Structural Calculations

Project Title: Kac marek

Lot 2 & 3 Block 2 King's

Address: _.
Pines Estates

Location: Adams County, Idaho

Job #: 2023-5574

SNAKE RIVER

ENGINEERING

TN

Prepared in accordance with 2018 IBC. Calculations expire by: 09/ /2024



SITE SPECIFIC DESIGN CRITERIA:

Snow Criteria:

Roof Load (Py)
Ground Load (P,)
Exposure Factor (C,)
Thermal Factor (C,)
Importance (I,)

150 psf

150 psf

1.0

1.0

1.0

Partially
Typical

Seismic Criteria:

Wind Criteria:

Wind Speed (V;)
Wind Exposure

Wind Importance (l,,)
Building Category

115 mph

C Open Terrain

1.0

Seismic Criteria (continued):

Site Class| D |Stiff Soil wall Design  Response
Material Base Shear  Coeff.,, R
ss| 0.42 Fa| 1.47 osB| .oswp 6.5 Typ @ Ext
s1| 0.13 Fv[ 228 GYP| .2awp 2 Typ @ Int
Sps| 0.41 Soa|  0.20 CANT cOL| .33wp 1.5
Risk Category ] Other
Seismic Importance ()] 1.0 Soil Criteria:
Seismic Design Category C Brg. Strength| 1500 psf
(SDC)
STRUCTURE SPECIFIC DESIGN CRITERIA:
Live Loads: Floor Dead Loads:
Typ Residential| 40 psf Deck 2.5
Garage (P.V.)| 50 psf Joist 2.0
Sleeping Area's| 30 psf Ceiling 2.0
Flooring 2.5
Roof Dead Loads: Misc 3.0
Deck 15 TOTAL 12 psf
Insulation 2.0
Roofing| 3.0 Interior Wall Dead Loads:
Joist 2.5 Studs 2.0
Ceiling 3.0 Gyp. Board 2.5
Misc 4.5 Misc 3.0
TOTAL 17 psf TOTAL 8 psf

Exterior Wall Dead Loads:

Studs
Siding
Insulation
Gyp. Board
Sheating
Misc
TOTAL

2.0

9.0

0.5

2.5

1.5

3.0

18 psf

Deck Dead Load

Decking
Joist
Conc.
Misc
TOTAL

4.4

2.0

50.0

3.0

60 psf




WIND ANALYSIS: Low-rise Building - Based on IBC / ASCE 7

INPUT DATA
Exposure category (B, C or D, ASCE 7-16 26.7.3) C
Importance factor (ASCE 7-16 Table 1.5-2) Iy = 1.00 |for all Category
Basic wind speed (ASCE 7-16 26.5.1 or 2018 IBC) V= 115 |mph
Topographic factor (ASCE 7-16 26.8 & Table 26.8-1) K, = 1.00 |Flat
Building height to ridge h, = 21.34ft |ft
Building height to eave he = 9.00ft |ft =
®
Building width B = 80.00ft |ft =
Building length L = 113.50 ft ft v
Overhang sloped width Oy = 3.00ft |ft { B
Effective area of components (or Solar Panel area) A = 27.0ft | ft°, <== Overhang? (Yes or No): Yes
Enclosed? (Y/N) Yy
ANALYSIS

Velocity pressure
q, = 0.00256 K, K., K4 K.V = 2449 psf
where: g}, = velocity pressure at mean roof height, h. (Eq. 26.10-1 page 268)

K, = velocity pressure exposure coefficient evaluated at height, h, (Tab. 26.10-1, pg: = 0.85

Kq4 = wind directionality factor. (Tab. 26.6-1, for building, page 266) = 0.85

h = mean roof height = 15.17 ft

K. = ground elevation factor. (1.0 per Sec. 26.9, page 268) < 60 ft, [Satisfactory] (ASCE 7-16 26.2.1)

< Min (L, B), [Satisfactory] (ASCE 7-16 26.2.2)

Design pressures for MWFRS

P =ap [(G Cyt )-(G Cyi )]

where: p = pressure in appropriate zone. (Eq. 28.3-1, page 311). Prmin = 16 psf (ASCE 7-16 28.3.4)
G C, ¢ = product of gust effect factor and external pressure coefficient, see table below. (Fig. 28.3-1, page 312 & 313)
G C,; = product of gust effect factor and internal pressure coefficient.(Tab. 26.13-1, Enclosed Building, page 271)

= 0.18 or -0.18
a = width of edge strips, Fig 28.3-1, page 312, MAX[MIN(0.1B, 0.1L, 0.4h), MIN(0.04B, 0.04L), 3] = 6.07 ft
Net Pressures (psf), Basic Load Cases Net Pressures (psf), Torsional Load Cases
Roof angle q = 18.43 Roof angleq = 18.43 Roof angleq = 18.43
Surface Net Press. W/ Net Press. W/ Surface Net Press. W/
GCys GCyy GCys
(+ch i ) ('ch i ) (+ch i ) ('ch i ) (+ch i ) ('ch i )
1 0.52 8.24 17.05 -0.45 -15.43 -6.61 1T 0.52 2.06 4.26
2 -0.69 -21.30 | -12.49 -0.69 -21.30 | -12.49 2T -0.69 -5.33 -3.12
3 -0.47 -15.88 -7.07 -0.37 -13.47 -4.65 3T -0.47 -3.97 -1.77
4 -0.42 -14.58 -5.76 -0.45 -15.43 -6.61 4T 0.00 -3.64 -1.44
5 0.40 5.39 14.20 Roof angleq = 0.00
6 -0.29 -11.51 -2.69 Surface Ge Net Press. W/
1E 0.78 14.70 | 2351 | -0.48 | -16.16 | -7.35 *T(+6C,) | (-GC)
2E -1.07 -30.61 | -21.79 -1.07 -30.61 | -21.79 5T 0.40 1.35 3.55
3E -0.67 -20.89 | -12.08 -0.53 -17.39 -8.57 6T -0.29 -2.88 -0.67
4E -0.62 -19.54 | -10.73 -0.48 -16.16 -7.35
5E 0.61 10.53 19.34 + /-Wind Pressure  64%
6E -0.43 | -1494 | -6.12




