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ENGINEERED STRUCTURES GLOBAL DESIGN, PLLC

Project Name: Giola Residence

Description: New Construction 2969 74th Ave SE, Mercer Island, WA 98040

City of Mercer Island

Location: Mercer Island

Code: IRC 2018/ WFCM 2018

STRUCTURAL LOADING SUMMARY

Vertical Loads: Ground SN = 25 PSF

Roof SN = 25 PSF

Roof DL = 10 PSF

Floor LL = 40 PSF

Floor DL = 10 PSF

Soil Bearing Pressure: 1500 PSF

Frost Depth: 12 in

Wind Exp = B

Kzt = 1.0

Seismic Sds = 1.124

Roof: Prefab Trusses

Upper Floor: 14" TJI

Main Floor: 14" TJI
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Ùabcdedfagghiajgkfjlamcnofcnpklqagrfjarksfhnfattgcksfghasu

�
��	�Y����� Y������v�
��̂	� ������
�

J'@!w8Q�!)FP, BE!-2!'1$

O'%%'�!w8Q�!)FP, BE!-2!'1$

��� [���

x��
��	����� ���
��� ]����
�y�z��
Z �{|}{� �~|~�� ������
�

6!;!>�*H!M�&QA%!)7FD, 6!%'!BE!-2 X1? I5. ;;

0!;!J#@� �8!)7>D, 6!%'!BE!-2 -E!%'!IE 0653 -356 <�H#P*%!F'#8

-!;!7'&(%!)*�, 0E!-2 X1? I66 0366

���������
��

"''H!N�#8� !N4

M�K� A#�P+� !V#  #(%+!%A#%!%A�!+&�&(Q!'H!&%+!@ '8P$%+!V&**!��!&(!#$$' 8#($�!V&%A!M�K� A#�P+� !@ '8P$%!8�+&Q(!$ &%� &#!#(8!@P�*&+A�8!8�+&Q(!G#*P�+5!M�K� A#�P+� !��@ �++*K!8&+$*#&�+!#(K!'%A� !V#  #(%&�+
 �*#%�8!%'!%A�!+'H%V# �5!R+�!'H!%A&+!+'H%V# �!&+!('%!&(%�(8�8!%'!$& $P�G�(%!%A�!(��8!H' !#!8�+&Q(!@ 'H�++&'(#*!#+!8�%� �&(�8!�K!%A�!#P%A' &%K!A#G&(Q!WP &+8&$%&'(5!JA�!8�+&Q(� !'H! �$' 8�!�P&*8� !' !H #�� !&+
 �+@'(+&�*�!%'!#++P �!%A#%!%A&+!$#*$P*#%&'(!&+!$'�@#%&�*�!V&%A!%A�!'G� #**!@ 'W�$%5!?$$�++' &�+!)"&�!O'# 8�!O*'$�&(Q!7#(�*+!#(8!>�P#+A!O*'$�+,!# �!('%!8�+&Q(�8!�K!%A&+!+'H%V# �5!7 '8P$%+!�#(PH#$%P �8!#%
M�K� A#�P+� !H#$&*&%&�+!# �!%A& 8;@# %K!$� %&H&�8!%'!+P+%#&(#�*�!H' �+% K!+%#(8# 8+5!M�K� A#�P+� !w(Q&(�� �8!FP��� !7 '8P$%+!!A#G�!���(!�G#*P#%�8!�K!TSS;w>!P(8� !�G#*P#%&'(! �@' %+!w>";0034!#(8!w>";04C9
#(81' !%�+%�8!&(!#$$' 8#($�!V&%A!#@@*&$#�*�!?>J�!+%#(8# 8+5!D' !$P  �(%!$'8�!�G#*P#%&'(! �@' %+�!M�K� A#�P+� !@ '8P$%!*&%� #%P �!#(8!&(+%#**#%&'(!8�%#&*+! �H� !%'
VVV5V�K� A#�P+� 5$'�1V''8@ '8P$%+18'$P��(%;*&� # K5

