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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:

VERTICAL:

LATERAL:

2015 IBC/ASCE 7-10

ROOF DL= 15 PSF
SL= 25 PSF

DL= 15 PSF
LL= 40 PSF

FLOOR

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 FACTOR I = 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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Design Code Reference Document

Risk Category

Site Class St 1' o

Type

52
5 .

5v:
5+.-

5os
"531

Type

5 D-C

FE
F,-

"U C] Is-

Fess
PEA-

T;
5sHT

5sLli-1

5-sD

S1RT

51‘-J1-I

510

“Cl [17] _[:-GI-

CF15

C21

Value Description

D

1

1.5-

0.502

1

0.5132

1.4145

1.52?
_| ‘-5.1:}:

0.555

0.595

1.5lII'i

A 11; C51 I.'.D

C'.5‘4f0

0.52-5

Value

1.4-'i.5

0.555

1.459

0.552

E353* I._nviiI_nC51 I_.I-Ich

Description

|‘-.-1CE;g ground motion. [for 0.2 se-c~ono' ;.:+erio|:|:1

I‘-.-iCE:; =;1.'oui*.d motion. [for 1.0s period]

Site-~moc1ifieoi spectral acceieration value

Site-rnoclifiecfi spectral a-:ceTeratior| value

1».-.1 rneric seismic cfesi-_c||1 ‘+.-aloe at 0.2 second 5.5-.

iwoieric seismic ciesi-;||1*-.'a1'..-e at 1.0 seconci 5.‘-‘-.

Seismic clesi-gn -cate golf;

5ite ao'||:-Iification factor at 0.2 secc-or.-E

5-ite amplification factor at 1.0 seco cl_‘ZI

it-1 C E5 5:-eak grc-und accele|'atic~r~.

Site amplification factor at PISA

‘Site mo-clifiecl peat g|roun:l acce'eratior|

Long-peric-r:i transition period in seconds

Proioalsilistic risi-it-targete-:J -:_,||'ounc1 n-|c-tioo. [C-.2 secc-rid]

Factorecl u nitorrn-hasarcl 5:-.'oi:|a|Ji|it§.»' of e:-:cee-clance in 5|] years] s,.e tra. a*"ceie'at|on

Fa ctoreo c1ete.'ministic ac celeratic-.o '.-'a[u e. (0.2 secc-oci]

Prc-t:-abilistic risi-c-targeteci -grounci motion. (1.0 secc-rid}

Factoreoi I..' r.it'o|'rn-loazar-cl +1251-E5 fl-'C|E|31J11i'1}-' of E1-1-.'IEEC1E|I‘|-CE 1;". 5|] j,*ea|sj so-ectra' a ceiecation

Fa ctoreo deterministic acceleration 1-xaiue. 11.0 se-cc-:".o']

Factoreo cieterrriirfstic acc-e1e|'at-ic-o vaiue. [F‘ea'-: G|'oI.||"|c1 Acceleflat o j

1--iac-c-ecl value of the risk coetficieot at short 5:-eriocls
- '-

i | F J‘1-.-Ia;-oec *.-'a ue oiti-.eris1i; coefficient at a 5:-eriocl or | s

::.~:!n-oi’ 0.1 |

, _ __' T _ -l,_--_ _ '-. K _, ’ --‘ -'- [)5H|I"[) ‘?e1*=r1"||cDes|onM [II'ti.|i:.e, L<.1r|c|it=.:-.1e: J ‘.5-1:i'.':':1_I 122 215 ___l

Date <i- 2'31 2020 -1 2-1 0:‘ P11

Ia- LI"'l I’‘I1' --J _r. I"_"!|
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MC SQUARED, INC. _Job: ___ Altman Middle Lot 2020-0195
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 By: JAG

(300) 754-9339 ssh.-A Page iof _
FAX (300) 352-2044

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

Site Address: Mercer Island, Washington 98040

Design Lo,agI_s:

Roof

Wall

Floor

Conc.

Dead load = 15.0 psi
Snow load = 25.0 psi I5 1.0

Dead Load = 12.0 psf

Dead Load = 15.0 psi
Live Load = 40.0 psf

Dead Load = 150 pcf

Lateral Forces per the 2015 IBC/ASCE 7-10

Wind:

Seismic

Soil:

VLRFO = 110.0 mph
V400 = 85.0 mph

Occupancy Cat. ll
Exposure = B

Roof Pitch = 5:12

Ss = 1.449
S, = 0.554

IE = 1.0
Fa = 1.000
Fv = 1.500
Q = 2.5

S05 = 0.966
Sot = 0.554

Wood Sheathed Shear Walls R= 6.5
Cs = Sos/(R/I)

p = 1.3
Vu=u=0= 0.193 W
V4$0= 0.135 W

= 1500 PS F, Bearing Capacity
400 PCF, Passive Resistance
35 PCF, Active Pressure
0.50, Coefficient of Friction
SH, Seismic Loading



MWFRS Wind LOHCIS {ASCE 3-10, Ch. 29)

Exposure: B
Height:

Pitch: 5:12 = 22.6 deg

30 ft
Speed: 110

7t= 1.00
Kit: 1.00

Wall Htl: 12
9 ft

Roof Ht: 9 ft Avg of A 3. C = (25.4 + 17.6)/2 =
Wall Ht2:

MPH (LRFD)

Components and Cladding
Horizontal

Exposure: B

A = 1.00
Kit = 1.00

V = 110 MPH (LRFD)

l Zone Pressure
i A 25.4 K 1.00 X 1.0 = 25.4

B -1.0 1-: 1.00 x 1.0 = -1.6
I

-I
F1 .1219 1-: 1.00 x 1.0 = 17.5
U

Ii

0.1 x 1.00 x 1.0 = 0.1

21.5*0.5 =

Afsi-‘L. . I?-ii II
Zone

[PSF]
l Pressure . Avg. 4&5 Avg. 4&5

I (LRFD) (ASD)

EFL . -lb -23.6 x1.l
LFI -29.1 x1.l

009 1.0= -23.0 I
00 X 1.0 = I -529.15 '26'4 -158

20 I -lb -22.6 x1.l00 9 1.0 = -22.9
U‘! -27.2 it 1.00 it 1.0 = -27.2

-24.9 -14.9

U'l C3 -lb -21.9 x1.l00 >< 1.0 = 59121.3
U‘! 1 -24.6 x 1.1D0 it 1.0 = -24.6

-23.0 ; -13.0
I-l CIJC} -lb -20.4 ><1.00><1.0= -20.4 ’ I

LFI -22.5 it 1.I00 K 1.0 = -22.6
-21.5 -12.9

Vertical

Area (sf) I _ zU_I:If_ __
Pressure

(PSF)
Avg. 40.5 Avg. 40.5

__ _ W (LRFD) 115.591...-
I-l Q IN-I -36.9 x 1.100 it 1.0 = -36.9

Ll-J -36.9 X 1.00 x 1.0 = -35.9
-3 5.9 -22.1

l'\-I C3 IN-I -35.3 xln
Ll-J -35.3 xln00 X 1.0 = -35.8

CE 1.3 = -35.8 Till lg 4 | g -353
-21.5

U'l C3 l'\-I -34.3 x1.I0-0 K 1.0 =  -34.3
U-I -34.3 K 5I_"00 X 1.0 = -34.3

-34.3 - -20.5

I-1 CJ C3 l\-J 153.2 x1.I00><1Y0=T V -33.2
U-I -33.2 x__1 ._l:»0><1.,0,= -33,2 -33.2 -19.9

21.5

12.9

(taro)

(ASD)



Seismic Base Shear
Hoof weight = 15 psf

Interior Wall weight = 10 psf
Exterior Wall weight = 12 psf

Typ. Wail Height = 9 ft

Level Label
151l IP511 {F-fl IP50

Ext. Walls
{til Int. Walls {ft} Total Wt [lbs]

Upper Roof _ 3835 ____15 psi ______0____ 0 248 239 61622 I

Weights RIF Area RIF Wt Deck Area Deck Wt

1 Floor/Deck 3074 15 psf 581 .1494 204 154 94013

Base Shear (E) =
Base Shear (E) =

E:

2 21

Sds = 0.966
|0"'Cs"'W =

_1.__ .

0.193 vv (taro) ="D 1.3
DJ0.135 w |[ASD) L, -155

('1' tn33942 90090) = lSds*l)/R
23260 40150} = 0.149

81672 1215112 60% 14332
23260 1 94013 12 1126156 40% 9422

I 125685 23260

I z= 125665 t-t



gn1Loads
“Loads to A* 81 B* cantilevered back to A 81 B respectively

W = 12.9 PSF “No Wind Loads to lines A 81 B at Level 1

_M,uq6 L +1002 , to(pH) 1101 L, 6(0) v(6) 0(9) vrpwi hfl(FP#) ,1w=c
A-B 40 86 405125 1742 6966 T7 3463 ___41 34830

_ 1-2 _
1313 174.2 61 49 --19929_. 5312 _m___133 H 81002 2025

--2f3 . 1325 124.2  ,__25_,__ , 4354 I40 M 2122 54 i 13605 340
A43 l !i¥§_ 0 38 59 l 0 l I 0 0 ; 0 I 0
1-2 l 1013 135 ' 59 363 i 2992  3996 105 58938 1551

Total Base Shear: A-B = 6966
1-3 = 22968

#
#

Level Line E (#1 L0 (plf) L (ft) B (ft)1 “I51. 9 (611155 are-9)  T;5c
__ 2 A-B 14332

1-2
M 8 2-3

I

11283 185
1223050

358 40 86 7166
61 40 E 5641
25 ,__,5gg, . 1525 38 1

141 ? 66030
’ 9530

I 2151
238

63 21661 I 633 T

1 A56 T9422 .1243 36 59 MLL4214 80 44780 _ 759

ET A I 3:1,- _9427 160 59 36 4214 124 - 69527 m__1830

aadsz

Total Base Shear = 23760

1.955 (Fp)rnin = 0.2*(Sds]*|*W/1.4
ZF/ZW) (Fplrnax = 0.4*(Sds)*l*W/1.4

71 1'1

ZF1 ZW1
Level Fx (#1 ,=Z _Wx [#1 ,=,_- Fpx (#1 Fr_'n_i,n,(tl) FY0015 shearliil I01 v plf

#

Defign
Base Wind Load

2 _Tii14332 14332 61622 ,gy61622T 14332 8711221 22541 A 14332 ,u149223T -
1 9427 23760 94013 175685 12714 12974 25948 12974 7992
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LOEICIS TO “HES --I> See Earthquake base shears and Wind base shears for loads

Load Case Level l Line V1 (Fl) V2 [#) Total Sum
A

vflnd

Seismic

2

3433 Mi 3433gg_ 6966
773 3433 3483

‘l

l—" 5312 S312
l'\-l 5312 2177 7488
LU 2177 2177

14977

1

2

J-‘=- 72 3433 77 3433
E 3433 3433

6966

I—'* 3996 5312 9307
l'\J 7 3996 74as_ 11484

].'=-LU 7166
2177
7166

E 7166 7166

22968

14332

l—\ 5641 5641
|\-I 5641 1525 H7166
LU 1525 1525

14332

1

J-‘=- 4714 7155M 11880
E 4714 7166 11339

23760

l—\ 4714 5541 10355
|\-I iiml 4714 7166 _ 11880
U-I

Line Dead LO3dS (Excluding Wall weights)

VVt TVV
Line Level (psf l 1 lfll

Weight at
Une[pH)

A |\-I is 20 LU C3 CD

l—‘ 15 2 ‘LE’C_J

__ B l'\J 15 20
l—\ is 2 elifl43¢:

1 15 2 __3O
I—'*|\-1 15 8 g 120

2 l'\-l 15 2
_ 3UJ_

l—\ 15 10 150
gM3 l'\J 15 8 __ 120 i

J

1525
23760

lit



|uared, Inc.
East4H1Awe.
ia, WA 98566
: (366) 754-9339

I Level V

Erlgineer: JAG
Page of ___

Wall Available Tm‘Wall V’

Name: Altman Middle Lot _ Project: 2626-6_1_9i8____ 11'2" AB Z": 944 lb
Date: 5121120211 Wallwt: 12 psf

Wall AnchorBolts Wall Wall Roof Total NetlJpHfi H.-‘B
'1"otal
_tIplift

’ Required
Holclown

2R 7166 1D+5.5+B+4.25+ 36.8 195
T1p_e A __# _ ___o_._c.___:_He1gl1_t_ Section

_1_: _ __ 48;: __ 9 16 1751 6.9
Weight Weight.Uplift

300 354 i 19 LTT26B
5.5+5.25+3.4 36 B 1751 1.125 ‘ 335;366 354 LTT26B

CD 1751 1.636 366 354 778-- LTT26B
(.0_ 5.25 1751 1.714 366 354 822___ LTT26B

H "_""“' 1125 1751 2.118 366 354 9981- LTT2613
LOCO| _ 3.4 1751 2.647 366 354 1149 LTT26B

2R T166 s.:1+s.3+3+a.3+4.41
+B+? 1

46.6 179 731_““_ :77i:222 B 1614 1.125 366 354 198 M8737
COLD 7 1614 1.286 366 _ 354 375____ M8737

- 3 5 1614 1.5 300 1 354 l 552 M8737
CD1-ID 5.3 1614 1.698 1 1 513 M8737
£0__ 4.4 1614 2.645

353 1 354 1
300 354 j 836 M8737

to F-'-1 op 1614 2.368 366 354 942 M8737

1 1F.“ 11330
1D

3.33+3.33+4.33+5+ 26.6 457 3 13 32 12 16 5485 1.2 36 162 4975 5351 l'_—'COHD
M 12 gj"7"is 5485 2.4 36 162 5236 5783 00HDl...

12 7"4£33 5485 2.771 36 162 5264 61_66 CidHD'...
13502 771333

2R
_IIiIIl |—1

5641 | 5.3+5.3+5-I-5.5 21.6 269
9 I

5485 2.553 36 . 81 5356 33;? c5HD'...

2 6 48 9 5.5 l2-418
5 I

1.636 36 84 2187 HDJ2
2418 1.8 36 84 2268 HD._ll2

: 9 5.3 24132 1.698 36 84 2195 HDLJ2

_2R 7488 77" 14+'1E- j 36.6 . 256 11- E1:31 -143111_9113 1357 2247 1.636 36 84 2616
___ 9 5 2247 1.8 36 84 2637 HDU2

gj 2R 2177 1.87+1.67+1.E-7 5.6 435 4 7“-2e:._31§o-.2iL51.. 1-57 2395 3.293 36 63 5 2342 HDU2

i lvl _jSectio

Adustment
‘*1! 2l:11'h
_ _ A H

vi

2R 3.4 9 - 257.5

2 2R 3.8 9 21221 7
1F 4.33 12 63-3.4____
1F 3.33 j 8.5 53331;“
2R 1.67 5.5 7_1_ 6.9

-P~I‘L\Jl'\}—‘*-

‘ “ Concrete Retaining walls atLe1.1el1 lines A, 1, 31 2
"* Shearwall strapping Required {E1 Wall Line B - Le1.re|1
“* {2} Simpson WSW18x16's required @ Wall line 3

sheathing nailed with Bdis at 6“ on center all edges. {Capacity= 266 p|f}
sheathing nailed with Ed's at 4“ on center all edges with BX or AX studs at adjoining panel edges. (Capacity= 386 plf}
sheathing nailed with Ed's at 2" on center alt edges with BX or 4X studs at adjoining panel edges. (Capacity= 646 plf}
sheathing nailed with 1{l-d's at 2" on center all edges with BX or 4X studs at adjoining panel edges. [Capacity= 771] plf)



soueeepnuc.
wesmncton 33503

130} 254-3333
1330} 352-2044

trapping

3 - 1

E; mg.
59.66 ft
11330 11i= 45? 1123.00 11 p

-696 11

921 11

921 11

2656 11 .'. GOOD

trapping

3

21?? 11i= 33 If32.00 11 P
2122 11E: 435 If5.0011 p

-596 11

596 11

596 11

2656 11 GOOD

Job: Altman Middle Lot 2626-6198
Date: __ _ ___ 572172626 _ l3_*r-1 JAG
Sheet: H "m_——_— H l5age__ of

5hearLoad4

-1-

El‘

1 566

1666

566

6

-566

l-—‘666

l—‘ 566

2666

2566

3666

3566
Length Of Shearwall {ft}

926.7

227.3

6 16 26 36 46 56

-596.2

5hearLoad#

PEN

‘ii’

300

500

400

200

0

-200

-430

-500

-300

2 4 5 8 6 12 14 15 18 22

-589.15

498.9

_ __________ Le_r_1_gth Of Shearwall {ft}

589.5

6 6

24 26 28 36 32



TYPICAL SHEAR WALL NOTES

Use 11'2" dia. by 16" Anchor Bolts tAEl's] with single plates or 11'2" dia. by 12" AB's with 3X or double plates spaced as shown on the drawings.
AB's shall have 7" of embedment into footing, shall be centered in the stud wall, and shall project through the bottom plate of the wall. All anchor
bolts shall be placed within 12" from corners, and 12" from the ends of both plates at splices. All anchor bolts shall have a 3" square, 11'4" thick plate
washers between the top of the sill plate and the nut. {If using expansion anchors as substitutes for anchor bolts, embed a minimum of 3-11'2" into
concrete}

All wall sheathing shall be 11'2" 6-DX plywood, 51'6" T1-11 siding, or 7116" OS6 with exterior exposure glue and span rated “SR 2416“ or better. All
free sheathing edges shall be blocked with 2x4 or 2x6 flat blocking except where noted on the drawings or below.

All nails shall be 6d or 16d common [6d common nails must be 6.131 inch diameter, Senco K627 Nails are equivalent. If 16d common nails are
called for the diameter must be 6.146 inches, Senco MD23 Nails are equivalent when used with 14" plywood}. Hail size and spacing at all sheathing
edges shall be as required below or as in the drawings. Hail spacings shall be 12“ o.c. for all field nailing except as noted.

Hold downs are Simpson ‘Strong Tie‘ and shall be installed per the manufacture's recommendation. Equivalent holdowns by United Steel
Products Company "Kant~Sag" that have ICC approval can be substituted in place of Simpson holdowns.

The nailing of the sole plate to the floor shall be ‘IE-d common nails to match the spacing ot the shear wall edge nailing.

Wall framing shall be #2 Doug-Fir or better. 6K, 4X, or 6X studs can be made from multiple 2X studs glued and nailed together with [2] rows of
16d‘s at 6" on center each row.

6x sill plates can be a combination of {1} pressure treated 2X sill directly in contact with concrete and another non-treated 2X sill plate nailed to the
lower plate with {2} rows of 16d common nails at 6" on center each row.

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

ROOF DIAPHRAGM
‘.-4" plywood or 7716" OSEI, span rated 24716 or better, nail with Ed common nails at 6" on center edges and 12" on center field. Sheathing shall lay
perpendicular to framing.

FLOOR DIAPHRAGM
31'4" tongue and groove plywood or DSB sheathing span rated 46124 or better. Glue and nail with 16d commons at 6" on center edges, and 12" on
center field. Sheathing shall lay perpendicular to framing.

SHEAR WALL SCHEDULE

1 sheathing nailed with 6d's at 6" on center all edges. (6-apacily= 266 pit]

2 sheathing nailed with 6d's at 4" on center all edges with 6X or 4X studs at adjoining panel edges. (Capacity= 366 plf}

3 sheathing nailed with 6d's at 2" on center all edges with 334 or 4.14 studs at adjoining panel edges. t6epacily= 646 plf}

4 sheathing nailed with 16d‘s at 2" on center all edges with SK or 424 studs at adjoining panel edges. {Capacity= 776 plf}

HOLDOWN SCHEDULE

LTT26El LTT26B attaches to foundation with 11'2" diameter anchor bolt with 1"‘ minimum embedment for cast in place construction.
Use '2?‘ diameter threaded rod in cleaned 51'6" diameter hole 6" deep and epoxy with Simpson AT-KP if installed after
concrete has been cast. LTT26B attaches to double stud minimum with {16) 16d sinker nails. [Cap = 1566}

HDU2 HDU2 attaches to foundation with a 51'6" diameter anchor bolt with 14" minimum embedment for cast in place
construction. Use 51'6" diameter threaded rod in cleaned 31'4" diameter hole 7" deep and epoxy with Simpson AT-KP if
installed after concrete has been cast. HDU2 attaches to double studs with {6} Simpson SDS11'4J'{3 screws. {Cap = 6675}

HDU6 HDU6 attaches to foundation with a 71'6" diameter anchor bolt with 16" minimum embedment into a 6" concrete stem wall
for cast in place construction. Use 71'6" diameter threaded rod in cleaned 1" diameter hole 12" deep and epoxy with
Simpson AT-KP if installed alter concrete has been cast. HDU6 attaches to double studs with (26) Simpson SDS1l'4X3
screws. (Cap = 6765]
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MC SQUARED, INC. Job: Altman Middle Lat 2020-0198
OLYMPIA, WASHINGTON 03505 Date: 5/21/2020 By: .140

(350) 754-9339 Sheet: Roof Framing 0 2Page 0f
FAX (350) 352-2044

Header.-
Span =

TW =

DL=
SL=

Header:
Span =

TW =

DL=
SL=

Header:
Span =

TW =

DL=
5L=

Beam:
Span =

TW =

DL=
SL=

Rafters:
Span =

TW =

DL=
SL=

Header:
Span =

TW =
DL =
SL =

A
9.0 ft
2.0 ft

15 psf
25 psf

B
18.0 ft
2.0 ft

15 psf
25 psf

C
5.0 ft
17.0 ft

15 psf
25 psf

D
12.0 ft
8.0 ft

15 psf
25 psf

E
8.0 ft
2.0 ft

15 psf
25 psf

F
8.0 ft
17.5 ft
15 psf
25 psf

>< 2.0ft=
2.0 ft =

>< 2.0ft=
X 2.0 ft=

>< 17.0 ft=
X 17.0 ft=

>< 8.0ft=
X 8.0ft=

30 plf
50 plf

30 plf
50 plf

255 plf
425 plf

120 plf
200 plf

>< 2.0n= 30p|f

5e: #2 DF 4x6
** USE 3.5:-:12 GLB PER ARCH

se: #1 DF 6x10
** USE 3.5:-:12 GLB PER ARCH

5e: #2 DF 4x8

se: #1 DF 6x8

2.0 ft = 50 plf Use: #2 DF 2x6

>< 17.5n= 253 plf
>< 17.5ft= 433 plf

PL= 720+1200 (D+S)\/ia 0 Use: #1 DF 6x10



MC SQUARED, INC. Job: Altman Middle Lat _ 2020-0198 _ _
OLYMPIA, WASHINGTON 93505 _)0ate:_M )___)_5/_21/_2020m %%%% M _ __ JAG

(360) 754-9339 Sheet: Roof Framing Page
FAX (350) 352-2044 A 7 7 7

Beam:
Span = 16.0 ft

TW=

G

2.0 ft

PL = 720+1200 (D+S) Via D

Beam:
Span =

TW =

DL=
SL=

Header:
Span =

TW =

DL=
SL=

Beam:
Span =

TW =

DL=
SL=

Beam:
Span =

TW =

DL=
SL=

Header:
Span =

TW =

DL=
SL=

H
12.0 ft
4.0 ft

15 psf
25 psf

I
6.0 ft
21.5 ft

15 psf
25 psf

J
6.5 ft
5.0 ft

15 psf
25 psf

K
10.5 ft
5.0 ft

15 psf
25 psf

L
3.0 ft
20.0 ft

15 psf
25 psf

>< 4.0n= 60plf
>< 4.0n= 100p|f

>< 21.5ft= 323 plf
>< 21.5ft= 533 plf

>< 5.0n= 75p|f
>< 5.0ft= 125|;J|f

>< 5.0ft= 75p|f
>< 5.0n= 125p|f

>< 20.0n= 300 plf
>< 20.0n= 500 p|f

Use

Use

Use

Use

Use

Use

#1 DF 62-(10

#2 DF 42:8

#2 DF 4x10

#2 DF 436

#2 DF 42:8

#2 DF (2)2;-(6



MC SQUARED, mc. Jab: Altman Middle L35 __ 2020-0193
OLYMPIA, WASHINGTON 93503 Date: 5/21/2020 3):; JAG

FAX (360) 352-2044
(330)754-9339 Sheet: 7 R00fFraming Page 777731

Header:
Span =

M
9.5 ft

TW = 20.0 ft

DL=
SL=

Beam:
Span =

TW =

DL=
SL=

Header:
Span =

TW =

DL=
5L=

Header:
Span =

TW =

DL=
SL=

Beam:
Span =

TW =

DL=
SL=

15 psf
25 psf

N
7.5 ft
11.0 ft

15 psf
25 psf

O
3.7 ft
11.0 ft

15 psf
25 psf

P
12.0 ft
11.0 ft

15 psf
25 psf

Q
7.5 ft
11.0 ft

15 psf
25 psf

>< 20.0 ft =
X 20.0 ft =

>< 11.0ft=
X 11.0 ft =

>< 11.0ft=
X 11.0 ft =

>< 11.0 ft =
X 11.0 ft =

>< 11.0 ft =
X 11.0 ft =

300 plf
500 plf

165 plf
275 plf

165 plf
275 plf

165 plf
275 plf

165 plf
275 plf

Use:

Use:

Use:

Use:

Use:

#1 or 6>-<10

#2 or 4>-:3

#2 or (2)2;-<1-5

#1 or 6>-:10

#2 or 4x10
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MC Squared, Inc. Praject Title: _
Engineer: Pl'0jBC1 K
Praject Descr: /‘

P3091; 23_ra4)j2020_ 1:42PM
71111" - . 7'1 7211 7 7 H1707;in7:71EN0lNE-112-ENER~1.01.201126~17.EC6
Mll|tlP|e S|mp|e Beam ENERCALC, INC. 1983-2011,Build:6.11.3.29,Ver:6.11.3.29
Lic. # : KW-06005122 7 Licensee : MC SQUARED, INC.

D1-?‘5°r1P1i°"=ROOF1 -
Wood Beam Design : A

______ Calculations per NDS 2015, IBC 2015, CB8 2016, ASCE 1-10_
BEAM Size : 4x8, Sewn, Fully Unbraced

Using Allawable Stress Design with IBC 2015 Laad Cam binatians, Maj-0r Axis Bending
Waad Species : Dauglas Fir - Larch We-ad Grade : N-0.2

Fb - Tensian 900.0 psi Fc - Prll 1,350.0 psi Fu 180.0 psi Ebend- xx 1,600.0 I-zsi Density 31.20 pcf
Fla - Campr 900.0 psi Fc - Perp 625.0 psi Ft 515.0 psi Eminbend - xx 580.0 ksi

Appiied Leads
Unif Laad: D = 0.0150, S = 0.0250 ldft, Tril0= 2.0 11

Design Summary
- 0.030 8 .050)Max fbiFl0 Rat|0 = 0.409; 1 5 ,___.,, ,_ '31____;§-1?’, L ., __ __

fb : Actual : 550.84 psi at 4.500 it in Span # 1 . -
Fla : Allawable : 1,345.50 psi - - ' -- --— -
Laad Camp: +D+S+H

Max fviFvRati0 = 0.122: 1
fv : Actual : 25.25 psi at 0.000 ft in Span # 1 9.0 H. 434
Fv : Allawable : 201.00 psi ____ _ _ _ __
Laad Camp : +D+S+H Max Deflecticns

Max Reactians (K) D L D S E E B Dawnward L+Lr+S 0.098 in Dawnward Tatal 0.153 in
Len Suppgrt (114 (123 Upward L+Lr+S _ 0.000 in Upward T0ta!_ 0.000 in
Right Supp0rt__ 0.14 0.23 _L_we Laad Defl Ratia 1130 >360 Tatal Defl R3110 106 >240 _

Wood Beam Des7i7gn : B
Calculatifins per NDS2015, IBC 2015, CBC 2016, 7-113

BEAM Siie : 3.5x12, GLB, Fully Unbraced
Using Allawable Stress Design with IBC 2015 Laad Cambinatians, Majar Axis Bending

Waad Species : DFiDF Waad Grade: 24F - V4
Fla - Tensian 2400 psi Fc - Prll 1650 psi F0 285 psi EDEl‘Id- xx 1800 I-zsi Density 31.2 pcf
Fla - Campr 1850 psi Fc - Perp 850 psi Ft 1100 psi Eminbend - xx 950 ksi

Appiied Loads
Unif Laad: D = 0.0150, S = 0.0250 ldlt, Trib= 2.0 ft

Design Summary 7 _
MEX flIJ.~1F1IJ R8110 = 0.163; '1 [)rg_g3g)5(g_g5g)

fb : Actual: 462.86 D51 E11 9.000 ft in Span #1 g 1' _ *r_ .. .. 7 1' _' 77 L
Fla : Allawable: 2,160.00 psi - - -_ _' -_ . _ __
Laad Camp: +D+S+H --- 77 7--—--7-"-7 77 ’ 7 7 7 ' ' ' ' "

MEX = I 71 1513 |‘-L 3_5x12 '
fv : Actual : 22.91 psi at 0.000 ft in Span # 1
Fv : Allawable : 304.15 psi ____
Laad Camp : +D+S+H Max Deflecticns

Max Reactians (K) Q L Lt 5 E E 1'1 Dawnward L+Lr+S 0.131 in Dawnward Tatal 0.209 in
Len supper-( (12? [145 Upward L+Lr+S 0.000 In Upward Tatal _ 0.000 In
Right Suppart 0.21 0.45 Live Laad Defl Ratia 1650 >360 Tatal Defl Rat|0 1031 >240

Wood Beam Design : (3
Calculations per l\lD_S 2015, IBC 2015, CBC 2018,_ASCE 1-10

77BE7AM Size : 4x8, Sewn, Fully Unb7Fa707e7d777777777777777 7
Using Allawable Stress Design with IBC 2015 Laad Cam binatians, Majar Axis Bending

Waad Species : Dauglas Fir - Larch W0-ad Grade : N0.2
Fla - Tensian 900.0 psi Fc - Prll 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 I-zsi Density 31.20 pcf
Fla - Campr 900.0 psi Fc - Perp 625.0 psi Ft 515.0 psi Eminbend - xx 580.0 ks!

Appiied Leads
Unif Load: D = 0.0150, S = 0.0250 ldlt,Trib=11.0ft

Design Sugmmary ___ 7113p.;993r,3r3.4:33) __ _'_77
" ' ' .___*r._ ______ I'_._ _._.. _,___ _ ‘I’ _ _- _

Max fbiFb Ratia = 0.61B;1 '" “
fl: : Actual : 831.86 D5! at 2.500 ft in Span # 1 . '
Fla : Allcwable : 1,345.50 psi X -- -
Laad Camp : +D+S+H

Max fviFvRati0 = 0.369: 1
iv : Actual: 16.3? psi at 4.400 ft in Span #1
Fv : Allawable : 201.00 psi _ _ 5-"*1 ‘*9 L ,___, _ ______
Laad Camb : +D+S+H 7Ma7x7 Deflectians 7777777

Max Reactians (K) D L D .5 H E l;l Dawnward L+Lr+S 0.034 in Dawnward Tatal 0.054 _in
Lefl SuDDfiF1 1164 1.03 Upward L+Lr+S 0.000 in Upward Tatal 0.000 II‘)
Right Suppart 0.64 1.06 Live Laad Defl Ratia 1115 >360 Tatal Defl Ratia 1109 >240
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MC Squflifld 10¢ Project Title
Engineer. P191991 "3 2,2
Pl'D]BG1 Descr:

_-an H u ___u_ _ _m _|_ __ _ ____ Pn'nled;_26 MAY2020, 1142

- - File = m:1ENG|NE-1‘-.2-ENER-1.01.201125-1.EC5
M u |t|p|e S|mP|e Beam ENERCALC, INC. 1933-201?, Build:6.11.3.29, ver;3.1?.3.29

' . : -06005122 Licensee : MC SQUARED, INC.Lic # KW
Wood Beam Design : 13

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 1-_1__0
BEAM Size7: 777776518, 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 Fc - Prll 1 000.0 psi Fv 110.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 1,200.0 psi Fo - Perp 7625.0 psi Ft 825.0 psi Eminbend - xx 580.0 ksi

Applied Loads
Unif Load: D = 0.0150, S = 0.0250 kilt, Trib= 8.0 it

Design Summary “-
Max fb1'Fb Ratio = 0.911; 1 l _ - _-..E1i'J-12111519-291 ,

fb : Actual: 1,340.51 D5! H1 6.000 ft in Span #1 é - " " "— Q
Fb : Allowable : 1,380.00 psi _ _ _ _____
Load Comb : +D+S+H 1

Max i'viFvRatio = 0.321 I 1 , .
iv : Actual: 62.84 psi at 11.400 it in Span #1 7'2"“ 1" 5:13 ,
Fv : Allowable : 195.50 psi _ _ __ _
Load Comb : +D+S+H Max Deflections

M51 Rigacfigng (K) D L L; 8 W 5 5 Downward '_+Lr+S 0.303 in Downward Total 0.485 in
0,72 1,21) Upward L+Lr+S 0.000 in Upward Total 0.000 inLeft Support

Right Support 0.12 1.20 _ _ _ Live Load Defl Ratio 414 >360 Total Defl Ratio >240
Wood Beam Design : E

M __ Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 1-10
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 - Prll 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pct
Fb - Com pr 90070 psi Fc - Perp 625.0 psi Ft 515.0 psi Eminbend - xx 580.0 ksi

Appiied Leads
Unif Lead: D = 0.0150, S = 0.0250 kifi, Trib= 2.011

D ' S

fb:ActuaI: 1,015.34 091 at 4.00011 in Span#1 ' - _ -... ' _ ' ' "_
Fb : Allowable : 1,541.33 psi i ' --
Load Comb: +D+S+H

Max i'viFvRatio = 0.249; 1 _
iv : Actual : 51.59 psi at 0.000 ft in Span # 1 5,; ,,_ 2,5 I
Fv : Allowable : 201.00 psi __ __ __ _
Load Comb : +D+S+H Max Deflections 7 7 7 7 7

Max Reagtiijflg (K) _ __ _ _ _ _ Downward L+Lr+S 0.139 in Downward Total 0.223 in
Left Support 0,12 0,20 Upward L+Lr+S 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 : |=
Calculations per NDS 2015, IBC 2015, CBC 2018, ASCE 1-10

BEAM Size: 6x10, Sawn, Fully Unbraced
Using Allowable Stress Design with lBC 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 110.0 psi Ebe_nd- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 1,350.0 psi Fo - Perp 625.0 psi Ft 615.0 psi Eminbend - xx 580.0 ksi

Appiied Loads
Unif Load: D = 0.0150, S = 0.0250 kift, Trib= 11.50 ft
Point: D = 0.70, S = 1.20 k @ 4.0 11

_D93ign__S1_,1mm3r¥ “ 3,3-.131 2:1
Max fbi'Fb Ratio = 0.673; 1 __ _ 010.2323) 310.4313} __

fb : Actual: 1,363.49 D51 E11 4.000 ft in Span #1 ' " -"-— " ' - —
Fb : Allowable : 1,552.50 psi . - -
Load Comb : +D+S+H _

Max fw'FvRatio = 0.471 : 1
iv : Actual: 92.11 psi at 0.000 ft in Span #1 5 EM E m

XFv : Allowable : 195.50 psi J __ __ - - _ _
LDBCI C~Dl‘i"iD I +D+S+H Max Deflections 7777 7 77 77777

Max Reactions (k) .12 L U 3 H E B Downward L+Lr+S 0.100 in Downward Total 0.159 in
3 rt 1 41) 2 35 Upward L+Lr+S 0 000 in Upward Total 0.000 inLeft uppo . . -

Right Support 1.40 2.35 Live Load Defl Ratio 961 >360 Total Defl Ratio 603 >240



MC Squared, Inc. Project Title: 28
Engineer; P101001 |DI
PI'DjBC1 Descr:

H ____ __ __ __ ____ Printed: 25 MAY 2020, _1;42PM
- - 7 File = m:lEN8lNE-1t2-ENER'-1.01.201126-1.EC6 7 7

Mu|t|P|e S|mP|e Beam ENERCALC, INC. 1933-2012, Build:6.17.3.29,'v'er:6.11.3.29
Lic. # : KW-06005122 Licensee : MC SGUARED, INC.

Wood Beam Design : (3
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 1-10

BEAM S7129 321:0, Sewn, Fully Unbracecl
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 pcf
Fb - Compr 1,350.0 psi Fo - Perp 625.0 psi Ft 675.0 psi Eminbend - xx 580.0 ksi

Applied Loads
Unif Load: D = 0.0150, S = 0.0250 klfl, Trib= 2.0 ft
Point: D = 0.70, S = 1.20 k @ 8.0 it

Design Summary 7' 7“ 7
Max fblFb Ratio = 0.949~ 1 =9 =~~='='

fb:Aotual: 1,423.22 D517 at 300011 in Span#1 g 1., ----- “"m‘7’7151_‘:{"'17.'5‘7.'.?_ ., 3 i l
Fb : Allowable : 1,552.50 psi .
Load Comb: +D+S+H "" ‘: "

Max fvlFyRatio = 0.225: 1 15,, H Emu
fy : Actual: 43.93 psi at 0.000 ft in Span #1 ; ' '
Fv : Allowable : 195.50 psi 5 ____
Load Comb 1 +D+S+H Max Def|ep.tiohs7 77 7 7777

Max Reactions (k) Q L H 5 H E B Downward L+Lr+S 0.401 in Downward Total 0.636 in
0,59 1_(][) Upward L+Lr+S 0.000 in Upward Total 0.000 inLeft Support

Right Support 0.59 _ 1.00 Live Load Defl Ratio 479 __ Total Defl Ratio 301 >240
Wood Beam Design : i-|

Calculations per NDS 2015, IBC 2015, CBC 2018, A$CE__7_-10
7777BE7AM Size : 4x8, Sawn, F7u|l7y7 Braoed 7 77 7

Using Allowable Stress Design with lBC 2015 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2

Fb - Tension 900 psi Fc - Prll 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.2 pcf
Fb - Compr 900 psi Fo - Perp 625 psi Ft 515 psi Eminbend - xx 580 ksi

Applied Loads
Unif Load: D = 0.0150, S = 0.0250 klfi, Trib= 4.0 ft

Design Summary’ 7
Max fblFb Ratio = 0.838; 1 - D10-0601310-101

fb:Aotual: 1,127.15 psi at 8.000 ft in Span#1 é - -_ :" -" . '" --- 71- _ ‘ ‘ 2' é
Fb : Allowable : 1,345.50 psi - _ _ ;
Load Comb : +D+S+H .

