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 project Waring

Consulting Engineers residence

0 4/16/25  by CO no.

 date

Roof Load Roofing…………….……………...….....……..
Sheathing………… ……………...….....……..
Framing…………………………...….....……..
Insulation…………………………...….....……..
Ceiling…………….. ……………...….....……..
Miscellaneous……………………...….....……..

(DL has been factored for roof slope)
DL psf
LL psf (5:12)

ASD
ON THE TENSION SIDE OF OVERTURNING, USE 12.4.3
E = rho Qe - (.6 -  .14Sds)D

MODIFICATION FOR D =
WHEN Vs GOVERNS

Wall Load Ext Finish
Int Finish
Framing
Insulation
Misc

DL psf

20.0

10.0
2.2
1.7

2.2
2.2

22.7

10.8
1.6
4.3
1.6

DESIGN LOADS

4/16/25 1

0.5
0.6

15.0

0.5125



 project Waring

Consulting Engineers residence

0 4/16/25  by CO no.

 date

V =  Cs  W 12.8.1.1 - page 71

Cs =  Sds / (R / Ie)  X RHO

RHO =

Sds = FROM THE USGS WEBSITE

R =

Ie = IMPORTANCE FACTOR - TABLE 1.5-2 FOR RISK CATEGORY II = 1

MULTIPLY BY FOR ASD CONVERSION
Cs =

E-W LENGTH 63
N - S WIDTH 55

q = .00256  * Kz  * K zt  * K d  * V squared eq 27.3-1 page 204

Kd = wind directionality - 26.6  - table 26.6-1  USE 

Kz - vel press coeff - table 27.3.1 USE 
B C

25

K zt= NO TOPO EFFECTS

0.7

SEISMIC

LATERAL

4/16/25 2

0.0875

1.3

0.625

6.5

0.66 0.94

0.85

0.94

1



 project Waring

residence

 by CO no.

 date

V = velocity = V squared =

qz = psf

p = q   (G Cpf - Gcpi)  PSF EQ 28.4-1 PAGE 240

G Cf - EXTERNAL PRESS COEFF TABLE 28.4-1
ZONE 1
  5:12

G Cpi - INTERNAL PRESSURE COEFF - TABLE 26.11-1 USE

p = PSF

North / South
W(1): Wind = (18.1)(10')= plf

Seismic = 0.0875[22.7(55')+15(5')(2)] = plf

Line 1 : Vw = (181plf)(31.5') = lb
Vs = (122plf)(31.5') = lb ###

5702

4/16/25 3

181
122

3843

-0.18

24.7498

0.55

22.2

110 12100

LATERAL

18.0674



 project Waring

residence

 by CO no.

 date

Line 2 : Vw = (181plf)(31.5') = lb
Vs = (122plf)(31.5') = lb ###

Line 1 : V wind = lb
V seismic = + 0.0875[(15 psf)(10')(16')] = lb

(380 plf)
Use 1/2'' values for 3/8'' plywood [5/8 dia AB @ 48''oc (372 plf)]

Uplift Analysis (16' Wall)
M OT = (356plf)(16')(10') = ft-lb

M RES = 2/3[(22.7psf)(4')+(15psf)(10')](16')(16'/2) = ft-lb

PERFORATED WALL

LATERAL

3843

4/16/25 4

Simpson HDU2
18 (3075 lb)

lbT up =
56960 - 20548 = 2023

5702
3843 4053

plf 3/8'' CDX Plywood
w / 8d @ 4''oc

5702

5702

v walls  = = 356
6+10

56960
20548



 project Waring

residence

 by CO no.

 date

Line 2 : V wind = lb
V seismic = + 0.0875[(15 psf)(10')(18')] = lb

(380 plf)
Use 1/2'' values for 3/8'' plywood [5/8 dia AB @ 48''oc (372 plf)]

Uplift Analysis (4' Wall)
M OT = (317plf)(4')(10') = ft-lb

M RES = 2/3[(22.7psf)(4')+(15psf)(10')](4')(4'/2) = ft-lb

FOR RATIOS GREATER THAN 2:1: H =
Bs = 4

 -  X 10  =
4

ADJUSTED SHEARWALL =  X   =   >

East / West
W(1): Wind = (18.1)(10')= plf

Seismic = 0.0875[22.7(63')+15(5')(2)] = plf

Line A : Vw = (181plf)(17') = lb
Vs = (138plf)(17') = lb ###

4/16/25 5

LATERAL

181
138

2849 lb Simpson HDU2
4 (3075 lb)

