARED, INC.

Concrete Beam

Lic. # : KW-06005122
Description 3 Spacing@ A, G, D, E

CODE REFERENCES

Calculations per ACI 318-14, IBC 2015, ASCE 7-10
Load Combination Set: IBC 2015

Material Properties

L = 3.0 ksi ¢ PhiValues Flexure:  0.90
fr=fe *7.50 = 410.792psi Shear: 0.750
' Density = 145.0 pef B = 0.850 . . .
2. Liwt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0 ksi <
: _ : E - Stirrups = 29,000.0 ksi .
fy - Main Rebar = 60.0 ksi . . ’
E-MainRebar =  29,000.0 ksi Stirrup Bar Size # 3 . . .
Number of Resisting Legs Per Stirrup = 2
36 in
) T A - _ Ef7.385-1241) -
r v h 4 h 4 h J ﬁl
|
36'wx12g 36 w=x12*h X'wm?h
Span=0.750 %t Span=5.0ft Span=0.750 1t
_ Cross Section & Reinforcing Details
Rectangular Section, Width =36.0in, Height =12.0in
Span #1 Reinforcing....
3-#5 at 3.0 in from Bottom, from 0.0 to 0.750 ft in this span 345 at 2.0 in from Top, from 0.0 to 0.750 ft in this span
Span #2 Reinforcing....
345 at 3.0 in from Bottom, from 0.0 to 5.0 ft in this span 3-#5 at 2.0 in from Top, from 0.0 to 5.0 ft in this span
Span #3 Reinforcing....
3-#5 at 3.0 in from Bottom, from 0.0 to 0.750 ft in this span 3-5 at 2.0/in from Top, from 0.0 fo 0.750 ft in this span
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Loads on all spans...
Varying Uniform Load ; E(S,E) = 7.395->-1.341 k/it, Extent = 0.0 -->> 6.50 ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.217 : 1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.002 in Ratio= 25624 >=38
Mu : Applied 8.750 k-ft Max Upward Transient Deflection -0.001 in Ratio= 16670>=36
Mn * Phi - Allowable 40.245 Kk-ft Max Downward Total Deflection 0.000 in Ratio= 999 <360
) ) Max Upward Total Deflection 0.000 in Ratio = 999 <360
Location of maximum on span 2.200 ft
Span # where maximum occurs Span#2
Verticzﬁﬁééctions Support nbtation s Farleftis #1
Load Combination Supporl 1 Suppori2  Support3  Support 4
Overall MAXimum 15.989 3,686
Overall MINimum 8.394 1.935
+D+H
+0+L+H
+D+Lr+H
+D+8+H
+D+0.750Lr+0.750L+H
+D+0.750L+0.7505+H
+0+0.80W+H

+D+0.70E+H 11.193 2580
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Description ; 3 Spacing @ Wall 1
Vertical Reactions Support notalion : Far left is #1
Load Combination Support 1 Support2  Support3  Supportd

+D+0.750Lr+0.750L+0.450W+H

+D+0.750L +0.7503+0.450W+H

+D+0.750L+0.7508+0.5250E+H 8.3%4 1.935
+0.60D+0.60W+0.60H

+0,60D+0.70E+0.60H 11.193 2.580
D Only

Lr Only

L Only

S Only

W Only

E Only 15.989 3686
H Only

Shear Stirrup Requirements
Entire Beam Span Length : Vu < PhiVe/2, Req'd Vs = NotReqd 9.6.3.1, use stirups spaced at  0.000 in

Maximum Forces & Stresses for Load Combinations

Load Combination Location (f) Bending Stress Results { k-ft )
Segment Length Span# in Span Mu : Max Phi*Mnx Stress Ratio