Max fvlFyRatio = 0.247: 1 .
ly : Actual : 51.07 psi at 11.400 ft in Span # 1 12-‘7’ '7'“ 153 '
Fv : Allowable : 207.00 psi _ __ _ _
Load Comb : +D+S+H 7 7 Max Deflections 77 7 7 77 7

Max Reactions (It) D. L D S H E lj Downward L+Lr+S 0.284 in Downward Total 0.422 in
0,35 0,60 Upward L+Lr+S _ 0.000 in Upward Total _ 0.000 inLeft Support

Rig_h__t Su_pport 0.36 ____l:iv_e Load Defl Ratio 545_>360 'l'otal Defl Ratio 341 >240
Wood Beam Design : |

Calculations per NDS 2015, IBC 2015, CBC 2018, ASCE 7-10
BEAM Size 1 4110, ss»snfFsiiy Unbraced A

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 pcfFb - Compr 90010 psi Fc - Perp 3230 psi Ft 3230 psi Eminbend - xx 330.0 i<si
Applied Loads

Unif Load: D = 0.0150, S = 0.0250 kllt, Trib= 21.50 it
DE-'Sl_i‘_Ill1 Summary D(0.3225]-_St0.5375} __
Max fblFb Ratio = 0.749; 1 1 7 7 7 ‘

fb : Actual : 930.45 13-Si E11 3.000 ft in Span # 1
Fb : Allowable : 1,242.00 psi _ _ _
Load Comb : +D+S+H ’

Max i'viFyRatio = 0.431 : 1
ly : Actual: 89.25 psi at 5.240 ft in Span #1 j
Fv : Allowable : 207.00 psi ,1 A-"'1 43"" _
Load Comb : +D+S+H Max Deflections 7 7 7

Max Reactions (K) D L U _ H E B Downward _+Lr+S 0.043 in Downward Total 0.068 in
Left Support 0,9? Upward L+Lr+S 0.000 in Upward Total 0.000 ii'i
Right Support 0.97 Live Load Defl Ratio 1887 >360 Total Defl Ratio 1054 >240éé mo‘:'5” éé
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Mumple SlmP1e Beam EN ERCALC, INC. 1933-2012, Build:8.17.3.29, vsr;3.12.3.29
' , ; W-06005122 Licensee : MC SQUARED, INC.Lic # K

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

7 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 Ft 575.0 psi Eminbend - xx 580.0 ksi

Applied Loads
Unif Load: D = 0.0150, S = 0.0250 Klfl, Trib= 5.011

D9519". Summaflfi _______ 010.0230) 3011250) _ _
MaxfblFb Ratio = 0.33-1,1 _‘-. _ .. _ -X‘ , - "

fb : Actual : 718.30 D5! at 3.250 ft in Span # 1 _ --
Fb : Allowable : 1,345.50 psi ‘ ‘
Load Comb: +D+S+H ,

Max fvlFvRatio = 0.210; 1 I
iv : Actual: 43.56 psi at 6.045 it in Span #1 i E EM ME
Fv : Allowable : 207.00 psi ____~ - _
Load Comb I +D+S+H 77 Max Deflections 77 7777 77

Max Reactions (K) D L Q _ W E l;l Downward L+Lr+S 0.065 in Downward Total 0.104 in
Left SLipp-[irt 0,24 7 7 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support ____ 0.24 _ . Live Load Defl Ratio 1199 >360 Total Defl Ratio 749 >240

7Wood Beam Design : K
*=-:=- -i=-i=-9° -|—'L;.

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

BEAM size? 4x8, Sawn, Fully 0.1313333 7 77 77
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 580.0 ksi

Applied Loads
Unif Load: D = 0.0150, S = 0.0250 Kilt, Trib= 5.011

Desigp Summary 1 it0.0250 s .125Max fbi'Fb Ratio = 0.802; 1 D1 L-'33 21 ,,,
fb : Actual: 1,078.72 I151 H1 5.250 ft in Span #1 - -- 177- _- - -7'fT- - - - -- " 7 ,
Fb : Allowable : 1,345.50 psi - _ ..._.__ __
Load Comb : +D+S+H

Max fv/'FvRatio = 0.266: 1 I
iv : Actual : 55.03 psi at 9.905 it in Span # 1 1'3-59 0- 413
Fv : Allowable : 207.00 psi _ _ _ __
Load Comb I +D+S+H Max Deflections 7 77 7

Max Reactions (K) D L U S H E l;l Downward L+Lr+S 0.193 in Downward Total 0.309 in
Left support 0,39 0,00 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.39 0.66 Live Load Defl Ratio 651 >360 Total Defl Ratio 407 >240

Wood Beam Design : L
Calculations per NDS 2015, IBC 2015, CBC 8, ASCE 7-10

BEAM7Si72e ; 2-2x6, Sewn, 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 580.0 ksi

Applied Loads
Uiiil Load: D = 0.0150, S = 0.0250 11.1171, Trib= 20.0 171

DBSl§,il'I SI.ll11l11§li'_11' 77 777 T 77_oi0.a0iisi0.30i T 7_7777_7__ 7 7
Max fblFb Ratio = 0.531; 1 - .

fb : Actual: 714.05 D5! HI 1.500 it in Span #1 i ___-_ _ Ei
Fb : Allowable : 1,345.50 psi
Load Comb: +D+S+H

Max fvlFvRatio = 0.369 1 1 -
fv : Actual : 76.36 psi at 2.550 ft in Span # 1
Fv : Allowable : 207.00 psi H __ 1-1-1"» 1-_?f_E

' D fl ctiLoad Cfimb . +D+S+H Max Q e pins
Max Reactions (K) D L D S H E B Downward _+Lr+S 0.014 in Downward Total 0.022 in

1_ei1 Suppgrt {L45 0,25 Upward L+Lr+S + 0.000 in Upward Total 0.000 in
Right Support 0.45 0.75 Live Load Defl Ratio 2815 >360 Total Defl Ratio 1634 >240
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Mumple S|mp|e Beam ENERCALC, INC. 100342011, Build:6.1?.3.29, Ver:6.1?.3.29
‘ , ; - Li n :MC SQUARED, INC.Ltc # KW 06005122 cs see

Description: ROOFII L, _,
Wood Beam Design : M

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE T-10
BEAM Size : 6x10, Sawn, Fully Unbraoed

Using Allowable Stress Design with lBC 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 Fy 1?0.0 psi Ebend— 1-or: 1,600.0 ksi Density 31.20 pcf
Fb - Compr 1,350.0 psi Fc - Perp 625.0 psi Ft 6?5.0 psi Eminbend - J-or: 580.0 ksi

Applied Loads
Unif Load: D = 0.0150, S = 0.0250 kllt, Trib= 20.0 fl

D L S L L LL0l.i§i§iT,lFi"’l3<"2iL3‘ = 0043-1 1 . Bl:-as-::>. . 0
rt» ; Actual : 1,300.00 psi at 4.150 n in Span #1 l - L § -
Fb : Allowable : 1,552.50 psi _ ' - - '
Load Comb: +D+S+H j _ _

Max fviFvRatio = 0.469: 1 Y
fv : Actual : 91.64 psi at 8.?40 ft in Span #1Fy : Allowable 1 105.50 psi g _,_, 9'5“? 5”“

' “MM Deflections nnLoad Comb . +D+S+H ax
May; Real-;ti@r|5 (K) Q _|, Q S E 5 _l-_t Downward L+Lr+S 0.14? in Downward Total 0.234 _in

Left Supptjrt 1,43 2,33 Upward L+Lr+S _ 0.000 in Upward Total _ 0.000 ln
Right Support 1.43 _ _ 2.38 _ _ __ _ Llye Load Defl Ratlo ??8 >360 Total Defl Ratlo 486_>240_

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

BEAMLLSizeLL: L 41:8, Sawn, Fully Bracedjll
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 800 psi Fc - Prll 1350 psi Fy 180 psi Ebend- J-or: 1600 ksi Density 31.2 pcf
Fb - Compr 800 psi Fc - Perp 625 psi Ft 5T5 psi Eminbend - xx 580 ksl

Aggilied Loads
Unif L0ad: D = 0.0150, S = 0.0250 kilt,Trib=11.0ft

D9359" Summafié D{0.1650] s{0.2?50) _ __
I T TMax fbr’Fb Ratio = 0.900; 1 --—- -- " -- -- - —-

fb : Actual : 1,210.80 PSI E11 3.?50 ft in Span #1 -- _ _ _ " - ' -- _ L
Fb : Allowable : 1,345.50 psi ------ _ _ " - - " L
Load Comb : +D+S+H

Max fw'FyRatio = 0.396: 1
fy : Aotual: 81.93 psi at 0.000 ft in Span #1- “rson 4110Fy:Allowable: 20?'.00 psl ______________ - ~ __ __
Load Comb : +D+S+H Max Deflections

M3); Rgacljgng (R) Q L Q $_ E 5 5 Downward L+Lr+S 0.111 in Downward Total 0.11’? in
Left Support 0.62 1.03 Upward L+Lr+S 0.000 in Upward Total 0.000 ln
Right Support 0.62 1.03 Liye Load Defl Ratio 813 >360 Total Defl Ratio 508 >240

Wood Beam Design : 0
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE T-10

BLEAH Size ; 2-2x6, Sawn, FuLllLymUnbraced L LL L
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 Fy 180.0 psi Ebend- J-or: 1,600.0 ksi Density 31 .20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 5?5.0 psi Eminbend - rot 580.0 ksl

Applied Loads
Unif Load: D = 0.0150, S = 0.0250 kift,Trib=11.0ft

DE-"SlQl'] SUfl’ilT.lEl‘_l"Z _____ l:lr0.1ss0].slro.2rsr:-L _ __
1' !'__ _ ‘I’Maxfbl'Fb Ratio = 0.431’; 1 _

fb : Actual : 58T.?3 p5! H1 1.835 ft in Span #1 _
Fb I Allowable 1 1,345.50 psi g
Load Comb : +D+S+H

Max fvlFvRatio = 028?: 1
fy : Actual : 55.28 psi at 0.000 it in Span #1
Fy ; Allowable: 20100 psi ,,_ _ 1-l=W"- 2-as
L050 Cfifflbi +D+S+H Max Deflections M L L

Max Reactions (k) D L _l._r S E E 5 Downward L+Lr+S 0.01? in Downward Total 0.02? _in
Left Support 0.30 0.50 Upward L+Lr+S 0.000 in Upward Total 0.000 ln
Right Support 0.30 0.50 Liye Load Defl Ratio 258? >360 Total Defl Ratio 1623 >240
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Multiple Simple Beam ENERCALC, INC.1983-201?,Build:6.1?.3.29,Ver:6.1?.3.29
Lit}. # I KW-05005122 Licensee I MC $QUF\RED, INC.

Wood Beam Design : P LLLL LLL
Calculations per NDS 2015, IBC 2015, cac 2010, ASCE r-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 Fy 1T0.0 psi Ebend- xx 1,600.0 ksi Density 31 .20 pcf
Fb - Compr 1,350.0 psi Fc - Perp 625.0 psi Ft 6T5.0 psl Emlnbend - not 580.0 ksl

Aggiied Loads
Unif Load: D = 0.0150, S = 0.0250 l<ift,Trib=11.0 ft

Design Summary
Max fbiF b Ratio = 0.?40; 1 ,, , Di“-155Dl,5l“-215“) ,,fb:Aotual: 1,140.01 pal at 0.00011 in Sparl#1 gg : . . _ 1 g

Fb : Allowable: 1,552.50 psi ' _ . __ " - _ _ __ --
Load Comb : +D+S+H

Max fviFyRatio = 0.338: 1
fv : Actual : 66.19 psi at 11.240 ft in Span #1 1313' 11- 511113
Fy : Allowable : 195.50 psi __ _
Load Comb : +D+S+H Max Deflections

Max Reactions (I-t) Q L la 5 E E B Downward L+Lr+S 0.205 in Downward Total 0.328 _ln
|_E_-ft Suppgfl 1199 1,55 Upward L+Lr+S 0.000 ln Upward Total 0.000 ln
Right Support 0.99 1.65 Liye Load Defl Ratio T01 >360 Total Defl Ratio 438 >240

Wood Beam Design : Q
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE T-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 - Prll 1,350.0 psi Fy 180.0 psi Ebend- xx 1,600.0 ksi Density 31 .20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 5T5.0 psl Emlnbend - xx 580.0 ksl

Agglied Loads
Unif Lead: D = 0.0150, S = 0.0250 l<ift,Trib=11.0 fl

Design Stimmalrjg LL o10.1ss01Lsl;0.LsL1's0} _ _ ,
Max rarrb Ratio = 0.500; 1 ' S _ ' - ' a 1

fb : Actual : T43.82 Dal all 3.T50 ft in Span #1 ' -- ' -- - - = -L
Fb : Allowable : 1,242.00 psi _
Load Comb : +D+S+H

Max fviFyRatio = 0.295: 1
fv : Actual : 61.16 psi at 0.000 ft in Span #1
Fy : Allowable : 20?.00 psi __ _ _ ________ 7’-5“ "- 45"‘ _________ __

M D fl ctiLLLL LLLoad Comb: +D+S+H ax e e ons
Max Reactions (k) Q L U S E E B Downward L+Lr+S 0.053 in Downward Total 0.085 _in

|_afl 5|_1pp.-3|-1 0,52 1,03 Upward L+Lr+S _ 0.000 in Upward Total_ 0.000 In
Right Support 0.62 _ 1.03 Liye Load Defl Ratlo 1688 >360 Total Defl Ratlo 1055 >240

Wood Beam Design : |=1A|=TERs 115605 R
U H __ __________ "Calculations per NDS 2015, IBC 2015, ASCE T-10

BEAM Size : 2x8, 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 Fy 180.0 psi Ebend- xx 1,600.0 ksi Density 31 .20 pcf
Fb - Compr 800.0 psi Fc - Perp 625.0 psi Ft 5T5.0 psi Eminbend - xx 580.0 ksi

Aggiied Loads
Unif Load: D = 0.0150, S = 0.0250 kift, Trib= 2.0 ft

Design Samraaot
Max fblFb Ratio = 0.7a5- 1 , Di“-“SAW-G5“? , .

ib : Actual : 913.20 pal at 5.000 ft in Span #1 L U LL_ 1
Fb : Allowable: 1,242.00 psi _ _ .___ ---- --
Load Comb: +D+S+H

Max fviFyRatio = 0.235: 1 DO-—<
1%: : Actual : 48.55 psi at 9.400 ft in Span #1 10.00. 2x3
Fy : Allowable : 20T.00 psi _ __ ___________ __
Load Comb : +D+S+H Max Defleotions

k D L Lr S W E H Downward L+Lr+S 0 148 in Downward Total 0 23? inMax Reactions ( } _ _ _ __ ._. ._ _. - _ - _
Lefl Support 0.25 Upward L+Lr+S _ 0.000 ln Upward Total‘ 0.000 II'l
Right Support 0.25 Llye Load Defl Ratlo 808 >360 Total Defl Ratlo 505 >240F-‘F3’ _'ll._\. U'|U"|
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Mumple Slmple Beam ENERCALC, INC. 1003-201?, Build:6.1?.3.29, Ver:6.1?.3.29
' . : KW-06005122 L Licensee : MC SQUARED, INC.Llc #

Wood Beam Design : R
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE T-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
- ' 1200 si Fc - Prll 1000 psi Fy 1T0 psi Ebend- xx 1600 ksi Density 31.2 pcfFb Tenslon p

Fb - Com pr 1200 psi Fc - Perp 625 psi Ft 825 psi Emlnbend - xx 580 ksl
Appiied Loads

Point: D = 0.30, S = 0.50 k @ 6.0 it
Design Summary _-
Max fblFb Ratlo — 0.753; 1

fb : Actual : 1,038.62 pal at 6.000 ft in Span # 1 é _ l

l

Fb : Allowable : 1,380.00 psi . __ _ _... -
Load Comb : +D+S+H %

Max fw'FyRatio = 0.101 : 1 , ,2 D H Big
iv : Actual : 19.83 psi at 0.000 ft in Span #1 ' ' '
Fy : Allowable : 195.50 psi __
Load Comb : +D+S+H LL_'_L Max Deflections

Map; Ra,-aetinna 14 Q L U S W E 1;! Downward _+Lr+S 0.256 in Downward Total 0.410 in
0,25 Upward L+Lr+S 0.000 in Upward Total 0.000 inl )

Left Support
Right Support 0.25 Live Load Defl Ratio 562 >360 Total Defl Ratlo 351 >2405315 _'>_\ {-T'|'U'l



(ft j W (PSF)

20 __ 14.94
50 L L13L.7?

cat: Wind F, = 1.51000 = 1440
: LL_ 2

10 15.01

psi

ID Opening (ft) Height {ft};
TA

la‘)
Windload Design AxialTW DeadLoad Snow M _ _3 Min.$tud

' Smlnl[ln}{PSF} Wind {plf} [ftj {it} Load (iii) (ft-iii] i Size
Approx
F0 (Pill

Bending
Capacity

IP- 9 10 45.0 14.94 6? 2 30 100 840.3?5 ?.00 2x6 1333 93%
DJ 18 10 _ 50.0 13.??LLLL 124 2 30 100 LL1 115115 12.51 (212110 L 1229 0L51iLL
{"1 U‘! __ 10 25.0 14.94 3? 1? 255 850 46? 3.89 2x6 ?41 51%

O5 10 40.0 14.94 60 1?.5 262.5 8?5 ?4? 6.23 2x6L L 1185 82%

:|:"I"l O0 10 __ 40.0 14.94 50 4 - 60 200 1 _ 74? 5.50 2x6 1185 0111

 | LUU1

-I‘ 29-.
10

00L.0
15.0

14.94
15.81

45
24

21.5 322.5
20 300

10 ?5
1000

550
296

4.6?
2.4?

2x6
2x6

3.33
470

62%
3 3%

Z 9.5 10 1?-5. 14.94 ?1LLL L 20 300 1000 . 33?- 135 2x6 1408 98%

Ii 12 10 50.0 L 13.1? 83 l 0 0

1/ Columns: Beam Crushing:
405 psi {Sill Plate} F“: 6
ads yia Enercalcj
srtical Min-AFEH Mirl.StudL ID Vertical 3
+ad {#1 uni) Size

3?0 0.9 __ _ 2x6
720 1.8 61.6
l.?00 4.2 2x6
1520 4.? 2x6
3150 9.3 (2j2x6
1590 3.9 2x6
L050 2.4 2x6
25 80 6.4 2x6
550 1.6 2x6
1050 2x6
1200 00 2x6
1010 9.4 [2j2x6
1050 4.1 2x6
800 LL LL20 2x6
34-=10 8.5 1313"‘-5H19 9.2 {2}2x6
400 1.0 2x6

-2- Use 6x6
-> Use 6x6

25 psi

l hill-Iii-iI1—lI| U l
1033 8.61 {2}2x6 819 Lsm

Load (#1
rg Area

ling) F...
.11‘- 3?0 8.25 44.8

DJ 720 8.25 87.3
{'1 1?00 8.25 200.1,

':l"lC-'

1920
3?50 16.50

232.?
227.3

G1 1590 8.25 192
I are 8.25

T7.

116.4
2580 0.25 312.?

\_ 650 8.25 ?8.8

_, 1J95“ 8.25 12?.3
1-1:! 1i00L 8.25 145.5
Z 3810 15.50 230.9

J 1-=.
Z 1650 8.25 200.0
O 800 4.13 150.5,
‘D 2640 15.13 174.5
.0 1650 15.10 109.1

Ii 400 10.25 4LL8LLLLL

(Half of Column Areal
(Half of Column Areal
(Half of Column Area)

Z53

-'.> Use {2} 21

-:=- Use (2) 2:-
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APPROX. FLOOR TRUSS SIZING

MAXIMUM SPAN = 20' - O"
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

RED-L“ TRUS5 ALLOWABLE UNIFD RM LOAD TABLE (PLF) I PARALLEL CHORD

OPEN WEB TRUSS @ 16" O.C

3

EEE P.-!lGE='.1 FOR EEUHIDMIEAL TRU55 DESIGN ___“ O

_ Id"
Beth

16 15' ED" E2‘ 24' Z5
lfififl ]L.fl

Spin IHGU lflfifl
1|?!" TL ll 1' MIT" Tl --:.. Tl IHPIZTL 11.5. IL

LII?“ I.L lh'1.T1. EH5-l.l. 115311 1lIi.'-LL 115 TL

Iii"-TL

I01‘. Ll

lT.‘E~‘= T"

lb"; TL

1I}TH'l. _-5.'El 1lI'l5|'ll. 11 T1.

.' IIHTL ]IiZI'§LL 135 TL

l—ll—ll—l

.P2A!it

 -

|1|II’-I|Il“-IT-IT-I|'|;||—I|—I.-':-|I":-‘II-'-II-:1§'-1:!I,1'I\..I.II.|'IDJ|‘\-|

l'-.!l'-.'-.I I‘-IF‘1-! |‘_:_:g'_1_'_|.|_l_.>
;2u

3 3 1. -1:0 2.20
1 23 2 -H2 25? 3

E 3 '1?
1 3 u H1

II 23 1 1
11 0 1.; 3 1 3
111 1&1 .1»
1t sun 1 F 1 "1

84 PLF:> 67 PLF
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MC SQUARED, INC. Job: Altman Midd+|%e_Lat 202013198 _
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 B G

(360) 754-9339 Sheet: Page
FAX (360) 352-2044

Floor:
DL=
LL =

Header:
Span =

TW =

DL=
LL =

Wall =

Header:
Span =

TW =

DL =
LL =

Wall =

Header:
Span =

TW =

DL=
LL=

Header:

15 psf
40 psf

A
8.0 ft
6.0 ft

10 psf
60 psf
12 psf

B
5.0 ft
2.0 ft

15 psf
40 psf
12 psf

C
12.0 ft
5.5 ft

10 psf
60 psf

D
Span = 5.0 ft

TW = 2.0 ft

Header: E
Span = 4.0 ft

TW = 16.8 ft

DL = 15 psf >< 16.8 ft =
LL = 40 psf >< 16.8 ft =

Wall = 10 psf >< 12.0 ft =

Deck:
DL = 10 psf
LL = 60 psf

6.0 ft =
X 6.0 ft =
X 5.0 ft =

>< 2.0ft=
>< 2.0 ft =

5.0 ft =

>< 5.5ft=
5.5 ft =

PL @ 1'&4‘ 450+75O (Via L)
DL = 15 psf >< 2.0 ft =
LL = 40 psf >< 2.0 ft =

Wall = 12 psf >< 12.0 ft =

60 plf
360 plf
60 plf

30 plf
80 plf
60 plf

55 plf
330 plf

30 plf
80 plf
144 plf

251 plf
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



MC SQUARED,|NC. _1pp_= Altman Midd|eL0t L 2020-0198 _
OLYMPIA, WASHINGTON 98506 Date: s/%21_/2020 By: JAG

(350) 754-9339 Sheet: _p LL Page
FAX (360) 352-2044 3

Header:
Span =

TW =

DL=
LL=

Header:
Span =
TW1 =
TW2 =

DL1 =
LL1 =

DL2 =
LL2 =

Jaist:
Span =

TW =

DL=
LL=

Jais t:
Span =

TW =

DL=
LL=

Jais t:
Spa n =

TW =

DL=
LL=

F
3.0 ft
22.5 ft

15 psf
40 psf

G
7.5 ft
14.5 ft
11.8 ft

15 psf
40 psf

15 psf
40 psf

H
10.5 ft
1.3 ft

10 psf
60 psf

I
11.5 ft
1.3 ft

10 psf
60 psf

J
7.5 ft
1.3 ft

10 psf
60 psf

>< 14.5 ft =
>< 14.5 ft =

x 11.8ft=
>< 11.8 ft=

>< 1.3ft=
>< 1.3 ft =

1.3 ft =
X 1.3ft=

>< 1.3ft=
>< 1.3ft=

>< 22.5ft= 338 plf
>< 22.5ft= 900 plf Use: #2 DF4;-:6

218 plf
580 plf

176 plf
470 plf

13 plf
80 plf

13 plf
80 plf

13 plf
80 plf

Use: #2 DF 4x12

Use: PT #2 DF 21:10 (Per Arch)

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

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



MC SQUARED, INC.
OLYM PIA, WASHINGTON 98506

(3e0)754~9339
FAX(360)3522044

Beam:
Span =

TW =

DL=
LL =

Beam:
Span =

TW =

DL=
LL =

Beam:
Span =

TW =

DL=
LL =

Beam:
Span =

TW =

K
20.0 ft
4.0 ft

10 psf
40 psf

L
20.0 ft
5.5 ft

10 psf
40 psf

M
15.0 ft
6.0 ft

10 psf
40 psf

N
3.0 ft
6.0 ft

>< 4.0 ft = 40 plf

10b: Altman Middle Lat _ 2020-0198
Date: 5/21/2020 E B9;
SheeEOE Lp O3 Page

X 4.0 ft = 160 plf Use: MIN 5.5X15‘.5 AC GLB

x s5fl= ssmf
X 5.5 ft = 220 plf Use: MIN 5.5x15 AC GLB

>< 6.0 ft = 60 plf
X 6.0 ft = 240 plf Use: MIN 5.5x12 AC GLB

DL = 15 psf >< 6.0 ft = 90 plf
LL = 100 psf >< 6.0 ft = 600 plf Use: #2 DF 4x6

Beam:
Span =

TW =

O
5.0 ft
12 ft

DL= 15 psf X 12 ft= 180 plf
LL = 40 psf X 12 ft= 480 plf Use: #2 DF4;-<8

JAQL _



MC SQUARED, INC. J0Lb_: A|tnf1anLMiddle L0LtLLLLLL LL M2020-0198
JAGOLYMPIA, WASHINGTON 98506 LDate:LLLLL 5/21/2020“ _ By: L

(360) 754-9339 SheeLt:LLL L Page LL L 0f _
FAX (360) 352-2044

Beam: P
Span = 14 ft

TW = 4 ft

DL= 15psf X 4 ft= 50 plf
LL = 40 psf >< 4 ft= 160 plf Use: #1 DF 6x10

Beam: Q
Span = 11.5ft

TW = .67 ft

DL= 15 psf X .67ft= 10 plf
LL = 40 psf >< .67ft= 27 plf Use: #2 DF4x10

PL @ 4‘-0" = 140# + 840#



MC Squared. Ir-A Project Title:
Engineer: F’l'0jE':C.L IDI 3
Pl'OjBCll Descr:

L LL LL L__LL L LL Printad:14MAT2020,3:38PM
- - 7 7 File = m:iENGlNE-112-ENER—1.0l201126~1.EC6

Mu|t|P|e S|mP|e Beam ENERCALC, INC. 1063-201?, Build:6.17.3.29,Ver:6.17.3.29
Lic. # : KW-06005122 Licensee : MC SQUARED, INC.
Description : FLOOR
Wood Beam Design : 7 A77 77 7 777 77 7 7 7 7

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
BEAM Size : 4x10, Sawn, Fully Unbraced 7 7 7

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 Fe - Prll 1,350.0 psi Fy 180.0 psi Ebend~ not 1,600.0 I-zsi Density 31 .20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - not 580.0 ksi

Aggiied Leads
Unif Lead: D = 0.010, L = 0.060 ldit, Trib= 6.0 it
Unif Lead: 0 = 0.0120 ldit, Trib= 5.0 it

0600.0 Summeer 7 7” _ 1153177, 7, 2 7
Max fblFb Ratio = 0.855; 1 1 1 :1 .671.~ 1 1 5

fb : Actual : 923.23 PSI Hi 4.000 ft in Span #1 i 7 - " '
Fb : Allowable : 1,080.00 psi . " '7 ' '
Load Comb : +D+L+H ' 7 7 7 7

Max fw‘FyRati0 = 0.402: 1
iv : Actual: 72.35 psi at 0.000 ft in Span #1
Fy : Allowable : 180.00 psi *3-'3 '71- 4519
Lead Cflmbi +D+L+H Max Deflections 77 7 77 7

Mag Reactigng (K) Q L Lr 5 H E 5 Downward L+Lr+S 0.090 in Downward Total 0.120 in
|_afl Suppijrl 0,43 1,44 Upward L+Lr+S 0 000 in Upward Total 0 000 in
Right Support L 0.48 1.44 Liye Load Defl Ratio 17063 I-‘-360 Total Defl Ratio 7797 I-‘-360

Wood Beam Design : B 7 77 7 7
LL Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 2-21:6, Sawn, Fully Unbraced 7 77 77 777 7777
Using Allowable Stress Design with IBC 2015 Lead Combinations, Major A:-iis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi Fe 180.0 psi Ebend- rot 1,600.0 ksi Density 31 .20 pcf
Fb - Compr 900.0 psi Fo - Perp 625.0 psi Ft 575.0 psi Eminbend - XX 580.0 ksi

Aggiied Leeds
Unif Lead: 0 = 0.0150, L = 0.040 ldil, Trib= 2.0 fl
Unif Lead: 0 = 0.0120 ldfi, Trib= 5.0 it

Design Summary 7 777 7
MaXfblFb Ratio = 0.360-1 * .- i *fb : Actual: 421.40 psi at 2.500 ft in Span#1 7 7 ' .

Fb:Allowable: 1,170.00 psi - — ' ' ' "--- -
Load Comb : +D+L+H

Max fw’FyRatio = 0.176: 1
iv : Actual: 31.68 psi at 4.550 ft in Span #1
Fe : Allowable : 180.00 psi 5-‘W 1-AB
Lead Comb I +D+L+H Maxfieflectiens 77777 77

Max Reactions (k) D L M 5 H E B 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 L 0.23 0.20 Liye Load Defl Ratio 3530 >360 Total Defl Ratio 1661 I-'-360

Weed Beam Design : (3 7 7 7
L L LLLL_ Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAM Size: 6x10, Sawn, Fully Unbraced 7 7
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 Fy 170.0 psi Ebend- :-or 1,600.0 ksi Density 31 .20 pcf
Fb - Compr 1,350.0 psi Fc - Perp 625.0 psi Ft 675.0 psi Eminbend - not 580.0 ksi

Aggiied Leads
UnifL0ad: D = 0.010, L = 0.060 ldft, Trib= 5.50 fl

Design Summary 7 '77
Ma:-:fbiFb Ratio = 0.7-45;1 - - - F P14-fl55@iLi0-3301 -2 . ffb:Actual: 1,005.21 PSI at 6.000ftinSpan#1 é it - rrrr S: ‘*2 - - ' 2- Q

Fb : Allowable : 1,350.00 psi _-
Load Comb: +D+L+H - 7 7 7

Max fw'FyRatio = 0.341: 1
iv : Actual : 57.92 psi at 11.24011 in Span #1 12~l3'l'1- 5119 -I
Fy : Allowable : 170.00 psi
Lead Comb I +D+L+H 77 Max Deflections77777 7777 7 77

Max Reactions (k) D L D S 111 E B Downward L+Lr+S 0.246 in Downward Total 0.287 in
Len Suppgrt 0,33 1_9g Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.33 1.98 Live Lead Defl Ratio 584 >360 Total Defl Ratio 501 >360



MC Squared. Inc. Project Title:
‘ - Project ID:Engineer.

Project Descr:

LL Priilted: 26 MAY 2020, 2:35PM
7 HER-1 0i2li1126~1 E06- 7 7 77 7 Fi7l7e=m:l.ENG|NE-112-E . .

Ml-1|t|P|e S|mP|e Beam ENERCALC, INC. 1983-2017, Build:6.17.3.29, Ver:6.17.3.29
' , ; - 7 Licensee : MC SCIUARED, INC.Lic # KW 06005122

Wood Beam Design : [1
L L Calculations per NDS 2015, IBC CBC 2016, ASCE 7-10

BEAM Size : 4x6, Sawn, Fully777Unbraced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

G d N 2Wood Species : Douglas Fir - Larch Wood ra e : o. L
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 580.0 ksi

Aggiied Leads
Unit Lead: D = 0.0150. L = 0.040 ldfi, Trib= 2.0 it
UnifL0ad: D = 0.0120 ldfi,Trib=12.0 it
Point: D = 0.450, S = 0.750 k, at 1.0 it and placed every 3.0 it thereafter

Desi_gn,S,ummai'y ,_ ,0 6.0
Max t6rF0 Ratio = 0.661;1 l 1 2 ‘°‘7777°3£“7°77“’°° 1

fb:Aotual: 1,185.83 pol at 2.500ft in Span#1 ' . 2 2 2 22Fb:Allowable: 1,345.50 psi - I -1---; . -
L060 Comb: +o+0.?50L+0.?50S+H

Max i'v!FyRati0 = 0.586: 1
fy : Actual : 121.30 psi at 4.550 ft in Span #1

20? 00 ' . L 5.0 ft, axe L LL

35;

Fv : Aliowable : . psl I _ __ LLLLL LL _
Load Comb : +D+S+H Max Deflections

S W E 1-1 Downward L+Lr+S 0.050 in Downward Total 0.111 inMax Reactions (k) D L Lt _ ._ _ _ _
Upward L+Lr+S 0.000 in Upward Total L 0.000 inLeft Support 0.89 0.20 0.75 L _

Right Support 0.89 0.2L0LLL_ L 0.75 L lLL_LLiL"Lve Load Defl Ratlo 1208 >360 7i'otaiLLDefl Ratlo L >360
Wiiiod Beam Design : E

2 c 201 cec 2016, ASCE 7-10Calculations per NDS 2015, [B 5,
seam Size: 426 sai-in Fully Unbraced

Usintg Allowa7ble Stress Design with IBC 2015 Load Combinations, Major Axis Bending
W d Grade 2 No 2Wood Species : Douglas Fir - Larch eo . . L

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 - Com pr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi

A,0,0l'i'ed Loads
Unif Lead: D = 0.0150, L = 0.040 k1lt,Trib=16.750 it
Unif Lead: D = 0.0120 ldfl, Trib= 10.0 ft
Unif Lead: D = 0.0150, S = 0.0250 |0'l'l, Trib= 10.0 fl

Design Summary 77 _ do 2601+ 7:77 7 7 7 7777 7777
Max fblFb Ratio = 0.797- 1 L § -—--- I‘ . ' .

fb : Actual : 932.44 Poi at 2.000 ft in Span # 1
Fb :Allowable : 1,170.00 psl _
Load Comb: +D+L+H

Max l'v!FyRatio = 0.548: 1
iv : Actual : 98.59 psi at 0.000 ft in Span #1

4.0 fl. 4x8Fv : Allowable : 180.00 psi __ __
Load Comb : +D+L+H Max Deflections L

Max Reactions (k) D. L D’ 5 H E lj Downward _+Lr+S 0.022 in Downward Total 0.039 Lin
Upward L+Lr+S 0.000 in Upward TotalL 0.000 inLeft Support 1.04 1.34 0.50 L L

Right Support 1.04 1.34 0.50 LLLLLlvLe Load Defl Ratlo 2200 >360 L7i'_otal Defl Ratlo L__L LL 1217 >360
7Wood Beam Design : F

Calculations per nos 2016, IBC 2016, cec 2016, ASCE 7-_10
BEAM siz-67:7 4x6, Sewn, Fully Unbraced

U ' Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bendingsing
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 81.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi

Agpiied Loads
' ' .01Unit Lead. D = 0

Design Summer};
Max fbiFb Ratio

fb : Actual :
Fb : Allowable :
Load Comb :

Max iviFyRatio =

50, L = 0.040 ldft, Trib= 22.50 it

1!‘

+D+L+H L

7 D1033 75} L{0.9'0}
7 7 7 'i____ _ ‘F I 7

946.75 Psi at 1.500 ft in Span #1 _ L?120.00 psi
0.563: 1 1.

iv : Actual : 101.25 psi at 2.550 ft in Span#1 '
18000 si 3-“'i~2ii'fiL LL LLFv : Allowable : . p LL

Lead Comb : +D+L+H use Deflections
_ L Lr S 51 E H Downward _+Lr+S 0.021 in Downward Total 0.029 inMax Reactions (K)

Left Support
Right Support 131:‘ cncrlclii

1,35 _ 7 77 7 Upward L+Lr+S 0.000 in Upward Total 0.000 in
1.35 Live Load Defl Ratio 1695 >360 Total Defl Ratio 1232 >360



MC Squared. Inc. Project Title: 3 7
Engineer: Project lDI
Project Descr:

F'lllilE'IIlI14 MAT 2020, 3I35F'ltil

7 77 - - 77 7 7 7 7 77 File77= m:‘-.ENG|NE~1t2-ENER'-1.0'l.201126-71.EC6
Mumple S|mP|e Beam ENERCALC, INC. 106:3-201?, Build:6.17.3.29,‘v'er:6.17.3.29

' , ; Kw-06005122 Licensee : MC SQUARED, INC.Llc #

Wood Beam Design : (3
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

BEAMSiz7e7: 4x12, $awn,777Fully Braced 77777777 7 7 7 7
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 Fy 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 Emlnbend - xx 580.0 ksi

Appiied Loads
Unit Load: D = 0.0150, L = 0.040 kift, 0.0 it to 3.750 it, Trib= 14.50 it
Unif Load: D = 0.0150, L = 0.040 ldit, 3.750 t0 7.50 it, Trib= 11.750 fl

D6SiQ‘l'7I SU_fl"il'7'l.51'1{ i 7 DLLLLLQLLQLLLLLLEBUL _ __ oie.1rss;ii.i[c.-ire) LL _ _;
Max fbiFb Ratio = 0.835- 1 _ — I 7 1 _- -- _ _ _ 7 - ---

fb : Actual : 827.05 Dal at 3.575 ft in Span #1 9 7- 7 7 -
Fb : Allowable : 990.00 psi -
Load Comb : +D+L+H --

Max tw'FvRati0 = 0.447: 1
fv : Actual : 80.42 psi at 0.000 ft in Span #1
Fv : Allowable : 180.00 psi 7.50 ft, 4x12

Load Comb: +D+L+H Max77Defl7ections 7 7
Max Reactions (K) D L .L_r S E E H Downward L+Lr+S 0.057 in Downward Total 0.078 Lin

Left Support 0.78 2.07 ULpward L+Lr+S L 0.000 in Upward Total L 0.000 in
Right Support 0.70 1.87L _LL L LLlve Load Defl Ratio 1591 >360 TeLtal Defl RatloL 1157 I-360 LL

Wood Beam Design : |-|
Calculations per NDS 2015, IBC 2015, CBC 2016, 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 1,300.0 psi 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 psl Emlnbend - xx 470.0 ksl

Aggiied Loads
Unif Lead: D = 0.010, L = 0.060 ktft, Trib= 1.333 it

De7777g777 Summané Di0.01333) L(0.02r606,iMax fbi‘Fb Ratio = 0.839; 1 - _L_ ,.,~ _ -- 2 _, .,.
fb : Actual : 721.40 Dal at 5.250 ft in Span #1 2, ; 2 _
Fb : Allowable : 860.20 psi _ _ - L
Load Comb : +D+L+H ‘

Max fvi'FyRatio = 0.377: 1 1
fy : Actual : 45.19 psi at 9.730 ft in Span #1 10.50 rt. 2210
Fv : Allowable : 120.00 psi L LL _L __L__LL L L _
Load Comb : +D+L+H 7 7 Max Deflections

may Reagtigflg (K) L1 L _lLr 5 E E 5 Downward L+Lr+S 0.171 in Downward Total 0.199 Lin
Left Support 0.07 0.42 Upward L+Lr+S 0.000 in Upward TotaIL 0.000 in
Right Support 0.07 LL_ 0.42 LL LLL Live Load Deil_Ratio 736 >360 Total Defl Ratlo 631 I-360

Wood Beam Design : I - (1% OVER IS ACCEPTABLE)
Calculations per ups 2016, lac 2015, Lcac 2016,LLASCE 7-10

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

Wood Species : Hem Fir Wood Grade : No.2 L
Fb - Tension 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 850.0 psi Fc - Perp 405.0 psi Ft 525.0 psi Eminbend - xx 470.0 l'(Sl

Agpiied Loads
Unii Load: D = 0.010, L = 0.060 ldlt, Trib= 1.333 it

Design Summary 7 7
Max fblFb Ratio = 1.006; 1 OKAY _ P18-!3U..3:33lL'-i'3~P79937 -L

fb ; Actual : 065.65 psi at 5.1501: in Span #1 2 "7 2 2 2 2 22
Fb : Allowabie : 860.20 psi _L L _LLL __ ____ _ L_-L L
Load Comb: +D+L+H 77 7

Max i‘v1'FvRatio = 0.419: 1 I
fy : Actual : 50.27 psi at 0.000 ft in Span #1 17'-59 IL 2119
Fv : Allowable : 120.00 psi L L _L
Load Comb : +D+L+H Max Deflections

M3): REE|[jfifi]'|5 (I-1) ,[_J_ L _lLl" S E E l_"l_ Downward L+Lr+S 0.245 ll7'l Downward Total U287 Llfl
|_gfl Suppgfl 0,03 0,45 Upward L+Lr+S 0.000 in Upward Total L 0.000 in
Right Support 0.08 0.46 Live Load Defl Ratio 560 =1-360 Total Defl Ratlo 480 >360



MC Squared, lno. Project Title: 3(4)
Engineer; F’f0]ECt |D1
P|’{}jEGi Descr:

_ ____ ____ _ _ ___ ___ Printed: 14-MFtY 2020, EIBQPM

- - D ii 2 F1|.=_;i= m:iENGlHE——1t2-ENER-‘l.0i201126'-1.ECfiH
Mu|t|P|e S|mp|e Beam ENERCALC, INC. 1933-2o1?, Elui|d:6.1?.3.29, v@r;e.1?.3.29
Lic, # : KW-06005122 Licensee : MC SQUARED, INC.