3843 4079

v walls  = 5702 = 317 plf 3/8'' CDX Plywood
4+6+8 w / 8d @ 4''oc

5702

2346

12680
1284

T up =
12680 - 1284 =

1.25 0.125 0.9375

0.9375

10

356.25

3077

317380



 project Waring

residence

 by CO no.

 date

Line G : Vw = (181plf)(13') = lb
Vs = (138plf)(13') = lb ###

Line A : V wind = lb
V seismic = + 0.0875[(15 psf)(10')(17')] = lb

(260 plf)
Use 1/2'' values for 3/8'' plywood [5/8 dia AB @ 60''oc (298 plf)]

Uplift Analysis (5' Wall)
M OT = (181plf)(5')(10') = ft-lb

M RES = 2/3[(22.7psf)(4')+(15psf)(10')](5')(5'/2) = ft-lb

Line C : V wind = lb
V seismic = + 0.0875[(15 psf)(10')(21')] = lb

(260 plf)
Use 1/2'' values for 3/8'' plywood [5/8 dia AB @ 60''oc (298 plf)]

Uplift Analysis (21' Wall)
M OT = (237plf)(21')(10') = ft-lb

M RES = 2/3[(22.7psf)(4')+(15psf)(10')](21')(21'/2) = ft-lb

LATERAL

4/16/25 6

plf

2353
1794

w / 8d @ 6''oc

lb
21

T up =
49770 - 35398 = 684

v walls  = 4978 = 237

Simpson HDU2

5+5+7

21 w / 8d @ 6''oc

49770

4978
3795 4071

lb

(3075 lb)

3/8'' CDX Plywood

35398
Simpson HDU2

5 (3075 lb)
T up =

9050 - 2007 = 1409

v walls  = 3077 = 181 plf

3077
2346 2569

3/8'' CDX Plywood

9050
2007



 project Waring

residence

 by CO no.

 date

Line G : V wind = lb
V seismic = + 0.0875[(15 psf)(10')(4')] = lb

AXIAL LOAD Vs Vw

WSW18x10

2 - 7/8" SSWAB BOLTS
MIN EMBEDMENT IN FIRST POUR 20 IN

REQ'D NUMBER =  =

REQ'D NUMBER =   =
2 PROVIDED

ROOF DIAPHRAGM
w = 181 plf

(240 plf)

2

LATERAL

4/16/25 7

2353
1794 1847

x = 31.5 ft

lb 20 - 16d Plate Splice
8(55') (2100 lb)

F chord  = (181 plf)(63') = 1633

plf ,

1/2'' CDX Plywood

v diaph  = (181 plf)(63'/2) = 104

55'
5701.5 lb - 181 plf(x) = 0

plf w / 8d @ 6''oc
55' (Case 1 w / 2x Framing)

1980

1847 1.07697
1715

2353 1.18838

1000 1715 1980



 project Waring

Consulting Engineers residence

0 4/16/25  by CO no.

 date

REV 6/26/25

PATIO BEAMS L = ft C(D) =
C(F) =

w = (22.7D + 20L)(6') + 16 = plf

DF No. 1
F v = F' v =
F b = F' b =
E = Δ : L /

5 wL 4

E Δ

GARAGE HEADER L = ft C(D) =
C(F) =

w = (22.7D + 20L)(15') + 23 = plf

Parallam
F v = F' v =
F b = F' b =
E = Δ : L /

5 wL 4

E Δ
5 1/4'' x 14'' PSL Parallam

384 A = 73.5, S = 171.5, I = 1201
I req  = = 871.3 in 4

in 3 2900 2851
F' b 2000000 240

S req = M(12"/') = 113.2

in 2
F' v 290 290

A req =
1.5V

= 30.9

ft-lb
8

664

V= wL/2 = 5976 lb M= wL 2

= 26892

18.0 1.00
0.98

6x12 DF No. 1
384 A = 63.3, S = 121.2, I = 697

I req  = = 470 in 4

in 3 1350 1350
F' b 1600000 360

S req = M(12"/') = 77.4

in 2
F' v 85 85

A req =
1.5V

= 38.4

8704 ft-lb
8

VERTICAL

4/16/25 8

16.0 1.00
1.00

272

V= wL/2 = 2176 lb M= wL 2

=



 project Waring

residence

 by CO no.