REFERENCE CORNER

WIND DIRECTION

~
WIND DIRECTION

Load Case A (Transverse) Load Case B (Longitudinal) Load Case A (Transverse) Load Case B (Longitudinal)
Basic Load Cases Torsional Load Cases
Design pressures for components and cladding
p=a,y[(GC,)-(GCy)l
where:  p = pressure on component. (Eq. 30.3-1, pg 33 1 [Se] 2n {3rf3r | 2n [3¢
Ponin = 16.00 psf (ASCE 7-16 30.2.2) T AR
PR el — lorlorl — logl
GC,= 1.00 external pressure coefficie 2}1 } kS } } ’ } 2 f ’ } g }2
see table below. (ASCE 7-16 30.3.2) i i I
o= 18.43 ° LLf*fazﬁ 3%0.% 7*2?17 71%4‘37 q]
Roof o7 Roof o>7
Poverhang = -84.48 psf
(ASCE 7-16 28.3.3)
Effective Zone 1 Zone 1' Zone 2 Zone 2e Zone 2n Zone 2r
C & Area (ftz) GC, -GG, GC, -GG, GC, -GG, GC, -GG, GC, -GG, GG, -GG,
omp.
Clad:in 2133 0.30 | -0.80 | 0.30 | -0.80 | 0.30 | -2.20 | 0.30 | -0.80 | 0.30 | -1.00 | 0.30 | -1.00
Coeffs & Effective Zone 3 Zone 3e Zone 3r Zone 4 Zone 5
" | Area(ft’) | GC, | -GG, | GG, | -GG | GG | -GG | GCp | -GG, | GG | -GCp
27 0.30 | -250 | 0.30 | -2.50 | 030 | -1.80 | 0.99 | -1.09 | 0.99 | -1.38
Zone 1 Zone 1' Zone 2 Zone 2e Zone 2n Zone 2r
Positive |Negative | Positive |Negative | Positive |Negative | Positive |Negative | Positive |Negative | Positive |Negative
Comp. & Cladding 294 |-15.18| 2.94 |-15.18 | 294 |-49.46| 294 |-15.18| 2.94 | -20.08 | 2.94 [ -20.08
Pressures Zone 3 Zone 3e Zone 3r Zone 4 Zone 5
Positive |Negative | Positive |Negative | Positive |Negative | Positive |Negative | Positive |Negative| (Max Pressure
294 | -56.81| 2.94 |-56.81| 2.94 | -39.67 | 19.82 | -22.27 | 19.82 | -29.36 | 56.81 psf)
LOAD CASE 'A’' FACTORED LOADS LOAD CASE 'B' FACTORED LOADS
0.6*W,=(Z,+Z;) *0.6= 3.3 psf 0.6*W,=(Z,+7Z;) *0.6 = 4.7 psf
0.6*W ¢ = (Z + Z5) ¥ 0.6 = 5.8 psf 0.6*W ¢ = (Z + Z5¢) ¥ 0.6 = 7.9 psf
0.6*W,,=(Z,+2,) *0.6 = 13.7 psf 0.6*W,, = (Z;+Z5) * 0.6 = 10.1 psf
0.6*W, = (Z,¢ + Z4E) * 0.6 = 20.5 psf 0.6%W, = (Zsg + Zge) * 0.6 = 15.3 psf
ROOF COMPONENTS FACTORED LOAD WALL COMPONENTS FACTORED LOAD
0.6*Z, cgc= 12.0 psf 0.6*Z,, c8c= 13.4 psf




OSB SEISMIC LOADING ANALYSIS
IBC / ASCE 7: Equivalent Lateral Force (ELF) Procedure:

INPUT DATA DESIGN SUMMARY
Typical floor height:  h = 9 ft C.,=1.2*Sy/(R/1,)= 0.0753 <= Applicable
Typical floor weight:  w, = 154.4 kips Period Parameter,x = 0.75 , ASCE Tab 12.8-2
Number of floors: n= 2 Period: T, =C,(h,)*= 0.20  sec, ASCE 12.8.2.1
Importance factor (ASCE 11.5.1): I, = 1.00 C.<Sp1/[(R/1)T,1= 0.1530 ,ASCETab 12.8.1.1 <= Not Applicable
Design spectral response: Sps= 041 g C,>0.044 Sysl.= 0.0179 , ASCE Tab 12.8.1.1 <= Not Applicable
Sp1= 0.20 g C,>0.5S,/(R/I.)= 0.0100 ,ASCETab12.8.1.1 <= Not Applicable
Mapped spectral resp.:  S;= 0.13 g k= 214 , (ASCE 12.8.3, page 91)
Period Parameter, C;:
(ASCE Tab 12.8-2):  C,= 0.020 V=CW= 0.0753 W
Resp. coefficient: (ASCE
Tab.12.2.1): R= 6.5 0.7 *V= 0.0527 W
Seismic design category: SDC = C
h,= 213 ft W= 309 kips, total

SEISMIC COMPONENT & ANCHORING ANALYSIS
Out-of-plane seismic force for wall design (ASCE 7, Sec.12.11.1)

Wiseiomie = MAX (0.4ISpsw, ,0.1wr,) = 02 W,= 0.2 psf <= USE FOR DIAPHRAGMS

Where: W, 1.0 psf, l. = 1.00
(CBC/IBC Tab. 1604.5 & ASCE 7 Tab. 1.5-2)

Out-of-plane seismic force for anchorage design
For seismic design category A & B, any diaphragm (ASCE 7 Sec. 12.11.2)

2 2
(1) G
Fanch,seismic:MAX O4SDSIWpT 5 OIWPT ’ 4OOSDSI ’ Fmin -

Where : Foin = 0.17 plf, 1.53 W, = 163 plf (Horizontal) <= Not Applicable
(ASCE 7 Sec. 12.11.2 & 11.7.3)

For seismic design category C and above, flexible diaphragm (ASCE 7 Sec. 12.11.2.1)
hh ) h+h,)
+ +
( hp) ( hp)

Fanch,seismic:MAX OSSDSIsz—h 5 OleT 5 4'OOSDS] > Fmin | =

= 3.06 W,= 163 plf (Horizontal) <= Applicable

For connections (ASCE 7 Sec. 12.11.2.1)