Wood Beam Design : ,1
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE T-10

BEAM Size: 21:10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Speoies : Hem Fir Wood Grade : No.2
Fb - Tension 850.0 psi Fo - Prll 1,300.0 psi Fv 150.0 psi Ebend- 1-or 1,300.0 l<si Density 26.830 pof
Fb - Compr 850.0 psi Fo - Perp 405.0 psi Ft 525.0 psi Eminbend - :-or 4?0.0 l<si

Applied Loads
Unif Load: D = 0.010, L = 0.060 klft, Trib= 1.333 it

Qesrgn Summary o{o.o1aaa}|.{o.o?ooa}
Max,fbr'Fb Ratio = 0.425; 1 . *5? - J __ -_ 5‘ _- . ._ '

fb : Actual I 368.06 D5! Eli 3.?50 ft in Span #1 , _ ' " . '
Fb : Allowable : 860.20 psi i ";'_ _ ‘ '
Load Comb : +D+L+H

Max fw’FvRatio = 0.252: 1 Z
fix : Aotual: 30.26 psi at 0.000 ft in Span #1
Fv : Allowable : 120.00 psi 1’-5““~ 2*“?
Lfiad Cfimb I +D+L+H _ H MEX DEflBC.tiDl']S __ —“ _ U _ _ - -___

Ma;-; Reactinns (K) Q L Q § E E 5 Downward L+Lr+S 0.045 in Downward Total 0.052 in
Left Suppflrt 0,05 0,30 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.05 0.30 Live Load Defl Ratio 2022 >360 Total Defl Ratio 1?33 1"»-360



MC 51'-iuared, Inc. Project Title:
Engjnegrz F'FDjECt iDI 3 V
Project Descr:

__ __ __ ___ __ H _____ ___ “___ _ Pnnleo: 16_MAY 21120, 4:16F'M
- - File = m:iENGlNE-11.2-ENER~1.0‘i.201126-1.EC6

Mumpie Simple Beam ENERCALC, INC. 1555-201?, ei.iii5;5.1?.a.2e, Ver:6.1?.3.29 '
Lic. # : KW-06005122 Licensee : MC SQUARED, INC.
Description : FLOOR ll
Wood Beam Design :14 ii A A A A

__ _ _ Calculations per NDS 2015, 2015, CBC 2016, ASCE T-10
BEAM 5155 ; 5.515155, GLB, Fully Braeed ii it it A A

Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending
Wood Species : ACIAC _ Wo d G d ' -o ra e . 20F V12

Fb - Tension 2,000.0 psi Fc - Prll 1,500.0 psi Fir 265.0 psi Ebend- xx 1,500.0 ksi Density 26.?0 pcf
Fb - Compr 1,400.0 psi Fc - Perp 560.0 psi Ft 925.0 psi Eminbend - xx ?90.0 ksi

Aggiied Loads
Unif Load: D = 0.010, L = 0.060 klit, Trib= 4.0 it

De-_s_i'gn Summary ll “B 35*
Max fbi'Fb Ratio = 0.510- 1 l

15 ; 551551 1 1,005.51 Pei at 10.000 ft in 5555 # 1 1 5;- 9t°‘°“g%i.T.?i“i 5 _ ;;:- - .. ._.-
Fb : Allowable: 1,9?2.2? psi Q L

1
Load Comb : +D+L+H - — ' - —- " i '

MEX fWFVRflii0 = 0.191 I 2i'J_[] ii_ 5_5113_5 ‘
iv : Actual: 50.53 psi at 16.933 ft in Span #1
Fir : Allowable : 265.00 psi _ _ __
Lead Cerflb I +D+L+H Max Deflections

15151.; Reaeiiene (K) Q L Q 5 E 5 ];i Downward L+Lr+S 0.514 in Downward Total 0.599 in
Lelt Support 0.40 2.40 Upward L+Lr+S 0.000 in Upward Total 0 000 in
Right Support 0 40 2 40__ . . __ _ Liire Load Defl Ratio 46? >360 Total Defl Ratio I400 5360

Wood Beam Design : |_
___ __ __ H Calculations per NDS 2015, IBC 2015, CBC 2016,__ASCE T-10

BEAM 5155? 5.51115, GLB, Fully Bracedi A
Using Allowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : ACIAC Wood Grade : 20F - V12
Fb - Tension 2000 psi Fc - Prll 1500 psi Fv 265 psi Ebend- xx 1500 ksi Density 26.? pcf
Fb - Compr 1400 psi Fc - Perp 560 psi Ft 925 psi Eminbend - xx T90 ksi

Aggiied Loads
Unif Load: D = 0.010, L = 0.060 ldft, Trib= 5.50 it

Design Summary "3 "3"
MEX Ratitl = 1 I _ H DU;-|_q55U)|_@133U} _

fb:Aotual: 1,120.00 PEI Hi 10.000 ft in Span#1 EL " - W -‘ .. - 5 " _ v L
Fb : Allowable : 1,951.60 psi , - . ..
Load Comb: +D+L+H ‘ ' ' ' ' "

Mei)-1 : I 1 -znfl H 5 5315
iv : Actual: 61.60 psi at 16.600 ft in Span #1 ' ' ,
Fv : Allowable : 265.00 psi _ __ '
Load Comb : +D+L+H "L Mex 0515511555: ‘L "

Max Reactions (la) D L la‘ 5 E E l;l Downward L+Lr+S 0.515 in Downward Total 0.601 in
Lelt Support 0.55 3.30 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.55 3.30 Live Load Defl Ratio 466 >360 Total Defl Ratio 399 >360

Wood Beam Design: M it 9 A it
L _ 051551511555 per nos 2015,1513 2015,0150 2015, ASCE 1-10

BEAM 5155; 5.51112, GLB, Fully er5E5d ‘ii "6
Using Aliowable Stress Design with IBC 2015 Load Combinations, Major Axis Bending

Wood Species : ACiAC Wood Grade: 20F - V12
Fb - Tension 2 000 0 psi Fo Prll 1,500 0 ' Fir, . - . psi 265.0 psi Ebend- xx 1,500.0 ksi Density 26.?0 pcf
Fb - Com pr 1,400.0 psi Fc - Perp 560.0 psi Ft 925.0 psi Eminbend - xx ?90.0 ksi

Appiied Loads
Unif Load: D = 0.010, L = 0.060 kitt, Trib= 6.0 it

Design Sumniarig
Max fbiFb Ratio = 0.531’ ; 1 V , 010,050} L{iIl.360) _ _ C

fb : Actual: 1,0?3.66 psi at ?.500 ft in Span #1 1' "" 1' " - "' ' ‘ -
Fb Allowa 2,000.00 psi: ble : -
Load Comb: +D+L+H A ‘

Max fwFvRati0 = 0.236: 1iv ; 551551 : 52.52 551 51 14.050 ft in 5555 #1 15-“ "- 5-5112
Fir : Allowable : 265.00 psi
Lead Cerflb I +D+L+H Max Deflectioris W _

Max Reactions (K) D L U’ S E E B Downward _+Lr+S 0.34? in Downward Total 0.405 in
Lelt Support 0.45 2.i'0 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.45 2.?0 Live Load Defl Ratio 516 >360 Total Defl Ratio 444 >360
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MC 5ElUflTBd inf-I Project Title
Eng||'|ee|r_ Pi‘DjeCt |D
Project Descr: "

g _ j g g __n 555151; 25 1.151 21120, 5515111
- - File = i11:iENGll~lE~1i2-ENER~1.0‘-.201126~1.EC6

Multipie S|mP|e Beam ENERCALC, INC. 1000-201?, Build:6.1?.3.29, Ver:6.1?.3.29
Lic. #: KW-06005122 Licensee : MC SQUARED, INC.

W660 Beam 055155 1911 it A it it 9
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE_i_':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 Fir 160.0 psi Ebend- xx 1,600.0 ksi Density 31 .20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 5?5.0 psi Eminbend - xx 560.0 ksi

Aggiied Loads
Unif Load: D = 0.0150, L = 0.10 kiit, Trib= 6.0 ft

_D_5"Sigi'i SUi‘i'im3r'_'jf ii“ "U _i__' if 010.0510; L[{l.6i11} __
Max fbi’Fb Ratio = 0.451; 1 ’ - . . .. __ _- __

fb : Actual : 52?.69 psi at 1.500 ft in Span # 1 _ -'
Fb : Allowable : 1.1?0.00 psi ,
Load Comb : +D+L+H ,j

Max fviFvRatio = 0.314: 1
iv : Actual: 56.45 psi at 2.550 ft in Span #1
Fir : Ailowable : 160.00 psi 3-""5 415
Load Comb : +D+L+H " ""i1,iii;§{"Defleetiene ‘ ' " '

M5;-1; Reeetiene (K) ___ L Q ,5 W B B Downward L+Lr+S 0.014 in Downward Total 0.016 in
Left Support 0.90 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.90 Live Load Defl Ratio 2542 I-'-360 Total Defl Ratio 2210 II-360F153‘ i._'LG -1:-15

Wood Beam Design : 0
Calculations per NDS 2015, IBC 2015, CBC 2016,__ASCE T-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 1,350.0 psi Fir 160.0 psi Ebend- xx 1,600.0 ksi Density 31.20 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 5?5.0 psi Eminbend - xx 560.0 ksi

Aggiied Loads
Unif Load: D = 0.0150, L = 0.040 l<Jft,Trib=12.0 fl

DES_iQfl.3Umm8F,l{ ‘ __ oio.15i:i(i.1o.550_1_ _'
Max fbi'Fb Ratio = 0.690; 1 _ P"

fb : Actual : 60?.20 PSI Hi 2.500 it in Span #1 . - '
Fb : Allowable : 1,1?0.00 psi ---— ' —-
Load Comb: +D+L+H

Max fv1'FvRatio = 0.412: 1
iv : Actual : ?4.13 psi at 4.400 ft in Span # 1
Fir : Allowable : 160.00 psi __ __ 5-_*i_"- ‘=9 __ __
L030 Cflmb I +D+L+H Max Deflections _ _ U

Ma;-1 Reeeflene (k) _l;J-_ L Q S W B Q Downward _+Lr+S 0.036 in Downward Total 0.052 in
Left Support 0.45 1.20 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.45 1.20 Live Load Defl Ratio 1522 >360 Total Defl Ratio 1143 II-360
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MC squared inc Project Title

Engineer Preiefii ID
Project Descr:

_ ____ _ ___ "___ _ ______ __ ___ ___;___ _________ Pririied: 2_i'i_|'-'1.-i'i‘|"_202'El, 4:32F‘i‘i1'|
- - File = m:‘1ENGlNE~1i.2-ENER~101.201126-1.EC6

Mumple Simple Beam ENERCALC, INC. 1005-201?, e1i1i5;s.1?.s.2s, v5r;5.1?.s.20
Lit?-. # I KW-05005122 LHIEHSEE I MC $QUARED, INC.

Description ' _ __
Wood Beam Design : wai1<5,i55_j¢.1515

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE T-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 650.0 psi Fc - Prll 1,300.0 psi Fv 150.0 psi Ebend- xx 1,300.0 ksi Density 26.630 pcf
Fb - Compr 650.0 psi Fc - Perp 405.0 psi Ft 525.0 psi Eminbend - xx 4?0.0 ksi

Applied Loads
Unif Load: D = 0.010, L = 0.060 ldft, Trib= 1.333 it

DE-SI'Qi'i St.ii"Tii"i'ié3‘il‘]{ ____ o1o,o1;=.:1s1_Lio.oreea1
Maxfbi'Fb Ratio = 0.122;1 ‘ .. ' ; i__.

fb:Aotual: 104.69 DE‘-I Hi 2.0000 in Span#1 ' _. '
Fb : Allowable: 660.20 psi __
Load Comb : +D+L+H

Max fviFvRatio = 0.104: 1
fv : Actual: 12.51 psi at 0.000 ft in Span #1 1
Fv : Allowable : 120.00 psi 1° "~ 211°
Load Comb : +D+L+H Max ljefleetiene ' '

Max Reactions (it) D L Q S W E H Downward ‘_+Lr+S 0.004 in Downward Total 0.004 in
Left Support 0,03 0,16 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.03 0.16 Live Load Defl Ratio 13329 I-=1-360 Total Defl Ratio 11425 >360

Wood Beam Design : Walkway Beam - P A
051501511555 p5r nos 2015, IBC 2015,0150 2015, ASCE 1'-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 750.0 psi Fv 140.0 psi Ebend- xx 1,300.0 ksi Density 26.630 pcf
Fb - Compr 1,050.0 psi Fc - Perp 405.0 psi Ft 525.0 psi Eminbend - xx 4?0.0 ksi

Apgiied Loads
Unif Load: D = 0.010, L = 0.060 ldft, Trib= 2.0 it

Design Summary
Max fb1’Fb Ratio = 0.592; 1 _ _ oioozoi 1.10.1201 __ ..

fb:Aotual: 40153051 at 1.000111115555111 I “'2 — - - .1. 5. . I .
Fb:Allowable: 640.00 psi g . - ' ' 1
Load Comb: +D+L+H : ' '_ _ _ 5

Max fvi’FvRatio = 0.224: 1 ‘ HID“ 5 10
fv : Actual: 25.13 psi at 13.253 ft in Span #1 1 ' ' ii
Fv : Allowable: 112.00 psi 1
L030 C0010 I +D+L+H _ --- Max Deflections ‘___’ mu_-

Max Reactions (it) Q L Q 5 H E H Downward L+Lr+S 0.204 in Downward Total 0.236 _in
Left support 0,14 0,34 Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.14 0.64 Live Load Defl Ratio 623 I1-360 Total Defl Ratio 7'05 >360

Wood Beam Design : Walkway Beam - Q
051551511555 551 nos 2015.150 2015,0150 2015, .5505 1-10

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 - Tension 650.0 psi Fc - Prll 1,300.0 psi Fv 150.0 psi Ebend- xx 1,300.0 ksi Density 26.630 pcf
Fb - Com pr 650.0 psi Fc - Perp 405.0 psi Ft 525.0 psi Eminbend - xx 470.0 ksi

Aopiied Loads
Unif Load: D = 0.010, L = 0.060 kift, Trib= 0.666? it
Point: D = 0.140, L = 0.640 it @ 4.0 it

Design Summary ,.,.i,,f,i.,,,,,P"ii '
Max fblFb Ratlo = 0.956; 1 i -lI1uJ_.o05ss?1L10.0401

fb : Actual: 761.40 Del at 4.025 ft in Span #1 ' 1' _1---- "___" 1- - - - Y -
Fb : Allowable: 616.00 psi
Load Comb : +D+L+H - -=—---

”'1"-if it”i”i‘a‘i° = 55°13“-‘i 1 555511 - 5 51I C-UH I . 5| E1 . IH anFv ; 5115115515 : 120.00 E51 p 1'5“ "' “*1”
Load Comb I +D+L+H i i"}1ax'Deflectione —m_ ' ‘—--

Max Reactions (K) _ L Q 5. H E B Downward L+Lr+S 0.166 in Downward Total 0.220 in
Left suppert Upward L+Lr+S 0.000 in Upward Total 0.000 in
Right Support 0.52 Live Load Defl Ratio 7'32 I-=1-360 Total Defl Ratio 62? I-=-3601::-1:: F::1'-55coor-

F-3' "'-Joc-



Opening _ . TA (Wind load Design Axial Dead Load Snow M |5lTli0
1111 (112) ( 1 11715515111 1117111). 15) 15511111) (11-11) 13)

ls

QEQC Wind I F5 = 1.6*900 = 1440

A (112) w (PSF)
10 715.51

720 14.94
50 _ _l3.77

Height (ft) PSF in
Min. Stud Approx. Bending

Size F1, (psi) Capacity

rag

75 10 40.0 14.94 60 6 90 300 7 747 6.23 2x6 1185 82%

-5 10 25.0 14.94 37 2 30 A 100 _ 467 3.89 2315 741 51%
12 710 50.07 13.77 83 5.5 s2I5i 275 1033 07.51 j_2x6 819 57%
5__

10 25.0 14.04 37 2 30 100 7457 3:89 21-:6 741 51%

ids] Columns: *LOAD ‘v'lA ROOF Beam Crushing:
405 pgi F,:j= 525 psi

Loads via Enercalc]
Vertical A Min
Load (#)

.AfEH Min. Stud 1

linil Size
5570 14.0 (2)339
3010 7.4 2x6
2310 5.7 2x6

1502.5 4.0 115
2050 5.1 2x6
2550 6.6 2115
6300 13.17 (__2)2x6
5722.57 .14-1 (2)2116
 372§- 9.2 (2)2115
3592.5 8.9 (2)2115
4240 10.5 (2)2115
3500 8.6 (2)235

4- USE 5x5
_-=:- USE 6x6
4- USE 8x6

ID
Vertical Load B15 Area

 111 050 I “F

A 5670 16.50 343.6
B 3010 8.25 364.8
4-;

il-I 2310 8.25 280.0
U_ __ 1602.5 1115- 194.2
-Fl 2050, 8.25 252.17

G1 2660 0.25 31251
I 5300 15.50 321.2

7 it 5722.5 16.50 545.5
L1- 3725 15.50 225.0
IR 3502.5 30.25 118.8
It 4240 55.257 75.4
§ 3500 56.25 62.2



MC, Squared, ||'|r;_ Project Title: _
Engineer; Pro1ectlD:
Project Descr: LR

Printed? 2s MAY seas, 1:4BF'_l‘vl _
A in F in ii in '—'_mFile = m:'-.ENGll~lE'-1i.2~El*~lEFt-1.[ii2El112E"1-EC'5
wood C°|Um '1 ENERCALC, lNC. 1ess2o1?, Builcl:6.1i'.3.29, var;e.1r.a.2e
Lic. # : KW-06805122 Licensee : MC SQUARED, INC.
Description : P09-T @ BEAM '-

Code References A L g_ ,__ g_
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE T-10
Lead Combinations Used : lBC 2015
General Information
Analysis Method : Allowable Stress Design Wood Section Name Bx8
End Fixities Top Free, Bdttdm Fixed Wood Gradingilvlanui. Graded Lumber
Overall Column Height 11.0 ft Wood Member T1rPE-‘ 53W"
W (i.1'SEI(il(UFriC-Ti‘-5iEi1€iS'F rjalciiletieris) Exactwidth 750 in Allo

ood Species em |r E to th 50
Wood Grade No.1 HG ep 7' inn. . Area 56.250 In 2+ 9?5.D psi Fv 140.0 psi ‘X 263-6” W4

- 9?5.U psi 650.0 psi 263 67.2 .Fb Ft W mr-.4
Fc - Prll 850.0 psi Density 26.830 pcf '

Fb

Fe - Perp 405.0 psi
E : Modulus oi Elasticity . . . x-x Bending v-v Bending Axial

Basic 1,300.0 1,300.0 1,300.0 ltsi
Minimum 470-U 470-U Brace condition for deflection (buckling) along columns :

X-X (width) flxig ; Unbraced Length for X-X Axis buckling = 11.0 it, K = 2.1
Y-Y [depth] axis 3 Unbraced Length for X-X Axis buckling = 11.0 ft, K = 2.1

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

vv Stress Modification Factors
Cf or Cv for Bending .
Cf or Cv for Compression ’ .
Cf or Cv for Tension ’
Cm : Wet Use Factor ’ .
Ct : Temperature Factor ’=.
Cfu : Flat Use Factor " .

ITIII-Tlli

\

I-"__3£:J

Q1
IKt : Built-up columns .

Use Cr : Repetitive ?
C1

No
l"I'>FE:]~S u -

Column self vveight included : 115.285 lbs * Dead Load Factor
AXIAL LOADS. . .

Axial Load at 11.0 1't,Xecc = 1.20 in, D = 0.940, L = 3.30, S = 0.660 k
DESIGN SUMLMA _

Bending 8 Shear Check Results
PA$$ MEL A1iHl+BE*ndin9 Stress Rails = o.2e?e :1 Maximum SERVICE Lateral Load Reactions ..

PASS Maximum Shear Stress Ratio = 0.0 : 1 ems Cifi'3§l'5l_" East.-‘at

Load Combination +[]+|_+H Top along Y-Y 0,0 l< Bottom along Y-Y
Governing NDS Fommla Comp + Myy, NDS Eq. 3.9-4 Top along X-X 0.0 K Bfitifim Biting X-X
Lncaiifin Di ma’i'ab':'i"e base 0'0 it Maximum SERVICE Load Lateral Deflections . . .

Along Y-Y 0,0 in at 0,0 it above baseAt maximum location values are
Appiied Mai 4-355 ii for load combination * is~ llApplied Mx 0.0 it-it .Appfied My 414240 k_fi Along X-X 0,1285 in at 11,0 fl above base
Fc , Auuwame 259319 psi forload combination : +|ji+L+H

Other Factors used to calculate allowable stresses . . .

Load Combination +U,6UD+E+0.6UH
Location of maxabove base 1 1 .0 ft
Applied Design Shear
Allowable Shear

Load Combination Results

0.0 Psi
224.0 Psi

PEP coca 7-‘PI-T

Load Combination L Co
Maximum Axial + Bending Stress Ratios

Stress Ratio g_Status Locaton
Maximum Shear Ratios

Stress Ratio Status LocatioH

+

++++++++++0
LJLJLJLJLJL

+]+H
3++L+H
3l+Lr+H
1+S+H
‘t+U.?50Lr+0.?50L+H
l+U.?5UL+0.?5US+H
i+W+H

IHE+H
l+U.i'5ULr+U.?5UL+U.?5UW+H
l+0.?5UL+0.?50S+U.?50W+H
i+U.?50L+0.?50S+U.?5UE+H
.60D+W+0.6UH

C
J‘

'1
J

J

J

I

I|.6U
' GU
" GU
I 50

L90
.00
.25
.15
.25
.15
.60

.60
I-l3'l7_3'l-l3'l_J£_Jl7_:1'|-1:1"-1:1"-13'-l3'|7_3

I-Z3

SL336
SL306
SL250
SL269
ISL250
SI 26
SI 19
.9
,8

SL198
SL198
SL198
SL198
SL198

0.b?304
0.2979

0.0?0?5
0.1158
0.236?
CLZT1?
£16961
£16961
L2329
L2655
L2655
341??CDCDC?.___c-J:-Jr-I-1-_-_

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

,_,i

FiLi

"i
iv

lfll fl
ljl fl
ljl f[
lfll fl
lfll fl
'Sl it
lfll fl
ljl fl

E1!‘-:3 .=l1';l'-‘
lfll fl
'Sl it

PASS TC
PASS .
PASS
PASS .
PASS .
PASS .
PASS
PASS
PASS .
PASS .
PASS .
PASS .n

I‘-III‘-Illfilili ILIII-Tllilili
\ \

\- \-

-\ \.

\ \

“:1 r11

_\|__\\. —\_\\

I‘-I1!‘-III‘-I1!-"l"1I@l"l I;I1ILI1I;I1lTl"1lil-T1

\ ‘L

\ \

\ \

\ \

Si ft
Si ft
SI it
Si it
'1lI_J

I-13'-l3'lQ|-Z3"-l__'7 =-H;-H:l-h|:l-H2;

I-13'-13 Z2



MC Squared‘ ||'|,g,_ Pl'Oj6Ci -i-iiiEI
Engineer; P101991 iDI
Pl'0]BCi Descr:

Printed: as max zozo, 1:40P.‘-it

Wood Column
Lic. # :'KW-96995122
Description : POST @ BEAM '-

Load Combination Results

ii File = m:tEl~lGll\lE~1t2-ENER~1.0‘-201120-1.EC6
ENERCALC, INC. was-2o1r, Bui|d:fi.1i'.3.29, Mer:6.1?.3.29

Licensee : MC SQUARED, INC

Load Combination
,Maximum Axial + Begndingfitress Ratios Maximum Shear Ratios

C D C P Stress Ratio Status Location A Stress Ratio Status Location
+0.60D+E+0.60H

Maximum Reactions
19.9600 o.1ee 9 90.0411‘? PASS cos o.o PASS 11.0ft

Note: Only non-zero reactions are listed.

Load Combination
x-x Axis Reaction k Y-Y as Reaction Axial Reaction Mv - End Moments k-ft Mx - End Moments
@ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top

+D+H
+D+L+H
+D+Lr+H
+D+3+H
+D+0.i'50Lr+0.?50L+H
+D+0.i'50L+0.?50S+H
+D+0.60W+H
+D+0.i'0E+H
+D+0.T50Lr+0.?50L+0.450lnt+H
+D+0.?50L+0.?50S+0.450‘v'v’+H
+D+0.i'50L+0.?50S+0.5250E+H
+0.60D+0.60lrv+0.60H
+0.60D+0.?0E +0.60H
D Onlv
Lr Onlv
L Onlv
S Onlv
W Onlv
E Onlv
H Onlv

1.955
4.355
1.955
1.?15
3.539
4.025
1.955
1.955
3.539
4.925
4.925
9.633
0.633
1.055

3.399
9.660

9.994
0.424
9.994
0.169
0.342
9.391
9.994
0.994
0.342
0.391
9.391
9.956
9.956
9.994

9.330
9.966

Maximum Deflections for Load Combinations __ _
Load Combination H Max. )1-Xljeflection Distance L Max. Y-Yniiieiection Distance

+D+H
+D+L+H
+D+Lr+H
+D+S+H
+D+0.i'50Lr+0.i'50L+H
+D+0.T50L+0.T50S+H
+o+o.e0vv+n
+D+0JOE+H
+D+0.T50Lr+0.T50L+0.450W+H
+D+0.T50L+0.?50S+0.450W+H
+D+0.T50L+0.T50S+0.5250E+H
+0.00D+0.60W+0.60H
+0.Ei0D+0.?0E+0.60H
D On v
Lr Only
L Oniv
S Ony
W Only
E On y
H On'v

9.0265 in
9.1264 in
9.9265 in
9.9465 in
9.1935 in
9.1165 in
9.0265 in
9.0265 in
9.1935 in
0.1165 in
0.1165 in
9.91T1 in
9.91T1 in
9.9265 in
9.9999 in
9.1999 in
0.9200 in
0.9990 in
9.9999 in
9.0999 in

11.999 ft
11.999 ft
11.999 ft
11.990 ft
11.990 ft
11.990 fl
11.909 ft
11.909 ft
11.099 ft
11.999 ft
11.999 ft
11.990 ft
11.990 ft
11.909 ft

9.999 ft
11.099 ft
11.999 ft
0.909 ft
9.999 ft
9.999 it

0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
0.000 in
9.900 in
0.000 in
9.000 in
0.000 in
0.090 in

0.099 it
0.999 it
0.999 1t
0.909 ft
9.990 it
9.990 it
9.099 ft
0.999 ft
0.999 1t
9.909 ft
9.900 ft
9.990 ft
9.099 ft
0.999 ft
0.999 ft
9.999 it
9.999 ft
9.900 ft
9.990 ft
9.090 ft

it



MC Squared, Inc. Project Title:
Engineer: Preiflfit |DI
Project Descr:

T_ __;______ “_ __ M _ __ __ __Fj_inted: 26 MA‘{202£l, _1:4BF'M
wood C0|u I,“ n File = m:'tENGlNE~1t2-ENER-1.91291126-1.EC6

ENERCALC,lNC.1963-201?,Builcl:6.1?.3.20,'v'er:6.1?.3.29
Lic. # : KW-96995122 Licensee : MC SQUARED, INC
Description : POST @ BEAM L

$.t.e.t¢hs5 - _

l ll l it ._r
1.911

Hsabt=1

iri_
Loads are total entered value. Arrows do not reflect absolute direction.



6ItL

NmTADNUOF

_______ljll5“_§_H__m___
_ll

_H_mMTgmT_#§_M@T_|_Im_W__

|__|I__|___H
._|_|_

_

||m|_

______|__|_||___

___.‘II_

mLiEH;HE__“_____EHE_h___@_H______
_

____

_

-LJ_
__ ____M|_|_{_§

__IC1_____

__t|__|
___

_|__

_u%>flO§D:it@

___+

3_____an_
|___-____If

__i_K_nnnn_

IIIIIIIIIIIIIIIIIIII____II______I___________u__|IIIIII||||||||||||||||||||||||||||||||||||||||||||__1__|_llllllllllllllllllllllllllll ___tn_HJ1F“__
___U.__

_H_U___“_U_L|_n_H__‘J
__

____

"_

__

_ __________H___q_U
________

__________________E_____H__
___F-______Ff?_ii_____H_ugh_PA__"i__3T1‘,__!___E__fl____HTi__

________|___“__3__B______

H____

_________I____H_________________________
_

_
\+

__

__H__ ___:23Gt"J___I

Qllllllllllisp|||||||||||||||||||||__m
______H_u_________________

LTT_____1Tg______-__--_-I-2K-

-K

____________

|__H"_l__1___!___HED_m_H__

|_III__

J__§J_u;j__

__

I_|____

lllllll|_H_m€_£___
HIJ _|_|_{_§

Em

|_|_d____5
|_|m_W_LmW

_E

____-

I_

______I_______

_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL_I

|_|_|I II_|_|LII‘___d_Q

_-____-_-_--__-_-_--_H--_H_‘-__Q:_iii‘;

_____|_|_WIIIL____3

ii_w__T

|_J__3_5WwFmmi

____

__l____________

___

_I

___|l|l|||IllIIIIIIIIIlIIIIIIIIIIIIIll||_!|__ll|l|lI__Illllll__ |_

1

1lllllllllllllllllllllllWHJHg it“jig|_r_||||||||||||||||||||||IIIIIIIIII_Imam

___

_IIIIIIIIIIIIII_ ___

_.||_‘1l||_ |_

_

:_!_|||__IIIIIIII:I||_1_

JlllllllllllllllllllllllllllllllllII

__________1__1__

SUs



MC SQUARED, INC. Job: Altman Middte Lot _ 202050198 0 _
OLYMPIA, WASHINGTON eases Date: 5/21/2020 By: JAG

(seo)754~93as Sheet: _ _ Page A of It
FAX (sec) 352-2044 I 9 I

PSF = 3990 psf

POST FOOTING: A

LOAD = 5723 111

VIA: G,P*,Q*

MlN AREA (rd) = 1.91

FTG REQ'D: 1.4 ft sq Use =2» 18" square

POST FOOTING: B

LOAD = 5399 #

VIA: F,P"‘,O*

MIN AREA (rd) = 1.77

FTG REQ'D: 1.3 ft sq Use =2» 18" square

srarp FOOTING: c a o
15 MDT” => SUPPORT on PIN PILES

STRIP FOOTING: E

TW1 = 19 ft VIA ROOF

TW2 = 18.9 ft VIA FLOOR

|—ULnU l\JMl—\l—*

Q1 ‘D

—i-1—h—i-1H1

I = 15
I = 259p
.. = 279 p’
I = 720p

WAIL = 240 pf
SUM = 1388 plf

16" FTG CHECK, o = 1941 psf GOOD



MC SQUARED, INC. Job: Altman Middle Lot 2020-0196
OLYMPIA, WASHINGTON 99506 Baa is/21/2020 P By: JAG

(350) 754-9339 Sheet: A P9999 _ A-eta» “of
FAX (360) 352-2044

STRIP FOOTIWGI F

TWl = 10ft VIA ROOF
TW2 = 22.3 ft VIA FLOOR

DL1 = 150 plf
SL1 = 250 p f
DL 2= 334 p f
LL2 = 890 p f

WALL = 240 p .f
SUM = 1579 plf

16" FTG CH ECK, o = 1184 psf GOOD

STRIP FOOTING: G

TW1 = 0 ft VIA ROOF
TW2 = 12.0 ft VIA FLOOR

U‘! EI|-ULHU§|—|\.rM|—"~|—\

I = 0 plf
I = 0 plf
I = 180 plf
I = 480 plf

WAI = 240 plf
= 900 plf

16" FTG CHECK, o = 575 psf GOOD

POST Foorrlvo: H

LOAD = 3593 ti

VIA: BEAM l<

MIN AREA in’) = 1.20

FTG RECID: 1.1ft sq Use =r> 18" square



MC SQUARED, INC. Job: Altman Midd|eLLot LL___ 2929-0198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2929 Bv: JAG

(360) 754-9339 Sheet: Page L LLL of
FAX (sec) 352-2044 7 I

RETAINING WALLS:

WALL SECTION: 1

TW1 = 2 ft VIA ROOF
TW2 =

WALL HT ABOVE =

|-UORU

WA- =

DL=
o 75(1+s) =

SL=
LL=

WALL SECTION:

TW1 =
TW2 =

WALL HT ABOVE =

DI1=
5_ =
D_ =
|__ =

WA- =

DL=

o 75(1+s) =
SL=

8.0 ft
10.0 ft

30 plf
50 plf
129 plf
320 plf
129 plf

270 plf
278 plf
50 plf
320 plf

SE|SMIC= 6H

2

17.5 ft
2.0 ft
19.0 ft

263 plf

438 plf
30 plf
80 plf
120 plf

413 plf
388 plf
438 plf

VIA FLOOR

VIA ROOF
VIA FLOOR

H = 1133'
(1;2 BACKSLOPE)

CHECK CASES: -2» CONCSTRUCTION
-> FULL LOADING
-> SEISMIC LOADING

HA: 1133'

HE =

CHECK CASES: -2» CONCSTRUCTION
-2» FULL LOADING

LL = 30 p|f -> SEISMIC LOADING
INCLUDE 59 PSF LL SURCHARGE
SEISIVIIC= 6H

'11



WALL SECTION:

FAX (350) 352-2044

3

MC SQUARED, INC. Job: Altman Middle Lot 2929-9198
OLYMPIA, WASHINGTON 98506 Date: 5/21/2020 JAG

(350) 754-9339 Sheet: 9 A P939

TW1 = 2.9 It VIA ROOF
TW2 = 12.0 It VIA FLOOR

WALL HT ABOVE =

D_1 =
SI1 =

DI 2=
LI2 =

WAIL =

DL=
0 75(L+S) =

SL=
LL=

WALL SECTION:

TW1 =
TW2 =

WALL HT ABOVE =

DI1 =

SI1 =

D_ 2=

LI2 =

WAIL =

DL=
0 75(1+s) =

SL=

10.9 ft

30 plf
50 plf
180 plf
480 plf
129 plf

330 plf
398 plf
50 plf

480 plf

4

17.9 ft
9.0 ft
19.0 ft

255 plf
425 plf

120 plf

375 plf

425 plf

INCLUDE 59 PSF LL SURCHARGE
SEISMIC= 6H

VIA ROOF
VIA FLOOR

H = 11.33‘

CHECK CASES: -> CONCSTRUCTION
-:> FULL LOADING
-> SE SMIC LOADING

= 11.33‘
= 9.33’

HC=4'

CHECK CASES: -.'> CONCSTRUCTION
-> FULL LOADING

LL= -> SEISMIC LOADING
INCLUDE 50 PSF LL SURCHARGE
SElSMlC= 6H



Project NameINumber ; 2020-0190 6"
Use menu item Settings at Printing Si Title Block Title Wall ;1 - COHSL P9991 1
to set these five lines of information DSQHFLI -LJAG D9191 14 MAY 3929
for your program. D95i99Pi|9"----

This Wall in File: M:tPROJ ECTSlAltman, Benjarnint2929-9198 Altman Middle Lot‘iDocumentsIcalcst2929-919
RetainPro (c) 1esr-2019, Build 11.19.0117License = KW-0605811? Cantilevered Retaining Wall Code: rec 2915,ACl 318-14,ACl 539-13
License To : MC SQUARED, INC.

ri eria Soil Data
- All ‘I — -9””Retained Height -- 1-1L33ft OW SOI BEEIIIIIQ — 3,999.9 PS1 s-ii‘

U 00 ft Equivalent Fluid Pressure Method ,e:a=-:-:
Active Heel Pressure = 35.9 psffitWall height above soil =

Slope Behind Wall =
Height of Soil over Toe =
Water height over heel =

2.99
6.99 in

GL0 ft Passive Pressure =
Soil Density, Heel =
Soil Density, Toe =
Footing]|Soil Friction =
Soil height to ignore

for passive pressure = 12.09 in

400.9 psfrtt
129.99 pcf

9.99 pcf
9.599

Surcharge Loads I I I Lateral Load Applied to Stem I
Surcharge Over Heel = 0,0 psf |_atEra| Lflad =
Used To Resist Sliding 8 Overturning L_LH,Eig|-It tn -|-up -

Surcharge Over Toe = 0.0 ___H,E,ig|-,1 {D Bnttgm =
Used for Sliding 8 Overturning- ----- --- --- --- - - - Load Type =

Axial Load Applied to Stem i
Axial Dead Load
Axial Live Load
Axial Load Eccentricity =

9.9 lbs Wind on Exposed Stem
0.9 lbs (Service Level)
9.9 in

Design Summary I I
L L Stem OK

Design Height Above Ftg [1 = 0,00
Wall Material Above "Ht"Wall Stability Ratios

Overturning
Sliding
Total Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

-I-|-

1-

.-=-r~=-SS oo II

12,216 lbs
9.99 in

1,437 psf
Allowable = 3.999 psf

Soil Pressure Less Than Allowable
ACI Factored @ Toe
ACI Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel

Allowable
Siiding Calcs

Lateral Sliding Force
less 109% Passive Force
less 109% Friction Force
Added Force Req'd

....for 1.5 Stability

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

1-ii

i|—

u_

-0

2,012 psf
2,012 psf

11.5 psi
1.1 psi

75.0 psi

4,157.5 lbs
259.9 lbs

6,198.1 lbs
0,0 lbs
0.0 lbs

9.9 #111
9.90 it
9.99 it

Wind (W)
(Service Level)

0.0 psf

Masonry Data

Load Factors
Building Code IBC 2915,ACl
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

1.299
1.699
1.699
1.999
1.999

Concrete Data "'" ‘
I‘c

Design Method
Thickness
Rebar Size
Rebar Spacing
Rebar Placed at

St9e9rn9C7onstruction I!3_91t9!11, I

; .| L
Adjacent Footing Lead I I
Adjacent Footing Load
Footing Width
Eccentricity =
Wall to Ftg CL Dist =
Footing Type Line Load
Base AboverBelow Soil : 0 D ft

at Back of Wall '
Poisson's Ratio = 0.300

= 9.0 lbs
= 9.00 ft

0.00 in
9.99 ft

= Concrete
= LRFD
= 10.00
= It 6
= 12.00
= Edge

Service Level
Strength Level

Moment....ActuaI
Service Level
Strength Level

Moment.....Allowable
$hear.....Actual

Service Level
Strength Level

Shear.....Allowable
Anet (Masonry)
Rebar Depth ‘d'

Design Data ----—-—-------
943? Psi OK rerFe + rarFa =

OK Total Force @ Section
9.952

lbs =
lbs = 3,594.3

it-II =
ft-# = 13,574.6

= 14,2-49.6

psi =
psi = 39.3
psi = 82.2
in2 =

in = 7.63

Fm
Fs
Solid Grouting
Modular Ratio 'n‘
Wall Weight
Short Term Factor
Equiv. Solid Thick.
Masonry Block Type
Masonry Design Method

psi -
psi =

psf = 125.0

= Medium Weight
= ASD

Fv
psi = 3,000.0
psi = 69,0090



Project NameINumber : 2020-0198
Use menu item Settings > Printing 8r Title Block Title Wall ;1 - Const. Page : 2
to set these five lines of information DSQHTLI LIAG D5191 14 MAY 2929
fgr ygur pfggfam_ DESCI'l[JlIClTI....