 date

REV 6/25/25
SGD HEADERS L = ft C(D) =

C(F) =
(0'-10') w 1  = (22.7D + 20L)(23') + 20 = plf

lb
lb

M(Max) = ft-lb

Support Conditions: (Pinned - Pinned)
Check: V  = lb M = ft-lb w eq = plf

Parallam
F v = F' v =
F b = F' b =
E = Δ : L /

5 wL 4

E Δ

10.0 1.00
1.00

1002

R(L) = 5010

in 2
F' v

R(R) = 5010
12525

A req =
1.5V

= 25.9

5010 12525 1002

290 290

S req = M(12"/') = 51.8 in 3 2900 2903
F' b

I req  = = 338 in 4

384

2000000 360
5 1/4'' x 11 7/8'' PSL Parallam
A = 62.3, S = 123.4, I = 733

4/16/25 9

VERTICAL

L

R1 R2

W1



Cantilevered Retaining Wall
LIC# : KW-06016052, Build:20.23.07.20 coa (c) ENERCALC INC 1983-2023

DESCRIPTION: RETAINING WALL

Project File: waring.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

3.00
0.85
0.00
4.00

1,500.0

35.0

0.0

150.0

Criteria Soil Data

Retained Height = ft
Wall height above soil = ft Active Heel Pressure = psf/ft
Slope Behind Wall
Height of Soil over Toe in
Water table above

= ft
=

=

110.00= pcf

=

Soil Density, Heel

=
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe 110.00 pcf
Footing||Soil Friction = 0.300
Soil height to ignore

for passive pressure = 12.00 in

Equivalent Fluid Pressure Method

bottom of footing

Surcharge Loads Adjacent Footing Load

Load Type

0.0 Lateral Load = 0.0 #/ft

250.0

800.0
500.0

0.0

Axial Load Applied to Stem
Wall to Ftg CL Dist = 0.00 ft

Wind on Exposed Stem psf0.0=

Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs

Axial Dead Load
(Service Level)

= lbs

Footing Type Spread Footing

Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft

Used To Resist Sliding & Overturning

Used for Sliding & Overturning

== 0.0 ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = =Poisson's Ratio 0.200
at Back of Wall

in
(Strength Level)

Wind (W)=



Cantilevered Retaining Wall
LIC# : KW-06016052, Build:20.23.07.20 coa (c) ENERCALC INC 1983-2023

DESCRIPTION: RETAINING WALL

Project File: waring.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Design Summary

Wall Stability Ratios
Overturning = 7.71

Global Stability = 3.91

OK
Slab Resists All Sliding !

Total Bearing Load = 3,202 lbs
...resultant ecc. = 1.48 in

Eccentricity within middle third
Soil Pressure @ Toe = 1,265 psf  OK
Soil Pressure @ Heel = 765 psf  OK

Allowable = 1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,771 psf
ACI Factored @ Heel = 1,071 psf
Footing Shear @ Toe = 0.9 psi  OK
Footing Shear @ Heel = 3.6 psi  OK

Allowable = 75.0 psi

Sliding Calcs
Lateral Sliding Force = 354.4 lbs

Masonry Block Type =

Stem Construction Bottom
Stem OK

Shear.....Actual

Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Concrete

Thickness = 6.00
Rebar Size = # 4
Rebar Spacing = 18.00
Rebar Placed at = Center

Design Data
fb/FB + fa/Fa = 0.217
Total Force @ Section

=lbs

Moment....Actual
=ft-#

Moment.....Allowable = 1,158.0

=psi

Shear.....Allowable = 75.0psi

Wall Weight = 75.0psf
Rebar Depth  'd' = 3.00in

Masonry Data
f'm =psi
Fs =psi
Solid Grouting =
Modular Ratio 'n' =
Equiv. Solid Thick. =

Concrete Data
f'c = 2,500.0psi
Fy = 40,000.0

Masonry Design Method ASD=

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

Service Level
= 252.0lbsStrength Level

Service Level
Strength Level = 252.0ft-#

Service Level
Strength Level = 7.0psi

Design Method = SD

Vertical component of active lateral soil pressure IS
considered in the calculation of soil bearing pressures.

Anet (Masonry) =in2



Cantilevered Retaining Wall
LIC# : KW-06016052, Build:20.23.07.20 coa (c) ENERCALC INC 1983-2023

DESCRIPTION: RETAINING WALL

Project File: waring.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Concrete Stem Rebar Area Details
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0313 in2/ft
(4/3) * As : 0.0418 in2/ft Min Stem T&S Reinf Area 0.554 in2
200bd/fy : 200(12)(3)/40000 : 0.18 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.144 in2/ft
0.0018bh : 0.0018(12)(6) : 0.1296 in2/ft Horizontal Reinforcing Options :