JA�!@ '8P$%!#@@*&$#%&'(�!&(@P%!8�+&Q(!*'#8+�!8&��(+&'(+!#(8!+P@@' %!&(H' �#%&'(!A#G�!���(!@ 'G&8�8!�K!D' %�MwO!>'H%V# �!�@� #%' 

z�y��Z��������
��

?**!*'$#%&'(+!# �!��#+P �8!H '�!%A�!'P%+&8�!H#$�!'H!*�H%!+P@@' %!)' !*�H%!$#(%&*�G� !�(8,5!?**!8&��(+&'(+!# �!A' &�'(%#*5

���Y��������] ��[[��

F�G�*�!"''H!N�#8� !N4

~�\�������������������|�

���
�z�Y�[��
�����\��
�� ������
��
41-B1-6-4!06L3BL30!7�!RJS

��((&H� #((!�# %&(
w>�<�+&Q(
)464,!BB3;06BC
W�# %&(5�+Q8/'P%*''�5$'�

D' %�MwO!G453�!w(Q&(�L!�C5-5350�!<#%#L!�C50545I

D&*�!X#��L!�T�F?

����������



�����������	
� ��
�	������
��� �		���� ����	
 ��� �����������
������

����

����� !"�#$%&'(!)*�+, -./0!1!0 2-23!)-4506, 7#++�8!)39:, ;; -40!<!=!-40!>!)?**!>@#(+,

>A�# !)*�+, BB9!1!/6 22-9 7#++�8!)95:, -4-5 -40!<!=!-40!>!)?**!>@#(+,

�'��(%!)C%;*�+, -955!1!2D!-!-E26 -F3B 7#++�8!)/F:, -4-5 -40!<!=!-40!>!)?**!>@#(+,

G&H�!G'#8!<�I*4!)&(, 04052!1!2D!-!-E26 04-92 7#++�8!)GEB/9, ;; -40!<!=!-40!>!)?**!>@#(+,

J'%#*!G'#8!<�I*4!)&(, 040/5!1!2D!-!-E26 042-. 7#++�8!)GE3F0, ;; -40!<!=!-40!>!)?**!>@#(+,

>K+%��!L!M#**

����� !JK@�!L!N�#8� 

OP&*8&(Q!R+�!L!"�+&8�(%&#*

OP&*8&(Q!S'8�!L!TOS!202-

<�+&Q(!��%A'8'*'QK!L!?><

U<�I*�$%&'(!$ &%� &#L!GG!)GE.30,!#(8!JG!)GE290,4

U?**'V�8!�'��(%!8'�+!('%! �I*�$%!%A�!#8WP+%��(%!I' !%A�!��#�!+%#�&*&%K!I#$%' 4

U?@@*&$#�*�!$#*$P*#%&'(+!# �!�#+�8!'(!X<>4

Y����������
Z �����
��[�\\��
���	���

[�\\��
� ]�
	 �̂�	�	� ��_����� ��� [��� ��
���� �����������

-!;!J &��� !;!>7C -4506 -4506 -4506 9-9 B53 -./0 X'(�

2!;!J &��� !;!>7C -4506 -4506 -4506 9-9 B53 -./0 X'(�
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PERMIT REVISION #2 - GARAGE IS MIRRIRORED FROM THIS VIEW
(FLIPPED OVER THE X-X AXIS)
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S_̀ abcdcèffgh̀ ifjeik̀lbmnebmojkp̀fqeìqjregmèssfbjrefg̀rt
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5.5 inchesControlling d is

71%

OK

21.52

30.25

Area (in²)

0.81Cp Stability

857

0.30

0.80

FcE

KcE

c

1.00

1.001.00

1.00

1.00

Note: A wood plate under this column must have an Fc value, perpendicular to the grain, greater than 331 psi.

in

in

Kfin²

108

108

 NDS 2018, Using values for 5x + solid sawn, Posts and Timbers.