This Wall in File: M:tPROJECTS‘iAltman, Benjamint2920-0198 Altman Middle LottDocuments‘icalcs‘t2020-019
R ' F‘ l ]1987-2919, B 'lcl11.19.07.17 . . .etain ro c ui
License : KW-06058117 C3l'llIll9V9l'9d Retaining wall Code: IBC 2915,ACl 318-14,ACl 539-13
License To : MC SQUARED, INC.

l Concrete Stem Rebar Area Details‘
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.4129 in2l'ft
(473) * As: 0.5505 in2Ift Min Stem T88 Reinf Area 2.719 in2
200bdIfy : 200(12)(7.625)r'60000 : 0.305 in2r'ft Min Stem T88 Reinf Area per ft of stem Height : 0.240 in271't
0.0018bh : 0.0018(12)(10) : 0.216 in2Ift Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.4129 in2Ift #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.44 in2z‘ft #5@ 15.50 in #5@ 31.00 in

1 2395 in2i'ft #6@ 22.00 in #6@ 44.00 inMaximum Area : .
Footing Data I 7 I Footing Design Results
Toe Width = 1.50 ft g E
Heel Width = 7.00 Factored Pressure = 2,012 2,012 psf
Total Footing Width = B-50 Mu‘ ; Upward = 2,204 30,250 ft-#
Footing Thickness = 12Lgg in Mu‘ : Downward = 264 49,972 ft-#

L L Mu: Design = 1,980 1,814 ft-#
E?’ Eiédm : g-gg is Actual 1-Way Shear = 11.45 1.10 psi
K Y _ B _ - ' Allow 1-Way Shear = 40.00 40.00 psi

BY D'5ia"°8 98'" TUB ' 0-0° ii Toe Reinforcing = # 5 @ 12.00 in
fro = g_5gg psi FY = 5913.09 psi Heel Reinforcing = # 5 @ 12.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec‘d
Min. As % = 9.9018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ T90 2-90 @ Btm-= 3-99 in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes 3 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 is phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T88 reinf Area 2.20 in2
Min footing T8iS reinf Area per foot 0.26 in2 III
if one layer of horizontal bars: If two layers of horizontal bars:

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



Project NameINumber : 2920-0198
Use menu item Settings 1' Printing 8r Title Block Title Wall ;1 - Const. Page : 3
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2929
for your program. De$9"iPii9n----

This Wall in File: l‘vl:tPRO.JECTS‘1Altman, Benjamint2020-0198 Altman Middle LottDocuments‘icalcst2929-919
RetainPro (o) 1987-2919, Build 11.19.9117
License: xw-0005011? cantilevered Retaining Well Code: IBC 2015,ACl 318-14,ACl 530-13
License To : MC SOUARED, INC. _ L_LL

l Summer: of Overturning 8- Resisting Forces 8 Moments I
.....DVERTURNING..... .....RESlSTlNG.....

Force Distance Moment Force Distance Moment
lbs ft ft-#"fl'_.i ‘IFS; it 85.- I

HL Act Pres (ab water tbl) 919.3 2.42 21,3003 59" Oxer Hi- (99 W919‘ tbl)
H|_ Act pres {be water tbl) Soil Over HL (bel. water tbl)
Hydrostatic Force Waite Table
Buoyant Force =
Surcharge over Heel =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil = 59“ 0797 T99

= Surcharge Over Toe
Stem Weight(s)

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

* Axial Live Load on Stem =

—--Hi -----W Earth @ Stern Transitions =Total = 4,1515 o.T.ivi. = 21,3003 paaiihgweighi
Key Weight

ResistingIOverturning Ratio = 2.85 '%,_!g,|-[_ component
Vertical Loads used for Soil Pressure = 12,216.3 lbs

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

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

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

Soil Spring Reaction Modulus 250.9 pci
Horizontal Defl @ Top of Wall (approximate only) 9.099 in
The above calculation is __rjot_valicI if the heel soil l_:1e_ar_irig_pressure exceeds t_ha_t_of_lIl'_‘@1ee,
because the wall would therfi tend to rotate into the_retain_ed_soil.

1-.-

-I-|-

1,250.9

1,149.8

1,416.3

1,275.9

3.42
3.42

6.44

0.75

1.92

4.25

Total= 12,216.3 lbs R.M.=
* Axial live load NOT included in total displayed, or used for overturning

resistance, but is included for soil pressure calculation.

45,414.4
45,414.4

7,352.9

2,714.5

5,418.8

69,899.?



Use menu item Settings =- Printing Ht Title Block Title Wall ;1 - Leaded Page 1 1
to set these five lines of information DSQFIFI JAG Dflifii 14 MAY 2929

Project Namei'Number : 2020-0190

for your program. |3B5Cl'iDli0FI----

This Wall in File: M;lPROJECTS\.Altman, Benjamint2020-0198 Altman Middle Lot‘\Documentsloalcs‘\2020-019
RetainProici1$.iEi?-2019, Build 11.19.0121? . . .License: r<w-0005811? Cantrlevered Retaining Wall Code: rec 2010001 318-14,ACl 530-
License To : MC SQUARED, INC.

Soilflata | l
Retained Height = 1133 ft Allow Soil Bearing = 3,000.0 psf

O O0 ft Equivalent Fluid Pressure Method
' Active Heel Pressure = 35.0 psfiftWall height above soil =

Slope Behind Wall =
Height of Soil overToe =
Water height over heel =

2.00
6.00 in

0.0 ft

for passive pressure = 12.00 in _ _- - .1

Passive Pressure =
Soil Density, Heel =
Soil Density, Toe
Footingl|Soil Friction
Soil height to ignore

400.0 psffft
120.00 pcf

0.00 pcf
0.500

i1iSurcharge0L0ads A A I Lateral Load Applied to Stemi 
Surcharge Over Heel = 0,0 psf
Used To Resist Sliding 8: Overturning

Surcharge Over Toe = 0.0
Used for Sliding & Overturning

Axial Load Applied to Stem
Axial Dead Load = 2?0.0 lbs
Axial Live Load = 320.0 lbs
Axial Load Eccentricity = 0.0 in

Lateral Load =
...Height to Top
...Height to Bottom
Load Type

(Service Level]
= '3-'3 P51 at Back of Wall _Wind on Exposed Stem

(Service Level)

0
0.00

i::-
:r-=r=r:
3

Ir"-u
* . I-"

_. :;'g.\

{F

Adjacent Footing Load
Footing Width

[mg [1 Eccentricity

’ Footing Type
Base Above!Below Soil _ U 0 ft

Adjacent Footing Load I
0.0 lbs

0.00 ft
0.00 in
0.00 it

Line Load

Poisson's Ratio = 0.300

Degigln Summary 0 ii H I | slterfi 1COI1Sl|'uCl-i_€ti1 B°tt°""!._t_<
Si O

Design Height Above Ftc fr: Bn€}_00
Wall Stability Ratios
Overturning =
Sliding = -*!“~1"L1-no —~.rr:r OO II

Total Bearing Load =
...resultant ecc. =

12,3?6 lbs
0.00 in

Soil Pressure @ Toe =
Soil Pressure @ Heel = 1,456 psf OK

Allowable = 3,999 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe = 2,038 psf
ACI Factored @ Heel = 2,038 psf
Footing Shear @ Toe 18.0 psi OK
Footing Shear @ Heel = 0.? psi OK

Allowable = ?5.0 psi
Sliding Calcs

Lateral Sliding Force =
less 100% Passive Force = - 250.0 lbs
less 100% Friction Force = - 6,187.9 lbs
Added Force Req'd = 0.0 "J5 OK

....for1.5 Stability = 0.0 lbs OK

1,450 psf or<

4,090.3 lbs

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

Wall Material Above "Ht:
Design Method
Thickness
Rebar Size
Rebar Spacing
Rebar Placed at

¢_
41

4-
1

,_
||—

1-1-

.|—

Concrete
LRFD
10.00
# 6
12.00
Edge

Design Data
fbr‘FB + fa!Fa
Total Force @ Section

Service Level
Strength Level

Moment....Actual
Service Level
Strength Level

Moment.....Allowab|e
Shear.....Actua|

Service Level
Strength Level

Shear.....Allowable
Anet (Masonry)
Rebar Depth ‘d'

lbs =

0.952

lbs = 3,594.3

ft-# =
ft-#= 13,5?-4.6

= 14,2-40.8

psi
psi =
psi =
in2 =

rn

39.3
82.2

?.63
Masonry Data '

Fm
Fs
Solid Grouting
Modular Ratio 'n'
Wall Weight

Load Factors
Building Code IBC 2015,ACl
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

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

psi =
psi =

psf = 125.0

Medium Weight
ASD

Concrete Data
i"c
Fv

psi = 3,000.0
psi = 60,000.0



Project Namei'Number : 2020-0198 ' 5 S‘
Use menu item Settings I-'- Printing 8 Title Biock Title Wall ;1 - Loaded Page : 2
to set these five lines of information D0908 -_JAG DE-ltfil 14 MAY 2929
fur you; pl-D9,-am_ Description....

This Wall in File; lvl:tF’RO.JECTS'\AltrT|an, Benjamint2020-0198 Altman Middle LotlrDocumentslcalcst2020-019
R ' F‘ 1937-2619, B '|tt1‘1.'19.UT.'|T - . .Li?§i'lo'?it=T~i-oooooiir “' Cantllavarad Retaining Wall Code: rec 2015,AC| 318-14,ACl 530-13
License To : MC SOUARED, INC. _

Concrete Stem Rebar Area Detailsi 
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.4129 in2.lft
(413) * As: 0.5505 in2i'ft Min Stem T88 Reinf Area 2.?19 in2
200bdr'fy : 200(12)(?.625}il60000 : 0.305 in2r'ft Min Stem T88 Reinf Area per ft of stem Height : 0.240 in2tf1
0.0018bh : 0.0018(12)(10) : 0.216 in2tft Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.4129 in2tft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.44 in2i’ft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.2395 in2r'l‘t #6@ 22.00 in #6@ 44.00 in
Footing Data | Footing Design Results
Toe Width = 1.?5 it @ 1;l_e_§1
Heel Width = 6.?5 Factored Pressure = 2,038 2,038 psf
Total Footing Width : 8.50 Mu‘ : Upward = 3,121 35,678 1'1-#
Footing Thickness = 1299 in Mu‘ : Downward = 386 36,6?9 it-#

_ _ Mu: Design = 2,?35 1,000 ft-#
KEY wvdth = Ono in Actual 1-Way Shear = 18.00 0.68 psi
KEY 980*“ ‘ 0-0° '" Allow 1-Way Shear = ?5.00 40.00 psiKey Distance from Toe = 0.00 ft -|-DE Reinfurcing = # 5 @ 1200 in
f-C = Z599 psi FY = 99,999 psi Heel Reinforcing = # 5 @ 12.00 in
Footing Concrete Density = 150.00 pct KEY Rfiifltfiffiing = N000 513000
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
0avar@Ta0 2-00 @ Btrfl-= 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 8 Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #i'@ 2?]? in, #8@ 36.56 in, #9@ 46
Heei: Not req'd: Mu s‘ phi*5*lambda*sqrt(f'c}*Sm
Key: No key defined

Min footing T&S reinf Area 2.20 in2
Min footing T&S reinf Area per foot 0.26 in2 rft
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.35 in #5@ 28.?0 in
#6@ 20.3? in #6@ 40.?4 in



This Wall in File CTStAltman,

01'§L1:'°it-5ii%§t§1°11? B“"°m'19'°m Cantilevered Retaining Wall Code: rec 2015,AC| 318-14,ACl 530-13
License To MC SQUARED, INC.

I Summaz of Overturning 3 Resisting Forces & Moments 2 if A A llll9 I
.....OVERTURNlNG..... .....RESlS_TlNG.....

Force Distance Moment Force Distance Moment
lbs ft it-# lbs ft ft #

Benjarninl2020 0 98 Altman

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

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

O E ' ' - 1 ' e LotlrDocumentslcalcsl2020-

Project Namei'N umber : 2020-0198 é
Use menu item Settings > Printing 8 Title Block Title W0" :1 - |-00909 PBEIEI 3
to set these five lines of information D0900 -JAG D5903 14 MAY 2929
for your program Description....

HL Act Pres (ab water tbl) 010.0 2.42 20,0440 S0" 0‘-'0r Hl- 90- W010‘ tbl)
HL Act Pres (be water OUEF W3tB|" tbl)

Hydrostatic Force Wane Table
Buoyant Force
Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Above Soil

Sloped Soil Over Heel
Surcharge Over Heel
Adjacent Footing Load
Axial Dead Load on Stem =

* Axial Live Load on Stem
Soil Over Toe
Surcharge Over Toe
Stem Weight(s)

_--A A Earth @ Stem Transitions
Tfltfli = 0.T.M. = Footing Weighi

Key Weight
Resistingi'Overturning Ratio = 2.90 ye,-i_ Cgmpgngnt _H
Vertical Loads used for Soil Pressure = 12,3?5.8 lbs Total = 12,3;-5_5 "35 R_M_=

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

i 9 I |
Horizontal Deflection at Tog of Wall due to settlement of sgi_l
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 poi
Horizontal Defl @ Top of Wall (approximate only) 0.000 in
The above calculation is got valid__if the heel soil bearing_pressure exce_eds that of the toe,
because the wall would thg_r_'i__te_i_1d__te rotate into the retained soil.

1,250.0

1,050.2

590.0
320.0

1,416.3

1,2?5.0

3.42
3.42

6.53

2.1?
2.1?
0.88

2.1 ?

4.25

4-4,510.0
44,5?8.8

6,855.5

585.0
693.3

3,068.5

5,418.8

60,506.6



Project Namer‘Number: 2020-0198 6
Use menu item Settings =- Printing s. Title Block Title Wall ,1 - Seismic Pass I 1
to set these five lines of information D0901} -_-I69 Date: 14 MAY 2020

This Wall in File: M:liPRO.JECTS‘iAltman, Benjamint2020-0198 Altman Middle Lot\Documentstcatcsl2020-019

0it§i1:r?it~3-033391011?’ BUM 11'19'0m Cantil-avers-d Retaining Wall Code: rec 2015.401 318-14,ACl 530-13
License To : MC SQUARED, INC.

- - = 1133 ft Allow Soil Bearing = 3,000.0 psf {ii 1
Rammed Hagm U O0 fl Equivalent Fluid Pressure Method ,

Active Heel Pressure = 35.0 psflft I ;Wall height above soil =
Slope Behind Wall =
Height of Soil over Toe =
Water height over heel =

i Criteria i Soil Data i if  xif

2.00
6.00 in
{lo ft Passive Pressure =

Soil Density, Heel =
Soil Density, Toe =
Footing||SoiI Friction =
Soil height to ignore

for passive pressure = 12.00 in

iSurcharge2Loads 9 I i Lateral Load Applied to Stem? I

400.0 psfift
120.00 pcf

0.00 pcf , r
0.500 ‘

I 1 1: s -- ' -

‘i

Surcharge Over Heel = 0.0 psf |_atE,|.a| Load =
Used To Resist Sliding 8 Overturning He] ht to TO =9 llSurcharge Over Toe = _ 0.0 ___|-ieighi ii; Bgflgm —
Used for Sliding 8 Overturning.- - Load Type

Axial Load Applied to Stem i
Axial Dead Load =
Axial Live Load =
Axial Load Eccentricity =

270.0 lbs Wind on Exposed Stem
320.0 lbs (Service Level)

0.0 in

Earth Pressure Seismic Load A I
Method I Uniform Uniform Seismic Force =
Multiplier USBCI = 5.000 Tijtgil Sigigmig Farce -'=
(Multiplier used on soil density)

Design Summary I i Stem Construction I Btggfxlmfl

Walt Stability Ratios
Overturning
Sliding

Total Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

.|—

= Wind (Wji
(Service Level)

Adjacent Footing Load 2 I
{lo gm Adjacent Footing Load = 9-9 ii}-'3

9_99 ft Footing Width = 0.00 ft
999 11 Eccentricity = 0.00 in

Wall to Ftg CL Dist = 0.00 ft
Footing Type Line Load
Base Abover'Below Soil : O U ft

at Back of Wall '
Poisson's Ratio = 0.300

0.0 psf

T3980
91 2.1 ?3

2.44 OK
1.36 Ratio ‘-11.5!

12,3?6 lbs
0.00 in

1,456 psf OK
1,456 psf OK

Allowable = 3-999 D51
Soil Pressure Less Than Allowable

ACI Factored @ Toe
ACI Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel

Allowable
Sliding Calcs
Lateral Sliding Force
less 100% Passive Force
less 100% Friction Force
Added Force Req‘d

....for 1.5 Stability

2,038 psf
2,038 psf

18.0 psi OK
0.7 psi OK

?5.0 psi

4,728.9 lbs
250.0 lbs

6,‘l8?.9 lbs
0.0 lbs OK

655.4 lbs NG

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

Load Factors“ '0'" T
Building Code IBC 2015,ACl
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.000

Design Height Above Ftg ii = 0.00
Wall Material Above "Ht"
Design Method
Thickness
Rebar Size
Rebar S acin0 9
Rebar Placed at

Design Data -- F

= Concrete
= LRFD
= 10.00
= iii! ‘F
= 12.00
= Edge

fbtFB + faiFa
Total Force @ Section

Service Level
Strength Level

Moment....Actual
Service Level
Strength Level

Moment.....Allowable
Shear.....Actua|

Service Level
Strength Level

Shear.....Allowable
Anet (Masonry)
Rebar Depth ‘d'

Masonry Data --
fm
Fs
Solid Grouting
Modular Ratio ‘n'
Wall Weight
Short Term Factor
Equiv. Solid Thick.
Masonry Block Type
Masonry Design Method

= 0.9?2

lbs =
lbs = 4,432.5

ft-#=
ft-#= 18,322.51

= 18,8258

psi =
psi = 48.8
psi = 82.2
in2 =

in = 'i'.56

psi =
psi =

psf = 125.0

= Medium Weight
= ASD

Concrete Data
f'c
Ft’

psi = 3,000.0
psi = 60,000.0



Use menu item Settings Ia Printing 8i Title Block Title Wall ;1 - Seismic Page : 2
to set these five lines of information Uegnfi JAG D0101 14 MAY 2929

Project Namei‘Number: 2020-0198

fur yguf prqgr3m_ D'EtSCl'l|OtlOll....

This Wall in File: M:liPRO.JECTSlAltman, Benjaminl2020-0198 Altman Middle Lot‘iDocumentstcalcst2020-019
Ret ' P 198?-2019 Build 11.‘19.0T.1'i" . . .rio§i'to'?1t»Tl.ooooo11r' Cantllavarad Retaining Wall Code: rec 2015,AC| 318-14,ACI 530 13

Bottom Stem
As (based on applied moment) :
(4r'3) * As :
200bdffy : 200(12)(r.ss2s)is0000 ;
0.0018bh 1 0.0018(12)(10):

Required Area :
Provided Area :
Maximum Area :

0.5621 in2l'ft
0.T495 in2i'ft
0.3025 in2i'l1
0.216 in2r'ft
.|—._;?11;;;1;;

0.5621 in2r‘ft
0.6 in2fft
1.2294 in2r'ft

License To : MC SQUARED, INC. ___ _ _

Concrete Stem Rebar Area Details
Vertical Reinforcing Horizontal Reinforcing

Min Stem T8S ReinfArea 2.?19 in2
Min Stem T8S Reinf Area per ft of stem Height : 0.240 in2i’ft
Horizontal Reinforcing Options :
One layer of : Two layers of :
#4@ 10.00 in #4@ 20.00 in
#5@ 15.50 in #5@ 31.00 in
#6@ 22.00 in #6@ 44.00 in

Footing Data 2222 T I TF5ToTting Design Results ‘I
Toe Width
Heel Width
Total Footing Width
Footing Thickness
Key Width
Key Depth
Key Distance from Toe
t‘c = 2,500 psi Fy = 60,000 psi Haal Rainfaia-ins

1.?5 ft @ Heel
6 T5 F ctored Pressure = 2,038 2,038 psf- H
9-59 Mu‘ : Upward = 3,121 35,6?8 ft-#

1399 in Mu‘ : Downward = 386 36,6T9 ft-#
Mu: Design

in Actual 1-Way Shear =
' m Allow 1-Way Shear =

0'00 ft Toe Reinforcing 1-1-
i|—

—i-

2,T35
18.00
T5.00

1,000 ft-#
0.68 psi

40.00 psi
#5 @ 12.00 in
#5 @12.00 in

Footing Concrete Density = 150.00 pcf Key Reinforif-ing = None Speed
Min. As ".6 = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
C0"-‘Bl’ @ T00 2.00 @ Blmr: 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 8 Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #?@ 211?? in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu <1 phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T8S reinf Area 2.20 in2
Min footing T83 reinf Area per foot 0.26 in2 rft
lf one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.35 in #5@ 28.T0 in
#6@ 20.3?’ in #6@ 40.T4 in



I in File M ‘iPRO.JECTStAltman,
RetainPro (c) 198? 2019 Build 11.1 9.0T.'lT . o -000000 KW 0005011? C0"l'l0‘-'0"0d R0la'"l"9 Wall Code: rec 2015,AC| 318-14,ACl 500-10
License To MC SQUARED, INC.

I Summaz of Overturning 8 Resisting Forces 8 Momentgll
.....OVERTURNlNG..... .....RESlS_TlNG.....

Force Distance Moment Force Distance Moment
lbs ft it-#lbs H ft ft-#

jamint2020 0198 Altman Middl

1-l
._-

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

LottDocuments‘icalcst2020 019

Project Namei'Number : 2020-0198
Use menu item Settings > Printing 8 Title Block Title W-011:1 ' 50150110 P090 I 3
to set these five lines of information Dsgnri JAG 133101 14 MAY 2929
fer your p,-ed,-em Description....

Sloped Soil Over Hee!
Surcharge Over Heel
Adjacent Footing Load
Axial Dead Load on Stem =

* Axial Live Load on Stem
Soil Over Toe

6385 en? 3,9355 Surcharge Over Toe
Stem Weight(s)

A----— 4- Earth @ Stem Transitions
4,?28.9 O.T.M. = 24,?81.3 Feetind weight

Key Weight
Resistingr'Overturning Ratio = 2.44 t_red_ Cgmpgj-jg;-it

‘vertical Loads used for Soil Pressure = 12,3?'5.8 lbs

I TI t T T |
l"lOI'lZ0|]t8l 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 15;-.i_li_i_:l_if__tti6 heel soil bearing_pressgre exceeds that of the toe.
because the wail would then tend to rotate into the retained soIl_-

HL Act Pres (ab water tbl) 010.0 2.42 20,0440 00" Orar 1-IL tall watar tbl)
|_||_ Aet pree (be weter ten Soil Over HL (bel. water tbl)
Hydrostatic Force W999 Table
Buoyant Force
Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Above Soil
Seismic Earth Load

-|-|-

-1-r

1,250.0

1,050.2

590.0
320.0

1,416.3

1,275.0

Total = 12,3?5.8 lbs R.M.=
* Axial live load NOT included in total displayed, or used for overturning

If eeienne |e |ne|eded tne O-|-M end endind redee resistance, but is included for soil pressure calculation.
be 1 1 per section 180? 2.3 of IBC 2009 or IBC 201

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

3.42
3.42

6.53

2.1T
2.1T
0.88

2.1T

4.25

44,5T8.8
44,5T8.8

6,855.5

585.0
693.3

3,068.5

5,418.8

60,506.6



Project Namer'Number : 2020-0198
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This Wall in File: M:tPRO.JECTSlAltman, Benjamint2

Description....

020-0198 Altman Middle LottDocuments‘icalcslr2020-019
RetainPro {c} 1987-2019, Build 11.19.0117
License : KW-06058117 Centllevered Retaining Well Code: lBC 2015,AC| 318-14,AC| 530-13
License To : MC SQUARED, INC.

ii.-.=-as-=--1-r"" ‘Criteria i  oi|Data  I
1133 H Allow Soil Bearing = 3,000.0 psf

Equivalent Fluid Pressure Method
0 00 Active Heel Pressure = 35.0 psffft

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

0.00 ft

= 6.00 in
0.0 n Passive Pressure

Soil Density, Heel
Soil Density, Toe
Footing||SoiI Friction

400.0
120.00

0.500
Soil height to ignore

for passive pressure = 12.00 in

psffft
pct

0.00 pcf

Surcharge Loads I Lateral Load Applied to Stem
0.0 fffltSurcharge Over Heel = 50.0 psf_ _ _ _ Lateral Load

Used To Resist Sliding 8 Overturning ___|_|eidnt te -|-ep
Surcharge Over Toe = 0.0 _
Used for Sliding 8 Overturning

Axior Load Applied to stein A i
Axial Dead Load
Axial Live Load
Axial Load Eccentricity

0.0 lbs
0.0 in

Load Type

0.0 lbs Wind on Exposed Stem

0.00 It
0.00 It

Wind (wjr
..Height to Bottom

¢,_.

(Senrice Level)

(Service Level)

Design Summary I T

Wall Stability Ratios
Overturning
Sliding .—'~i~=-88 1'0

Total Bearing Load
...resultant ecc.

T,912 lbs
0.00 in

Soil Pressure @ Toe
Soil Pressure @ Heel

Allowable = 3.999 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe 1,?04 psf
ACI Factored @ Heel 1,?04 psf
Footing Shear @ Toe 12.4 psi
Footing Shear @ Heel 6.1 psi

Allowable ?5.0 psi
Sliding Calcs

Lateral Sliding Force
less 100‘/o Passive Force
less 100°/o Friction Force
Added Force Req‘d

....for 1.5 Stability

1,21? psf OK
1,21? psf OK

OK
OK

.|— 2,840.3 lbs
250.0 lbs

- 3,956.1 lbs
0.0 lbs

54.4 lbs
OK
NG

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

l<_ Design Method
all“ '1 1'5! Thickness

: 0.0 psf

Stem coneifijeiion __Bgaam

Adjacent Footing r_oo¢r I
0.0 lbs

0.00 it
0.00 in

Adjacent Footing Load
Footing Width
Eccentricity
Wall to Ftg CL Dist 0.00 ft
Footing Type Line Load
Base Above!BeIow Soil : 0 0 ft

at Back of Wall '
Poisson's Ratio = 0.300

Design Height Above Ftg it:
Wall Material Above "Ht"

Rebar Size
Rebar Spacing
Rebar Placed at

Stem OK
0.00

Concrete
LRFD
10.00
# 7
12.00
Edge

Design Data --
flDl'FB + fafFa =
Total Force @ Section

Service Level
Strength Level

Moment....Actua|
Service Level
Strength Level

Moment.....Allowable
Shear.....Actual

Service Level
Strength Level

Shear.....AllowabIe
Anet (Masonry)
Rebar Depth ‘d'

lbs =
lbs =

it-ff =
it-ff =

psi =
psi
psi
in2 =

in

0.800

3,858.7

15,0T2.2
18,825.8

42.5
82.2

T.56
Masonry Data i*----""""“-

Fm psi =
Fs psi =
Solid Grouting
Modular Ratio 'n'
Wall Weight psf =

Load Factors ' "Tm"
Building Code IBC 2015,ACl
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

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

125.0

Medium Weight
ASD

Concrete Data "'"
t‘c psi
Fy psi =

3,000.0
60,000.0

é
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This Wall in File: M:\PROJECTSlAltman, Benjamint2020-0198 Altman Middle LotlDocuments‘icalcst2020-019
 

RetainPro (c) 1987-2019, Build 11.‘l9.07.‘l7
License : KW-06058117 cantilevered Retaining wall Code: IBC 20l5,ACI 318-14 ACI 530-13
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details9 
Bmmmsmm
As (based on applied moment) :
(473) * As :
200bdi'fy : 200(12)(7.5625).l60000
0.0018bh : 0.0018(12)(10):

BK E1

‘vertical Reinforcing
0.4624 in21'ft
0.6165 in2i'ft
0.3025 in2r'ft
0.216 ln2fft

0.4624 in2.'lt
0 6 in2i'ft
1 2294 in2ilt

Horizontal Reinforcing

Min Stem T88 Reinf Area 2.719 in2
Min Stem T8S Reinf Area per ft of stem Height : 0.240 in2fft
Horizontal Reinforcing Options :
One layer of : Two layers of :
#4@ 10.00 in #4@ 20.00 in
#5@ 15.50 in #5@ 31.00 in
#6@ 22.00 in #6@ 44.00 in

Toe Width =
Heel Width =

1.75 ft
4.75 Factored Pressure =

Total Footing Width =
Footing Thickness =
Key Width =

Key Distance from Toe

Required Area
Provided Area: . '
M imum Are : .
Footing Data I l Footing Design Results ‘

E |;lee|
1,704 1,704 psf

6.50 Mu’ : Upward =
12_{j.g in ll.-'lU' I Downward =

U UU_ Mu: Design =
in_ ' . Actual 1-Way Shear =

K00 00001 : 0'00 [0 Allow 1-Way Shear =
' 0:00 9 Toe Reinforcing =

t‘c =_ 2,500 psi _ Fy = 00,000 psi Heel Rainfareing =
Footing Concrete Density = 150.00 pcf Key Relnieteing =
Min. As % = 0.0018 Footing Torsion, Tu
C0901 @ T00 2-99 @ 91111-= 3-99 1" Footing Allow. Torsion, phi Tu =

2,609
386

2,224
12.40
40.00

#5 @ 12.00 in
#5 @12.00in
None Spec'd

13,071 ft-#
14,508 ft-#

1,437 ft-#
6.12 psi

40.00 psi

0.00 ft-lbs
0.00 ft-lbs

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

Other Acceptable Sizes 8 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 -=1 phi*5*lambda*sqrt(f‘c)*Sm
Key: No key defined

Min footing T8S reinf Area 1.68 in2
Min footing T8S reinf Area per foot 0.26 in2 rft
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.05 in #5@ 20.10 in
#0@ 20.3? in #0@ 4014 in
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This Wall in File: M:lPROJECTStAItman, Benjamint2020-0198 Altman Middle LottDocuments‘\calcst2020-019
RetainPro 1987-2019, Build 11.19.07.117 . . .
License : rtw-0005011? Can1lleVel'ed Retaining Wall Code: IBC 2015,AC| 318-14,AC| 530-13
License To: MC SQUARED, INC. __ _ _ _

Summafi of Overturning 8 Resisting0Forces 8 Moments if I 0 0 H
.....OVERTURNlNG . . . . . . . . ..RESlSTlNG...

Force Distance Moment Force Distance Moment
lbs ft—# ___ lbs it-# A

rrt Act Pres (ab water tbl) 010.0 2.42 10,004.? $0" 0*-rer HL (an water tbl) 1.250-0
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl)
Hydrostatic Force W999 T9919
Bugyant Farce : SiCIpEd O"'v'El' l'll3El

Surcharge over Heel = 179.8 6.17 1,108.5 891999199 0091 1199'
Senenerde Oeer -|-ee = Adjacent Footing Load
Adj-eeent Feetind |_eed = Axial Dead Load on Stem
Added |_etere| Leed : * Axial Live Load on Stem
Load @ Stem Above Soil = $0" ever Tee

= Surcharge Over Toe
Stem Weight(s)

W W Earth @ Stem Transitions
Total = 2,840.3 O.T.M. = 12,043.2 Feetind Weidnr

Key Weight
Resistingr'Overturning Ratio = 2.60 very Cernpenerrt

41

-l

195.8

1,416.3

9T5.0

3.42
3.42

4.54

0.88

2.17

3.25

Vertical Loads used for Soil Pressure = 7,912.2 lbs -rue“ = 19122 rbs R_M_=
* Axial live load NOT included in total displayed, or used for overturning

resistance, but is included for soil pressure calculation.

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

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

“Tilt I 7 |
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 c_a{l_cu_lation is not valid iftne tier-,:;I_ soil bearinq_pressure exr_:_;e0ds__that of the toe,
because the wallwould then tend to_rctate_into the retained soil.

24,184.8
24,184.8

889.4

3,068.5

3,168.8

31,311.5
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Use menu item Settings > Printing 8 Title Bleck Title Wall 2A - Leaded Page I 1
te set these five lines ef infermatien |3S9flI'_i JAG D5491 14 MAY 2020

This Wall in Fiie: M;\PROJECTSkA!tman, Benjamin‘\2020-0198 Altman Middle LettDecumentstcalcs\2020-019

fist;-t=i';:r=D|ifri-i>%i1;€1}111? ' Bu"d11'19m'1? Cantilevered Retaining Wall code; ||3c 2015_Ac| 318-14,ACl 530-13
License Te : MC SQUARED, INC.

e‘.3.~:ch-WW”Criteria i Soil Data | 1
Retained Height
Wall height abeve seil
Slepe Behind Wall
Height ef Seil ever Tee
Water height ever heel

1133 ft Allew Seil Bearing = 3,000.0 psf
U 00 ft Equivalent Fluid Pressure Methed

0.00
6.00111

0.0 ft

fer passive pressure = 12.00 in

Surcharge Loads it Lateral Load Applied to Stemlm I
Surcharge Over Heel = 50,0 psf |_ate|-3| Lfiad
Used Te Resist Sliding 8 Overturning |_|e- hi tn To1 1:

Surcharge Over Tee = 0.0 ___|_|e;g|-|t tn Bfittum

Actlve Heel Pressure =

Passive Pressure
Seil Density, Heel
Seil Density, Tee
Feeting||Seil Frictien
Seil height te ignere

35.0 psffft

400.0 psfift
120.00 pcf

0.00 pcf
0.500

[LU #fft
0.60 ft
0.00 ft

Used fer Sliding & Overturning _____ Load Type _ Wind (WE
Load 10 Stem (senrjce l_Eg1,rE|)

413.0 lbs Wind en Expesed Stem = 0.0 psfAxial Dead Lead
Axial Live Lead
Axial Lead Eccentricity

430.0 lbs
0.0 in

(Service Level)

Adjacent Feotlng Load
0.0 lbs

0.00 it
0.00 in

Adjacent Feeting Lead
Feeting Width
Eccentricity
Wall te Ftg CL Dist 0.00 ft
Feeting Type Line Lead
Base AbeveIBelew Seil 0 U ft

at Back ef Wall '
Peissen's Ratie 0.300._.

iDesign Summary I StemlCelln8structie8nl I 1 vflflflflm _
_ _ Stem OK

Design Helght Abeve Ftg it = 0.00
Wall Material Abeve "Ht" = CencreteWall Stability Raties

Overturning
Sliding

Tetal Bearing Lead
...resultant ecc.