============ One layer of :        Two layers of :
Required Area : 0.1296 in2/ft #4@ 16.67 in          #4@ 33.33 in
Provided Area : 0.1333 in2/ft #5@ 25.83 in          #5@ 51.67 in
Maximum Area : 0.6096 in2/ft #6@ 36.67 in          #6@ 73.33 in

1.00
2.00

18.00

Footing Torsion, Tu =
=

ft-lbs0.00
Min. As %

Footing Allow. Torsion, phi Tu

0.0000

= ft-lbs

Footing Data

If torsion exceeds allowable, provide

f'c

0.00

= 2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=

0.00
0.00
0.83 ft

Footing Thickness = in
3.00=

Cover @ Top =3.00 in@ Btm.= 3.00 in

Total Footing Width

= 150.00 pcfFooting Concrete Density
Fy = 40,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design

Actual 1-Way Shear
Allow 1-Way Shear

Toe: #4@ 156.38 in, #5@ 242.40 in, #6@ 344.05 in, #7@ 469.16 in, #8@ 617.73 in,
#9@ 781.94 in, #10@ 864.00 in

#4@ 361.64 in, #5@ 560.55 in, #6@ 795.62 in, #7@ 864.00 in, #8@ 864.00 in,
#9@ 864.00 in, #10@ 864.00 in

= None Spec'd

=
=

=

=
=

1,771
847
357
490

0.87
75.00

Heel:

1,071
1,336
1,125
-212

3.56
75.00

HeelToe
psf
ft-#
ft-#
ft-#

psi
psi

Heel Reinforcing = # 4 @ 10.00 in

Other Acceptable Sizes & Spacings

Key Reinforcing

Toe Reinforcing = # 4 @ 10.00 in

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

0.00
0.00

#4@  0.00 in
#5@  0.00 in
#6@  0.00 in

in2
in2 /ft

If two layers of horizontal bars:
#4@  0.00 in
#5@  0.00 in
#6@  0.00 in

supplemental design for footing torsion.

phiMn 10,48410,484= ft-#
OK



Cantilevered Retaining Wall
LIC# : KW-06016052, Build:20.23.07.20 coa (c) ENERCALC INC 1983-2023

DESCRIPTION: RETAINING WALL

Project File: waring.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force
ft-# lbs ftft ft-#lbs

Sloped Soil Over Heel
=Surcharge over Heel

=
Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem= 800.0 1.25 1,000.0
= 500.0 1.25 625.0* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil
=

=
=

36.7 0.50 18.3=

=
250.0 0.50 125.0=

Stem Weight(s)
=

288.8 1.25 360.9
Earth @ Stem Transitions

=Footing Weight
=

675.0 1.50 1,012.5
Key Weight

=

0.83

Added Lateral Load

lbs

= 531.6

Vert. Component 156.4 3.00 469.3

Total

=
2,701.8 4,099.8

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

Total = R.M.

=354.4 O.T.M.

=
Resisting/Overturning Ratio = 7.71

Vertical Loads used for Soil Pressure = 3,201.8 lbs

Vertical component of active lateral soil pressure IS considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS considered in the
calculation of Overturning Resistance.

Soil Over HL  (ab. water tbl)
Soil Over HL  (bel. water tbl)

495.0 2.25
2.25

1,113.8
1,113.8

Water Table
Buoyant Force =

HL Act Pres (ab water tbl)
HL Act Pres (be water tbl)

354.4 1.50 531.6

Hydrostatic Force

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) 0.045 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.



Cantilevered Retaining Wall
LIC# : KW-06016052, Build:20.23.07.20 coa (c) ENERCALC INC 1983-2023

DESCRIPTION: RETAINING WALL

Project File: waring.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Rebar Lap & Embedment Lengths Information
Stem Design Segment: Bottom
Stem Design Height:       0.00 ft above top of footing

Lap Splice length for #4 bar specified in this stem design segment (25.4.2.3a) = 15.60 in
Development length for #4 bar specified in this stem design segment = 12.00 in

Hooked embedment length into footing for #4 bar specified in this stem design segment = 6.00 in
As Provided = 0.1333 in2/ft
As Required = 0.1296 in2/ft



Cantilevered Retaining Wall
LIC# : KW-06016052, Build:20.23.07.20 coa (c) ENERCALC INC 1983-2023

DESCRIPTION: RETAINING WALL

Project File: waring.ec6

Project Title:
Engineer:
Project ID:
Project Descr:



Cantilevered Retaining Wall
LIC# : KW-06016052, Build:20.23.07.20 coa (c) ENERCALC INC 1983-2023

DESCRIPTION: RETAINING WALL

Project File: waring.ec6

Project Title:
Engineer:
Project ID:
Project Descr:
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