Cm Wet Use

Cd Duration

CF Size Factor

1.1465Adjusted Values

71%

OK

465

1.1575

E (psi x mil)Fc || (psi)

Reference Values

Ratio

Status

40%

OK

50

331

psi

20

le/d

Critical

Actual

 Attributes and Values

le d2 Effective Ht

1.0

30.25

le d1 Effective Ht

Ke Buckling Mode

Column Area

ft

ft

9.0

ft

#

Unbraced L2

9.0Unbraced L1

9.0Actual Height

10000Load Data

 Conditions

  6x 6 Hem-Fir #2         Solid Wood Column Selection

Date: 3/30/23Prepared by: 

Giola
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CHANGE TO LVL



BeamChek v2023 licensed to: ESG Design   Reg # 2999-68483

  Rb = 0.00     Le = 0.00 Ft1.0000Cl Stability

R2= 1.8 in²

(psi)

'#

#

#

ft

www.esg-design.com

Lu = 0.0 Ft

  l 

 Selection

Prepared by: JM

1119 #Max V (Reduced)

750

1.00

Ch  Shear Stress

 Loads

20%36%23%30%    Ratio

    Status

630 #

Reaction 2 TL6.34Beam Wt per ft

 Conditions

 Data

0.08 in(1.5) DL Defl=

ESG Design

70

110

Par Unif LL

OKOKOKOK

LL Defl

0.23

0.05

L / >1000L / 360 LL Actual DeflLL Max Defl

 Attributes

7.0

7.0

0

0

I = 150

H = 230

EndStartPar Unif TL

R1= 1.8 in²

750

L / 669L / 240

44 1352 #

2366

630 #

1352 #1352 #

7.0

Min Bearing Area

Fc

TL Actual DeflTL Max Defl

Bm Wt Included Maximum V

Max Moment

Reaction 2 LL

Reaction 1 TL

Reaction 1 LL

 Values

1.001.00

N/A

1.00

1.00

1.00

1.00

1.058

Cm Wet Use

Cr Repetitive

Cd   Duration

CF Size Factor Adjustments

2.0

2.0

285

285

2900

3067

Reference Values

Adjusted Values

E (psi x mil)Fv (psi)Fb (psi)

0.13

0.35

25.38

5.89

30.66

9.26

Beam Span

TL Defl (in)Shear (in²)Section (in³)

    Actual

    Critical

NDS 2018

(2) 1-3/4x 7-1/4  2.0E LP SolidStart LVL

Date: 2/06/24

Upper Floor Header

2H1-B

Giola

Uniform and partial uniform loads are lbs per lineal ft.                        

R2 = 1352R1 = 1352

I

H

SPAN = 7 FT
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BeamChek v2023 licensed to: ESG Design   Reg # 2999-68483

  Rb = 0.00     Le = 0.00 Ft1.0000Cl Stability

R2= 2.6 in²

(psi)

'#

#

#

ft

www.esg-design.com

Lu = 0.0 Ft

  l 

 Selection

Prepared by: JM

1518 #Max V (Reduced)

750

1.00

Ch  Shear Stress

 Loads

24%27%42%46%    Ratio

    Status

1460 #

Reaction 2 TL4.95Beam Wt per ft

 Conditions

 Data

0.02 in(1.5) DL Defl=

ESG Design

450

280Uniform LL:

Par Unif LL

OKOKOKOK

LL Defl

0.20

0.05

L / >1000L / 240 LL Actual DeflLL Max Defl

 Attributes

4.00H = 630

EndStartPar Unif TL

350  = AUniform TL:

R1= 2.6 in²

750

L / 667L / 180

20 1970 #

1970

1460 #

1970 #1970 #

4.0

Min Bearing Area

Fc

TL Actual DeflTL Max Defl

Bm Wt Included Maximum V

Max Moment

Reaction 2 LL

Reaction 1 TL

Reaction 1 LL

 Values

1.001.00

N/A

1.00

1.00

1.00

1.00

1.112

Cm Wet Use

Cr Repetitive

Cd   Duration

CF Size Factor Adjustments

1.9

1.9

285

285

2600

2891

Reference Values

Adjusted Values

E (psi x mil)Fv (psi)Fb (psi)

0.07

0.27

19.25

7.99

17.65

8.18

Beam Span

TL Defl (in)Shear (in²)Section (in³)

    Actual

    Critical

NDS 2018

(2) 1-3/4x 5-1/2  1.9E TJ Microllam LVL

Date: 2/06/24

Upper Floor HeaderGiola

Uniform and partial uniform loads are lbs per lineal ft.                        

R2 = 1970R1 = 1970

H

Uniform Load  A

SPAN = 4 FT
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BeamChek v2023 licensed to: ESG Design   Reg # 2999-68483

  Rb = 0.00     Le = 0.00 Ft1.0000Cl Stability

R2= 2.4 in²

(psi)

'#

#

#

ft

www.esg-design.com

Lu = 0.0 Ft

  l 

 Selection

Prepared by: JM

637 #Max V (Reduced)

405

1.00

Ch  Shear Stress

 Loads

6%6%25%30%    Ratio

    Status

770 #

Reaction 2 TL6.17Beam Wt per ft

 Conditions

 Data

<0.01 in.(1.5) DL Defl=

ESG Design

440Uniform LL:

OKOKOKOK

LL Defl

0.18

0.01

L / >1000L / 240 LL Actual DeflLL Max Defl

 Attributes

550  = AUniform TL:

R1= 2.4 in²

405

L / >1000L / 180

22 973 #

852

770 #

973 #973 #

3.5

Min Bearing Area

Fc

TL Actual DeflTL Max Defl

Bm Wt Included Maximum V

Max Moment

Reaction 2 LL

Reaction 1 TL

Reaction 1 LL

 Values

1.001.00

N/A

1.00

1.00

1.00

1.00

1.300

Cm Wet Use

Cr Repetitive

Cd   Duration

CF Size Factor Adjustments

1.3

1.3

150

150

850

1105

Reference Values

Adjusted Values

E (psi x mil)Fv (psi)Fb (psi)

0.01

0.23

25.38

6.37

30.66

9.25

Beam Span

TL Defl (in)Shear (in²)Section (in³)

    Actual

    Critical

NDS 2018

4x 8  HF #2

Date: 2/01/24

Main Floor HeaderGiola

Uniform and partial uniform loads are lbs per lineal ft.                        

R2 = 973R1 = 973

Uniform Load  A

SPAN = 3.5 FT
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Ŝ _̀abcbd_eefg_heidhj_kalmdalnijo_epdh_piqdfld_rreaiqdef_qs

�
��	�V����� V������t�
��[	� ������
�

I'A!u9O�!)>M, /C!-3!'D$

N'%%'�!u9O�!)>M, /C!-3!'D$

��� �	������[�

v��
��	����� ���
�����X���� Z����
�w�x��
W �yz{y� �|zyy� ������
�

7!;!@�*H!}�&OB%!)8>F, 7!%'!/C!-3 ]D? -065 ;;