Seil Pressure @ Tee
Seil Pressure @ Heel

Allevvable =

2.6? OK
1.63 OK

8,?63 lbs
0.00 in

1,348 psf OK
1,348 psf OK
3,000 pgf

Seil Pressure Less Than Allewable
ACI Factered @ Tee =
ACI Factered @ Heel =
Feeting Shear @ Tee
Feeting Shear @ Heel

Atlevvable
Sf iding Calcs

Lateral Sliding Ferce =
less 100% Passive Ferce =
less 100% Frictien Ferce
Added Ferce Req'd

....fer 1.5 Stability 1-n

1,88? psf
1,88? psf

16.5 psi OK
0.1 psi OK

?5.0 psi

2,840.3 lbs
250.0 lbs

4,381.6 lbs
[]_[} lbs OK
0.0 lbs OK

Design lvlethed
Thickness
Rebar Size
Rebar Spacing
Rebar Placed at

= LRFD

= # 6
= 11.25

Edge
Design Data --- __)\ A )\ A --

fb!FB + faIFa
Tetal Ferce @ Sectien

Service Level
Strength Level

l'vlement....AetuaI
Service Level
Strength Level

tv1ement.....Allewable
Shear.....Actual

Service Level
Strength Level

Shear.....Allewab1e
Anet (Masenry)
Rebar Depth ‘d'

= — — 0.895

lbs =
lbs = 3,858.?

it-#=
ft-# = 15,0?2.2

= 15,1293

psi =
psi = 42.2
psi = 82.2
in2 =

in = ?.63

DWGS SHOW 12

Masenry Data
Fm
Fs

Vertical cempenent ef active lateral seil pressure IS 30|id Grflutieg
NOT censidered in the calculatien ef seil bearing tvledular Ratie 'n'

Wall Weight
Lead Fflctera it Sherl Term Facter

Building Cede IBC 2'U15,PsCl Equity sgud Thick
Dead Lead
Live Lead
Earth, H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.600

lvlasenry Bleck Type
lvlasenry Design tviethed

P51:
ps| =

psi = 125.0

ASD
Medium Weight

CencreteData ' '
f'c
Fr

psi = 3,000.0
psi = 60,0000



Preject NamelN umber : 2020-0198
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This Wall in File; M:tPROJECTSiAltman Be 'amini2020-0198 Altman Middle LetiDecuments\calcs\2020-019
Rel:ainPre {c} 198'?-2019, Build 11 .19.0?.17

. 01

License = Kw-0605011? Cantilevered Retaining Wall Cede: IBC 2015,ACI 318-14,AC| 530 13
License Te : MC SQUARED, INC. L H _

Bettem Stem
As (based en applied mement) :
(4.13) * As :
200bdz'fy : 200{12)(T.625)z'60000 :
0.0018bh : 0.0018(12){10):

Required Area :
Previded Area :
Maximum Area :

H Concrete Stem Rebar Area Details I
Vertical Reinfercing
0.4584 in2fft
0.61 12 in2fft
0.305 in2!fi
0.216 in2ifi

Herizental Reinfercing

Min Stem T88 Reinf Area 2.?'l9 in2
Min Stem T&S Reinf Area per it ef stem Height : 0.240 in2fft
Herizental Reinfercing Optiens :

----------== One layer ef : Tvve layers ef :
0.4584 in2i"l‘t
0.4693 in21'l‘t
1.2395 in2!l‘t

#4@ 10.00 in #4@ 20.00 in
#5@ 15.50 in #5@ 31.00 in
#0@ 22.00 in #0@ 44.00 in

iFooting Data A A I 3 Faétifig Design Results
Tee Width =
Heel Width =
Tetal Feeting Width =
Feeting Thickness =
Key Width =
Key Depth =
Key Distance frem Tee =

1.?'5 ft @ Heel
4.?5 Factered Pressure =
6.50 Mu‘ : Upward =

1200 in Mu‘ : Devvnyvard =
_ Mu: Design =
in Actual 1-Way Shear =

0'0 m Allew 1-Way Shear =
' U fl Tee Reinfercing = # 5 @ 12.00 in

1,68?
2,890

386
2,504
16.46
?5.00

1,88? psf
14,4?? ft-#
14,508 ft-#

31 ft-#
0.13 psi

40.00 psi

pi; = Z599 psi FY = 5g_0gg psi Heel Reinfercing = # 5 @ 12.00 in
Feeting Cencrete Density =
Min. As % =

150,00 pcf Key Reinferclng =
0.0018 Feeting Tersien, Tu =

Cevsr @ T00 2-'30 @ Btm-= 3-00 in Feeting Allevv. Tersien, phi Tu =

Nene Spec'd
0.00 ft-lbs
0.00 ft-lbs

If tersien exceeds allewalele, previde
supplemental design fer feeting tersien.

Other Acceptable Sizes & Spacings
Tee: ii‘-4@ 9.25 in, #5@ 14.34 in, #6-@ 20.36 in, #?@ 21?? in, #0@ 36.56 in, #9@ 46
Heel: Net req'd: Mu < phi*5*lambda*sqrt{f‘c]*Sm
Key: Ne key defined

Min feeting TE-tS reinf Area 1.68 in2
Min feeting T&S reinf Area per feet 0.26 in2 rft
If ene layer ef herizental bars: If tvve layers ef herizental bars:

#4@ 0.20 in #4@ 1052 in
#5@ 14.35 in #5@ 2810 in
#s@ 20.3? in #0@ 40.?-4 in



Wall in File M \PROJECTS"iAltma

'f.i'§lZ§'°il?»l_li%i§§i11?‘ B““°' m9'°m Caetilavared Retaining Wall Cede: IBC 2015,ACl 318-14,AC| 530-13
License Te MC SQUARED, INC.

Summam of Overturning 8- Resisting Forces Bi Mements if U
.....OVERTURNlNG . . . . . . . . ..RESlS_T|NG.....

Ferce Distance Mement Ferce Distance Mcmeflt
tem lbs ft it-# lbs ft

0198 Altman Middle umentstcalcst20

.|—

.|_

Vertical cempenent ef active lateral seil pressure IS NOT censidered in
the calculatien ef Sliding Resistance.

vertical cempenent ef active lateral seil pressure IS NOT censidered in
the calculatien ef Overturning Resistance.

Preject Namei'Number : 2020-0198
Use menu item Settings Ia Printing 8 Title Bleck Title Wall Q8 - |-05999 P999 i 3
te set these five lines ef infermatien D5900 -_JAG D9191 14 MAY 2020
for yuur pi-ugi-am Descriptren....

- 20-019

it-#

HL Act Pres (ab vvater tbl) 919.8 2.42 10,934.? 398 0"-‘Er H|- 199- W5‘-tier tbl) 1-250-0
|_ii_ Act pi.-E5 (be water tbi) SD11 OVEF l'll_ W-6iEl' tbl)

Hydrestatic Ferce Walla Table
Bueyant Ferce
Surcharge ever Heel
Surcharge Over Tee
Adjacent Feeting Lead
Added Lateral Lead
Lead @ Stem Abeve Seil

Sleped Seil Over Heel
-ii-as iii? iiiii-iB_5 Surcharge Over Heel

Adjacent Feeting Lead
Axial Dead Lead en Stem =

* Axial Live Lead en Stem
Seil Over Tee
Surcharge Over Tee
Stem Weight(s)

i------- 4 Earth @ Stem Transitiens
Tetal =.- 2,840.3 O.T.M. = 12,0432 Fggtiflg Weight

Key Weight
Resistingi'Overturning Ratie = 2.67 vi;-i-i_ Cgmpgngnf

Vertical Leads used fer Seil Pressure = 8,?63.2 lbs -i-Dtai = 3,7632 ibs R_M_=
* Axial live lead NOT included in tetal displayed, er used fer everturning

resistance, but is included fer seil pressure calculatien.

l 

l'lO[lZOl'1j3l Deflection at Top of Wall due to settlement of seil
{Deflectien due te vvall bending net censidered)

Seil Spring Reactien Medulus 250.0 pci
Herizental Defl @ Tep ei Wall {appreximate enly) 0.000 in
The_ebeve calculatien is net valid fi_tl]e hee_l__seil_bearinq_pressure exceedsutha-it etthetee.
because the wall vveuld then tend te retate_in_tc..th_e retained seil.

1,416.3

3.42
3.42

4.54

2.1?
2.1?
0.88

2.1?

3.25

24,184.8
24,184.8

889.4

894.8
949.0

3,068.5

3,168.8

32,206.4



. . _ r '1Use menu item Settings =- Printing 8 Title Bleck Title Wflll 28- 50I5fl‘II0 P090 1 (-1
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This Walt in File: lvlI\PROJECTS)Alti'riari, Eier'ijarTiiril2020-0198 Altman Middle Let"iDecui‘ncrits\calcsi2020-019

Eiitiilzrfmlc5-iiii-.'e2l]11ii’ Bum m9'°m Cantilavared Retaining Wall Cede: rec 2015,ACl 318-14,ACl 530-13
License Te : MC SQUARED, INC. __ ___ ___

Criteria Seil Data I
Retained Height
Wall height abeve seil
Slepe Behind Wall
Height ef Seil ever Tee
Water height ever heel

1133 ii Allevv Seil Bearing = 3,000.0 psf
O on ft Equivalent Fluid Pressure Methed

' Active Heel Pressure = 35.0 psffft
0.00
6.00 in

0.0 ft

Surcharge Leads I A Lateral Lead Applied £5 Stem I
Surcharge Over Heel = 50,0 psf Laierai |_Dai;i
Used Te Resist Sliding 8i Overturning HE: iiiig te Tei:

Surcharge Over Tee = _ 0.0 ___|_ii_=-iigiii to B,-mom
Used fer Sliding 8 Overturning-- Lead Type

Passive Pressure =
Seil Density, Heel
Seil Density, Tee
Feeting|lSeil Frictien
Seil height te ig nere

fer passive pressure =

400.0 psflft
120.00 pcf

0.00 pcf
0.500

12.00 in

l Axial Lead Applied te Stem I
413.0 lbs Wind en Expesed Stem = 0.0 psf
438.0 lbs (Service Level)

Axial Dead Lead
Axial Live Lead
Axial Lead Eccentricity 0.0 iri

Earth Pressure Seismic Lead I
M01000 I Uliii0ilTI Uniferm Seismic Ferce
Multiplier Uaad = 6-000 Tetal Seismic Ferce
(Multiplier used en seil density),,,,  

0.0 #r'ft
0.00 ft
0.00 ft

Wind (Wii
(Service Level)

T3380
912.1 T3

[Adjacent Feeting Lead L I
0.0 tbs

0.00 ft
0.00 in

Adjacent Feeting Lead
Feeting Width
Eccentricity
Wall te Ftg CL Dist 0.00 ft
Feeting Type Line Lead
Base Abeve.lBelevv Seil : U 0 ft

at Back ef Wall '
Peissen's Ratie = 0.300

Dggigri summary SlIBlTl c_-Ol1SlIl'l.lClIlOl'l H B°ii.°m___.
As -1 lvlin %

Design Height Abeve Ftg ft= 0.00
Wall Stability Rfltica Wall Material Abeve "Ht" = Cencrete
Overturning = 302 OK Design Meihud
Sliding = 1.33 R-Biltil "0 1.5! Thickness

Tetal Bearing Lead
...resultant ecc.

Seil Pressure @ Tee
Seil Pressure @ Heel

Allevvable =

8,?63 lbs
0.00 in

1,340 psf
1,340 psf
3,080 psf

Seil Pressure Less Than Allevvable
ACI Factered @ Tee
ACI Factered @ Heel
Feeting Shear @ Tee
Feeting Shear @ Heel

Allevvable
Sliding Calcs

Lateral Sliding Ferce
less 100% Passive Ferce
less 100% Frictien Ferce =
Added Ferce Req‘d

....fer1.5 Stability

.|—

1,88? psf
1,88? psf

16.5 psi
0.1 psi

?5.0 psi

3,4?8.8 lbs
250.0 lbs

4,381.6 lbs
0.0 lbs

586.? lbs

OK
OK

OK
OK

OK
NG

vertical cempenent ei active lateral seil pressure IS
NOT censidered in the calculatien ef seil bearing

Rebar Size
Rebar Spacing
Rebar Placed at

LRFD
10.00
# 6
12.00
Edge

Design Data
fblFB + failF a
Tetal Ferce @ Sectien

Service Level
Strength Level

Mement....Actual
Service Level
Strength Level

Mement.....Alleiivable
Shear.....Actual

Service Level
Strength Level

Shear.....Allevvable
Anet (Masenry)
Rebar Depth ‘d'

= Ne Geed

lbs =
lbs = 4,898.9

ft-# =
ft-# = 19,820.6

= 15,129.13

psi =
psi = 51.3
psi = 82.2
in2 =

in = ?.63
Masenry Data

f'm
Fs
Selid Greuting
Medular Ratie 'n'
Wall Weight

Lead Facters
Building Cede IBC 2015,ACl
Dead Lead
Live Lead
Earth, H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.000

Shert Term Facter
Equiv. Selid Thick.
lvlasenry Bleck Type
Masenry Design Methed

iv-ai =
psi =

psf 125.0

= ASD
Medium Weight

Cencrete Data ‘
f‘c
Fr

psi = 3,000.0
psi = 80,000.0



Preject NamelNumt:ier : 2020-0198
Use menu item Settings > Printing a Title Bleck Title Wal12A- Seiemie Page I 2
te set these five lines ef infermatien D5900 -_JAG D0101 14 MAY 2929
fps psi“ prspi-sm_ Descriptien....

This Wall in File: M:‘iPROJECTS\Altman, Benjamin‘i2020-0198 Altman Middle Let\Decumentslicalcs‘i2020-019
- i ' I E .. - e I in inEii::t:8g:r:ul€EV-088851311? BUM 11 19“? 1? Cantilevered Retaining Wall Cede: IBC 2015,ACl 318-14,1401 530 13

License Te : MC SQUARED, INC. _ _ _ _

Bettem Stem
As (based en applied mement) :
(4f3) * As :
200bdilfy ; 200(12)(?.a25)is0000 ;
0.0010811; 0.001s(12)(10};

Required Area :
Previded Area :
Maximum Area :

Cencrete Stem Rebar AreiailDetaills I
Vertical Reinfercing Herizental Reinfercing
0.6029 in2.ift
0.8038 in2-lit
0.305 in2r'ft
0.216 in2r'ft

0.6029 iri2r’ft
0.4693 in2,-‘ft
1.2395 in2i'ft

Min Stem T8iS Reinf Area 2.719 in2
Min Stem T8iS Reinf Area per ft ef stem Height : 0.240 in2i'ft
Herizental Reinfercing Optiens :
One layer ef : Tvve layers ef :
#4@ 10.00 in #4@ 20.00 in
#5@ 15.50 in #5@ 31.00 in
#6@ 22.00 in #6@ 44.00 in

Footing Data I 3 ziieeting Design Results I
Tee Width
Heel Width
Tetal Feeting Width
Feeting Thickness
Key Width
Key Depth
Key Distance frem Tee

._.

—|i

—|i

._.

._-

1.?5 ft
4-T5 Factered Pressure = 1,88?
6.50 Mu‘: Upward = 2,000

1230 in Mu‘ : Devvnvvard = 386
_ Mu: Design = 2,504

ggg E“ Actual 1-Way Shear = 16.46
- ‘" Allew1-Way Shear = 25.00

0-0° it Tee Reinfercing = # 5 @ 12.00 in

lee Hiel
1,88? psf

14,41’? it-iii
14,508 it-iii

31 it-#
0.13 psi

40.00 psi

rs = 2,500 psi FY = r5g_g0g psi Heel Reinfercing = # 5 @ 12.00 in
Feeting Cencrete Density = 150.00 pcf Key Reinfercing = Nene Spec d
Min. As % = 0.0018 Feeting Tersien, Tu =
C0‘-“El @ T99 2-'39 @ Bilil-= 3-'39 ill Feeting Allevv. Tersien, phi Tu =

0.00 ft-lbs
0.00 ft-lbs

If tersien exceeds allevvable, previde
supplemental design fer feeting tersien.

Other Acceptable Sizes 8 Spacings
Tee: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #?@ 2?.?? in, #8@ 36.56 in, #9@ 46
Heel: Net req'd: Mu <1 phi*5*lambda*sqrt(f‘c)*Sm
Key: Ne key defined

Min feeting T8iS reinf Area 1.68 in2
Min feeting T8iS reinf Area per feet 0.26 in2 rlt
If ene layer ef herizental bars: If tvve layers ef herizental bars:

#4@ 9.26 in ilii4@ 18.52 in
#5@ 14.35 in #5@ 28.T0 in
#6@ 20.3? in #6@ 40.T4 in



Preject Name.iNumber : 2020-0198
Use menu item Settings > Printing 8i Title Bleck Tins Wall ;A Seismic Page: 3
te set these five lines ef infermatien Degflri JAG Deiei 14 MAY 2020
fflf Yuuf pfggfanih DES'Cl'lpil'Dl'-'l....

This Wall in File: l‘vl:‘lPROJECTSlA|tman, Benjaminl2020-0198 Altman Middle LetlDecumentsicalcs‘l2020-019
RetainPre{c}198?-2019, Build11.‘19.0?.1? . . .
License : KW-0605811? Cfll1t|l9V9l'9d R9tt'=lll1|l1Q wall Cede: IBC 2015,ACl 318-14,AC| 530-13
License Te : MC SQUARED, INC.

Summam of Overturning 8 Resisting Ferces 8 Mements I I
.....OVERTURNlNG . . . , , . . . ..RESlSTING...

Ferce Distance Mement Ferce Distance Mement
It-#Item lbs _______ft as _i lbs ft

HL Act Pres (99 Water tbl) 919.9 2.42 10,994.? Seil Over HL (ell Water tbl) 1.250-0
i-i|_ Apt pres (be water ibi} Seil Over HL (bet. water tbl)

Hydrestalic Ferce Wane Table
Bugyant Fi:i.i'G.E_i : Slfiped OVET l"le'E-"l

Surcharge ever Heel = 129.9 9.1 r 1,109.5 S“!'°"0l00 9”?’ H00‘
Surcharge User -i-Us = Adjacent Feeting Lead
Adjacent Feeting Lead =
Added Lateral Lead =
Lead @ Stem Abeve Seil =
Seismic Earth Lead =

* Axial Live Lead en Stem
Seil Over Tee

? SUl"Cl'lal"ge GIVE-‘I’ TUB

Stem Weight(s)

Axial Dead Lead en Stem =

--~—-- --—-~——- ~——- Earth Stem Transitiens =Tetal = 9,429.9 O.T.M. = 15,929.? Fps1ingWeighi
Key Weight

Resistingltjverturning Ratie = 2.02 \_;sri_ Csmpspsni

195.8

851.0
438.0

1,416.3

9?5.0

3.42
3.42

4.54

2.1?
2.1?
0.68

2.1?

3.25

Vertical Leads used fer Seil Pressure = 8,?63.2 lbs -i-Dtai = B 763 2 ' ibs R_M_=
* Axial live lead l~_lO_T included in tetal displayed, er used fer evertuining

be 1.1 per sectien 18012.3 ef IBC 2009 er IBC 201
Vertical cempenent ef active lateral seil pressure IS NOT censidered in
the calculatien ef Sliding Resistance.

Vertical cempenent ef active lateral seil pressure IS NOT censidered in
the calculatien ef Overturning Resistance.

l 

Herizental Deflection at Tep of Wall due to settlement of seil
(Deflectien due te vvall bending net censidered)

Seil Spring Reactien Medulus 250.0 pci
Herizental Defl @ Tep ef Wall (appreximate enly) 0.000 in
Theabeve ealeulatien ie l"l01_‘-*.'.8|_l.0 lithe hee.l.e.ei.l beerill9_ereeev.re-eXeeeee.th.al-0tth_e__t9.e.
tr-eeauee the wall weuld then teeeie.r0ta.t.e..ir1t0._tl1e-reta.irie_dseil.

24,184.8
24,184.8

889.4

894.8
949.0

3,068.5

3,168.8

32 206.4



Use menu item Settings =- Printing 8. Title Bleck Title Wall QB - Ccnst. Page : 1 lg
Preject NamelNumber : 2020-0193

to set these five lines cf infermatien Dagnrf :lAG Dflifli 14 MAY 2029
fuf your pfugrarn. DE5Crlpl.|'Un....

This Wall in File: lv1:\PRO .JECTS‘tAltman , Elenjaminl2020-01 98 Altman Middle Lct‘rDccumentstcalcs‘\2020-019
Rel:ainPrc {cl 1937-2019, Build 11.‘19.[l?.'lTLiGEI'1€-E I Kvv-0605811? Cantilevered Retaining Wall Code: rec 2015,ACl 318-‘l4,AC| 530-13
License Tc: MC SQUARED, INC.

"'5-Hllfl-*LCriteria N Soil Data i ’
525 ft Allcvv Scil Bearing = 3,000.0 psf lRetained Height

Wall height abcve scil
Slcpe Behind Wall
Height cf Scil cver Tce
Water height cver heel

0.00 ft
0.00
6.00 in

0.0 it

fcr passive pressure = 12.00 in ,, f , , ;

Equivalent Fluid Pressure lvlethcd ‘
Active Heel Pressure = 35.0 psflft

Passive Pressure =
Scil Density, Heel
Scil Density, Tce
Fccting|]Scil Frictien
Scil height ta ig ncre

400.0 psflft
120.00 pcf

0.00 pcf .
0.500 l

1-—

‘._.

r e—-—~l—in

Surcharge Loads LaiteraliLoad Applied to Stem | [Adjacent Footing Load A
Surcharge Over Heel = 50,0 psf |_atera| Load
Used Tc Resist Sliding & Overturning ___|_|eight to -|-Op

Surcharge Qver Tce = I 0.0 ___|_|eight to Bottom
Used fcr Sliding Sr Overturning

Axial Load Applied to Stem
Axial Dead Lcad
Axial Live Lcad
Axial Lead Eccentricity =

0.0 lbs
0.0 lbs
0.0 in

l De5ign Summary‘ _ Stem COl1Stl'UCl1iOl1 I Bfittflm

Wall $tflbiiit:r Fl-Htifls Wall lvlaterial Abcve "Ht"
O""e't“""l"'9 = 2-92 OK Design Methed
Sliding = 1-59 OK Thickness
Tetal Bearing Lcad
...resultant ecc.

Scil Pressure @ Tce
Scil Pressure @ Heel

Allcwable =

2,?52 lbs
0.00 in

648 psf OK
648 psf OK

3,000 pgf
Scil Pressure Less Than Allcwable

ACI Factcred @ Tee
ACI Factered @ Heel
Fccting Shear @ Tee
Fccting Shear @ Heel

Allcwable
S iding Calcs

Lateral Sliding Fcrce
less 100% Passive Ferce
less 100% Frictien Ferce
Added Fcrce Req‘d

....fcr1.5 Stability -I-n

90? psf
90? psf
{i5 psi{JK
Ii5 psi(JK

?5I)psi

1,025.6 lbs
250.0 lbs

1,3?0.0 lbs
0.0 lbs OK
0.0 lbs OK

Vertical ccmpcnent cf active lateral scil pressure IS
NOT censidered in the calculatien cf scil bearing

0.0 lbs
0.00 ft
0.00 in

M} #;ft Adjacent Feeting Lead
{}_{}g ft Fccting_Width
{}_{}g ft Eccentricity

= Wind (WI, tlgvalltc Prtg CL Dist |__ 0.00 fit]
(Service Level} 0° ‘"9 We . me "GaBase AbcvelE-lelcw Scrl _ 0 0 ft

= 9-U D5‘-f at E-lack cf Wall - '
Peissen's Ratie = 0.300

Lcad Type .

Wind en Expesed Stem
(Service Level)

Stem OK
Design Height Abeve Ftg ft = 0.00

Cencrete
LRFD
10.00
# B
12.00
Edge

Rebar Size
Rebar Spacing
Rebar Placed at
esign Data
fbr'FB + faz‘Fa =
Tetal Ferce @ Sectien

Service Level
Strength Level

Mcment....Actua|
Service Level
Strength Level

lvlcment.....Allcwable
Shear.....Actual

Service Level
Strength Level

Shear.....Allcwable
Anet (lvlascnry)
Rebar Depth ‘d'

Masonry Data
f'm
Fs
Sclid Grcuting
Medular Ratic 'n'
Wall Weight

._.

._.

D _.

0.191

lbs =
lbs = 1,239.0

ft-#=
ft-#= 2,?34.4

= 14240.8

psi
psi = 13.5
psi = 82.2
in2 =

in = 163

psi =
psi =

psf= 125.0
Lead Facters H J

Building Cede IBC 2015,AC|
Dead Lead
Live Lcad
Eadh,H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.000

Shcrt Term Factcr =
Equiv. Sclid Thick.
lvlascnry Bleck Type = Medium Weight
Masonry Design lvlethcd = ASD

Cencrete Data """"T ‘ T“ """"
t‘c psi = 3,000.0
Fy psi = 60,000.0
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to set these five lines of information Dsgnr: -_JAG Datel 14 MAY 2020
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This Wall in File: M:'lPROJECTS‘tAltman, Benjaminl2020-0198 Altman Middle Lot‘\Documentslcalcs‘l2020-019
R ' P 19a?-zurs, s '|a11.1e.o?.1? . . .
Li0:te0|:0ser?l‘il03l-0605811? U‘ Cantllevered Retaining Wall Code; |B(3. gg15,,ct(3| 31r3-14,,ctc.| 530-13
License To ' MC SQUARED INC.

Concrete Stem Rebar Area Detailsl 
Elottom Stem Vertical Reinforcing
As (based on applied moment) : 0.0832 in2lft
(413) * As : 0.1109 in2lft
200bdlfy : 200(12){?.625)!60000 : 0.305 in2lft
0.001-Elbh : 0.001B(12)(10): 0.216 in2l'ft Horizontal Reinforcing Options:

============ One layer of : Two layers of :
Required Area : 0.216 in2l'ft #1-l@ 10.00 in #4@ 20.00 in
Provided Area : 0.44 in2l'ft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.2395 in2l'ft #6@ 22.00 in #6@ 44.00 in
Footing Data 0 I Footing Deisign Results I

Horizontal Reinforcing

Min Stem TEES Reinf Area 1.500 in2
Min Stem T&S Reinf Area per lt of stem Height : 0.240 in2lfl

Toe Width =
Heel Width =
Total Footing Width =
Footing Thickness =

1.75 it
2.5U_ Factored Pressure =
4.25 Mu‘ : Upward =

1230 in Mu‘ : Downward =

E
90?

1,383
386

lieel
90? psf

1,259 it-#
1,611 it-#

Mu: Design = 1,002 352 fl-#
K00 0000' : 0'00 in Actual 1-Way Shear = 5 4? 3 52 psi
K05’ 000th : 0'00 in Allow 1-Way Shear = 40:00 40:00 psi
K0? Di0t0000 000' T00 : 0'00 0 Toe Reinforcing = # 5 @ 12.00 in
{G = 2_5gg D5] F5; = 5g_ggg D5; Heel Reinforcing = # 5 @ 12.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As ‘A = 0.0016 Footing Torsion, Tu = 0.00 it-lbs
Cover @ Terr» 2-00 @ 00"-= 3-00 in Footing Allow. Torsion, phi Tu = 0.00 it-lbs

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

Other Acceptable Sizes 0 Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #?@ 27.1’? in, #0@ 36.56 in, #9@ 46
Heel: Not req'd: Mu -=1 phi*5*|ambda*sqrt{f‘c)*Sm
Key: No key defined

Min footing T&S reinf Area 1.10 in2
Min footing T38 reinf Area per foot 0.26 in2 r‘lt
lf one layer of horizontal bars: if two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.35 in #5@ 28.T0 in
#6@ 20.3? in #6@ 40.?4 in



Project Namel'Number : 2020-0193
Use menu item Settings >- Printing 8. Title Block Title Wall 2B - Const. Page : 3
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for your program. DescriPil00----

This Wall in File: lvl:'\PROJECTS‘tAltman, Benjaminlr2020-U198 Altman Middle Lct\Dccuments\calcs‘i2020-U19
in-et=.iiinPrt:i'le'l1ea?-2u1's,'iBuiia11.19.0121":' ' . _. . '""
License : KW-0605311? cantilevered Retaining wall Code: IBC 2015,ACl 318-14,ACl 530-13
License To : MC SQUARED, INC.
iSumma2 of Overturning 81 Resisting Forcegg Moments 00 0 I

.....0VERTURNlNG..... .....RES|STlNG.....
Force Distance Moment Force Distance Moment

Item lbs ft ft—# lbs it ft-#

HL Act Pi-ee (ab water tbl) arse 2.42 2,223.0 $0" 0*-ref HL (00 water tbl) 1.250-0
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl)

Watre Table
Sloped Soil Over Heel

1053 353 3333 Surcharge Over Heel
Adjacent Footing Load
Axial Dead Load on Stem

* Axial Live Load on Stem

Hydrostatic Force
Buoyant Force =
Surcharge over Heel =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil = 30" 0"-"0i T00

= Surcharge Over Toe
Stem Weight(s)

W -A Earth @ Stem Transitions
Total : O.T.M. = Fnuting

Key Weight
Resistingltllverturning Ratio = 2.92 05¢ Cgmpgng-nt
Vertical Loads used for Soil Pressure = 2,?52.1 lbs Total = 2 7521 "J5 R_M_= T" T.- 6030

83.3

TB1.3

63?.5

3.42
3.42

3.42

UB8

2.1?

2.13

4,2?0.B
4,2?U.B

284.?

1,692.?

1,354.?

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

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

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

l_'riii A |
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 calc_uialie_n is not valid if the heel soil b_eai:i_n_q_pressure exceeds that of the toe,
because the wall_woul_d_ then tend to rotate into the retainedsoil.



Ii‘
—Project Namelhlumber: 2020 0193

Use menu item Settings 1- Printing 8. Title Block Title Wall QB - Loaded Page: 1
to set these five lines of information DSQHFI JAG Dfliei 14 MAY 2020
for your program. De00i'iPii0"----

This Wall in File: M:lPROJECTS"tAltman, Benjamini.2020-0198 Altman Middle Lot‘rDocuments\calcsl2020-010
RetainPro ici 198?-2019, Build 11.19.0117 . . .
License 1 KW-0605611? Cantllevered Retaining Wall Code: IBC 2015,ACl 318-14,ACl 530-13
License To: MC SQUARED, INC.

Criteria I Soil Data
Reteined Height = 525 ft Allow Soil Bearing = 3,000.0 psf

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

0.00
6.00 in

ODD ft Eqgivalent Fluid Pressure Method
Active Heel Pressure = 35.0 psflft

O O ft Passive Pressure =
Soil Density, Heel =
Soil Density, Toe =
Footing||SoiI Friction = 0.500
Soil height to ignore

for passive pressure = 12.00 in

I Surcharge Loads I l Lateral Load Applied to Stem I

250.0 psflft
120.00 pcf

0.00 pcf

Surcharge Over Heel = 50,0 psf |_etere| Lead =
USBG TD RBSlSl Sliding 81 O‘v'E.‘l'lUlTllng “_|_|eight te, Tep -

Surcharge Over Toe = 0.0 ___|_|ejght te Bettem =
Used for Sliding 8. Overturning

l Axial Load Applied to Stem i
413.0 lbs Wind on Exposed Stem
433.0 lbs (Service Level)

Axial Dead Load =
Axial Live Load =

Load Type =

1'2-l|_i__I'

-—--Q-i-is

0.0 #.lft
0.00 ft
0.00 ft

Wind (wj
(Service Level)

Axial Load Eccentricity = 0.0 in

= 0.0 psf

Adjacent Footing Load 0
Adjacent Footing Load =
Footing Width =
Eccentricity =
Wall to Ftg CL Dist =
Footing Type
Base Abovel'Below Soil _

at Back of Wall _
Poisson's Ratio =

0 t
Ii

I

0
0
0

Line

0.0 lbs
.00 ft
.00 in
.00 ft
_oad

0.0 ft

0.300

Design Summary 0 0 0 $t8n1"COnstrUC1i0i1-0- I Bettemék
St

Design Height Above Ftg ii = 000,00
Wall Stability Ratios
Overturning =
Sliding =

Total Bearing Load =
...resultant ecc. =

Soil Pressure @ Toe =
Soil Pressure @ Heel =

Allowable = 3.000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =
ACI Factored @ Heel =
Footing Shear @ Toe =
Footing Shear @ Heel =

Allowable =
Sliding Calcs

Lateral Sliding Force =
less 100% Passive Force =
less 100% Friction Force =
Added Force Req‘d =

....for1.5 Stability =

1,16? psf
1,16? psf

?.0 psi OK
0.4 psi OK

?5.0 psi

1,025.6 lbs
- 156.3 lbs
- 1,601.5lbs

0.0 lbs OK
0.0 lbs OK

Load Factors ' '
Building Code IBC 2015,ACl
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

Wall Material Above "Ht"
3.25 OK Design Method
1-91 OK Thickness

Rebar Size
3.003 lbs Rebar Spacing

0:00 in Rebar Placed at

Concrete
LRFD
10.00
# 6
12.00
Edge

Design Data - - -- --- ------—-==—-—---—------

Total Force @ Section
Service Level
Strength Levei

Mome nt....Actual
Service Level
Strength Level

Moment.....AllowabIe
Shear.....Actual

Service Level
Strength Level

Shear.....AlIowable
Anet (Masonry)
Rebar Depth ‘d'

lbs =
lbs =

it-# =
it-# =

psi =
psi =
psi =
in2 =

in =

646 psf OK : M9.‘B48 psf OK fbl‘FB + fa!Fa

1,230.0

2,?34.4
14,2400

13.5
E‘.-2.2

7.63
Masonry Data - -- ' -r " "

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 psi‘ = 125.0
Short Term Factor
Equiv. Solid Thick.
Masonry Block Type
Masonry Design Method

Medium Weight
ASD

Concrete Data T ‘T T
f‘c psl =
Fir‘ psi =

3,000.0
00,0000
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This Wall in File: M:\PROJECTS\Altman, Benjamin‘i2020-0108 Altman Middle LctiDccuments‘\calcsi2020-010
R ' P I )19B?-2010, B '|-i:l1'1.19.0?.1? . . .etain re c ui
License: l('W-0605811? Cantilevered Retaining Wall Cgdg; |5(; g915_A(3i 31.3_14,A(3| 530-13
License Tc : MC SQUARED, INC. __ _ _

| Concrete Stem Rebar Area Details “
Bettem Stem Vertical Reinfercing
As (based an applied mement) : 0.0832 in2i'ft
(413) * As : 0.1100 in2i'ft
200bdi'fy : 200(12)(?.625)!60000 : 0.305 in2!ft
0.0018bh : 0.001B(12)(10): 0.216 in2z'ft

1-11-:--I-in--|--I-|--1--1112

Required Area : 0.216 in2i'ft
Prcyided Area : 0.44 in2!ft
Maximum Area : 1.2305 in2i'tt #6@ 22.00 in #6@ 44.00 in

Footing Data A I Footing Design Results I
Tee Width = 1.?5 ft E El

Hcrizcntal Reinfercing

Min Stem T&S Reinf Area 1.500 in2
Min Stem T&S Reinf Area per it cf stem Height : 0.240 in2Ht
Herizental Reinfercing Optiens :
One layer cf : Twp layers cf :
#4@ 10.00 in #4@ 20.00 in
#5@ 15.50 in #5@ 31.00 in

/3

Heel Width =
Tatal Feeting Width =

2.50 Factered Pressure =
4.25 Mu‘ : Upward =

Fccting Thickness = 12.00 in M‘-1' 5 D0‘{"'0w0"0 :
Key Width =
Key Depth =
Key Distance frem Tee =

_ Mu: Design =
in Actual 1-Way Shear =

' '0 Allcw 1-Way Shear =
0'00 0 Tee Reinfercing = # 4 @ 9.00 in

re = 2,599 psi F? = 59,999 psi Heel Reinfercing = # 4 @ 9.00 in
Fccting Cencrete Density = 150.00 pcf Key Reinfercing = Nene Spec'd
Min. As ".4: = 0.001 B Fccting Tcrsicn, Tu

1,18?
1,81?

386
1,432

?.91
40.00

1,18? psf
1,648 ft-#
1.611 ft-#

-3? it-#
0.3? psi

40.00 psi

0.00 it-lbs
0.00 ft-lbsCm-'0" @ T00 2-00 @ 500-: 3-00 in Fccting Allcw. Tcrsicn, phi Tu =

If tcrsicn exceeds allcwabie, prcyide
supplemental design for feeting tersien.

Other Acceptable Sizes St Spaclngs
Tce: #4@ 0.25 in, #5@ 14.34 in, #6@ 20.36 in, #?@ 2?]? in. #8-@ 36.56 in, #0@ 46
Heel: Nat req'd: Mu s phi*5*|aml:>da*sqrt(f‘c}*Sm
Key; Na key defined

Min fccting T&S reinf Area 1.10 in2
Min fccting T&S reinf Area per fact 0.26 in2 lfi
If cne layer af harizcntal bars: If twa layers cf herizental bars:

#4@ 0.26 in #4@ 18.52 in
#5@ 14.:-:5 in #5@ 2810 in
#s@ 20.3? in #c@ 40.?-4 in



Project Namelblumber: 2020-0190 ~
Use menu item Settings -'> Printing 81 Title Block Title Well BB - Loaded Page : 3
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your pfgg|'3[]"|_ Description....

This Wall in File: M:\PROJECTStAltrnan, Benjamini2020-0198 Altman Middle Lot‘\Documents\calcsi2020-019
RetainProlc)19El?-2019, Build 11.19.0721? . . .License: Kw-usu5s117 Cantiievered Retaining Wall Code: iec 2015,ACI 318-14,ACl 530-13

l Summaz of Overturning 8. Resisting Forces 8. Moments I
.....OVERTURNlNG. . . . . . . . ..RESiSTlNG.....

Force Distance Moment Force Distance Moment
Item lbs ft ft—# lbs ft ft-#
 - - _ -- .. —-—-— ---._-_.

HL Act Pi-ee (ab water tbl) 919.9 2.42 2,223.0 3-'1" Over I-IL tail water tbl) 1-250-0
H|_ Act pres (be water tbi) Soil Over HL (bel. water tbl)
Hydrostatic Force W300 Table
Buoyant Force =
Surcharge over Heel =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil = 50" O'*"'0" T00

= Surcharge Over Toe
Stem Weight(s)

Sloped Soil Over Heel =
1053 353 3333 Surcharge Over Heel =

Adjacent Footing Load =
Axial Dead Load on Stem =

* Axial Live Load on Stem =

—-—-A A---i Earth @ Stem Transitions=Total = 1,025.6 O.T.M. = 2,606.2 Punting Weigh,
Key Weight

RE5l5'llr|gi"0VE|1.l.lr|'ll|1Q Rfltlfi = Cgmpgnent

Vertical Loads used for Soil Pressure = 3,603.1 lbs

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

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

Tilt 3 A A |
Horizontal Deflection_g_t_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 a_lqove calculation is flgl. valid if the heel soil bearing_pressure exceed_s_t_hat of the toe.
because__th_e wall vrould_t_hen tend to rotateinto the retained soil.

03.3

851.0
438.0

?81.3

6315

Total= 3,603.1 lbs R.l'iil.=
* Axial live load NOT included in total displayed. or used for overturning

resistance, but is included for soil pressure calculation.

3.42
3.42

3.42

2.1?
2.1?
0.05

2.1?

2.13

4,2?0.8
4,2?0.8

204.?

894 .B
949.0

1,692.?

1.354.?

8,4918



Use menu item Settings la Printing 8s Title Block Tiila Wall ;2B - Seismic Page: 1
to set these five lines of information Degflri JAG Dfliei 14 MAY 2020

Project Namei‘Number : 2020-0198

fur yguf p|'gg|'a|'|'|_ DESGFl|JllDl'l....