F connseismic = MAX[0.133S5ps w, ,0.5w,]= 0.5 wW,= 0.5 plf (Horizontal)
























































































Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 05 Beams.ec6
LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: --None--

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : IBC 2018
Material Properties

Analysis Method Allowable Strength Design
Beam is Fully Braced against lateral-torsional buckling

Beam Bracing :

50.0 ksi
29,000.0 ksi

Fy : Steel Yield :
E: Modulus :

Bending Axis :  Major Axis Bending
D(0.4250) S(3.750)
W W 4 4 4
D(0.1380)
D(0.120) L(0.40)
(i> W33x118 <i>

Span = 35.0 ft

Applied Loads

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

Beam self weight calculated and added to loading
Uniform Load : D =0.0120, L = 0.040 ksf, Tributary Width = 10.0 ft

Uniform Load : D = 0.0120 ksf, Tributary Width = 11.50 ft

Uniform Load : D =0.0170, S =0.150 ksf, Tributary Width = 25.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.673: 1 Maximum Shear Stress Ratio = 0.245 : 1
Section used for this span W33x118 Section used for this span W33x118

Ma : Applied 696.872 k-ft Va : Applied 79.643 k
Mn / Omega : Allowable 1,035.429 k-ft Vn/Omega : Allowable 325.060 k
Load Combination +D+S Load Combination +D+S
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.743 in Ratio = 564 >=480. Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0 <480.0 n/a
Max Downward Total Deflection 0.902 in Ratio = 466 >=240. Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0 <240.0 n/a

Maximum Forces & Stresses for

Load Combinations

Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values

Segment Length ~ Span # M \ Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
D Only

Dsgn. L = 35.00 ft 1 0.118 0.043 122.65 122.65 1,729.17 1,035.43 1.00 1.00 14.02 542.85 325.06
+D+L

Dsgn. L = 35.00 ft 1 0.178 0.065 183.90 183.90 1,729.17 1,035.43 1.00 1.00 21.02 542.85 325.06
+D+S

Dsgn. L = 35.00 ft 1 0.673 0.245 696.87 696.87 1,729.17 1,035.43 1.00 1.00 79.64 54285 325.06
+D+0.750L

Dsgn. L = 35.00 ft 1 0.163 0.059 168.59 168.59 1,729.17 1,035.43 1.00 1.00 19.27 542.85 325.06
+D+0.750L+0.750S

Dsgn. L = 35.00 ft 1 0.579 0.211  599.25 599.25 1,729.17 1,035.43 1.00 1.00 68.49 542.85 325.06
+0.60D

Dsgn. L = 35.00 ft 1 0.071 0.026 73.59 73.59 1,729.17 1,035.43 1.00 1.00 8.41 54285 325.06
Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

+D+S 1

0.9022 17.600 0.0000 0.000



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25
DESCRIPTION: --None--

Vertical Reactions

SNAKE RIVER ENGINEERING

Support notation : Far left is #

(c) ENERCALC INC 1983-2023

Values in KIPS

Load Combination

Support 1 Support 2

Max Upward from all Load Conditions
Max Upward from Load Combinations
Max Upward from Load Cases

D Only

+D+L

+D+S

+D+0.750L

+D+0.750L+0.750S

+0.60D

L Only

S Only

79.643
79.643
65.625
14.018
21.018
79.643
19.268
68.486
8.411
7.000
65.625

79.643
79.643
65.625
14.018
21.018
79.643
19.268
68.486
8.411
7.000
65.625





































Project Title:

Engineer:

Project ID:
Project Descr:

Steel Column

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25
DESCRIPTION: --None--

Code References

SNAKE RIVER ENGINEERING

(c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Steel Section Name :
Analysis Method :

Steel Stress Grade

Fy : Steel Yield

E : Elastic Bending Modulus

Applied Loads

HSS7x5x5/16
Allowable Strength

36.0 ksi

29,000.0 ksi

Overall Column Height
Top & Bottom Fixity
Brace condition :
Fully braced against buckling ABOUT X-X Axis
Unbraced Length for buckling ABOUT Y-Y Axis =10 ft, K=1.0

16 ft

Top & Bottom Pinned

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

Column self weight included : 373.440 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 16.0 ft, D = 14.020, L = 7.0, S = 65.630 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =
Load Combination

Location of max.above base
At maximum location values are . . .

Pa : Axial

Pn / Omega : Allowabl¢
Ma-x : Applied

Mn-x / Omega : Allowable
Ma-y : Applied
Mn-y / Omega : Allowable

PASS Maximum Shear Stress Rati
Load Combination
Location of max.above base
At maximum location values are . . .
Va : Applied
Vn / Omega : Allowable

Load Combination Results

0.9424 : 1
+D+S

0.0 ft

80.023 k
84.912 k

0.0 k-ft

26.946 k-ft

0.0 k-ft

21.377 k-t

0.0 :1
0.0
0.0 ft

0.0 k
0.0 k

Maximum Load Reactions . .
Top along X-X
Bottom along X-X
Top along Y-Y
Bottom along Y-Y

Maximum Load Deflections . ..

Along Y-Y 0.0in at
for load combination :
Along X-X 0.0in at

for load combination :

0.0k
0.0k
0.0k
0.0k

0.0ft above base

0.0ft above base

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx  Cby KxLx/Ry KyLy/Rx Stress Ratio Status Location
D Only 0.170 PASS 0.00 ft 1.00 1.00 0.00 96.48 0.000 PASS 0.00 ft
+D+L 0.252 PASS 0.00 ft 1.00 1.00 0.00 96.48 0.000 PASS 0.00 ft
+D+S 0.942 PASS 0.00 ft 1.00 1.00 0.00 96.48 0.000 PASS 0.00 ft
+D+0.750L 0.231 PASS 0.00 ft 1.00 1.00 0.00 96.48 0.000 PASS 0.00 ft
+D+0.750L+0.750S 0.811 PASS 0.00 ft 1.00 1.00 0.00 96.48 0.000 PASS 0.00 ft
+0.60D 0.102 PASS 0.00 ft 1.00 1.00 0.00 96.48 0.000 PASS 0.00 ft

Maximum Reactions

Note: Only non-zero reactions are listed.