-!;!P(&H' �!)8@F, 7!%'!/C!-3!)I'A, 2C -767 0767 �#&(!F*'' !>'#9

2!;!P(&H' �!)8@F, 7!%'!/C!-3!)I'A, 4C -767 0767 PAA� !F*'' !>'#9

5!;!P(&H' �!)8@F, 7!%'!/C!-3!)F '(%, -4C ; ; "''H!>'#9

~��������
��

��#9� !#%!}#*�!'M%!@%#& +!&(!N#+���(%

}�K� B#�M+� !T#  #(%+!%B#%!%B�!+&�&(O!'H!&%+!A '9M$%+!T&**!��!&(!#$$' 9#($�!T&%B!}�K� B#�M+� !A '9M$%!9�+&O(!$ &%� &#!#(9!AM�*&+B�9!9�+&O(!G#*M�+6!}�K� B#�M+� !��A �++*K!9&+$*#&�+!#(K!'%B� !T#  #(%&�+
 �*#%�9!%'!%B�!+'H%T# �6!P+�!'H!%B&+!+'H%T# �!&+!('%!&(%�(9�9!%'!$& $M�G�(%!%B�!(��9!H' !#!9�+&O(!A 'H�++&'(#*!#+!9�%� �&(�9!�K!%B�!#M%B' &%K!B#G&(O!UM &+9&$%&'(6!IB�!9�+&O(� !'H! �$' 9�!�M&*9� !' !H #�� !&+
 �+A'(+&�*�!%'!#++M �!%B#%!%B&+!$#*$M*#%&'(!&+!$'�A#%&�*�!T&%B!%B�!'G� #**!A 'U�$%6!?$$�++' &�+!)"&�!N'# 9�!N*'$�&(O!8#(�*+!#(9!@�M#+B!N*'$�+,!# �!('%!9�+&O(�9!�K!%B&+!+'H%T# �6!8 '9M$%+!�#(MH#$%M �9!#%
}�K� B#�M+� !H#$&*&%&�+!# �!%B& 9;A# %K!$� %&H&�9!%'!+M+%#&(#�*�!H' �+% K!+%#(9# 9+6!}�K� B#�M+� !u(O&(�� �9!>M��� !8 '9M$%+!!B#G�!���(!�G#*M#%�9!�K!RQQ;u@!M(9� !�G#*M#%&'(! �A' %+!u@";--.5!#(9!u@";-54J
#(9D' !%�+%�9!&(!#$$' 9#($�!T&%B!#AA*&$#�*�!?@I�!+%#(9# 9+6!F' !$M  �(%!$'9�!�G#*M#%&'(! �A' %+�!}�K� B#�M+� !A '9M$%!*&%� #%M �!#(9!&(+%#**#%&'(!9�%#&*+! �H� !%'
TTT6T�K� B#�M+� 6$'�DT''9A '9M$%+D9'$M��(%;*&� # K6

IB�!A '9M$%!#AA*&$#%&'(�!&(AM%!9�+&O(!*'#9+�!9&��(+&'(+!#(9!+MAA' %!&(H' �#%&'(!B#G�!���(!A 'G&9�9!�K!F' %�}uN!@'H%T# �!�A� #%' 

x�w��W��������
��

?**!*'$#%&'(+!# �!��#+M �9!H '�!%B�!'M%+&9�!H#$�!'H!*�H%!+MAA' %!)' !*�H%!$#(%&*�G� !�(9,6!?**!9&��(+&'(+!# �!B' &�'(%#*6

~�~V��������Z ��XX��

�#&(!>�G�*!F*'' �!��#9� 

��Y��������|��������|����zy��~����		����v�

���
�x�V�X��
�����Y��
�� ������
��
2DJD2720!.L04L-0!8�!PIQ

��((&H� #((!�# %&(
u@�<�+&O(
)575,!EE.;-7E4
U�# %&(6�+O91'M%*''�6$'�

F' %�}uN!G56/�!u(O&(�L!�4656-6.�!<#%#L!�46-606-

F&*�!]#��L!�&'*#!)2720,

����������



LOAD ON FDN WALL

SNOW LOAD = 450 PLF
DEAD LOA = 180 PLF

SECOND FLOOR LIVE LOAD = 300 PLF
SECOND FLOOR DEAD LOAD = 75 PLF
MAIN FLOOR LIVE LOAD = 300 PLF
MAIN FLOOR DEAD LOAD = 75 PLF