This Wall in File: M:‘1PROJEOTS‘iAItmari, Benjamin‘i2020-0198 Altman Middle Lot\Documents‘icaicsi2020-019
 etainProc)198'i"-2019, Build 11.19.0?.1? . . .
License : KW-0605811? Cantilevered Retaining Wall Code: IBC 2015,AC| 318-14,ACi 530 13
License To : MC SQUARED, INC. _ =__

Data —-
Allow Soil Bearing = 3,000.0 psfRetained Height

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

--0
—|i 6.25 ft

0.00 Fl
0.00
6.00 in

0.0 ft

(Surcharge Loads I j_Lateral Load Applied to3Ste3m 1| Adjacent Footing Load I
Surcharge Over Heel = 5i]_i] psf_ _ _ _ Lateral LoadUsed To Resist Sliding 6 Overturning ___Height to TD; -

Equivalent Fluid Pressure Method
Active Heel Pressure = 35.0 psfift

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

""2"" 1* I.\""'i"3""*Ie. e.

Soil height to ignore
for passive pressure = 12.00 in

250.0 psiiii
120.00 pcf

0.00 pcf

Surcharge Over Toe = 0.0 ___|_|eight to Buttfim =
Used for Sliding 6 Overturning

j_Axiei Load Applied to Stem i
Axial Dead Load
Axial Live Load
Axial Load Eccentricity

413.0 lbs
438.0 lbs

0.0 in

Earth Pressure Seismic Load
M00100 I U"lf0T|"" Uniform Seismic Force =
Multiplier Ueed = 6-000 Total Seismic Force =

Load Type

0
0.00

-1:»as

it .,_.;.rl
0;‘?

5'‘tr"4‘ti-
 i

 I' .

Adjacent Footing Load
Footing Width

9_99 ii Eccentricity
= Wind (WE Wall_to Ftg CL Dist

0.0 lbs
0.00 ft
0.00 in
0.00 ft

(service Laue” Footing Type _ Line Load
Base Abovei'Below Soil _ 0 0 f

Wind on Exposed Stem = 0.0 psf at Back Di yyaii T ' t
Poisson's Ratio = 0.300(Service Level)

(Multiplier used on soil density)

43.500
315.3?5

l Design Summary A 0 H Stem COl1slrUcli0n N 0000'“
Stem OK

Design Height Above Ftg fi= 0,00
ConcreteWe" $tebility Retiee Wall Material Above "Ht"

Oveflurning : - Design Method
Sliding

Total Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

_\.l'\JI -Enflea QC) RI

3,603 lbs
0.00 in

846 psf
846 psf

Allowable = 3-000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe
ACI Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel

Allowable
Sliding Calcs

Lateral Sliding Force
less 100% Passive Force
less 100% Friction Force
Added Force Req‘d

....for 1.5 Stability

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

1,18? psf
1,187 psf

?.9 psi
0.4 psi

?5.0 psi

1,246.3 lbs
156.3 lbs

1,001.5 lbs
0.0 lbs
0.0 lbs

Thickness
Rebar Size
Rebar Spacing
Rebar Placed at

LRFD
10.00
# 5
12.00
Edge

Design Data
fb!FB + faiFa
Total Force @ Section

Service Level
Strength Level

Moment....Actua|
Service Level
Strength Level

Moment.....Allovrable
Shear.....Actual

Service Level
Strength Level

Shear.....Allovvable
Anet (Masonry)
Rebar Depth ‘d'

lbs =

0.251

lbs = 1,511.5

ft-# =
it-# = 3,584.0

= 14,240.8

psi =
psi = 16.5
psi = 82.2
in2 =

in = T.53
Masonry Data

f'm
Fs
Solid Grouting
Modular Ratio 'n'
Wall Weight

Lfifld Fflfitfiffih U 3 Huh: mm“-_ u U — _
Building Code lBC 2015,ACl
Dead Load
Live Load
Eanh,H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.000

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

F5’

P5l =
psi =

psf = 125.0

Medium Weight
= ASD

Concrete Data "**—‘_‘ "'""“ T"" ‘T
Fc psi = 3,000.0

psi = 60,000.0



Project NamelNumber : 2020-0196 6
Use menu item Settings a Printing Bi Title Block Title Wall QB Seismic Page : 2
to set these five lines of information Dsgnr: ._JAG Date: 14 MAY 2020
for your program. D0$0F|Pl|0"----

This Wall in File: M:tPROJECTStAltman, Benjamin‘i2020-0196 Altman Middle LotiDocumentstcalcst2020-019
R t ' P I )1!-38?-2019, B 'ld11.19.0?.1? . e -IBHII1 I'D C UlLicense = KW-0605811? Cantilevered Retaining Wall cede; |B(3 2i]15,A(3| 313_14_A(3| 530-13
License To - MC SCiUARE_D INC

[ Concrete Stem Rebar Area Details I
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.109 in2i'ft
(413) * As : 0.1453 in2ift Min Stem T618 Reinf Area 1.500 in2
200bdi'fy: 200(12)(?.625)i60000 : 0.305 in2i'ft Min Stem T6-1S Reinf Area per ft of stem Height : 0.240 in2i'ft
0.0016bh : 0.0016(12)(10) : 0.216 in2!ft Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.216 in2.'ft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.44 in2i'ft #5@ 15.50 in #5@ 31.00 in

#6@ 22.00 in #6@ 44.00 inMaximum Area : 1.2395 in2i'ft
Footing Data 0 I Footing Design Results I
Toe Width = 1.?5 ft E Hes|
Heel Width = _____ 2.50 Factored Pressure = 1,16? 1,16? psf
Total Footing Width = 4.25 Mu‘ ; Upward = 1,51? 1,643 fi_#
Fijijitjng Thirjkniggg = -i2_99 in Mu‘ : Downward = 366 1,611 ft-#

_ _ Mu: Design = 1,432 -3? ft-if
K00 Width : 0'00 ln Actual 1-Way Shear = ?.91 0.3? psi
K00 0000] 0 0'00 '0 Allow 1-Way Shear = 40.00 40.00 psiKey Distance from Toe = 0.00 ft -i-OB Reimmcing : # 5 @ 1200 in
rs = Z599 psi iry = 99_999 psi Heel Reinforcing = if 5 @ 12.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0016 Footing Torsion, Tu = 0.00 ft-lbs
Ce‘-*er@Tei> 2'-00 @ Bim-= 3-0001 Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes 6 Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #?@ 2?.?? in, #6@ 36.56 in, #9@ 46
Heel: Not req'd: Mu <1 phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 1.10 in2
Min footing T6-1S reinf Area per foot 0.26 in2 ift
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.26 in #4@ 16.52 in
#5@ 14.35 in #5@ 28.T0 in
#5@ 20.3? in #6@ 40.?-4 in



This Wall
RetainPro (c) 198? 2019 Build 11.19.0721?’ . . .
License KW-0605611? Cantilevered Retaining Wall (3999; |i3(3 2915,,ri,(3| 313-14,,ri,(3i 53()_13
License To MC SQUARED, INC.

Summaz of Overturning 6. Resisting Forces 8- Moments A A I
.....OVERTURNlNG . . . . . . . . ..RESlSTlNG.....

Force Distance Moment Force Distance Moment
_ lbs ft ft-# lbs fl ft-#

in File M OJ ECTS\.Altman, Benjamini2020 0196 Altman Middle Lo cuments\.calcs‘i2

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

Project NamelNumber : 2020-0196
Use menu item Settings Ia Printing 6. Title Block Tiila Wall QB - Seismic Page: 3
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
fgr ygur prggram DBSCl'lDllDfi....

- 020-

Sloped Soil Over Heel
105.? 3.63 SUFCDBFQB OVET l'l€El

Adjacent Footing Load
Axial Dead Load on Stem =

* Axial Live Load on Stem
Soil Over Toe

220.8 3.63 8003 SUl'Cl'lEtl'gE OVBF TUB

Stem Weight(s)
W-——- W Earth @ Stem TransitionsTotal = 1,246.3 O.T.M. e 3,496.6 Fijgtjng Weight

Key Weight
Resistingi'Overturning Ratio = 2.49 ~,,rsri_ Qpmpppsi-ii

Vertical Loads used for Soil Pressure e 3,603.1 lbs TDta;““'T'"3 603 1 lbs R M = '"_“""‘—i“‘“849? 8
* Axial live load NOT included in total displayed, or used for overturning

if ssismis is ""|G|uded iiis OTM si-,9 siipiii-ig rsiiss resistance, but is included for soil pressure calculation.
be 1 1 per section 180? 2.3 of IBC 2009 or IBC 201
Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

I _ _ -_ -. - ..

Horizontal Def_l_ection 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 ca|culat|_o_r.'i..i.s. [iol._va_l_igl__if t_9g__heel soil bearing_pressure exceeds that of ilie..l.0e.,
because the wall would then.tc_nd__t_o__Lotate into the retained soil.

.—|i

--

HL Act Pres (ab water tbl) 919.9 2.42 2,223.9 Seil Over HL lee Weler tbl) 1.250-0
|-||_ Asi piss (ps wsisr i1;i|) Soil Over HL (bel. water tbl)
Hydrostatic Force W000 Table
Buoyant Force
Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Above Soil
Seismic Earth Load

83.3

851.0
438.0

?81.3

63?.5

3.42
3.42

3.42

2.1?‘
2.1?
0.88

2.1?

2.13

4,2?0.8
4,2?0.8

284.?

894.8
949.0

1,692.?

1,354.?



Use menu item Settings a Printing 8. Title Block Title Wall 0.4 - COHBL P090 I 1 E34
Project Namei'Number : 2020-0196

to set these five lines of information D0901} -_1AG D0405 14 MAY 2020
for your program. D000f|P00l'I----

This Wall in File: M:tPRO.lECTS\Altman, Benjamint2020-0196 Altman Middle Lot‘iDocumentstcalcst2020-019

i0ll=t§li'l-E0il»?=l_li0li3lsY=s2l]11i0’ 000 m0'0'0 Cantilevered Retaining Well Code: rec 2015.ACl 313-14,i4c| 630-13
License To : MC SCIUARED, INC

Criteria i  oilData  ,1 --
1-|_33 ft AIIDW Soil Bearing = 3,000.0 psfRetained Height =

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

O no ft Equivalent Fluid Pressure Method
' Active Heel Pressure = 35.0 psffft

0.00
6.00 in

0.0 ft

Surcharge Lciadsl I Lateral Load Applied toA3Sten0100 I 0

Passive Pressure =
Soil Density, Heel =
Soil Density, Toe =
Footing||SoiI Friction =
Soil height to ignore

for passive pressure = 12.00 in

400.0
120.00

0.00
0.500

psf//ft
pcf
pcf

Surcharge Over Heel = 50,0 psf Lsisrsi Lpsd =
Used To Resist Sliding 6 Overturning i-isi hi is Ts =9 FSurcharge Over Toe = 0.0 ___Hsighi is i3si-ism =
Used for Sliding 6. Overturning

0.0 #lft
0.00 ft
0.00 ft

_ -- - -- Load Type = Wind (W)

0.0 lbs Wind on Exposed Stem = 0.0 psfAxial Dead Load =
Axial Live Load =
Axial Load Eccentricity =

0.0 lbs
0.0 in

(Service Level)

Design Summary 1 Stem Construction Bettem

Wall Stability Ratios
Overturning =
Sliding =

Total Bearing Load =
...resultant ecc. =

Soil Pressure @ Toe =
Soil Pressure @ Heel =

Allowable e

Design Height Above Fti: fi=
Wall Material Above "Ht:

2-00 Ol<_ Design Method
1.40 Rflllfi '0 1.5! Thickness

?',912 lbs
0.00 in

1,21? psf
1,21? psf
3,000 pgf

Soil Pressure Less Than Allowable
ACI Factored @ Toe =
ACI Factored @ Heel =
Footing Shear @ Toe =
Footing Shear @ Heel =

Allowable =
Sliding Calcs

Lateral Sliding Force =
less 100% Passive Force = -
less 100% Friction Force = -
Added Force Req‘d =

....for 1.5 Stability =

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

1,?04 psf
1,?04 psf

12.4 psi
6.1 psi

?5.0 psi

2,840.3 lbs
250.0 lbs

3,956.1 lbs
0,0 lbs

54.4 lbs

Rebar Size
Rebar Spacing
Rebar Placed at

-1-

-1-
ill-

-1
-l-|i

-n_

n—

Stem OK
0.00

Concrete
LRFD
10.00
# T
12.00
Edge

:=*I5:¢:i:=:3ri*l:i:i'

Adjalcentlliiioting Load 0 0 A I
0.0 lbs

0.00 ft
0.00 in

Adjacent Footing Load =
Footing Width =
Eccentricity =
Wall to Ftg CL Dist = 0.00 ft
Footing Type Line Load
Base Above1'Below Soil : U O ft

at Back of Wall '
Poisson's Ratio = 0.300

Design Data
fbi'FB + fa1'Fa
Total Force @ Section

Service Level
Strength Level

Moment....Actua|
Service Level
Strength Level

Moment.....Allowable
Shear.....Actual

Service Level
Strength Level

Shear.....Allowable
Anet (Masonry)
Rebar Depth ‘d'

lbs =
lbs =

ft-# =
ft-# =

psi =
psi =
psi =
in2 =

in =

0.800

3,858.?

15,0?2.2
18,8-25.8

42.5
82.2

?.56
Masonry Data ---—~ - -

f'm
Fs
Solid Grouting
Modular Ratio 'n'
Wall Weight

Load Factors
Building Code IBC 2015.ACl
Dead Load
Live Load
Eanh,H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.000

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

i1-ei=
psi =

psf = 125.0

Medium Weight
ASD

Concrete Data
f‘c
Fr

psi =
psi =

3,000.0
60,0000



Project NameiNumber : 2020-0198 ")(
Use menu item Settings > Printing Bi Title Block Title Wall _3,4 - Const. Page: 2 /
to set these five lines of information D5906 3|!‘-‘KG D3181 14 MAY 2020
for your PI-fig,-am_ Desoript|on....

This Wall in File: M:iPROJECTS\Altman, Benjamin\2020-0106 Altman Middle Lot‘\Doouments‘icalcsi2020-019
RetainPro{o}1t-E3?-2019, Build 11.19.0117 . . .License = Kw-0605011? Cantilevered Retaining Wall Code: rec 2015,1401 310-14,1401 530-13
License To : MC SQUARED, INC.

A Concrete Stem Rebarlltrea Details
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment} : 0.4624 in2iit
(4i'3) * As : 0.6165 in2iit Min Stem T&S Reinf Area 2.?19 in2
200bdr'fy : 200{12}(?.5625}!60000 : 0.3025 in2iit Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2i’1't
0.0016bh : 0.0016(12}(10) : 0.216 in2i'ft Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.4624 in2iit #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.6 in2i'it #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.2294 in2i'1't #6@ 22.00 in #6@ 44.00 in
Footing Data I Footing Design Results I
Toe Width = 1.?5 ft Ioe Q
HBEI Width = 435 Factored Pressure = 1,?04 1,?04 psf
Total Footing Width = 6.50 Mu‘ : Upward = 2.609 13.0?1 ft-#

366Fcifiting Thickness = in MU‘ I DUWHWHTC1 = fl.-#

_ _ Mu: Design = 2,224 1,43? ft-#
KEY Wmh : 0'00 En Actual 1-Way Shear = 12.40 6.12 psi
KEY D?F'“‘ = U-0° ‘" Allow 1-Way Shear = 40.00 40.00 psiKey Distance from Toe = 0.00 ft TUE Reinforcing = # 5 @ 1200 in
{G = 2,505 I35] FY = 5g_ggg pg] Heel Reinforcing = # 5 @ 12.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As “/s = 0.0016 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Tee 2-00 @ Bim.= 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 6 8paoings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #?@ 21?? in, #6@ 36.56 in, #9@ 46
Heel: Not req'd: Mu <1 phi*5*|ambda*sqrt(f'c}*Sm
Key: No key defined

Min footing T&S reinf Area 1.66 in2
Min footing T&S reinf Area per foot 0.26 in2 rft
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.26 in #4@ 16.52 in
#5@ 14.35 in #s@ 2020 in
#0@ 20.3? in #0@ 4024 in



This Wall
RetainPro{c)196? 2010 Build 11.10.0112 . . .
llllltéliéflfige $50 0E10é0égUAREDI INC. Cantilevered Retaining Wall code; |BC 3[i15,A(;| 31g-14,A(;| 539-13

Summ:-=12 of Overturning 8- Resisting Forces 6 Moments A 1 I
.....DVERTURNlNG . . . . . . . . ..RESlSTlNG...

Force Distance Moment Force Distance Moment
lbs __ ___ ft-# lbs __ft _ __ ft-#t__________

OJ ECTS‘tAltman, Benjamint2020 0196 Altman cumentstcalcs\2

Project NamelNumber : 2020-0196
Use menu item Settings 1- Printing E-i Title Block Titlo Wall 0,4 - Const. Page : 3
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program DE5GriptiiZii‘|....

- 626-

Sloped Soit Over Heel
6.1?’ 1,1055 SUl'ChEll"gE OVEF HEE|

Adjacent Footing Load
Axial Dead Load on Stem

* Axial Live Load on Stem
Soil Over Toe
Surcharge Over Toe
Stem Weight(s)

Total = 2,640.3 O.T.M. = 12,043.2

Vertical Loads used for Soil Pressure = ?,912.2 lbs

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

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

---A Earth @ Stem T
Footing Weight
Key Weight

Resistingi'Overturning Ratio = 2.60 ye,-L Component

HL Act Pres (ab water tbl) 010.0 2.42 10,034.? 50" Over HL (H0 water tbl) 1.25013
|-||_ AC1 p,-E5 (be water tb|) Soil Over HL (bel. water tbl)
Hydrostatic Force Watre Table
Buoyant Force
Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Above Soil

1-

1-

1-ii

i—i|

.—||

ransitions =
.|i_

1,416.3

I-

Horizontal Deflection at Iop of Wall due to settlement of §oil
(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 5110‘-‘B GHIGUF-91'0" 55 “G1 1"’-and if_.t_l’_i__E-1 bee_l___soil bearing_pressure exceeds J_b_i=.-1t _r;i_f_t_i1g toe,
beca_t;se the wall would then tend_to__rotate_ii1to the retained soil.

3.42
3.42

4.54

0.66

2.1?

3.25

Total= 1912.2 lbs R.l'ii'l.=
* Axial live load NOT included in total displayed, or used for overturning

resistance, but is included for soil pressure calculation.

24,'l64.6
24,164.6

669.4

3,066.5

3,166.6

31,3'l1.5



Project Nameihl umber : 2020-0196
Use menu item Settings Ia Printing 6 Title Block Title Wall ,3 - Loaded Page: 1
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
fgf yguf p|'gg|'3|-|-|_ DBSCFl[)1lDH....

This Wall iri File: lVl:\F’ROJECTS\Altm an, Benjamint2020-01 96 Altman Middle LottDocumentstcal cs‘i2020-010
RetainPro (c) 1002-2010, Build 11.10.0112License = Kw-0605811? Cantilevered Retaining Wall Code: rec 2015.401 010-14,401 500-10
License To : MC SQUARED, INC.

| Criteria I Soil Data i A
1133 ft Allow Soil Bearing = 3,000.0 psfRetained Height

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

0.00 ft
0.00
6.00 in

0.0 it

Equivalent Fluid Pressure Method

Passive Pressure =
Soil Density, Heel
Soil Density, Toe
Footing||SoiI Friction
Soil height to ignore

-—

1-1-

for passive pressure = 12.00 in

400.0
120.00

0.00
0.500

Active Heel Pressure = 35.0 psffft

psflft
pcf
pcf

|1Surcharge Loads I Lateral Load Applied to Stem
Surcharge Over Heel = 511,0 psf
Used To Resist Sliding 6 Overturning

Surcharge Over Toe = 0.0
Used for Sliding 6 Overturning

| Axial Load Applied to Stem h
Axial Dead Load
Axial Live Load
Axial Load Eccentricity 0.0 in

Design Summary A ‘

Wall Stability Ratios
Overturning
Sliding

— 460.0 lbs

2.66 OK
1.62 OK

Total Bearing Load
...resultant ecc.

6,?22 lbs
0.00 in

Soil Pressure @ Toe
Soil Pressure @ Heel

Allowable = 34300 psf
Soil Pressure Less Than Allowable

AC1 Factored @ Toe 1,6?9 psf
AC1 Factored @ Heel 1,6?0 psf
Footing Shear @ Toe 13.9 psi
Footing Shear @ Heel {}_4 psi

Allowable ?5.0 psi
Sliding Calcs

Lateral Sliding Force =
less 100% Passive Force =
less 100% Friction Force
Added Force Req‘d

....for1.5 Stability

1,342 psf OK
1,342 psf OK

OK
OK

2,640.3 lbs
- 250.0 lbs
- 4,361.1 lbs

0.0 lbs
0.0 lbs

OK
OK

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

-_|i
._.Lateral Load

...Height to Top

...Height to Bottom
Load Type

l 

__“_l

0.0 #i"ft
0.00 ft
0.00 ft

Wind (W)
(Service Level)

(Service Level)
330-0 lbs Wind on Exposed Stem = 0.0 psf

Adjacent Footing Load I
0.0 lbs

0.00 it
0.00 in
0.00 ft

Line Load

Adjacent Footing Load
Footing Width
Eccentricity
Wall to Ftg CL Dist
Footing Type
Base Abover'Below Soil 2 O 0 ft

at Back of Wall '
Poisson's Ratio = 0.300

Stem Construction Bflttflm
Stem OK

Design Height Above Ftg it = 0,110
Wall Material Above "Ht"
Design Method
Thickness
Rebar Size
Rebar Spacing
Rebar Placed at

_lI
1

s_
1

,_

i|—

Concrete
LRFD
10.00
# T
12.00
Edge

Design Data
fbl'FB + fai'Fa
Total Force @ Section

Service Level
Strength Level

Moment....Actual
Service Level
Strength Level

Moment.....Allowable
Shear.....Aotua|

Service Level
Strength Level

Shear.....Allowable
Anet (Masonry)
Rebar Depth ‘d'

lbs =
lbs =

ft-# =
ft-# =

psi
psi =
psi =
in2 =

in

0.600

3,656.?

15,0T2.2
16,625.6

42.5
62.2

7.56
Masonry Data

Pm
Fs
Solid Grouting
Modular Ratio 'n'
Wall Weight

Load Factors“ T"
Building Code IBC 2015,ACl
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

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

psi
psi

psf = 125.0

Medium Weight
ASD

Concrete Data
f‘c
FY

1-1-oat
psi =

3,000.0
60,000.0

0!



Bottom Stem

(413) * As :
200bdr'fy ; 200(12)(2.5025)r00000 ;
0.0010511 ; 0.0010(12){10);

Required Area :
Provided Area :
Maximum Area:

As (based on applied moment) :
Vertical Reinforcing
0.4624 in2i'ft
0.6165 in2i'ft
0.3025 in2i'ft
0.216 in21'ft

0.4624 in2i'lt
0.6 in2.fft
1 2294 in2ilt

Project NamefNumber : 2020-0196
Use menu item Settings 2- Printing 6 Title Block Title Wall _3 - Loaded Page 2
to set these five lines of information DSQHFI JAG D610 14 MAY 2929
for yguf prggran-|_ DESC-l'lp1l'Dl'l....

This Wall in File: M:tPROJECTS\Altman, Benjamin‘i2020-0196 Altman Middle LottDocuments‘tcalcst2020-019
R t i P l 11967-2019 B ild11.19.07.1? . . .e an ro c , uLicense: i<w-00050112 Cantilevered Retaimng Wall Code rec 2015 ACI 010 14 ACI 500 10
License To ' MC S UARED INC.

Concrete Stem Rebar Area Details I
Horizontal Reinforcing

Min 8tem T68 Reinf Area 2.?19 in2
Min 8tem T6S Reinf Area per ft of stem Height 0 240 in2!fl
Horizontal Reinforcing Options :
One layer of : Two layers of :
#4@ 10.00 in #4@ 20.00 in
#5@ 15.50 in #5@ 31.00 in
#6@ 22 00 in 6@ 44.00 in. ' . ' #

Footing Data 7 I Footing Design Results in 7
1.25 rt E Heel
4-75 Factored Pressure
6-50 _ Mu‘ : Upward

Footing Thickness = 12.00 in W I DAWHWAYA

Toe Width
Heel Width
Total Footing Width

Key Width
Key Depth
Key Distance from Toe

Mu: Design
Actual 1-Way Shear =

0'00 ft Allow 1-Way Shear
' Toe Reinforcing

f‘c = 2,500 psi Fy = 50,000 psi H001 Reinfflrfiine
Footing Concrete Density = 150.00 pcf Key Reinforcing
Min. As % = 0.0016 Footing Torsion, Tu = 0.00 fl-lbs
C02-or @ T00 2-00 @ Btn1_= 3.00 in Footing Allow. Torsion, phi Tu = 0.00 fl-lbs

1,679
2,67?

366
2,491
13.91
40.00

#5@12.00 in
#5@12.00 in
None 8pec'd

1,679 psf
14,409 it-#
14,506 it-#

99 fl-#
0.42 psi

40.00 psi

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

Other Acceptable Sizes 6 Spacings
Toe: #4@ 9.25 in, #5@, 14.34 in, #6@ 20.36 in, #7@ 2? T? in, #6@ 36 56 in, #9@ 46
Heel: Not req'd: Mu -=1 phi*5*lambda*sqrt(f‘c)*8m
Key: No key defined

Min footing T68 reinf Area 1.66 in2
Min footing T68 reinf Area per foot 0.26 in2 rft
If one layer of horizontal bars: If two layers of horizontal bars

#4@ 9.26 in #4@ 16.52 in
#5@ 14.05 in #5@ 20.20 ll"i
#0@ 20.02 in #0@ 40.24 in



Project Namer'N umber : 2020-0196
Use menu item Settings 2- Printing 6 Title Block Title Wall _3 - Loaded Page: 3
to set these five lines of information D5906 JAG D6161 14 MAY 2920
ffif ygur p|'g.gra|'|'|_ D'E5Cl'lptl'U|'l....

This Wall in File: lvl:tPROJECTS\.Altman, Benjamint2020-0196 Altman Middle LottDocumentstcalcst2020-019
RetainProlcl196?-2019, Build 11.19.0117 . . .License: Kw-00050112 Cantilevered Retaining Wall Code: IBC 2015,2101 010-14,.4c| 500-10
License To : MC SQUARED, INC.

l Summafl of Overturningll65l§e05i5stin5g5 Forces 6 Moment0 I
.....OVERTURNlNG . . . . . . . . ..RESlSTlNG...

Force Distance Moment Force Distance Moment
ft-#Item lbs ft fl-# lbs ft

‘Q-, \.}~..1

HL Act Pres (ab water tbl) 010.0 2.42 10,004.2 50" 920" HL l-*-1b- Water tbl) 1-250-U
|_||_ Act pres (be water tb|) $011 Over HL (bel. water tbl)

Watre Table
Sloped Soil Over Heel

1793 an 1_1U8_5 Surcharge Over Heel
Adjacent Footing Load

Hydrostatic Force
Buoyant Force =
Surcharge over Heel =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soit = $0" '9‘-‘Er T00

= Surcharge Over Toe
Stem Weight(s)

* Axial Live Load on Stem

----- A Earth @ Stem TransitionsTotal = 2,040.0 O.T.M. = 12,040.2 Fnutingweigh,
Key Weight

Resistingfflverturning Ratio = 2.66 ye,-1_ cgmpgnent

-I-in

|_|-

Axial Dead Load on Stem =

41

|_|-

|_|-

-1.

1-ii

195.6

610.0
460.0

1,416.3

975.0

3.42
3.42

4.54

2.17
2.17
0.66

2.17

3.25

Vertical Loads used for Soil Pressure = 6,?22.2 lbs Tom = B ?-222 ")5 RM‘:
* Axial live load NOT included in total displayed, or used for overturning

resistance, but is included for soil pressure calculation.

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

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

l 

Horizontal Deflection at Top of_Wg_l_l glue to settlement of soil
(Deflection due to wali bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.000 in
The above calculation__is_ri_pt_ valid i_f.-tl1e.._0e0l so_il be-arin0_0ree0ure exceeds that of the toe,
because the wall would_th_e_r_i_ tend to rotateintothe retained soil.

24,1040
24,104.0

000.4

715.0
1,040.0

3,066.5

3,166.6

32,026.5



Project NamelNumber : 2020 0196
Use menu item Settings 2- Printing 6 Title Block Title Wall 3 - Seismic Page: 1
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
fqf ygur p|'gg|'3f|1_ DESCl'l|IlllOl1....

This Wall in File: tvl:‘1PRO-JECTS‘tAltman, Benjamin‘12020-0196 Altman Middle Lot‘iDoci.iments‘\calcs‘i2020-019
 etainProc 1002-2010, Build 11.10.02.12 . . .
License = i<w-00000112 Cantilevered Retaining Wall code; |i3(3 2015,2431 313-14,,4,(;| 530-13
License To: MC SQUARED, INC.

Criteria Soil Data
Retained Height T
Wall height above soil =
Slope Behind Wall =
Height of Soil over Toe =
Water height over heel =

[mo f Equivalent Fluid Pressure Method
t Active Heel Pressure = 35.0 psffft

0.00
6.00 in 11

:1

0.0 ft Passive Pressure =
Soil Density, Heel =
Soil Density, Toe =
Footing||SoiI Friction =
Soil height to ignore . r

for passive pressure = 12.00 in l

i Surcharge Loads I
\_...., -_.._.I-

400.0 psfilft
120.00 pcf

0.00 pcf
0.500

I *1

Surcharge Over Heel = 50,0 psf |_ate,-3| Load =
Used To Resist Sliding 6 Ove ...Height to Top

Surcharge Over Toe = 0.0 ___Heigh1t,-3, 5,-mom -
rlurning

Used for Sliding 6 Overturning Load Type
| Axial Load Applied to Stem H

Axial Dead Load =
Axial Live Load =
Axial Load Eccentricity =
Earth Pressure Seismic 5Lo5ai:l I

l‘-’lell'l9d I Ul'lll9l'"'| Uniform Seismic Force =
ll-‘ll-|llll3lll*l‘”-‘I’ U599 = 9-999 Total Seismic Force =
(Multiplier used on soil density)

Designlliiiiiiitialfy 5 7| A Stem Construction I

will 5lfl9llll1if Ratios Wall Material Above "Ht"
Overturning =

ts-srsiitsssisspiiiisis to Stem I
0

0.00
7:1 as

H 4-: 1-‘ll9-

11 33 ft Allow Soil Bearing = 3,000.0 psf l

g_gg ft Eccentricity

. Footin T e0 YD
(Service Level) Base Above.fBelow Soil _

73.960
912.173

-wet‘_,,)l:l
0OK

Bottom

0.0 lbs
0.00 ft
0.00 in
0.00 ft

Line Load

339-0 lbs Wind on Exposed Stem = 0.0 psf at Back Of i,r1,rg|| T 0'0 ft
488% lsewlce Level) Poisson's Ratio = 0.300

Adjacent Footing Load I
Adjacent Footing Load
Footing Width

Design Height Above Ftg ft=

Design Method
Sliding = ' 3 Ratlo 9 1'5! Thickness

Total Bearing Load =
...resultant ecc. =

Soil Pressure @ Toe =
Soil Pressure @ Heel =

Allowable =
Soil Pressure Less Than

ACI Factored @ Toe =
ACI Factored @ Heel =
Footing Shear @ Toe =
Footing Shear @ Heel e

Allowable =
Sliding Calcs

Lateral Sliding Force =
less 100% Passive Force = -
less 100% Friction Force = -
Added Force Req‘d =

....for1.5 Stability =

6,222 lbs
0.00 in

1,342 psf OK
1,342 psf OK

pgf
Allowable

1,679 psf
1,679 psf

13.9 psi OK
0.4 psi OK

75.0 psi

3,476.6 lbs
250.0 lbs

4,361.1 lbs
0.0 lbs OK

607.2 lbs NG

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

Load Factors
Building Code IBC 2015,ACl
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.000

Rebar Size
Rebar Spacing
Rebar Placed at

-n

1-1-

-n-0

1-1-
-In

-n-0

As *1 lvlin ‘iri-
0.00

Concrete
LRFD
10.00
ilil 7
12.00
Edge

Design Data
fbiFB + faifFa = No Good
Total Force @ Section

Service Level
Strength Level

Moment....Actual
Service Level
Strength Level

Moment.....Allowable
Shear.....Actual

Service Level
Strength Level

Shear.....Allowable
Anet (Masonry)
Rebar Depth ‘d'

lbs =
lbs =

ft-# =
ft-# =

psi =
psi =
psi =
in2 =

in -F

4,696.9

19,620.6
16,625.6

51.6
62.2

7.56
Masonry Data

f'm
Fs
Solid Grouting
Modular Ratio 'n'
Wall Weight
Short Term Factor
Equiv. Solid Thick.
Masonry Block Type
Masonry Design Method

psi =
psi =

psf= 125.0

Medium Weight
ASD

Concrete Data
f‘c
F2

pal =
psi =

3,000.0
60,000.0

I"-. "Pot.57/



Project Namel'Number : 2020-0193
Use menu item Settings > Printing & Title Block Title Wall _3 - Seismic Page: 2
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description....

This Wall in File: M'\PROJ ECTS\Altman, Eienjaminl2020-0198 Altman Middle LottDocuments‘lcalcst2020-019
R P 193?-2019, B ld1‘1.1. .1? - - -o?§r'§J?+533-06053111 “' W Carltllevered Retammg Wall Code: IBC 2015,AC| 318-14,AC| 52.0-12.
License To: MC SQUARED, INC.

Concrete Stem Rebar Area DetailsLI
Bottom Stem Vertical Reinforcing
As (based on applied moment} :
(413) * As :
200bdffy : 200(12)(?.5625)f60000
0.0018bh : 0.0018(12}(10):

0.6081 in2l'tt
0.810? in2l'ft
0.3025 ir|2l'ft
0.216 in2fft
I-I-I--n-n-1-111111;;

0.6081 in2l'ft
0 6 |n2l1't
1 2294 in2l1't

Horizontal Reinforcing

Min Stem T&8 Reinf Area 2119 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2lit
Horizontal Reinforcing Options :
One layer of : Two layers of :
#4@ 10.00 in #4@ 20.00 in
#5@ 15.50 in #5@ 31.00 in
#5@ 22.00 in #6@ 44.00 in

Footing Data Footing Design Resultsiittt '
Toe Width =
Heel Width =

Requlred Area
Provided Area : . '
Maximum Area : .

1.T5 ft
4-T5 Factored Pressure =

Total Footing Width =
Footing Thickness = 12,00 in Ml! I Dfiwflwflrd

_ lvlu: Design =
0'00 tn Actual 1-Way Shear =
0'00 m Allow 1~Way Shear =

Toe Reinforcing =
rt; = 2,500 psi Fy = 50,000 psi Heel Reiflffirfliflg =
Footing Concrete Density = 150.00 pcf Key Reinforcing =
Min. As “:5 = 0.0018 Footing Torsion, Tu =
Ct-wer @ Tep 2-U0 @ Blm-= 3-U0 in Footing Allow. Torsion, phi Tu =

Key Width =
Key Depth =
Key Distance from Toe =

6.50 Mu‘ : Upward =

0.00 ft

E
1,B?9

E
1,8?9 psf

2,B?? 14,409 ft-#
= 386 14,508 ft-#

2,491 99 ft-#
13.91
40.00

# 5 @ 12.00 in
# 5 @ 12.00 in
None Spec'd

0.42 psi
40.00 psi

0.00 ft-lbs
[1.00 ft-lbs

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

Other Acceptable Sizes 8t Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #'?@ 2?.?'?' in, #B@ 36.56 in, #9@ 46
Heel: Not req'd: Mu si phi*5*lambda*sqrt(f'c)*8m
Key: No key defined

Min footing T&S reinf Area 1.68 in2
Min footing T&S reinf Area per foot 0.26 in2 rlt
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.26 in #4@ 18.52 in
#5@ 14.35 in #5@ 2830 in
#5@ 20.3? in #6@ 40.?'4 in



.4’? "‘TLProject Namei'Number : 2020-0198
Use menu item Settings P Printing 8. Title Block Title Wall _3 - Seismic Page : 3 *5
to set these five lines of information Dsgnr: JAG Date: 14 MAY 2020
for your program. Description...

This Wall in File: M:\.PRO.l ECTSiAltman, Elenjamint2020-0198 Altman Middle LottDocumentstcalcst2020-019
RetainPro (c) 198?-2019, Build 11.19.0?.1T . . .License = Kw-06053117 Cantilevered Retaining Wall Code: IBC 2015.ACl 318—14,ACl 530-13
License To : MC SQUARED, INC.

Surnmaz of Overturning & Resisting Forces 8-t Moments PL I
.....OVERTURNlNG..... .....RESlSTlNG.....

Force Distance Moment Force Distance Moment
Item lbs it it-# lbs ft ftf#

|-{|_ Act pres (db water {D1} g1g_3 342 1gIg34_7 Seil Over HL (ab. water tbl) 1,250.0 3.42 24,184.8
H|_ Act pres (dd water tbg) Soil Over HL (bel. water tbl} 3.42 24,184.8
Hydrostatic Force Watre Table
gddydnt Fdrdd = Sloped Soil Over Heel =
Surcharge over Heel = 1?9.8 8.1? 1,108.5 Surcharge Over Hem = 195-8 4-54 889-4
Surcharge Over -|-De = Adjacent Footing Load =
Adjddddt Fddtind |_ddd = Axial Dead Load on Stem = 810.0 2,1? 715.0
Added |_dterd| Lddd = * Axial Live Load on Stem = 480.0 2.1? 1,040.0
Load @ Stern Above Soil = Soil Over Toe = 0.88
Seismic Earth Load = sass 6.1? 3,936.5 Suichaige Pier T99 =

= Stern Weight(s) = 1,418.3 2.1? 3,088.5
A--— A-4? Earth @ Stem Transitions =

T98!‘ = 3=4?5-5 P-T-""'- = 15-9?9-7 Footing Weight = 9?5.0 3.25 3,168.8
Key Weight =

ResistinglOverturning Ratio = 2.00 t;dd_ Qdmpdndnt =
Vertical Loads used forSo1l Pressure = 8,?22.2 lbs -I-Uta‘ = 8,7222 ms R_M_= 32|'@'€§"'

* Axial live load NOT included in total displayed, or used for overturningif Seismic is inC|Uddd_ the OTM and Suding ratios resistance, but is included for soil pressure calculation.
be 1.1 per section 180?.2.3 of IBC 2009 or IBC 201
Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

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

| l'l'—iPltll A I
Horizontal Deflection at Top of,Wa|l 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
Itteapove calculation is_rJe_t_valid if the heel soil bear_i_r1g_pressure exceeds that of__the toe.
becagse the wall wou|d__tl]en tend to rotate into the retained soil.



Use menu item Settings -"-'-- Printing 8r Title Block Title Wall _4A - Loaded Page : 1 F
Project Namei‘Number : 2020-0198

to set these five lines of information DP-gnr_I -_JAG Detei 14 MAY 2020
fgr ygur p|'qg|*am_ D'ESCl'lplIlDl1....