Axial Reaction X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Load Combination @ Base @Base @ Top @Base @ Top @ Base @ Top @Base @ Top
D Only 14.393
+D+L 21.393
+D+S 80.023
+D+0.750L 19.643
+D+0.750L+0.750S 68.866
+0.60D 8.636
L Only 7.000
S Only 65.630




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Column

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25
DESCRIPTION: --None--

Extreme Reactions

SNAKE RIVER ENGINEERING

(c) ENERCALC INC 1983-2023

Axial Reaction

X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Item Extreme Value @ Base @Base @ Top @ Base @ Top @ Base @ Top @Base @ Top
Axial @ Base Maximum 80.023
" Minimum 7.000
Reaction, X-X Axis Base Maximum 14.393
" Minimum 14.393
Reaction, Y-Y Axis Base Maximum 14.393
" Minimum 14.393
Reaction, X-X Axis Top Maximum 14.393
" Minimum 14.393
Reaction, Y-Y Axis Top Maximum 14.393
" Minimum 14.393
Moment, X-X Axis Base Maximum 14.393
" Minimum 14.393
Moment, Y-Y Axis Base Maximum 14.393
" Minimum 14.393
Moment, X-X Axis Top Maximum 14.393
" Minimum 14.393
Moment, Y-Y Axis Top Maximum 14.393
" Minimum 14.393
Maximum Deflections for Load Combinations
Load Combination Max. Deflection in X dir Distance Max. Deflection in Y dir  Distance
D Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+L 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+S 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+0.750L 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+0.750L+0.750S 0.0000 in 0.000 ft 0.000 in 0.000 ft
+0.60D 0.0000 in 0.000 ft 0.000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
S Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
Steel Section Properties : HSS7x5x5/16
Depth = 7.000 in I xx = 43.00 in*4 J = 52.100 in™4
Design Thick = 0.291 in S xx = 12.30 in*3 Cw = 18.30 in"6
Width = 5.000 in R xx 2.590 in
Wall Thick = 0.313 in Zx = 15.000 in"3
Area = 6.430 in"2 lyy = 25.500 in™4 (¢} = 18.300 in"3
Weight = 23.340 plf Syy = 10.200 in”3
Ryy = 1.990 in
Zy = 11.900 in”3
Ycg = 0.000 in




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Column Project File: 05 Beams.ec6
LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: --None--
Sketches
+Y 86.650k 86.650k

c

S o " o t

= | & | H

N~ = -‘5;

5.00in



















Project Title:
Engineer:
Project ID:
Project Descr:

General Footing

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING
DESCRIPTION: --None--

Code References

(c) ENERCALC INC 1983-2023

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength 2.50 ksi Allowable Soil Bearing
fy : Rebar Yield 60.0 ksi Soil Density
Ec : Concrete Elastic Modulus
Concrete Density

() Values  Flexure 0.90 Soil/Concrete Friction Coeff.
Shear = 0.750

Min Steel % Bending Reinf.
Min Allow % Temp Reinf.

Min. Overturning Safety Factor
Min. Sliding Safety Factor

Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase pe
Use ftg wt for stability, moments & shears : Yes
Add Pedestal Wt for Soil Pressure : No
Use Pedestal wt for stability, mom & shear : No

Dimensions

Allow press. increase per foot o
0.00180 when footing base is below
1.0 :1

3,122.0 ksi Increase Bearing By Footing Weight
145.0 pcf Soil Passive Resistance (for Sliding)

1.50 ksf
110.0 pcf
No
250.0 pcf

0.30

. . Increases based on footing Depth
Analysis Settings Footing base depth below soil surface

f depth

nnn
=~
%]
&

1.0 : 1 Increases based on footing plan dimension

r foot of depth
= ksf

when max. length or width is greater than

= ft

Width parallel to X-X Axis = 8.0 ft
Length parallel to Z-Z Axis 8.0 ft z
Footing Thickness = 18.0 in

Pedestal dimensions... X

8'.0"

px : parallel to X-X Axis in

pz : parallel to Z-Z Axis in

Height in

Rebar Centerline to Edge of Concrete...

at Bottom of footing = 3.0in

Reinforcing 870"

Edge Dist. = 3"

Bars parallel to X-X Axis _
Number of Bars B 16
Reinforcing Bar Size = # 4
Bars parallel to Z-Z Axis
Number of Bars = 16
Reinforcing Bar Size = # 4 AR
Bandwidth Distribution Check (ACI 15.4.4.2) e e S s s e+ ;,,
Direction Requiring Closer Separation

n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

16 - # 4 Bars

P : Column Load 14.020 7.0 65.630

OB : Overburden

ksf

M-xx
M-zz

k-ft
k-ft

V-x
V-z




Project Title:
Engineer:
Project ID:
Project Descr:

General Footing

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25

SNAKE RIVER ENGINEERING

(c) ENERCALC INC 1983-2023

DESCRIPTION: --None--
DESIGN SUMMARY Design OK
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.9747 Soil Bearing 1.462 ksf 1.50 ksf +D+S about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.5990 Z Flexure (+X) 15.667 k-ft/ft 26.153 k-ft/ft +1.20D+0.50L+1.60S
PASS 0.5990 Z Flexure (-X) 15.667 k-ft/ft 26.153 k-ft/ft +1.20D+0.50L+1.60S
PASS 0.5990 X Flexure (+Z) 15.667 k-ft/ft 26.153 k-ft/ft +1.20D+0.50L+1.60S
PASS 0.5990 X Flexure (-2) 15.667 k-ft/ft 26.153 k-ft/ft +1.20D+0.50L+1.60S
PASS 0.3946 1-way Shear (+X) 29.592 psi 75.0 psi +1.20D+0.50L+1.60S
PASS 0.3946 1-way Shear (-X) 29.592 psi 75.0 psi +1.20D+0.50L+1.60S
PASS 0.3946 1-way Shear (+Z) 29.592 psi 75.0 psi +1.20D+0.50L+1.60S
PASS 0.3946 1-way Shear (-Z) 29.592 psi 75.0 psi +1.20D+0.50L+1.60S
PASS 0.9046 2-way Punching 135.693 psi 150.0 psi +1.20D+0.50L+1.60S
Detailed Results
Soil Bearing
Rotation Axis & Xecc  Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 1.50 n/a 0.0 0.4366 0.4366 n/a n/a 0.291
X-X, +D+L 1.50 n/a 0.0 0.5459 0.5459 n/a n/a 0.364
X-X, +D+S 1.50 n/a 0.0 1.462 1.462 n/a n/a 0.975
X-X, +D+0.750L 1.50 n/a 0.0 0.5186 0.5186 n/a n/a 0.346
X-X, +D+0.750L+0.750S 1.50 n/a 0.0 1.288 1.288 n/a n/a 0.859
X-X, +0.60D 1.50 n/a 0.0 0.2619 0.2619 n/a n/a 0.175
Z-Z, D Only 1.50 0.0 n/a n/a n/a 0.4366 0.4366 0.291
Z-Z, +D+L 1.50 0.0 n/a n/a n/a 0.5459 0.5459 0.364
Z-Z, +D+S 1.50 0.0 n/a n/a n/a 1.462 1.462 0.975
Z-Z, +D+0.750L 1.50 0.0 n/a n/a n/a 0.5186 0.5186 0.346
Z-Z, +D+0.750L+0.750S 1.50 0.0 n/a n/a n/a 1.288 1.288 0.859
Z-Z, +0.60D 1.50 0.0 n/a n/a n/a 0.2619 0.2619 0.175
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability Allrunits k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Sliding
Footing Flexure
; oo Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination it Surface A2 inA2 A2 ft
X-X, +1.40D 2.454 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.40D 2.454 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+1.60L 3.503 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+1.60L 3.503 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+1.60L+0.50S 7.605 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+1.60L+0.50S 7.605 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+0.50L 2.541 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+0.50L 2.541 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D 2.103 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D 2.103 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+0.50L+1.60S 15.667 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+0.50L+1.60S 15.667 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+1.60S 15.229 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
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General Footing

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25
DESCRIPTION: --None--

Footing Flexure

SNAKE RIVER ENGINEERING

(c) ENERCALC INC 1983-2023

. —r Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn
Flexure Axis & Load Combination it Surface e ity A ott Status
X-X, +1.20D+1.60S 15.229 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+0.50L+0.50S 6.642 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+0.50L+0.50S 6.642 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+0.50L+0.70S 8.283 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +1.20D+0.50L+0.70S 8.283 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +0.90D 1.577 +Z  Bottom 0.3888 AsMin 0.40 26.153 OK
X-X, +0.90D 1.577 -Z  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.40D 2.454 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.40D 2.454 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+1.60L 3.503 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+1.60L 3.503 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+1.60L+0.50S 7.605 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+1.60L+0.50S 7.605 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+0.50L 2.541 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+0.50L 2.541 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z,+1.20D 2.103 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z,+1.20D 2.103 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+0.50L+1.60S 15.667 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+0.50L+1.60S 15.667 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+1.60S 15.229 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+1.60S 15.229 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+0.50L+0.50S 6.642 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+0.50L+0.50S 6.642 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+0.50L+0.70S 8.283 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +1.20D+0.50L+0.70S 8.283 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +0.90D 1.577 -X  Bottom 0.3888 AsMin 0.40 26.153 OK
Z-Z, +0.90D 1.577 +X  Bottom 0.3888 AsMin 0.40 26.153 OK
One Way Shear
Load Combination... Vu @ -X Vu @ +X Vu@ -Z Vu@ +Z Vu:Max Phi Vn Vu/Phi*Vn  Status
+1.40D 4.63 psi 4.63 psi 4.63 psi 4.63 psi 4.63 psi 75.00 psi 0.06 OK
+1.20D+1.60L 6.62 psi 6.62 psi 6.62 psi 6.62 psi 6.62 psi 75.00 psi 0.09 OK
+1.20D+1.60L+0.50S 14.37 psi 14.37 psi 14.37 psi 14.37 psi 14.37 psi 75.00 psi 0.19 OK
+1.20D+0.50L 4.80 psi 4.80 psi 4.80 psi 4.80 psi 4.80 psi 75.00 psi 0.06 OK
+1.20D 3.97 psi 3.97 psi 3.97 psi 3.97 psi 3.97 psi 75.00 psi 0.05 OK
+1.20D+0.50L+1.60S 29.59 psi 29.59 psi 29.59 psi 29.59 psi 29.59 psi 75.00 psi 0.39 OK
+1.20D+1.60S 28.77 psi 28.77 psi 28.77 psi 28.77 psi 28.77 psi 75.00 psi 0.38 OK
+1.20D+0.50L+0.50S 12.55 psi 12.55 psi 12.55 psi 12.55 psi 12.55 psi 75.00 psi 0.17 OK
+1.20D+0.50L+0.70S 15.65 psi 15.65 psi 15.65 psi 15.65 psi 15.65 psi 75.00 psi 0.21 OK
+0.90D 2.98 psi 2.98 psi 2.98 psi 2.98 psi 2.98 psi 75.00 psi 0.04 OK
Two-Way "Punching" Shear All units k
Load Combination... Vu Phi*Vn Vu / Phi*Vn Status
+1.40D 21.25 psi 150.00psi 0.1417 OK
+1.20D+1.60L 30.34 psi 150.00psi 0.2023 OK
+1.20D+1.60L+0.50S 65.87 psi 150.00psi 0.4391 OK
+1.20D+0.50L 22.00 psi 150.00psi 0.1467 OK
+1.20D 18.22 psi 150.00psi 0.1214 OK
+1.20D+0.50L+1.60S 135.69 psi 150.00psi 0.9046 OK
+1.20D+1.60S 131.90 psi 150.00psi 0.8794 OK
+1.20D+0.50L+0.50S 57.53 psi 150.00psi 0.3835 OK
+1.20D+0.50L+0.70S 71.74 psi 150.00psi 0.4783 OK
+0.90D 13.66 psi 150.00psi 0.09107 OK



Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FA ADU

Code Reference:

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

Criteria Soil Data
Retained Height = 12.33ft Allow Soil Bearing = 1,500.0 psf
. . _ Equivalent Fluid Pressure Method