MAXimum BENDING Envelope

Span #1 1 0.750 -1.96 4932 0.04

Span 2 2 5.000 8.75 40.24 0.22

Span #3 3 0.750 0.28 40.24 0.01
+1.400+1.60H

Span#1 1 0,750 0.28 40.24 0.01

Span#2 2 5.000 0.28 40.24 0.01

Span#3 3 0,750 0.28 40.24 0.01
+1.20D+0.50Lr+1.600+1.60H

Span # 1 1 0.750 0.28 40.24 0.01

Span # 2 2 5.000 0.28 40.24 0.01

Span#3 3 0.750 0.28 40.24 0.01
+1.200+1.60L+0.50:5+1.60H

Span#1 1 0.750 0.28 40.24 0.01

Span#2 2 5.000 0.28 40.24 0.01

Span#3 3 0.750 0.28 40.24 0.01
+1.20D+1.60Lr+0.50L+1.60H

Span #1 1 0.750 0.28 40.24 0.0

Span #2 2 5.000 0.28 40.24 0.01

Span #3 3 0.750 0.28 40.24 0.01
+1.200+1.60Lr+0.50W+1,60H

Span#1 1 0.750 0.28 40.24 0.01

Span#?2 2 5.000 0.28 40.24 0.01

Span#3 3 0.750 0.28 40.24 0.01
+1.200+0.50L+1.605+1.60H

Span #1 1 0.750 0.28 40.24 0.01

Span #2 2 5.000 0.28 40.24 0.01

Span#3 3 0.750 0.28 40.24 0.01
+1,20041,60S+0.50W+1.60H

Span #1 1 0.750 0.28 40.24 0.01

Span f 2 2 5.000 0.28 40.24 0.01

Span#3 3 0.750 0.28 40.24 0.01
+1,20D+0.50L¢+0 50L+W+1 60H

Span#1 1 0.750 0.28 40.24 001

Span #2 2 5.000 0.28 40.24 0.01

Span#3 3 0.750 0.28 40.24 0.01
+1.200+0.50L+0.50S+W+1.60H

Span# 1 1 0.750 0.28 40.24 0.01

Span#2 2 5.000 028 40.24 0.01

Span#3 3 0.750 0.28 40.24 0.01
+1.20D+0 50L+0.708+E+1.60H

Span #1 1 0.750 -1.96 49.32 0.04

Span #2 2 5.000 8.75 40.24 022

Span #3 3 0.750 0.28 40.24 0.01
+0.90D+W+0.90H

Span &1 1 0.750 0.28 40.24 0.1

Span#2 2 5000 0.28 40.24 0.01

Span #3 3 0.750 0.28 4024 0.01
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Bending Stress Resuits {k-fi)

Lead Combination Location (f)
Segment Length Span # in Span Mu : Max Phi*Mnx Stress Ratio
+0.90D+E+0.90H -
Span#1 1 0.750 -1.96 49.32 0.04
Span # 2 ? 5.000 875 40.24 0.22
Span #3 3 0.750 0.28 40.24 0.01
Overall Maximum Deflections
Load Combination Span Max."-"Defl  Lecationin Span Load Combination Max."+"Defl  Localion in Span
E Only 1 0.0001 {.85¢ E Only -0.0011 ¢.000
E Only 2 0.0023 2.500 E Only -.0000 5015
3 0.0000 2500 £ Only -0.0011 0.750



PORTAL FRAME

H=10'

LENGTH = 20" x 3 WALLS

Z* = 875 PLF (ALLOWABLE)

Z = 2177#/(3*1.667') = 435 PLF MAX
875 > 435, GOOD

USE MST37 STRAPS @ HEADERS
& STHD10 STRAPS @ FNDN

TABLE 1

RECOMMENDED ALLOWABLE DESIGN VALUES FOR A SINGLE LEG OF AN APA PORTAL FRAME USED
ON ARIGID-BASE FOUNDATION FOR WIND OR SEISMIC LOADING=4~=?

Allowakle Design (ASD) Valuos
por Framo Sogment

Minimum Perial Maximum Portal
Width (in.) Haight {ft) Shoare* {Ibf) Defloction fin.) Lood Factor
8 B850 0.33 3.09
16 10 625 044 2.97
2 8 1,675 0,38 2.88
i0 1125 0.51 342

a. Desgn values are bozed on the use of Douglas-Fir e $outharn pine fram.ng. For cther species of faming, multiply the above
shear design valve by the specific %n:r.'xfy odjustmani foctar = 1} - (0.5 8G), where $G = specilic gravily of the actual
{ram.ng. This adjusimant shall nal be g-eater than 1.0.

o

. For consteuction as shown in Figure 1.

n

. Ya'ves are for ¢ sing'e portal-frame sepment jore ver.col leg and a partion of $he headsr). For mult.ple portal-frare
segmeris. the allownbla sheas design values are permited to be muli pled by the number of frame seqmenis,

. Interpolotion of design volues for haights between B end 10 fzef, and for porlal widths between 16 and 24 inches, is
permifted.
. The a'lawakla shear dasign value is permitied 1o ba multiplied by o factar of 1.4 for wind des'gn.

o

m

. story dritt is net @ d=5'gn considerot.on, he abu'oted design shear volues are permitizd te be multiplied by a facior of 1.15.
Thiz foctaris permitted to be used cumclabwely with 112 wind - dasign adjusiment Foctor in Foolnols (e obove.

VIA APA TT-100H, 2020
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