This Wall in File: M:tPRO.JECTS\Altman, Benjamin‘i2020-0198 Altman Middle Lot‘iDocumentstcalcsl2020-019
RetainPro {cj 198?-2019, Build ‘l1.19.0?.1? . . .License = Kvv-csnsa11? Cantilevered Retaining Wall Code: IBC 2015.ACl 318-14,ACl 530-13
License To : MC SQUARED, INC.

— 5°" Data
Retained Height =
Wall height above soil =
Slope Behind Wall =
Height of Soil over Toe =
Water height over heel =

1133 ft AllOW Stfill Beating = 3,000.0 |DSf
U on ft Equivalent Fluid Pressure Method

0.00
8.00 in

0.0 it

i Surcharge Loads I Lateral Load Applied to Stem I

Active Heel Pressure =

Passive Pressure =
Soil Density, Heel =
Soil Density, Toe =
Footing||SoiI Friction =
Soil height to ignore

for passive pressure =

35.0 psflft

400.0 psfift
120.00 pcf

0.00 pcf
0.500

12.00 iri

Surcharge Over Heel = 50,0 psf L t [L d =
Used To Resist Sliding s Overturning a|_|era “HT =eight to oi:

: U.'U _“Height to, —

Used for Sliding 8r Overturning

ca Z21 E :1‘
0.00 ft
0.00 ft

_ _ Load Type = Wind (Wji

255-U lbfi Wind on Exposed Stem : 0.0 psfAxial Dead Load =
Axial Live Load =
Axial Load Eccentricity =

425.0 lbs
0.0 in

(Service Level)

1_.._.'_'i__.' J
Adjacent Footing Load it A

0.0 lbs
0.00 ft
0.00 in
0.00 ft

Line Load

Adjacent Footing Load =
Footing Width =
Eccentricity =
Wall to Ftg CL Dist =
Footing Type
Base AboveiBelow Soil : U U ft

at Back of Wall ‘
Poisson's Ratio I 0.300

Design Summary I lStem Construction I __,!39il9""
' St OK

Design Height Above Ftg ft= Entiijti
Wall Stability Ratios
Overturning
Sliding

Total Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

Allowable

-areU30‘)

8,592 lbs
0.00 in

1,322 |DSf
1,322 pSi
3,000 pgf

Soil Pressure Less Than Allowable
ACI Factored @ Toe
ACI Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel

Allowable
Sliding Calcs

Lateral Sliding Force
less 100% Passive Force
less 100% Friction Force
Added Force Req‘d

....for 1.5 Stability

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

1-i-

1,851 psf
1,851 psf

13.? psi
1.3 psi

?5.0 psi

2,840.3 lbs
250.0 lbs

4,298.1 lbs
0.0 lbs
0.0 lbs

Well Material Above "Ht"
5 OK Design Method
U OK Thickness

Rebar Size
Rebar S acinP 9
Rebar Placed at

Design Data
fbl'FB + fa!Fa = U-300
Total Force @ Section

Service Level
Strength Level

Moment....Actua|
Service Level
Strength Level

Moment.....Allowable
Shear.....Actual

Service Level
Strength Level

Shear.....Allowab|e
Anet (Masonry)
Rebar Depth ‘d'

= Concrete
= LRFD
= 10.00

iii T
= 12.00
= Edge

lbs =
lbs = 3,858.?

it-# =
ft-# = 15,0?2.2

= 18,825.8

psi =
psi = 42.5
psi = 82.2
in2 =

in = T.58
Masonry Data "'"— -

f'm
Fs
Solid Grouting
Modular Ratio 'n‘
Wall Weight

Load Factors
Building Code IBC 2015,ACl
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

1.200
1.800
1.800
1.000
1.000

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

int =
psi =

psf = 125.0

= Medium Weight
= ASD

Concrete Data

Y
t‘c psi = 3,000.0
F sip '= 80,000.0



Project NameiNumber: 2020-0198 8
Use menu item Settings =- Printing 8 Title Block Title Wall _4A - Loaded Page : 2
to set these five lines of information Dsgnr: ._JAG Date: 14 MAY 2020
for your program. DB5BF|Pi"3-'Fl~---

This Wall in File: M:tPRO.lECTS\.Altman, Benjamin\2020-0198 Altman Middle LotlDocumentstcalcs\2020-019
 etainProc)1987-2019, Build11.19.'0?-.1? . " . .
License: KW-0805811? Cantilevered Retaining W3" Code: IBC 2015.ACl 318-14,ACl 530-13
License To : MC SCIUARED, INC.

[Coincrete Stem Rebar Area Details I
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.4824 in2l'ft
(4i3) * As: 0.8185 in2l'ft Min Stem T8S Reinf Area 2.?19 in2
200bdlfy : 200(12)(?.5825)i'80000 : 0.3025 in2i'ft Min Stem T8S Reinf Area per it of stem Height : 0.240 in2l'ft
0.0018bh : 0.0018(12)(10) : 0.218 in2i'ft Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.4824 in2i'1’t #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.8 in2lft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.2294 in2i'ft #8@ 22.00 in #8@ 44.00 in
Footing Data I Footing Design Results I
Toe Width = 1.?‘5 it @ E
Heel Width = 4.?5 Factored Pressure = 1,851 1,851 psf
Total Footing Width = 8.50 Mu‘ : Upward = 2,834 14,195 ft~#

388Feeting Thiel-meee = 1239 in Mu’ : Downward = 14,508 ft-#
, _ Mu: Design = 2,448 314 it-#

EB? Bfldm I in Actual 1-Way Shear = 13.8? 1.33 psi
BY 88 I - ‘“ Allow 1-Way Shear = 40.00 40.00 psiKey Distance from Toe - 0.00 ft -|-De Reinfnrcing = # 5 @ 1200 in

pd = 2_5gg psi FY = 5g_ggg pd; Heel Reinforcing = # 5 @ 12,00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As ‘ifs = 0.0018 Footing Torsion, Tu = 0.00 it-lbs
C@vei@Tep 2-00 @Birn-= 3-00 in Footing Allow. Torsion, phi Tu = 0.00 it-lbs

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

Other Acceptable Sizes 8 Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #8@ 20.38 in, #?'@ 21?? in, #8@ 38.58 in, #9@ 46
Heel: Not req'd: Mu ~=-1 phi*5*|ambda*sqrl(f'c}*Sm
Key: No key defined

Min footing T8S reinf Area 1.88 in2
Min footing T8S reinf Area per foot 0.28 in2 ift
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.28 in #4@ 18.52 in
#5@ 14.35 in #5@ 28.T0 in
#8@ 20.3? in #8@ 40.T4 in
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l Summaz of Overturning 8 Resistiaugi Forces 8 Moments A it I
.....O‘v'ERTURNlNG..... .....RES|ST|NG.....

Force Distance Moment Force Distance Moment
Item lbs ft ___ _ ft-# lbs ft it-#

HL Act Pres (ab water tbl) 818.8 2.42 18,834.? Seil 0*-ier HL (e b- water tbl) 1.250-0

Hydrostatic Force Watre Table
Bugygrll Fgrijg = SlDp~BCl Sfill OVEN’ l'lBE!'

Surcharge over Heel = 1?9.8 8.1? 1,108.5 Surcharge Over Heel
Surcharge Over TUE, = Adjacent Footing Load
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil = SP" Over TPB

= Surcharge Over Toe
Stem Weight(s)

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

A —-—-— Earth @ Stem Transitions=
Tfitai = = Ffiuting

_ _ _ _ Key Weight
Resistingl'Overturning Ratio = 2.85 yd,-i_ Cdmpdndm
Vertical Loads used for Soil Pressure = 8,592.2 lbs Tum, = TB 592 2 lbs R M = “"'"“€iT§é";,'E*T

on-

195.8

880.0
425.0

1,418.3

9?5.0

3.42
3.42

4.54

2.1?
2.1?
0.88

2.1?

3.25

24,184.8
24,184.8

880.4

552.5
920.8

3,088.5

3,188.8

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

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

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

l 

Horizontal Deflection at Top of Wall due to settlement of ,s_o_j_l
(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_eoi|_beari_ng_pressure exceeds that of the toe,
because the wall would then tend to__r_o_tat_e. in_to the __r_e_tained soil.
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This Wall in File: M:tPRO.lECTS\Altman, Benjaminl2020-0198 Altman Middle Lot‘lDocumentstcalcsl2020-019
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Criteria i | Soil Data l
Retained Height
Wall height above soil =
Slope Behind Wall =
Height of Soil over Toe =
Water height over heel =

1133 ft Allow Soil Bearing = 3,000.0 psf
Equivalent Fluid Pressure Method

0‘0U Active Heel Pressure = 35.0 psfift000 ft

8.00 in
0.0 ft Passive Pressure =

Soil Density, Heel =
Soil Density, Toe =
Footing||SoiI Friction =
Soil height to ignore. . i-:=i=:-i=isi=i:=i-=for passive pressure = 12.00 in Pi

- - -_-___--_ |

400.0 psffft
120.00 pcf

0.00 pcf
0.500

Surcharge Loads I Lateral Load Applied to Stem U [Adjacent Footing L558 I
Surcharge Over Heel = - L t I L dUsed To Resist Sliding 8 Overturning ___aHZright€§ 1-dp -

50 0 Fist

Surcharge Over Toe = i 0.0 ___|_|didl-It id, Bdttdm =
Used for Sliding 8 Overturning

Axial Load Applied to Stem i
Axial Dead Load =
Axial Live Load =

255.0 lbs
425.0 lbs

Axial Load Eccentricity = 0.0 in
Earth inrssisoisssisrniip 81.8556 I

M91009 I Unlffirm Uniform Seismic Force =
Multiplier U599 = 9-999 Total Seismic Force =

Load Type

g_d #,ifi Adjacent Footing Load
ggg it Footing_Width
ggg it Eccentricity

= Wind (W1, Wallto Ftg CL Dist

1-0-

1;

1-‘-

0.0 lbs
0.00 ft
0.00 in
0.00 ft

(Sewing Laden Footing Type ' Line Load
Base AbovelBelow Soil _ 0

Wind on Exposed Stem = 0.0 psf at gddk df wail “ -9 9
Poisson's Ratio = 0.300(Service Level)

(Multiplier used on soil density)

?3.980
912.1?3

lDesign Summary ‘ 'LStem Coinstructioi-i Bettem
A elvr ‘iii

Design Height Above Ftg it = 5 {T00
Wall Stability Ratios

Overturning =
Sliding =
Total Bearing Load =
...resultant ecc. =

Soil Pressure @ Toe =
Soil Pressure @ Heel =

Allowable =

iihé i;ol'-D
9 OK
1 Ratio -=1

8,592 lbs
0.00 in

1,322 psf OK
1,322 psf OK
3,000‘ pgf

Soil Pressure Less Than Allowable
ACI Factored @ Toe =
ACI Factored @ Heel =
Footing Shear @ Toe =
Footing Shear @ Heel =

Allowable =
Sliding Calcs

Lateral Sliding Force =
less 100% Passive Force =
less 100% Friction Force =
Added Force Req‘d =

....for1.5 Stability =

1,851 psf
1,851 psf

13.? psi OK
1.3 psi OK

?5.0 psi

3,4?8.8 lbs
250.0 lbs

4,298.1 lbs
[}_t) lbs OK

8T2.2 lbs NG

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

Wall Material Above "Ht"
Design Method

1-5! Thickness
Rebar Size
Rebar Spacing
Rebar Placed at

Design Data

= Concrete
= LRFD
= 10.00
= # T
= 12.00
= Edge

fbi'FB + fai'Fa
Total Force @ Section

Service Level
Strength Level

Moment....Actual
Service Level
Strength Level

Moment.....Allowable
Shear.....Actua|

Service Level
Strength Level

Shear.....Allowab|e
Anet (Masonry)
Rebar Depth ‘d'

= No Good

lbs =
lbs = 4,898.9

ft-# =
ft-# = 19,8208

= 18,825.8

psi =
psi = 51.8
psi = 82.2
in2 =

in = I-‘.58
Masonry Data

rm
Fs
Solid Grouting
Modular Ratio 'n'
Wall Weight

Load Factors
Building Code IBC 2015,ACl
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

1.200
1.800
1.800
1.000
1.000

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

Concrete Data “""_""'“
f‘c
FY

psi =
psi =

psf = 125.0

= Medium Weight
= ASD

psi = 3,000.0
psi = 80,0000



Bottom Stem
As (based on applied moment) :
(4i8) * As :
200bdi'fy ; 200(12)(r.s82s)i80000 ;
0.0018bh ; 0.0018(12)(10);

Required Area :
Provided Area :
Maximum Area :

Vertical Reinforcing

Project Namei'Number : 2020-0198
Use menu item Settings P Printing 8 Title Block Title Wall _4A - Seismic Page 2
to set these five lines of information D5900 48$ Dflie 14 MAY 2929
fur your p|'.D.g|'an1_ DEED-l‘||JllCil1....
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Concrete Stem Reb9ar9Area Details I
Horizontal Reinforcing

0.8081 in2i'l‘t
0.810? in2i'l‘t
0.3025 in2i'l‘t
0.218 in2r‘ft

0.8081 in2i'ft
0.8 in2l'i‘t
1.2294 in2l'ft

Min Stem T88 Reinf Area 2.?19 in2
Min Stem T88 Reinf Area per it of stem Height 0 240 in2l'ft
Horizontal Reinforcing Options :
One layer of:
#4@ 10.00 in
#5@ 15.50 in
#8@ 22.00 in

Two layers of :
#4@ 20.00 in
#5@ 81.00 in
#8@ 44.00 in

Footing Data Footing De8ign Result8999l 
Toe Width
Heel Width
Total Footing Width

1.?5 it
4.?5
8.50

Footing Thickness = 12,00 in
Key Width
Key Depth
Key Distance from Toe
l“c = 2,500 psi Fy = 80,000 psi
Footing Concrete Density = 150.00 pcf
Min. As “rt.-1 = 0.0018
Cover @ Top 2.00 @ Btm.= 3.00 in

0.00 in
0.00 in

Factored Pressure =
Mu’ : Upward
Mu’ : Downward
Mu: Design
Actual 1-Way Shear =
Allow 1-Way Shear =

E8
1,851
2,834

388
2,448
13.8?
40.00

i 
l:le_iii-i
1,851 psf

14,195 it-#
14,508 it-#

314 ft-#
1.33 psi

40.00 psi
Toe Reinforcing = # 5 @ 12 0 in.0
Heel Reinforcing = # 5 @ 12.00 in
Key Reinforcing = None Spec'd
Footing Torsion, Tu =
Footing Allow. Torsion, phi Tu =

0.00 ft-lbs
0.00 it-lbs

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

Other Acceptable Sizes 8 Spacings
Toe: #4@ 9.25 in, #5@ 14.34 in, #8@ 20.38 in, #?@ 2?.?? in, #8@ 38.58 in, #9@ 48
Heel: Not req'd: Mu -'1 phi*5*lambda*sqrt(f'c)*8m
Key: No key defined

Min footing T88 reinf Area 1.88 in2
Min footing T88 reinf Area per loot 0.28 in2 rlt
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.28 in #4@ 18.52 in
#5@ 14.35 in #5@ 28.?0 in
#8@ 20.3? in #8@ 40.?'4 in



Project NamelNumber : 2020-0198
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iSumma: of Overturning 8 Resisting Forces 8 Moments I

.....0VERTURNlNG . . . . . . . . ..RESlSTlNG.....
Force Distance Moment Force Distance Moment

ft ft-# lbs ft ft-#Item

HL Act Pres (ab water tbl) 818.8 2.42 10,884.? Se" Over HL lee water tbl) 1.250-0 3-42

Hydrostatic Force Watre Table
Buoyant Force =
Surcharge over Heel =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil =
Seismic Earth Load =

Sloped Soil Over Hee‘ =
-1?9‘B 6.1? 1|-|U8_5 SUl'Cl'lE:ll'QE OVEF l'li3Bl =

Adjacent Footing Load =
Axial Dead Load on Stem =

* Axial Live Load on Stem =
Soil Over Toe =

6.1? 35365 SUl'Ci'lHl'QE OVBF TOE =

Stem Weight(s) =
8 -——--4-—---— Earth @ Stem Transitions =

Total = 3,4?8.8 O.T.M. = 15,9?9.? Footing Weigh, ._,
Key Weight =

Resistingl'Overturning Ratio = 1.99 ire,-i_ Qdmpdndnt =
Vertical Loads used for Soil Pressure = 8,592.2 lbs Tum

be 1.1 per section 180?.2.3 of IBC 2009 or lBC 201
Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

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

lwfriii A A |

195.8

880.0
425.0

1,418.3

9?5.0

4.54

2.1?
2.1?
0.88

2.1?

3.25

= 8,592.2 lbs R.M.=

24,184.8
24,184.8

889.4

552.5
920.8

3,088.5

3,188.8

31,884.0
* Axial live load NO_T included in total displayed, or used for overturning

|f Seismic is i,-,,;|uded_ the OTM and Ending ratios resistance, but is included for soil pressure calculation.

jigrizontal 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
Il1e-a.bove calculatio_n_ isnot valid if the ri_e_el_s_o_i[foe_aring_p_Lessure exceeds that gt the toe,
be_ceu_se the wall would then tend to rotate i_n_to_the [etaii1e_d soil.
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I eria “ 9 ii-‘*-it-‘ea-it-:~ =-~wires l-----"  2
Reteiiied i-ieiei-it = 925 it Allow Soil Bearing = 3,000.0 psf I

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

U00 ft Eqiiivalent Fluid Pressure Method

0.00
8.00 in

0.0 ft

Active Heel Pressure = 35.0 psfift

Passive Pressure =
Soil Density, Heel =
Soil Density, Toe =
Footing||SoiI Friction =
Soil height to ignore I _ _

for passive pressure = 12.00 in I ' ‘_"i*"—‘

400.0 psflft
120.00

0.00 pcf
0.500

pcf

‘Wail’ I

ii Surcharge Loads 1| Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 50,0 psf |_ t i t_ d =
Used To Resist Sliding 8 Overturning TOP =

Surcharge Over Toe = _ 0.0 ___Heieht te Bettem =
Used for Sliding 8 Overturning

—— LoadT e
ll AxialLoad Applied to Stem i W

Axial Dead Load =-
Axial Live Load =
Axial Load Eccentricity =-

255.0 lbs
425.0 lbs

0.0 in

Wind on Exposed Stem
(Service Level)

tlt] #iift Adjacent Footing L080 =
g_gg it Footing Width =
g_gg it Eccentricity =

Footing Type
Base Abovei'Below Soil _

= 0-0 Pei at Back of Wall ' M 9
(Service Level)

0.0 lbs
0.00 ft
0.00 in
0.00 ft

Line Load

Poisson's Ratio = 0.300

Design Summaiy I Stem Constructionnri A I Bettem
s ox

Design Height Above Ftc ii: tel-8_gg
Wall Stability Ratios
Overturning =
Sliding =

Total Bearing Load =
...resultant ecc. =

Soil Pressure @ Toe =
Soil Pressure @ Heel =

Allowable =

2.T0 OK
1.85 OK

8,045 lbs
0.00 in

1,099 psf
1,099 psf
3,000 pgf

Soil Pressure Less Than Allowable
ACI Factored @ Toe =
ACI Factored @ Heel =
Footing Shear @ Toe =
Footing Shear @ Heel =

Allowable =
Sliding Calcs

Lateral Sliding Force :
less 100% Passive Force =
less 100% Friction Force =
Added Force Req‘d =

....for1.5 Stability =

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

1,539 psf
1,539 psf

11.0 psi
1.3 psi

?5.0 psi

1,988.1 lbs
250.0 lbs

3,022.3 lbs
0.0 lbs
0.0 lbs

Wall Material Above "Ht:
Design Method
Thickness
Rebar Size
Rebar Spacing
Rebar Placed at

Concrete
LRFD
10.00
# 8
12.00
Edge

Design Data
fbi'F B + fai'Fa
Total Force @ Section

Service Level
Strength Level

Moment....ActuaI
Service Level
Strength Level

Moment.....Allowable
Shear.....Actual

Service Level
Strength Level

Shear.....AlIowable
Anet (Masonry)
Rebar Depth ‘d'

lbs =
lbs=

it-# =
it-# =

psi =
psi -=
psi -=
in2 =

in =

0.553

2,811.8

8,385.1
15,129.3

28.5
82.2

T.83
Masonry Data

Fm
Fs
Solid Grouting
Modular Ratio 'n'
Wall Weight

Load Factors""T
Building Code IBC 2015,ACl
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

1.200
1.800
1.800
1.000
1.000

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

Pei =
psi =

psf = 125.0

Medium Weight
ASD

Concrete Data
f‘c
Fr

psi =
psi =

3,000.0
80,000.0



Preject Namefhlumber : 2020-0196 (| (-
Use menu item Settings =- Printing & Title Bleck Title Wall 545 - Leaded Page : 2
te set these five lines ef infermatien D5900 JAG Dale; 14 MAY 2029
fer yeur pregram. Descr|pt|en....

This Wall in File: l‘v1:\PROJECTS\Altman, Benjamin\2020-0196 Altman Middle Let’lDecuments\.calcs‘l2020-019
- P 19 - 01 , '|a11.1a.u .1 . . .

[ii‘Zl2a'=°é3l.-£1511? Em T 7 Cantilevered Retalnlng Wall cede; ||3(; 2015,A(3| 315-14_Ac| 530-13
License Te : MC SQUARED, INC.

Cencrete Stem Rebar Area Details I
Bettem Stem Vertical Reinfercing Herizentai Reinfercing
As (based en applied mement) : 0.255 in2:'ft
(413) * As : 0.34 in2:'ft Min Stem T68 Reinf Area 2.220 in2
200bdl'fy : 200(12}(?.625}:'60000 : 0.305 in2:'ft Min Stem T68 Reinf Area per ft ef stem Height : 0.240 in2i'ft
0.0016bh : 0.0016(12}(10) : 0.216 in2z'ft Herizental Reinfercing Optiens :

============ One layer ef : Twe layers ef :
Required Area : 0.305 in2l'ft #4@ 10.00 in #4@ 20.00 in
Previded Area : 0.4693 in2lft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.2395 in2l'ft #6@ 22.00 in #6@ 44.00 in
Feeting Data A I Feeting Design Results I
Tee Width = 115 it E Heel
Heel Width = 3.?5 Factered Pressure = 1,539 1,539 psf
Tetal FDDHHQ Width = 5.50 Mu‘ 1 Upward = 2,356 6,544 fl,-#
Fggting Thick,-|e5$ = 1230 in Mu‘ : Dewnward = 386 6,??2 ft-#

_ __ _ Mu: Design = 1,9?0 22? ft-#
EB? §"'d'$ Q 3-fig !" Actual 1-Way Shear = 10.96 1.30 psi

BY Ft‘ - '" Al|ew1-Way Shear = 40.00 40.00 psiKey Distance frem Tee = 0.00 ft -|-De Reinforcing = # 5 @ 1200 in
fr; = 2 500 Si F = 50 ggg 51 Heel Reinfercing = # 5 @ 12.00 in. F1 Y l F1 _ _
Feeting Cencrete Density = 150.00 pcf Key Reinfercing = Nene Spec'd
Min. As "fa = 0.0016 Feeting Tersien, Tu = 0.00 it-lbs
CC-‘VET @ TOP 2-09 @ Btm-= 3-90 in Feeting Allew. Tersien, phi Tu = 0.00 fl-lbs

If tersien exceeds atlewable, pl‘DVid&
supplemental design fer feeting tersien.

Other Acceptable Sizes 6 Spacings
Tee: #4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #?@ 2?]? in, #6@ 36.56 in, #9@ 46
Heel: Net req'd: Mu < phi*5*lambda*sqrt(f‘c)*Sm
Key: Ne key defined

Min feeting T68 reinf Area 1.43 in2
Min feeting T68 reinf Area per feet 0.26 in2 rll
If ene layer ef herizental bars: If twe layers ef herizental bars:

#4@, 9.26 in #4@ 16.52 in
#5@, 14.35 in #5@ 26.?0 in
#6@, 20.37 in #6@ 40.?4 in



Project NamelNumber : 2020-0196
Use menu item Settings Ia Printing Er Title Block Title Wall 14B - Leaded Page : 3
to set these five lines of information DE‘-Qflfi JAG DBPBI 14 MAY 2020
fer your program. Descripti-en....

This Wall in File: M:\PROJECTSlA|tman, Benjarninit2020-0196 Altman Middle Let\Decumentstcalcs‘l2020-019
RetainPro (c) 103?-2019, Build 11.113.07.17License = Kw-9605611? Cantilevered Retaining Wall Code: 160 2616.601 316-14,601 590-19
License To : MC SQUARED, INC.
iSumma2 of Overturning 6 Resisting Forces 6 Moments I

.....OVERTURNlNG . . . . . . . . ..RESlSTlNG.....
Ferce Distance Mement Force Distance Moment

ft-#item lbs ft ft-# lbs ft

HL Act Pres (ab water 161) 919.6 2.42 6,261.9 59i10x@r HL (Hi-1 water tbl) 1.250-'3
|_|L Act pr-dd (be water tb|) Seil Over HL (bel. water tbl)

Hydrostatic Force Watre Table
Bddydnt Fdrdd = Sloped Seil Over Hee‘
Surcharge ever Heel = 149.5 5.13 766.1 Surcharge Over Hee‘
Surcharge Oder -|-De = Adjacent Feeting Lead
Adjdddm Fdddnd Lddd = Axial Dead Lead on Stem
Added |_dtd,-3| Lddd = * Axial Live Lead on Stem
Lead @ Stern Abeve Seii = 51>" Over TUE

= Surcharge Over Tee
Stem Weight(s)

‘—-—-—? --A Earth @ Stem Transitions
Total = 1,066.1 O.T.M. = ?,04?.9 Footing weigh,

Key Weight
Resistingi'Overturning Ratie = 2.70 grad Cgmpgnent

.|—

nan-

-1-

145.6

660.0
425.0

1,156.3

625.0

3.42
3.42

4.04

2.1?
2.1?
0.66

2.1?

2.?5

Vertical Leads used fer Seil Pressure = 6,044.6 lbs -|-Uta]: 6 U44 6 "J5 R M =
* Axial live lead NOT included in total displayed, or used fer overturning

resistance, but is included fer seil pressure calculatien.

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

Vertical cempenent of active lateral soil pressure lS NOT censidered in
the calculation ef Overturning Resistance.

(Tilt 3 |
Horizogtal Deflection at Tgg pf Wall due to settlement of soil
(Deflection due to wall bending net censidered}

Seil Spring Reactien Medulus 250.0 pci
Herizental Defl @ Tep of Wall (approximate enly) 0.000 in
The ab_eve___calculation is n_gt_valid if the heel seil bea|ji_ng_pressure exceedslhat of the tee,
because the_wall would then tend to retate into th_e_ retained seil.

13,064.9
13,064.9

569.4

552.5
020.6

2,505.2

2,266.6

19,000.6



Use menu item Settings > Printing 6 Title Block Title Wall _4B - Seismic Page: 1 (Z
Project NamelNumber : 2020-0196

to set these five lines of information Degflrf 1-IAG Deiei 14 MAY 2929
for Your p|*D.g|'a|'|-|_ De5CT|ptlOl1....

This Wall in File: M:tPROJECTS1Allman, Benjamint2020-0196 Altman Middle LotlDocumentstcalcs‘i2020-019
RetainPreicl1987-2019, Build 11.19.0?.1'r" . .. .License: 16.4-6666611? Cantilevered Retaining Wall Code: iec. 2015.401 916-14,401 560-13
License To : MC SQUARED, INC. __* d

Criteria i Soil Data i A it
Retained Height
Wall height above soil
Slope Behind Wall
Height of Soil over Toe
Water height over heel

925 H Allow Soil Bearing = 3,000.0 psf
0 00 ft Equivalent Fluid Pressure Method

‘ Active Heel Pressure = 35.0 psflft
0.00
6.00 in
do ft Passive Pressure

Soil Density, Heel
Soil Density, Toe
Footing||SoiI Friction
Soil height to ignore

for passive pressure =

400.0 perm
120.00 pcf

0.00 pcf
0.500

12.00 in

Surcharge Loads O T Lateral Load Applied to Stem
Surcharge Over Heel = 50,0 psf Ldtd,-3| Lddd
Used To Resist Sliding 6 Overturning ___|_|did|-d td -|-dp

Surcharge Over Tee = 0.0 ___|_|did|-d td Bdddm
Used for Sliding 6 Overturning ---——- Load T e

l Axial Load Applied to Stem i
Axial Dead Load = 255.0 lbs Wind on Exposed Stem = 0.0 psf
Axial Live Load = 425.0 lbs (Service Level)
Axial Load Eccentricity = 0.0 in
Earth Pressure Seismic Load I

M91000 I U"ii0I'"'I Uniform Seismic Force
Multiplier U599 = 5-990 Total Seismic Force
(Multiplier used on soil density) I

-_|r
1-0

i 
0.0 #.'ft

0.00 it
0.00 it

yp Wind (W)
(Service Level}

61.500
630.3i'5

-_.2 V
121,6! - -1|

Adjacent Footing Load '|
Adjacent Footing Load
Footing Width
Eccentricity
Wall to Ftg CL Dist 0.00 ft
Footing Type Line Load
Base Above.lBelow Soil : O 0 ft

at Back of Wall '
Poisson's Ratio = 0.300

0.0 lbs
0.00 it
0.00 in

Design Summary l Stem COI'lStl'UDtiDIT_W I 521i?-“m6R_
tem

Design Height Above Ftc ft= 0,00
wail Stability Ratios wa||MatEr,a|ab@ae-~H,?? = Ca,“-,-,,-are

2-U4 OK Design Method
Ralici "5 Thickness

Overturning =
Sliding =

Total Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

Allowable =

6,045 lbs
0.00 in

1,099 psf
1,099 psf
3,000 pgf

Soil Pressure Less Than Allowable
ACI Factored @ Toe
AC1 Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel

Allowable
Sliding Calcs

Lateral Sliding Force
less 100% Passive Force
less 100% Friction Force =
Added Force Req‘d

....for 1.5 Stability

1,539 psf
1,539 psf

11.0 psi
1.3 psi

T5.0 psi

2,429.3 lbs
250.0 lbs

3,022.3 lbs
0.0 lbs

3T1.? lbs

OK
OK

OK
OK

OK
NG

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

Rebar Size
Rebar Spacing
Rebar Placed at

LRFD
10.00
# T
12.00
Edge

Design Data - -- - -
fblFB + falFa
Total Force @ Section

Service Level
Strength Level

Moment....ActuaI
Service Level
Strength Level

Moment.....Allowable
Shear.....Actual

Service Level
Strength Level

Shear.....A|lowable
Anet (Masonry)
Rebar Depth 'd‘

lbs =

0.564

lbs = 3,160.5

11-# =
it-# = 'l1,016.2

= 16,625.6

psi =
psi
psi
in2 =

in

35.0
62.2

i'.56
Masonry Data """"""""""" :2

f'm psi
Fs psi
Solid Grouting
Modular Ratio 'n'
Wall Weight psf = 125.0

Load Factors
Building Code IBC 2015,ACl
Dead Load
Live Load
Eaflh,H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.000

Shorl Term Factor
Equiv. Solid Thick.

.|—

Masonry Block Type = Medium Weight
Masonry Design Method = ASD

Concrete Data ‘ ' '
l‘c psi = 3,000.0
Fy sip = 60,0000



Project NamelNumber : 2020-0196
Use menu item Settings > Printing 6 Title Block Title Wall 5-1B - Seismic Page : 2
to set these five lines of information Degflri JAG Detei 14 MAY 2020

‘l
for ygur p|'.U.g|'a|T|_ DESCrlptlOn....

This Wall in File: M:'tPROJECTS\A|tman, Benjamin‘i2020-0196 Altman Middle LotlDocumentstcalcsl2020-019
R ' P 193?-2019, B '|d'l'l.‘l9.0T.1T . . .Li?:t:616er:ul1it?'i1l-0605811? “' Cantilevered Retaining wall Code: IBC 2015.ACl 616-14 ACI 560-16
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I
Bottom Stem
As (based on applied moment) :
(4.13) * As I
2006610 ; 200(12)(?.5625)i'60000 ;
0.0016bh ; 0.0016(12)(10);

HXITTI E

Vertical Reinforcing
0.336 in2i'ft
0.4506 in2i'ft
0.3025 in2i'ft
0.216 in2i'ft
u-|r-n-|r-n-|r-_|r-_|ri1-1-;iu-n-1_-

0.336 in2l'ft
0 6 |n2i'ft
1 2294 in2lf't

Horizontal Reinforcing

Min Stem T66 Reinf Area 2.220 in2
Min Stem T66 Reinf Area per ft of stem Height : 0.240 in2lft
Horizontal Reinforcing Options :
One layer of : Two layers of :
#4@ 10.00 in #4@ 20.00 in
#5@ 15.50 in #5@ 31.00 in
#6@ 22.00 in #6@ 44.00 in

Toe Width
Heel Width
Total Footing Width
Footing Thickness
Key Width
Key Depth
Key Distance from Toe
f‘c = 2,500 psi Fy
Fooling Concrete Density
Min. As %

r|—

1.?5 ft
__ 315 Factered Pressure

5.50 Mu‘ : Upward
12_dd in Mu‘ : Downward

_ Mu: Design
in Actual 1-Way Shear

' in Allow 1-Way Shear
Toe Reinforcing

= 5g_ggg pai Heel Reinforcing
150.00 pcf Key Reinforcing

0.00 ft

Required Area
Provided Area : . '
M ' um Ar a: .

l Feeting Data I Footing Design Results N
E
1,539 psf
6,544 ft-#
6,??2 ft-iii

22? ft-#
1.30 psi

40.00 psi

Les
1,539
2,356

366
1,9?0
10.96
40.00

# 5 @ 12.00 in
# 5 @ 12.00 in
None Spec'd

0.0016 Footing Torsion, Tu = 0.00 ft-lbs
Cever @ Tep 2-00 @ Btm-= 3-00 in Footing Allow. Torsion, phi Tu e 0.00 ft-lbs

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

Other Acceptable Sizes 6 Spacings
Toe: #4@ 9.25 in, #5@ 14.64 in, #6@ 20.66 in, #r@ 22.2? in, #6@ 66.56 in, #9@ 46
Heel: Not req'd: Mu <1 phi*5*lambda*sqrt(t‘c}*Sm
Key: Ne key defined

Min footing T68 reinf Area 1.43 in2
Min footing T68 reinf Area per foot 0.26 in2 rlt
If one layer of horizontal bars: If two layers of horizontai bars:

#4@ 9.26 in #4@ 16.52 in
#5@ 14.35 in #5@ 26.?0 in
#6@ 20.3?’ in #6@ 40.?4 in



Project Namei'Number : 2020-0106
Use menu item Settings > Printing 6 Title Block Title Wall _4B - Seismic Page : 3
to set these five lines of information Degnri JAG Detel 14 MAY 2020
for your program. Dee0fil01i0l'I----

This Wall in File: M:tPROJECTS‘lAltman, Benjaminl2020-0196 Altman Middle Lot‘iDocuments\calcst2020-019
RetainPro {o} 196?-2019, Build 11 19 0? 1?License: K'W-0605811? ' ' ' Cantilevered Retaining Wall Carla; let; 3015,,e,@| 316-14,601 530-13
License To : MC SQUARED, INC.

l Summa: of Overturning 6 Resisting Forces 6 Moments A 3 A A I
.....OVERTURNlNG . . . . . . . . ..RESlSTlNG.....

Force Distance Moment Force Distance Moment
lbs ft ft-# lbs ft it-#-lIfl'."_._...___.

HL Act Pres (ab water tbl) 919.6 2.42 6,261.9 Seil 0*»-lei HL lee water tbl) 1-250-0
H|_ Act pres (be water tb|) Sell Over HL (bel. water tbl)

Hydrostatic Force Watre Table
Buoyant Force =
Surcharge over Heel =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil =
Seismic Earth Load = 441.6 5.16 2,261.5 Surcharge 010' T00

= Stem Weight(s)

Axial Dead Load on

Soil Over Toe

Sloped Soil Over Heel =
SUTCOBTQB OVBF l‘lBBl =

Adjacent Footing Load =
Stem =

* Axial Live Load on Stem =

A A Earth @ Stem Transitions=
Tflifll = 2,429.3 O.T.M. = 9,309.4 Fggtirlg Weight

Key Weight
Resistingl0verturning Ratio = 2.04 yd;-i_ cempenent
Vertical Loads used for Soil Pressure = 6,044.6 lbs

be 1.1 per section 160?.2.3 of IBC 2009 or IBC 201
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.

Horizontal Deflectiog gt Iog 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 cal0u|a1ion,..i_s not valid if the heel soil b_earin_0_pLess.ure exceedsthat of the toe.
because the wait w.ou_ld_ then tend to rotate_into the retained _soi_l,_

145.6

660.0
425.0

1,156.3

625.0

3.42
3.42

4.04

2.1?
2.1?
0.66

2.1?

2.?5

Total = 6,044.6 lbs R.M.=
* Axial live load NOT included in total displayed, or used for overturning

if Seismic is ind|dddd_ the O-|-M and Sliding ,-adds resistance, but is included for soil pressure calculation.

16,0649
16,0649

569.4

552.5
920.6

2,505.2

2,266.6

19,000.6



Project Namei‘N umber : 2020-0190
Use menu item Settings :-- Printing s Title Block Title Wall _4C - Leaded F'e9e I 1
to set these five lines of information D5900 -_1AG D0101 14 MAY 2020

This Wall in File: M:*lPRO.lECTS’lAltman, Benjaminl.2020-0196 Altman Middle Lot\.Documents‘\calcsl.2020-019
RetainPro lo) 196?-2019, Build "l1.19.0T.“l?
License = KW-0605811? Cantilevered Retaining Wall Code: IBC 2015.ACl 316-14,ACl 530-13
License To : MC SGUARED, INC. __ _

Criteria Seil Data A A
5_-=:5:ii=r-=- '

Allow Soil Bearing = 3,000.0 psf ‘Retained Height =
Wall height above soil =
Slope Behind Wall =
Height of Soil over Toe =
Water height over heel =

4.00 ft
0.00 ft
0.00
6.00 in

0.0 it

Surcharge Loads , Lateral Load Applied to Stem5TTI

Equivalent Fluid Pressure Method
Active Heel Pressure = 35.0 psflft

Passive Pressure =
Soil Density, Heel
Soil Density, Toe =
Footingl|Soil Friction =
Soil height to ignore

for passive pressure = 12.00 in

400.0 psfiift
= 120.00 pcf

0.00 pcf
0.500

Surcharge Over Heel = 50,0 psf |__-did,-3| |_,-dad =
Used To Resist Sliding 6 Overturning ___|_|didht td -|-dd =

Surcharge Over Toe = 0.0 ,,,Height to Bettem =
Used for Sliding 6 Overturning-- -- Load Type

Axial Load Applied to Stern i
Axial Dead Load =
Axial Live Load =
Axial Load Eccentricity =

255.0 lbs
425.0 lbs

0.0 in

W4

rrrn -I-r -r-r

"'"iiiif
|-“:€:.lT'l;

1.-ll-2-.~=-at
I :§;i'i,I-ii-ii-ii-iilir-. ':;:':=-||-|1|- -" llI: '47317435

“.5 _'_.-.-‘L
:$ 2F_".'l. 1'

C 

0.0 #311
0.00 ft
0.00 ft

= wind (wl
(Service Level)

Wind on Exposed Stem
(Service Level)

= 0.0 psf

' . . _ .