Wall helgh.t above soil = 067t Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 0.00in ) =
Water table above Passive Pressure = 250.0 psf/ft
bottom of footing = 0.0 ft Soil Density, Heel = 110.00 pcf

Soil Density, Toe = 110.00 pcf

Footing||Soil Friction = 0.400

Soil height to ignore

for passive pressure = 12.00 in :
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
USfed for Sliding & Oj/erturnlng Load Type = Wind (W) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem (Strength Level) Footing Type Spread Footing
] Base Above/Below Soil  _

Axial Dead Load = 686.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall = 0.0t
Axial Live Load = 3,700.0 Ibs (Strength Level) ; ' : -
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
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Engineer:
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Cantilevered Retaining Wall

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25
DESCRIPTION: FA ADU

SNAKE RIVER ENGINEERING

(c) ENERCALC INC 1983-2023

Design Summary Stem Construction Bottom
Stem OK
Design Height Above Ftc ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete
Overturning - 1.58 OK Design Method = SD SD SD SD SD
Slab Resists All Sliding ! Thickness = 10.00
Global Stability = 0.96 Rebar Size = # 5
Rebar Spacing = 6.00
Total Bearing Load = 8,268 Ibs Rebar Placed at = Edge
...resultant ecc. = 1.26 in Design Data
Eccentricity within middle third fb/FB + fa/Fa = 0.841
Soil Pressure @ Toe = 1,151 psf OK Total Force @ Section
Soil Pressure @ Heel = 1,397 psf OK Service Level lbs =
Allowable = 1,500 psf Strength Level lbs=  4,256.8
ACH FSc;n Pl('jei@su_ln:e Less Than AIIc;mga;t;le . Moment....Actual
actore 0e = 011 ps Service Level ft-#=
ACI Factored @ Heel = 1,956 psf Strength Level f-#t= 17,4955
Footing Shear @ Toe = 47.3 psi OK Moment.....Allowable = 20,802.0
Footing Shear @ Heel = 0.6 psi OK
Allowable = 75.0 psi Shear.....Actual _
Service Level psi=
Slldlng Calcs Strength Level ps| = 43.3
Lateral Sliding Force = 3,187.8 Ibs Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf = 125.0
Rebar Depth 'd' in= 8.19
Masonry Data
Vertical component of active lateral soil pressure IS fm psi =
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n’ =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0
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Cantilevered Retaining Wall

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FA ADU
Concrete Stem Rebar Area Details
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.4941 in2/ft
(4/3)* As : 0.6588 in2/ft Min Stem T&S Reinf Area 3.120 in2
200bd/fy : 200(12)(8.1875)/60000 : 0.3275 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12)(10) : 0.216 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :

Required Area : 0.4941 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.62 in2/ft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.1092 in2/ft #6@ 22.00 in #6@ 44.00 in

Footing Data Footing Design Results

Toe Width = 4.83 ft Toe Heel

Heel Width = 166 Factored Pressure = 1,611 1,956 psf

Total Footing Width = 6.49 Mu' : Upward = 19,790 712 ft-#

Footing Thickness = 14.00 in Mu' : Downward = 2,450 628 ft-#

) ) Mu: Design = 17,340 OK -84 ft-#
ﬁgy ‘éve'dttfr‘] = 8-88 :2 phiMn = 21219 23,311 ft-#
Ke§ Dis“t’ance tomTos = 000 ft Actual 1-Way Shear = 47.28 0.58 psi

: Allow 1-Way Shear = 75.00 75.00 psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #5@8.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = #5@8.00in
Min. As % = 0.0018 Key Reinforcing = None Spec'd
Cover @ Top 2.00 @ Btm= 3.00 in Footing Torsion, Tu = 0.00 ft-lbs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.
Other Acceptable Sizes & Spacings
Toe: #4@ 5.71 in, #5@ 8.85 in, #6@ 12.57 in, #7@ 17.14 in, #8@ 22.57 in, #9@
28.57 in, #10@ 36.28 in

Heel: #4@ 7.93 in, #5@ 12.30 in, #6@ 17.46 in, #7@ 23.80 in, #8@ 31.34 in, #9@
39.68 in, #10@ 50.39 in

Key: No key defined

Min footing T&S reinf Area 1.96 in2

Min footing T&S reinf Area per foot 0.30 in2 At

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 7.94in #4@ 15.87 in
#5@ 12.30 in #5@ 24.60 in

#6@ 17.46 in #6@ 34.92 in
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Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FA ADU

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 3,187.8 4.50 14,341.6 Soil Over HL (ab. water tbl) 1,121.2 6.08 6,813.2
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 6.08 6,813.2
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem = 686.0 5.25 3,599.2
* Axial Live Load on Stem = 3,700.0 5.25 19,412.7
Soil Over Toe =
— Surcharge Over Toe =

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

Stem Weight(s) = 1,625.0 5.25 8,5625.8
- _ Earth @ Stem Transitions =
Total = 31878 OTM. = 14,3416 Footing Weight = 1,135.8 3.25 3,685.5
Key Weight =
Resisting/Overturning Ratio = 1.58 Vert. Component =
Vertical Loads used for Soil Pressure = 8,268.0 Ibs Totam lbs RM.= 226238

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

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

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

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

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

because the wall would then tend to rotate into the retained soil.
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Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FA ADU

Rebar Lap & Embedment Lengths Information

Stem Design Segment: Bottom
Stem Design Height: 0.00 ft above top of footing

Lap Splice length for #5 bar specified in this stem design segment (25.4.2.3a) = 23.40in
Development length for #5 bar specified in this stem design segment = 18.00 in
Hooked embedment length into footing for #5 bar specified in this stem design segment = 10.50 in
As Provided = 0.6200 in2/ft

As Required = 0.4941 in2/ft




Project Title:
Engineer:
Project ID:
Project Descr:

Project File: 05 Beams.ec6

Cantilevered Retaining Wall
LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023

DESCRIPTION: FA ADU

DL=686 ,LL=3700# , Ecc=0"

>

Restrainf]

3188#

Bl Lateral earth pressure due to the soil BELOW water table

1397.22psf /

1150.68psf
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Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FB ADU

Code Reference:

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

Criteria Soil Data
Retained Height = 12.33ft Allow Soil Bearing = 1,500.0 psf
. . _ Equivalent Fluid Pressure Method