Adjacent Footing Load
0.0 lbs

0.00 ft
0.00 in

Adjacent Footing Load =
Footing Width =
Eccentricity =
Wall to Ftg CL Dist = 0.00 ft
Footing Type Line Load
Base Abovei'Below Soil : 0 0 ft

at Back of Wall '
Poisson's Ratio = 0.300

Design Summaryllm it Stem Construction , B00001

Wall Stability Ratiee Wall Material Above "Ht: =
Overturning
Sliding

Tetal Bearing Load
...resultant ecc.

Soil Pressure @ Toe
Soil Pressure @ Heel

4.42 OK
2.64 OK

2,191 lbs
0.00 in

626 psf
626 psf

Allowable = 3.000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe
ACI Factored @ Heel
Footing Shear @ Toe
Footing Shear @ Heel

Allowable
Sliding Calcs

Lateral Sliding Force
less 100% Passive Force
less 100% Friction Force
Added Force Req‘d

....for 1.5 Stability

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

6T6 psf
6?6 psf
5.2 psi
0.3 psi

?‘5.0 psi

510.4 lbs
250.0 lbs

1,095.4 lbs
0,0 lbs
0.0 lbs

6-!
Design Height Above Ftc ft=

Design Method
Thickness
Rebar Size
Rebar Spacing
Rebar Placed at

Stem OK
0.00

Concrete
LRFD
10.00
# 6
12.00
Edge

Design Data -- -— —
fbr’FB + falFa
Total Force @ Section

Service Level
Strength Level

Moment....Actual
Service Level
Strength Level

Moment.....Allowable
Shear.....Actual

Service Level
Strength Level

Shear.....Allowable
Anet (Masonry)
Rebar Depth ‘d'

lbs =
lbs =

ft-# =
ft-# =

psi =
psi =
psi =
in2 =

in =

0.054

541.3

?64.0
14,2406

5.9
62.2

?.63
Masonry Data

fm
Fs
Solid Grouting
Medular Ratio 'n'
Wall Weight

Load Factors
Building Code IBC 2015,ACl
Dead Load
Live Load
Earth, H
Wind, W
Seismic. E

1.200
1.600
1.600
1.000
1.000

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

eel =
psl =

psf= 125.0

Medium Weight
ASD

Concrete Data "H
f‘c psi =
Fir‘ psi =

3,000.0
60,000.0



Project Namel'Number : 2020-0196
Use menu item Settings la Printing 6 Title Block Title Well ,4C - Leaded Page 2
to set these five lines of information DBQFIFI JAG Dete 14 MAY 2020
fgf yguf p|*Dg|'a|'|-|_ DBSC-l'lptlOl'l....

This Wall in File: M:‘iPRO.JECTS\Altrnan, Berijamin‘i2020-0196 Altman Middle Lot‘iDocurnents\calcst2020-019
R ' P 196?-2019. e '|d11.19.0r.1r . . .
Li1—.:ii6er:0liiif1i-0605611? L“ Cantilevered Retaining Wall Code IBC 2015ACl 316-14 ACI 530 13
License To : MC SQUARED, INC.

Concrete Stem Rebar Area Details I
Bottom 8tem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0236 in2l'ft
(4.16) * lee: 0.0616 ln2ri1
200bdlfy ; 200(12)(r.625y60000 ; 0.605 in2l'ft
0.0016l:ih : 0.0016(12)(10) : 0.216 in2l'ft Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.216 in2Ift #4@ 10.00 in #4@, 20.00 in

0 44 ' 2111 #5@ 15.50 in #5@ 31.00 inProvided Area : . in
Maximum Area : 1.2395 in2lft #6@ 22.00 in #6@ 44.00 in

l Footing Data I 1, Footing Design Results N
Toe Width = 'l.?5 ft Q Hie]
Heel Width = 1.?5 Factored Pressure = 6?6 6?6 psf
Total Footing Width = 3.50 Mu’ : Upward = 1,342 353 fl-#
Footing Thickness = 12.00 in M0’ I Devflweid = 300 351 it-it

_ _ Mu: Design = 956 -1? ft-#
KAY W'dih = 0-0° '" Actual 1-Way Shear = 5.21 0.61 psi
KEY Depth = 0'06 in Allow 1-Way 8hear = 40.00 40.00 psi
Key l:ilSt-EH06 -l-DB = -I-De Reinfurcing : # 5 @ in

pi; = 2,599 psi FY = 5gTg[][] pet Heel Reinforcing = # 5 @ 12.00 in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd

Min Stem T68 Reinf Area 0.960 in2
Min Stern T68 Reinf Area per It of stem Height 0 240 ln2llft

Min. As “fa = 0.0016 Footing Torsion, Tu = 0.00 ft-lbs
C0601 @ T00 2-99 @ B101-= 3-09 1" Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes 6 Spacings
Tee: #4@ 9.25 in, #5@ 14.64 in, #6@ 20.66 in, #r@ 2? rr Ill, #6@ 66 56 in, #9@ 46
Heel: Not req'd: Mu e phi*5*Iambda*sqrt(f'c)*Srn
Key: No key defined

Min footing T68 reinf Area 0.91 in2
Min footing T68 reinf Area per foot 0.26 in2 rlt
If one layer of horizontal bars: If two layers of horizontal bars

#4@ 9.26 in #4@ 16.52 in
#5@ 14.35 in #5@ 26.T0 in
#6@ 20.3? in #6@ 40.T4 in



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

Project NamelNumber: 2020-0196
Use menu item Settings =- Printing 6 Title Block Title Wall 51C - Loaded Page 3
to set these five lines of information DSQhI‘_I JAG D500 14 MAY 2020
fdr your pi-dd;-am Description....

This Wall in File M l.PROJECTS‘tAltman, Benjaminii2020-0196 Altman Middle Lot‘lDocuments'tcalcs’i2020-019
RetainPro (c) 1937 2019 Build 11.19.0121? . . .License KW0605811? Cantilevered Retaining Wall Code: IBC 2015,ACl 616 14.601560 16
License To MC SQUARED, INC.

Surnmafi of Overturnirigi 6 Resisting Forces 6 Moments A I
.....0VERTURNlNG . . . . . . . . ..RESlSTlNG...

Force Distance Moment Force Distance Moment
tem ___l_bs ft ii-i-i d_ _ __lbs__ ft

Vertical component of active lateral soil pressure I8 NOT considered in
the calculation of Sliding Resistance.

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

lTilt A
Horizontal Deflection at Tog of Wall due tq 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 calcglatlon_is_i1ot valid if the heel soil bearing_pressure exceeds that ef_t_he_toe,
because the wall would then t.e_i.1_d__to rotate into the retained soil.

HL Act Pres (ab water tbl) 919.6 2.42 229.2 Seil Over HL tee Water tel) 1.250-0
|_||_ Act PI-ES (be, Water tbn Silill OMBF HL (bel. WE-.1161‘ tbl)

Hydrostatic Force walla Table
Bugyant Fgfce : Sleped Over Heel

?2_g SUTC-l'lEll'QB OVBT l‘lE‘Bl

Adjacent Footing Load
Axial Dead Load on Stem =

* Axial Live Load on Stem
Soil Over Tee

= Surcharge Over Toe
Stem Weight(s)

A A Earth @ Stem Transitions =
Total = 510.4 O.T.M. = 911.5 Fdeting Weight

Key Weight
ResistinglOverturnlng Ratio = 4.42 yen, cempenent
Vertical Loads used for Soil Pressure = 2,190.6 lbs Tum = 2,1905 "J5 R_M_= 4 d32 3

* Axial live load NO_T included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

45.6

660.0
425.0

500.0

525.0

3.42
3.42

3.04

2.1?
2.1?
0.66

2.1?

1.?5

13363
13363

10633



Project Namel'Number: 2020-0193
Use menu item Settings Ia Printing El Title Block Title Wall _4C - Seismic Page : 1
to set these five lines of infermatien DS9l‘lF_I -_JAG Dfliei 14 MAY 2020
fer your program. Descrlptlon....

This Wall in File: M:lF’ROJECTStAltman, Benjamint2020-0196 Altman Middle Lot‘lDocuments‘lcalcs\2020-019
R ' P 19 -2019, B 'ld11.19.0 .1 .. . .Li?:tea0:er:Dl0Ell-06?J?6B11? m Y T Cantllevered Retalnlng Wall Cede; lac g@15,A@| 315_14,Acl 530-13
License To: MC SGUARED, INC.

Criteria i |Soil Data “
Allow Soil Bearing = 3,000.0 psf “ 'Retained Height =

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

4.00 ft
0.00 ft
0.00
6.00 in

0.0 ft

Equivalent Fluid Pressure Method
Active Heel Pressure

Passive Pressure =
Soil Density, Heel =
Soil Density, Toe =
Footing||SoiI Friction =
Soil height to ignore

for passive pressure

Surcharge Loads I Lateral Load Applied to Stem

= 35.0 psflft

400.0 psflft
120.00 pcf

0.00 pcf
0.500

= 12.00 ir'l

WI
Surcharge Over Heel = 50,0 psf Lateral Lnad =
Used To Resist Sliding El Overturning ___Height to -|-OF =

Suffiharge Over TOE = to Bottom-1 :

Used for Sliding El Overturning-- -- -- -- Load Type =I Axial Load Applied to Stem i
Axial Dead Lead =
Axial Live Lead =
Axial Lead Eccentricity =

255.0 lbs
425.0 lbs

0.0 in

Earth Pressure Seismic Load |

elsmlc orce
(Multlpller used on sell denslty)

M91000 Ufllffilm Uniform Selsmlc Force
Multiplier Used = 6.000 Total 3 ' ' F

0
0.00
0.00 ft

Wind (wjl

N‘‘{-'l."~.r‘*1’-fin
‘FE‘J‘ukW.-.-5 l,4' "i ‘I

.. .. ,....... .7 -.
:=:_.;:E:=:E§. '¢:§;='=:E:='E'=:§:5:-'5~:=:=§lfi. .;;._::,-l',;.g,l;.;

-is?‘ -

2-:
not

“l--l. .2."

(Service Level)
Wind on Exposed Stern
(Service Level)

= 30.000
= 150.000

= 0.0 psf

Adjacent Footing Load A A O 0:: I
0.0 lbs

0.00 ft
0.00 in
0.00 ft

Line Lead

Adjacent Footing Lead =
Footing Width =
Eccentricity =
Wall to Ftg CL Dist =
Footing Type
Base Above1'Below Soil : U U ft

at Back of Wall '
Poisson's Ratio = 0.300

Deslgn Summary Stem Construction I Bettem
st ox

Design Height Above Ftg fl = H000
Wall Stability Ratios
Overturning =
Sliding =

Total Bearing Load =
...resultant ecc. =

Soil Pressure @ Toe =
Soil Pressure @ Heel =

Allowable =

Wall Material Above "Ht"
3-43 OK Design Method
2'19 OK Thickness

2,191 lbs
0.00 irl

626 psf
626 psf

3,800 pgf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =
ACI Factored @ Heel =
Footing Shear @ Toe =
Footing Shear @ Heel =

Allowable =
Sliding Calcs

Lateral Sliding Force =
less 100% Passive Force =
less 100% Friction Force =
Added Force Req‘d =

....for 1.5 Stability =

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

6?6 psf
6?6 psf
5.2 psi
0.3 psi

?5.U psi

615.4 lbs
250.0 lbs

1,095.4 lbs
0.0 lbs
0.0 lbs

OK
OK

OK
OK

OK
OK

Rebar Size
Rebar Spacing
Rebar Placed at

Concrete
LRFD
10.00
# 6
12.00
Edge

Design Data
fb!FB + falFa
Tetal Ferce @ Sectien

Service Level
Strength Level

Moment....ActuaI
Service Level
Strength Level

Morrlent.....Allowable
Shear.....Actual

Service Level
Strength Level

Shear.....Allowable
Anet (Masonry)
Rebar Depth ‘d'

lbs =
lbs =

ft-# =
ft-# =

psl =
psi =
psi =
in2 =

in =

0.071

661.3

1,024.0
14,2-40.6

?.2
62.2

?.63
Masonry Data

f'm
Fs
Solid Grouting
Modular Ratio 'n'
Wall Weight

Load Factors
Building Code IBC 2015,ACl
Dead Load
Live Load
Earth, H
Wind, W
Seismic, E

1.200
1.600
1.600
1.000
1.000

Short Terrn Factor
Equiv. Solid Thick.
Masonry Block Type
Masonry Design Method

l:-=1-=3 =
psl =

psf = 125.0

Medium Weight
ASD

Concrete Data
f‘c
FY

psi =
psl =

3,000.0
60,000.0

l Q2.



Project Namelflumber : 2020-0196 l
Use menu item Settings ='- Printing St Title Block Title Wall 510 - Seismic Page : 2
to set these five lines of information D5900 469 D5095 14 MAY 2929
for ygur pmgrm-"_ Descrlptlon....

This Wall in File: M:tPROJ ECTSlAItman, Benjarrlinl2020-0196 Altman Middle LotlDocuments’lcalcs‘l2020-019
RetainPro{c}19B?-2019, Build 11.1e.o?.1? . . .License: KW-06058117 Carltllevered Retalnlng Wall Code: IBC 2015,ACi 316-14,ACl 530-13
License To : MC SQUARED, INC. _ _

Concrete Stem Rebar Area Details I
Bottom Stem Vertical Reinforcing
As (based on applied moment): 0.0311 in2l'ft
(4l'3) * As: 0.0415 in2lft
200bdl'fy : 200(12)(?.625)l60000 : 0.305 in2l'ft
0.0016bh : 0.0016(12}(10} : 0.216 in2l'ft Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.216 in2lft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.44 in2lft #5@ 15.50 in #5@ 31 .00 in
Maximum Area : 1.2395 in2l'l't #6@ 22.00 in #6@ 44.00 in

FoOotin‘gOOData A Footing Design Results
Toe Width = 1.?5 rt 1:-_g gel

Horizontal Reinforcing

Min Stem T68 Reinf Area 0.960 in2
Min Stem T68 Reinf Area per it of stem Height : 0.240 in2lit

Heel Width = 1.?5
Total Footing Width = 3.50
Footing Thickness = 12.00 in
Key Width = 0.00 in
Key Depth = 0.00 in
Key Distance from Toe : 0.00 ft
f‘c = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf
Min. As “.4 = 0.0016
Cover @ Top 2.00 @ Btm.= 3.00 in

Factored Pressure =
Mu‘ : Upward =
Mu‘ : Downward =
Mu: Design =
Actual 1-Way Shear =
Allow 1-Way Shear =
Toe Reinforcing =
Heel Reinforcing =
Key Reinforcing =
Footing Torsion, Tu

6?6
1,342

366
956

5.21
40.00

#5@ 12.00 in
#5@ 12.00 in
None Spec'd

Footing Allow. Torsion, phi Tu =

6?6 psf
366 it-#
351 ft-#
-1? ft-#

0.31 psi
40.00 psi

0.00 ft-lbs
0.00 fl-lbs

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

Other Acceptable Sizes El Spacings
Toe: ll-4@ 9.25 in, #5@ 14.34 in, #6@ 20.36 in, #?@ 2?.Tr‘? in, #8@ 36.56 in, #9@ 46
Heel: Not req'd: Mu <1 phi*5*lambda*sqrt(l°c}*Sm
Key: No key defined

Min footing T8-lS reinf Area 0.91 in2
Min footing T&S reinf Area per foot 0.26 in2 rft
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 9.26 irl #4@ 16.52 in
#5@ 14.35 in #5@ 26.?0 in
#6@ 20.3? irl #6@ 40.?4 in



Project NamelNumber : 2020-0193
Use menu item Settings > Printing S Title Block Title Wall _4C - Seismic Page: 3 l
to set these five lines of information Dfigflri JAG Dfllfli 14 MAY 2020
for your program. DB5¢FlDli0"----

This Wall in File: M:‘lPROJEOTSl.Altman, Benjaminl2020-0196 Altman Middle LotilDocuments'lcalcst2020-019
Tela"inP_'?;-{cl 198?-2019, Build 1""'i1.1:=i.oi'.1r . . .
License : KW-0605811? CE1Tltl|BVBl'9d Retaining W3" Code: IBC 2015,AOl 318-14,AOl 530-13
 

l Sumrnaz of Overturning 8- Resisting Forces 8- Moments A A I
.....OVERTURNING . . . . . . . . ..RESlSTll'~lG.....

Force Distance Moment Force Distance Moment
lbs ft fl-if lbs ft fl-#Item

HL Act Pres (ab water tbl) 919.8 2.42 r2a.2 SB" Over HL (all water tbl) 1.250-0
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl}
Hydrostatic Force Watre Table
Bugyant Fgfgg = SlODECl Sfill O‘v'El'l' l'lBBl

Surcharge over Heel = ?2.9 2.50 162.3 Surcharge Over Heel
Surcharge Over Tee = Adjacent Footing Load
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil =
Seismic Earth Load =

* Axial Live Load on Stem
Soil Over Toe

1050 Z50 2625 Surcharge Over Toe
Stem Weight(s)

Axial Dead Load on Stem =

1-
.._-

—-—i A Earth @ Stem Transitions =
Total = 615.4 O.T.M. = 1,1?-4.0 Footing weighi

Key Weight
Resistingl'Overturning Ratio =-' 3.43 tg,-_=-,.rt_ Cgmpgngnt

45.6

660.0
425.0

500.0

525.0

3.42
3.42

3.04

2.1?
2.1?
0.66

2.1?

1.?5

1,336.3
1,336.3

139.4

552.5
920.6

1,063.3

016.6

Vertical Loads used for Soil Pressure = 2,190.6 lbs Tom = 2,1908 |-D5 R_M_= 4_032:"I5"_
* Axial live load NOT included in total displayed, or used for overturning

|f seismic is inC|uded_ the O-[M and Ending rating resistance, but is included for soil pressure calculation.
be 1.1 per section 16012.3 of lElC 2009 or IBC 201
Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

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

(Till O|
Horizontal Deflection a_t_‘_l'op of Wall due to settlement of §oil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only] 0.000 in
Ilje above calculation is__not valid if the heel__s!I-lll hearinq_pressure e>~;Qe_eds__that of the toe,
because the wall would th_en__te_nd to rotate i_[l_t_o_ the_retained soil.
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MC SQUARED, INC.
OLYMPIA, WASHINGTON 99506

(360) 754-9939
FAX (360) 952-2044

Job: Altman Middle Lot _ 2020-0196
gDat_e: J 5/2112020 g JAG
Sheet: R_oofFraming Page

LUCA rlclxl; A (4" an pin-piles, 16k)

TW1 = 17.0ft
DL = 255 plf
st = 425 plf

TW2 = 0.0 ft
DL = 0 plf
LL = 0 plf

RET WALL: 11.0 ft
SOLL BEARWG LOAD = 1372 plf

SUM = 2052 plf Pile Spacing = 4.9 ft
Use 3.2ft (F0r1.5 F.S.)

LUCA rlclv; B (4" (D pin-piles, 15k)

20.0 ft
300 plf
500 plf

TW1 =
Di. =
SL =

6.0 ft
60 plf

360 plf

TW2 =

DL =

LL =

10.0 ft
120 plf

WALL HT=
Di. =

SUM = 1125 plf Pile Spacing = 3.9 ft

—> Use 6' spacing for concrete strength
See Enercalc



MC Squared, lnc. Preject Title:
Engineer; Preject ID:
Preject Descr:

P001001 1'1 1011012020, =1I50P-"11 _

"""“ "“ 'T"'"'i" T1 T S‘ T F|le=m"-.ENG|NE 112 ENER-*1 e2c112e~1Ecs
concrete Beam ENERCALO INC 1eaa2c1r Bu||dE11329 Ver011329

. 1 M _ ‘ I

I , - I I _ . . I . . . .

- I : - : I '-Lls # KW 06005122 Licensee MC SQUARED INC
Descriptien ; 0' Pin Pile Spacing @ 10“ feeting

CODE REFERENCES
Calculatiens per ACI 310-14, IBC 2015, ASCE 1-10
Lead Cembinatien Set : IBC 2015
Material Properties“ L ,_

1rC= Fem * 7.50
\|J Density
2. LtWtFacter
Elastic Medulus =

ly - Main Rebar
E - Main Rebar

3.0 ksi (1, Philfalues Flexure: 0.90 ‘ ' T 0
410.792 psi Shear: 0.750

145.0 pcf [3 1 = 0.050
1.0

3,122.0 re F11 - Stirrups 40.0 ksi "5
- E - Stirrups = 29,0000 ksi ‘I ‘I 9 1

6&0 kS' Stirrup Bar Size # 329,000.0 ksi
Number ef Resisting Legs Per Stirrup =

5pan=E.0 It

2
1- _ _

“ 10in "

* T
D|[0.1240]| L{0.B‘El-0:1 SLE_£§01

._.____'I' ____ _ T _

_C§ross Sectien & Reinfercing Details _ _________ __ 0
Rectangular Sectien, Width = 10.0 in, Height = 0.0 in
Span #1 Reinfercing.

3-#4 at 3.0 in frem Bettem, from 0.0 to 0.0 ft in this span
Applied Loadg Service leads entered. Lead Facters will be applied fer calcuiatiens.

‘|E"wx0"h

107

Leads en all spans... 00 0 0 U
D = 0.1240, L = 0.890, S = 0.250
Uniferm Lead en ALL spans : D = 0.1240, L = 0.090. S = 0.250 ldft

DESIGN SUMMARY ___ _
Maximum Bending Stress Ratie = 0.334 : 1 Maximum Deflectien

395155“ Uggrj fur thig Span Typic,-at gectiun Max Dewnward Transient Deflectien
Mu ; App|iEd 10330 k_ft Max Upward Transient Deflectien
Mn * phi I A||Ow3b|e 12309 k_ft MEX DOWHWBFU T0131 DE11ECtlUl"l

Lecatien ef maximum en span 2.995 it
Span # where maximum eccurs Span # 1

Vertical Reactions

0.012 in R5110 = 59141‘-‘-‘=30
0.000 in R300 = 0 <300
0.035 in RfltiO= 2015‘->=30

Max Upward Tetal Deflectien 0,000 in Ratie = 999 -c360

Suppert netatien : Far left is #1
Lead Cem0ir1atien

Overall MAXimum“'“m_ _
Overall MlNimum
+D+H
+D+L+H
+D+Lr+H
+D+S+H
+D+0150Lr+0.150L+H
+D +0.150L+0.?50S+H
+D+0.BOW+H
+D+0.?0E+H
+D+0.150Lr+0150L+0.450W+H
+D+0.150L+0.150S+0.450W+H
+D+0150L+0.150S+0.525UE+H

Suppert 1 _WSupperl2
4.042
0150
2.112
4.042
2.112
2.922
4.115
4131
2.112
2.112
4.115
4131
4131

4.042
0150
2.112
4.042
2.112
2.922
4.115
4131
2.112
2.112
4.115
4.131
4.131



M1] Squared. |m;_ P101001 T1001 1
Eng|nr3r3|'; P101001 IDI ‘
Project Descr:

_ _ Pnntcd: 21 MAT 2020. 4:50PM

00>

T" File = m:tENGlNE~1t2-ENER~1 01201 12021 [Ece
C°|'|C|'ete Beam ENERCALC, INC. 1903-2011,Bui|d;0.11.3.29,‘v'er:0.11.3.23
Lic. # : KW-00005122
Description 2 0' Pin Pile Spacing @ 10" footing

Vertical Reactions Support notation : Far lelt is #1

Licensee : MC SQUARED, INC.

Load Combination H Suppon 1 Support 2
+0.00D+0.00W+0.00Hm"
+0.fi0D+010E+0.00H
D Only
Lr Only
L Only
S Only
W Only
E Only
H Only
Shear Stirrup Requirements

' ' n 1.303
1.303
2.112

2.010
0.150

1.303
1.303
2.112

2.010
0150

Entire Beam Span Ler0,;|1h : Pl1i‘v'c12 +1 ‘vtu <= Phi‘1c, Req‘d Us = Ht<=10", Not Reqd, use stirmps spaced atw0.000 in _ ‘___
Maximum Forces & Stresses for Load Combinations

Lead Cefflbinatiun -1- M. Location (it) -E1e11d1ng Stress Results (k-fi')- H - _
Segment Length Span # in span Mu : Max - Phi;Mnx Stress Ratio

MFO(imum BENDING Envelope
Span #1

+1.-10D+1.00H
Span #1

+1 .20D+0.50_r+1 .60L+1.fi0H
Span # 1

+1.20D+1.B0_+0.50S+1.60H
Span # 1

+1.20D+1.00_r+0.50L+1.60H
Span #1

+1.20D+1.fi0_r+0.50W+1.00H
Span #1

+1.20D+0.50Ii_+1.60S+1.60H
Span # 1

+1.20D+1.00S+0.50W+1.00H
Span # 1

+1.20D+0.50Lr+0.50L+‘nr'+1.00H
Span #1

+1 .20D+0.50L+0.50S+W+1.60H
Span # 1

+1.20D+0.50L+0.10S+E+1.00H
Span # 1

+0.90D+W+0.90H
Span #1

+0.90D+E+0.90H
Span # 1
Overall Maximum Deflections

1

1

1

1

1

1

1

1

1

1

1

1

1

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

10.00

4.50

10.32

10.00

5.01

3.01

1.11

5.11

5.91

0.41

0.10

2.03

2.03

12.31 0.00

12.31 0.31

12.31 0.04

12.31 0.00

12.31 0.40

12.31 0.32

12.31 0.03

12.31 0.40

12.31 0.40

12.31 0.53

12.31 0.54

12.31 0.24

12.31 0.24

Load Combination Span Max. "- Defl Location in Span Load Cgmbingtign Max. "+“ Defl Location in Span
+D+L+H 1 1" 0.03-1? 13.0000 1" 1 0.0000 0-000



MC SQUARED, INC. J _y _
20 av JAGOLYMPIA, WASHINGTON 98500 _Date:_yyy 5/21/020 _ . 0 _

Sheet: Roof Framing M L L Page of

ob‘ Altman Middle Lot 2020-0100

(300) 754-ease __ 0
FAX (300) 352-2044

TW1 =
DL=
SL=

TW2 =
DL =
LL =

WALL HT=
DL=

RET WALL =
>O1L BEARING LOAD =

SUM =

Pr,,= 35000 (MIAM)

PLE= 42400 (VIA L)

1001 norv; c 14" <0 pin-piles, 16k)

2.0 ft
30 plf
50 plf

8.0 ft
120 plf
320 plf

11.0 ft
132 plf

11.0 ft
1506 plf

2108 plf Pile Spacing = 4.7 ft

(1) PILE coop @ sacs

Use 3.21: (For 1.5 F.S.)

LOCATION: D,E (4" (D pin-piles, 16k)
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_ _ _ Pnntad 21 MAT 2020 430PltI'|__

MC Squared Inc Pro]ectT|tle
Engrneer ProrectlD I ’ w
Project Descr:

File m:tENGlNE 1 -ENER1.0t201120~1.ECB
concrete Beam ENERCALC, INC. 1003-201?, 02uild:E.11.3.29, ‘v'er:0.11.3.20 I
Lic. # : KW-06005122 Licensee = MC $010-“RED. INC-
Description ' 3' Spacing @ A, O, D, E

CODE REFERENCES
Calculations per Act 310-1-<1, rec 2015, ASCE 1-10 "W
Load Combination Set : IBC 2015
Material Properties 0 _
f‘c 1,2 = 3.0 ksi (1; Phi‘v'alues Flexure: 0.90
fl‘ = 1°C * 1.50 = 410.192 [JSI Shear; 0,750
10 Density = 145.0 pcf 0 1 = 0.050 ‘ _ 1 1 _ 1 _
K LtWt Factor = 1.0 l
Elastic Modulus = 3,122.0 kei Fy - Stirrups 40.0 ksi .5‘
W _ Main Rebar = 60 U ksi E — Stirrups = 29,0000 ksi ‘"_ 1
E - Main Rebar = 29,000:U REE Stirrup Bar Size # 3 1 0 1 or

Number of Resisting Legs Per Stirrup = 2 1
__|

“ 30in "

1 - -—= | -- ,- E.tL3_2&.-1-.3011

”l><)--

i -I ..
-_.: -_ l

Span=0.150ft $pan=5.0 It 5pan=0.?50 ft

E-5'wx12 3Ewx12h  'wx12'r1

Cross Section S Reinforcing Details __ __ _
Rectangular Section, Width = 38.0 in, Height = 12.0 in
Span #1 Reinforcing....

3-#5 at 3.0 in from Bottom, from 0.0 to 0.150 ft in this span 3-#5 at 2.0 in from Top, from 0.0 to 0.150 ft in this span
Span #2 Reinforcing...

3-#5 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 0150 ft in this span 3-#5 at 2.0 in from Top, from 0.0 to 0.150 ft in this span
Applied |_Q adg Service leads entered. Load Factors wilt be applied for calculations. _
Loads on all spans... ---. 4 4

‘varying Uniform Load : E(S,E) = 1.395->-1.341 l<.r'ft, Extent = 0.0 -->> 8.50 ft
DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio = 0.217 : 1 Maximum Deflection
Sectign used frj-|' thig gpan T5,-pica] Sgctign Max Downward Transient Deflection 0,002 in Ratio = 25624 :1-=36

Mu ;App|iEd 3_75g k_fl Max Upward Transient Deflection -0.001 in Ratio = 165110 :1-=36
Mn + phi ; A||U,_.,_.ab|E 40245 k_fi Max Downward Total Deflection 0,000 in Ratio = 999 -1:350

M U crTt|Dr| t" 0.000‘ Rt‘ = 999360
Location of maximum on span 2.200 ft ax pwar Ga E emu“ In H ID 1
Span # where maximum occurs Span # 2

\fe|-|;ica| Reagtiong Support notation : Far teft is #1
Load Combination Suppo1't_1_ ‘._.--0000002 Support3 Support4

evsrarrtcmxximum 1 1“151I9B9'"' 3.035 1"“
Overall MlNimum 8.304 1.035
+0+H
+D+L+H
+D+Lr+H
+D+S+H
+[J+0.?50Lr+0.?50L+H
+[J+o.?50L+0.?50S+H
+D+0.50W+H
+D+0.10E+H 11.103 2.580



MC Squared, Inc, Project Tiile: _
Engineer: Projeptllj: l ‘ I
Project Descr:

F':‘i1'l'iEE|I 2? MST 2626, 4I36Pi'v1

“LL L LL LL L L L L” L L L File:n-1:iENGii§iE~1‘~.2-ENER~116i261126?-1.EC6
concrete Beam ENERCALC, iNC. 1963-261?,Builo;6.1?.3.29,"-J'er:6.1?.3.29
|_i¢_ # ; 1-;w-n5nn512g - Licensee : MC SQUARED, INC.
ljeggription 1 3‘ Spacing @ Wall 1

Ve|1ica| Reactiong SUp[J_Dfi_ii6ia1i_6fl I Fai'_|e|‘t i5 #1 _ _ __ _

“Load Combination Suppo|11 Support 2 Suppori3 Support4
+D+6_.?56Lr+6.?56L+6.456W+H LL L L
+D+6.?56L+6.?56S+6.456W+H
+[J+6.?56L+6.?56S+6.5256E+H 6.394 1.935
+6.66D+6.66W+6.66H
+6.66[J+6.?6E+6.66H 11.193 2.566
D Only
Lr Oniy
L Only
S Only
W Only
E Only 15.969 3.666
H Only
Si1eariSitirrup Requirements L ii _o __
Entire Beam Span Length :Vu -=1 PhiVo'2, Req‘d Us = Not Reqd 9.6.3.1, use atirnupa spaced at 6.666 in
Maximum Forices_§ Stresses for Load Combinatoiooposo__i_ __p

Load Combination Looation {ft} Bending Streaa Results {k-ft) _ _
Segment Length Seen # in Span Mu ; Max Phi*Mnx Stress Ratio

Ma4_)_(imum_BLEND|NG Envelope _ L LL
1Span # 1

Span # 2
Span # 3

+1 .46D+1 .66H
Span # 1
Span # 2
Span # 3

+1.26D+6.56Lr+1.66L+1.66H
Span # 1
Span # 2
Span # 3

+1.26D+1.66L+6.56S+1.66H
Span #1
Span # 2
Span # 3

+1.26D+1.66Lr+6.56L+1.66H
Span # 1
Span # 2
Span # 3

+1.26D+1.66Lr+6.56W+1.66H
Span #1
Span # 2
Span # 3

+1.26D+6.56L+1.66S+1.66H
Span # 1
Span # 2
Span # 3

+1 .26D+1 .66S+6.56W+1.66H
Span #1
Span # 2
Span # 3

+1.26D+6.56Lr+6.56L+W+1.66H
Span # 1
Span # 2
Span # 3

+1 .26D+6.56L+6.56S+W+1.66H
Span #1
Span # 2
Span # 3

+1 .26D+6.56L+6.?6S+E+1 .66H
Span # 1
Span # 2
Span # 3

+6.96D+W+6.96H
Span #1
Span # 2
Span # 3

6.T56
5.666
6.?56

6.?56
5.666
6.?56

6.?56
5.666
6.?56

6.?56
5.666
6.?56

6.?56
5.666
6.?56

6.?56
5.666
6.?56

6.?56
5.666
6.?56

6.?56
5.666
6.T56

6.?56
5.666
6.?56

6.?56
5.666
6.?56

6.?56
5.666
6.T56

6.?56
5.666
6.'.~'56

49.32
46.24
46.24

46.24
46.24
46.24

46.24
46.24
46.24

46.24
46.24
46.24

46.24
46.24
46.24

46.24
46.24
46.24

46.24
46.24
46.24

46.24
46.24
46.24

46.24
46.24
46.24

46.24
46.24
46.24

46.32
46.24
46.24

46.24
46.24
46.24

6.64
6.22
6.61

6.61
6.61
6.61

6.61
6.61
6.61

6.61
6.61
6.61

6.61
6.61
6.61

6.61
6.61
6.61

6.61
6.61
6.61

6.61
6.61
6.61

6.61
6.61
6.61

11.01
»01

{:1{___14:1" _\.

6.64
6.22
6.61

6.61
6.61
6.61



MC Squared, inc. Project Title: _
Engineer; Pr0;ect IDI W l 2-
Project Descr:

Fnnted: 2r u.a~r2020, aaaera
LLL L L “LL File=m:‘-.ENG|NE~1i.2§§NER~1.6i.261Li26@-1.E-C6

Concrete Beam ENERCALC, INC. 1003-201?, Eiuild:6.1?.3.29, "-.r'er:6.1?.3.26
Lic. # : KW-66665122 Licensee : MC SCIUARED, INC.
Description I 3L 3P4¢i"9 @ Wflii 1

Load Combination Location (ft) Bending Stre_ssl2esuits {k-ft)
Seernenl Lenath See" # in Span M0 ; Max Phi*Mnx Stress Ratio

+6.96D+E+6.66H
1 6.?56 -1.96 46.32 6.64

6 22
Span # 1
Span # 2 2 5.666 6.?5 46.24 .
Span # 3 3 6.?56 6.26 46.24 6.61
Overall Maximum Deflections p__“__ i A L _
Load Combination 3066 Max. “-" Defl Location in Span Lqad Cfimbgnatifin Max. “+" Defl Location in Span

E on; 1 0.0001 LLLLLL 0.050 E only “L ' -0.0011 0.000LLLLLLLL
E Only 2 0.0023 2.500 E Only -0.0000 5.015

3 0.0000 2.500 E Only -0.0011 0.150



PORTAL FRAME

H = 10'
LENGTH = 20" X s WALLS

2* = 875 PLF (ALLOWABLE)
z = 2177#/(3*1.667') = 435 PLF MAX
875 > 435, eoop
USE MST37 STRAPS @ HEADERS
& STHD1O STRAPS @ FNDN

TABLE l

A RECOMMENDED Ai.LowAeLE DESIGN VALUES FOR A snicu: use or AN APA i=onrAL rams USED
on A RIGID-BASE FouucAriou roe WIND on SEl5ltit_t_C LoAoii~io=A-=-A

LL LLA|L|Loweb|e Design [ASD] Vciluos L
Minimum Portel Mexinium Portol --- - --- _- - .

Width tin.) Height {H} Sheer“-l_{|bf] Deflection [in.] _ _L_og_i:i Foster j
L LLLL LTLLLLL T B asp LLLLLLL 0.33 3.00

lfi 10 L 0-44 LL L 2.9?
i __ a L LL e_i.0;fs 0.30 ____d 2.00%

i0 L125 o.si 3.42
ci. Deslgn s--Jlues ore hosed on the use oi Douglcis-fir or Southern pine iro:'ri.ng. For other species of 1.'cir!'iing, multiply the i:il:io'.re

sheer design '-olue I:-fir the specific ggo--thy odiustment ioctor = H 4- t6.5— SGI-l. where S-G = specitii: gr-:i~.-ity ot the octool
trci.'1'i.i'ig. This od|ust."nentshn|l not e greoter thon l.l.LJ.

|:i. For construction Us shown i.“l Figure l.
c- "i"cilLies cire tor o single portcil-from-_.e segment [one we-:1.col leg ond o Portion of the heoder]. For n1i.ilt.p|e Porto!-tronse

segments. the GllD'-'-'lIIlCllE she-:ir design volues ore peri‘i'i:tted to be mu t.pl;ed hp the number oftrome segments.
‘ cl. lriterpoloilon oi design \'C|lLlE'5 tor heights liietween 3 end lCt feet, nnd tor porlcilwidths i:ietween lo cind '1'-1 inches. is I

perntitted.
e. The Cl‘l"T|"-'Ul:rlIE shecir design srcilue is permitted to be multiplied byo tcictor oi 'l.=l for wind desL.gn.
t. ll st-Iirgr dritt is not-:i design corisider-:it.oi'i. ti"ie1cii:iuloied design sheor ‘s"IJlL‘EE- are perinitted to be multiplied l:i*,-* o icictor oi l.l5.

This tectoris pe.'n'iit"ied to i:ie used cunnulot.-*el';' with the in.-ind-design odiustment ltIlC|'DFit'1 Footnote |E':l chose-

per Frome Segment '

LVIA LAPA TT-1 o0H,LL2o2LoLL L

1//1%
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