Wall helgh.t above soil = 067t Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 0.00in ) =
Water table above Passive Pressure = 250.0 psf/ft
bottom of footing = 0.0 ft Soil Density, Heel = 110.00 pcf

Soil Density, Toe = 110.00 pcf

Footing||Soil Friction = 0.400

Soil height to ignore

for passive pressure = 12.00 in :
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
USfed for Sliding & Oj/erturnlng Load Type = Wind (W) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem (Strength Level) Footing Type Spread Footing
] Base Above/Below Soil  _

Axial Dead Load = 376.0 Ibs Wind on Exposed Stem - 0.0 psf at Back of Wall = 0.0t
Axial Live Load = 640.0 Ibs (Strength Level) ; ' : -
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
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Cantilevered Retaining Wall

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25
DESCRIPTION: FB ADU

SNAKE RIVER ENGINEERING

(c) ENERCALC INC 1983-2023

Design Summary Stem Construction Bottom
Stem OK
Design Height Above Ftc ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete
Overturning - 151 OK Design Method = SD SD SD SD SD
Slab Resists All Sliding ! Thickness = 10.00
Global Stability = 0.96 Rebar Size = # 5
Rebar Spacing = 6.00
Total Bearing Load = 4,928 Ibs Rebar Placed at = Edge
...resultant ecc. = 13.54 in Design Data
Eccentricity outside middle third fb/FB + fa/Fa = 0.841
Soil Pressure @ Toe = 1,492 psf OK Total Force @ Section
Soil Pressure @ Heel = 0 psf OK Service Level lbs =
Allowable = 1,500 psf Strength Level lbs=  4,256.8
ACH FSc;n Pl('jei@su_ln:e Less Than AIIZV\saétge . Moment....Actual
actore oe = ;U89 ps Service Level ft-# =
ACI Factored @ Heel = 0 psf Strength Level ft#t= 17,4955
Footing Shear @ Toe = 40.2 psi OK Moment.....Allowable = 20,802.0
Footing Shear @ Heel = 10.3 psi OK
Allowable = 75.0 psi Shear.....Actual _
Service Level psi=
Slldlng Calcs Strength Level ps| = 43.3
Lateral Sliding Force = 3,187.8 Ibs Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf = 125.0
Rebar Depth 'd' in= 8.19
Masonry Data
Vertical component of active lateral soil pressure IS fm psi =
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n' =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0
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Cantilevered Retaining Wall

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FB ADU
Concrete Stem Rebar Area Details
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.4941 in2/ft
(4/3)* As : 0.6588 in2/ft Min Stem T&S Reinf Area 3.120 in2
200bd/fy : 200(12)(8.1875)/60000 : 0.3275 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12)(10) : 0.216 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.4941 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.62 in2/ft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.1092 in2/ft #6@ 22.00 in #6@ 44.00 in
Footing Data Footing Design Results
Toe Width = 5.00 ft Toe Heel
Heel Width = 166 Factored Pressure = 2,089 0 psf
Total Footing Width = 6.66 Mu' : Upward = 19,524 24 ft-#
Footing Thickness = 14.00 in Mu' : Downward = 2,625 628 ft-#
) ) Mu: Design = 16,899 OK 604 ft-# OK
ﬁgy ‘éve'dttfr‘] = 8-88 :2 phiMn = 21,219 23,311 ft-#
Ke§ Dis“t’ance tomTos = 000 ft Actual 1-Way Shear = 40.16 10.33 psi
: Allow 1-Way Shear = 75.00 75.00 psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #5@8.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = #5@8.00in
Min. As % = 0.0018 Key Reinforcing = None Spec'd
Cover @ Top 2.00 @ Btm= 3.00 in Footing Torsion, Tu = 0.00 ft-lbs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.
Other Acceptable Sizes & Spacings
Toe: #4@ 5.71 in, #5@ 8.85 in, #6@ 12.57 in, #7@ 17.14 in, #8@ 22.57 in, #9@
28.57 in, #10@ 36.28 in

Heel: #4@ 7.93 in, #5@ 12.30 in, #6@ 17.46 in, #7@ 23.80 in, #8@ 31.34 in, #9@
39.68 in, #10@ 50.39 in

Key: No key defined

Min footing T&S reinf Area 201 in2

Min footing T&S reinf Area per foot 0.30 in2 At

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 7.94in #4@ 15.87 in
#5@ 12.30 in #5@ 24.60 in

#6@ 17.46 in #6@ 34.92 in




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FB ADU

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 3,187.8 4.50 14,341.6 Soil Over HL (ab. water tbl) 1,121.2 6.25 7,003.8
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 6.25 7,003.8
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem = 376.0 5.42 2,036.7
* Axial Live Load on Stem = 640.0 5.42 3,466.7
Soil Over Toe =
— Surcharge Over Toe =

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

Stem Weight(s) = 1,625.0 5.42 8,802.1
_ Earth @ Stem Transitions =
Total = 31878 OTM. = 14,3416 Footing Weight = 1,165.5 3.33 3,881.1
Key Weight =
Resisting/Overturning Ratio = 1.51 Vert. Component =
Vertical Loads used for Soil Pressure = 4,927.7 lbs Totam lbs RM.= 217237

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

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

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

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

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.081 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

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




Project Title:
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Project Descr:

Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FB ADU

Rebar Lap & Embedment Lengths Information

Stem Design Segment: Bottom
Stem Design Height: 0.00 ft above top of footing

Lap Splice length for #5 bar specified in this stem design segment (25.4.2.3a) = 23.40in
Development length for #5 bar specified in this stem design segment = 18.00 in
Hooked embedment length into footing for #5 bar specified in this stem design segment = 10.50 in
As Provided = 0.6200 in2/ft

As Required = 0.4941 in2/ft
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Cantilevered Retaining Wall Project File: 05 Beams.ec6
LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING

DESCRIPTION: FB ADU

(c) ENERCALC INC 1983-2023

DL=376 ,LL=640# , Ecc=0"

|

Restraint

3188#

L=

1492.17psf

Il Lateral earth pressure due to the soil BELOVV water table




Project Title:
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Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FC ADU

Code Reference:

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

Criteria Soil Data
Retained Height = 0.33 ft Allow Soil Bearing = 1,500.0 psf
. . _ Equivalent Fluid Pressure Method
Wall helgh.t above soil = 067t Active Heel Pressure = 35.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 0.00in

Passive Pressure 250.0 psf/ft

Water table above

bottom of footing = 0.0 ft Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
USfed for Sliding & Oj/erturnlng Load Type = Wind (W) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem (Strength Level) Footing Type ) Spread Footing
] Base Above/Below Soil  _
Axial Dead Load = 376.0 Ibs Wind on Exposed Stem - 0.0 psf at Back of Wall = 0.0t
Axial Live Load = 640.0 Ibs (Strength Level) ; ' : -
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300




Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25
DESCRIPTION: FC ADU

SNAKE RIVER ENGINEERING

(c) ENERCALC INC 1983-2023

Design Summary Stem Construction Bottom
Stem OK
Design Height Above Ftc ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete
Overturning - 1.75 OK Design Method = SD SD SD SD SD
Slab Resists All Sliding ! Thickness = 8.00
Global Stability = 1.24 Rebar Size = # 5
Rebar Spacing = 12.00
Total Bearing Load = 3,909 Ibs Rebar Placed at = Edge
...resultant ecc. = 7.23in Design Data
Eccentricity within middle third fb/FB + fa/Fa = 0.933
Soil Pressure @ Toe = 1,350 psf OK Total Force @ Section
Soil Pressure @ Heel = 216 psf OK Service Level lbs =
Allowable = 1,500 psf Strength Level lbs= 24374
ACH FSc;n Pl('jei@su_ln:e Less Than AIIc;mga;t;le . Moment....Actual
actore oe = 0691 ps Service Level ft-#
ACI Factored @ Heel = 303 psf Strength Level ft#=  7,580.2
Footing Shear @ Toe = 25.1 psi OK Moment.....Allowable = 81213
Footing Shear @ Heel = 6.8 psi OK
Allowable = 75.0 psi Shear.....Actual _
Service Level psi=
Slldlng Calcs Strength Level ps| = 32.8
Lateral Sliding Force = 1,928.2 Ibs Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf = 100.0
Rebar Depth 'd' in= 6.19
Masonry Data
Vertical component of active lateral soil pressure IS fm psi =
NOT considered in the calculation of soil bearing Fs psi=
Solid Grouting =
Load Factors Modular Ratio 'n' =
Building Code Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25
DESCRIPTION: FC ADU

SNAKE RIVER ENGINEERING

(c) ENERCALC INC 1983-2023

Concrete Stem Rebar Area Details

Bottom Stem

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

200bd/fy : 200(12)(6.1875)/60000 :
0.0018bh : 0.0018(12)(8) :

Vertical Reinforcing
0.287 in2/ft

0.3827 in2/ft
0.2475 in2/ft
0.1728 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.920 in2

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

Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.287 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.31 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.8382 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results
Toe Width = 3.33 ft Toe Heel
Heel Width = 1.66 Factored Pressure = 1,891 303 psf
Total Footing Width = 4.99 Mu' : Upward = 8,524 201 ft-#
Footing Thickness = 14.00 in Mu' : Downward = 1,164 711 ft-#
) ) Mu: Design = 7,360 OK 510 ft-# OK
Key Width = 0.00in phiMn = 14,400 3,600 ft-#
Key Depth - 0.00in Actual 1-Way Shear =  25.13 6.77 psi
Key Distance from Toe 0.00 Allow 1-Way Shear =  75.00 40.00 psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #5@12.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = None Spec'd
Min. As % = 0.0018 Key Reinforcing = None Spec'd
Cover @ Top 2.00 @ Btm= 3.00 in Footing Torsion, Tu = 0.00 ft-lbs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings

Toe: #4@ 7.93 in, #5@ 12.30 in, #6@ 17.46 in, #7@ 23.80 in, #8@ 31.34 in, #9@

39.68 in, #10@ 50.39 in
Heel: phiMn = phi*5*lambda*sqrt(fc)*Sm

Key: No key defined

Min footing T&S reinf Area 151 in2

Min footing T&S reinf Area per foot 0.30 in2 At

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 7.94in #4@ 15.87 in
#5@ 12.30 in #5@ 24.60 in
#6@ 17.46 in #6@ 34.92 in



Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FC ADU

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 1,928.2 3.50 6,746.4 Soil Over HL (ab. water tbl) 1,019.5 4.49 4,580.8
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.49 4,580.8
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem = 376.0 3.66 1,377.4
* Axial Live Load on Stem = 640.0 3.66 2,344.5
Soil Over Toe =
— Surcharge Over Toe =

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

Stem Weight(s) = 1,000.0 3.66 3,663.3
- _ Earth @ Stem Transitions =
Total = 19282 OTM. = 67464 Footing Weight = 873.3 2.50 2,178.8
Key Weight =
Resisting/Overturning Ratio = 1.75 Vert. Component =
Vertical Loads used for Soil Pressure = 3,908.7 lbs Totam lbs RM.= 11,8003

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

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

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

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

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.075 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

because the wall would then tend to rotate into the retained soil.
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Cantilevered Retaining Wall Project File: 05 Beams.ec6

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING (c) ENERCALC INC 1983-2023
DESCRIPTION: FC ADU

Rebar Lap & Embedment Lengths Information

Stem Design Segment: Bottom
Stem Design Height: 0.00 ft above top of footing

Lap Splice length for #5 bar specified in this stem design segment (25.4.2.3a) = 23.40in
Development length for #5 bar specified in this stem design segment = 18.00 in
Hooked embedment length into footing for #5 bar specified in this stem design segment = 10.50 in
As Provided = 0.3100 in2/ft

As Required = 0.2870 in2/ft
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Engineer:
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Project File: 05 Beams.ec6

Cantilevered Retaining Wall
(c) ENERCALC INC 1983-2023

LIC# : KW-06013353, Build:20.23.05.25 SNAKE RIVER ENGINEERING
DESCRIPTION: FC ADU

DL=376 ,LL=640# , Ecc=0"

>

Restraint

/ 1928#

1350.49psf
216.13psf

. Lateral earth pressure due to the soil BELOW water table