FDN
18"/12 * 145 PCF *8/12= 145 PLF
FTG
10/12x16/12x 145 = 161 PLF

TOTAL = 1686 PLF / 1500 PSF = 1.124 FT = 14" -----> 16" REINF W/ (3) #4 AT NON FULL HEIGHT WALL

SEE ENERCALC FOR THE FOLLOWING CALCULATIONS

1.  BASEMENT WALL SEPARATING THE CRAWL SPACE FROM THE FULL  HEIGHT BASEMENT
---> RESTRAINED RETAINING WALL (SOIL NOT AT FULL HEIGHT OF WALL)
---> WITH SLAB AT BOTTOM

2.  FULL HEIGHT RETAINING WALL (EXTERIOR WALL) SOIL TO TOP OF WALL
---> RESTRAINED AT TOP WITH SLAB AT BOTTOM

3.  CANTILEVERED RETAINING WALL AT EXTERIOR STAIRS
---> SLAB AT BOTTOM NOT RESTRAINED AT TOP  (9.5' SOIL)

4.  CANTILEVERED RETAINING WALL AT WINDOW WELL



Restrained Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

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

5.0
4.50

0
6

1,500.0

32.0
0.0 psf/ft

250.0

Criteria Soil Data

Retained Height = ft
Wall height above soil = ft

At-Rest Heel Pressure = psf/ft9.50 ft=

Slope Behind Wall
Height of Soil over Toe

=

in

pcf

=

110= Soil Density

=
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Total Wall Height

9.50Top Support Height = ft

Soil height to ignore
Footing||Soil Friction = 0.4 psf

for passive pressure = 12 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load
Lateral Load = #/ft

200.0
620.0

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

Uniform Lateral Load Applied to Stem

Surcharge Over Heel = psf Adjacent Footing Load = lbs

Axial Dead Load = lbs

Footing Type Line Load

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

>>>Used To Resist Sliding & Overturning

Used for Sliding & Overturning

=

Poisson's Ratio

= ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = Wind acts left-to-right toward retention side. =

at Back of WallWind on Exposed Stem = 0.00 psf

0.3in

Load Type
(Strength Level)
Wind (W)=

(Strength Level)

Earth Pressure Seismic Load psf= Added seismic per unit area 0.0Kh =0.2 gSoil Density Multiplier

Sliding Calcs
Lateral Sliding Force 567.33 lbs=

Stem is FIXED to top of footing

= 39.655 lbs 600.35 lbsShear Force @ this height

Shear.....Actual = 0.8261 psi 12.507 psi
75.0Shear.....Allowable = psi 75.0 psi

Load Factors
Building Code
Dead Load 0.000
Live Load 0.000
Earth, H 0.000
Wind, W 0.000
Seismic, E 0.000

Design Summary
=Total Bearing Load 2,224.58 lbs

...resultant ecc. 0.0 in

Top & Base

=

ft-#

Soil Pressure @ Toe = 1,483.06 psf  OK
Soil Pressure @ Heel 1,483.06 psf  OK

8.00

Soil Pressure Less Than Allowable
ACI Factored @ Toe = 1,945.0 psf

Allowable psf=
=

ACI Factored @ Heel = 1,945.0 psf
Footing Shear @ Toe = 0.6678 psi  OK

psi  OK
Allowable = 82.158 psi

Footing Shear @ Heel = 2.884

Concrete Stem Construction

@ Top Support
Mmax Between

Stem OKStem OK Stem OK

@ Base of Wall

Design Height Above Ftg ft= 9.50 ft0.003.777 ft

Thickness = in

Rebar Size = ## #5 5 5
Rebar Spacing = 16.00 16.00in 16.00in in
Rebar Placed at = Center

in
lbsReaction at Bottom 567.33

Center Center
lbs= 23.784Reaction at Top

Design Data=
fb/FB + fa/Fa =
Moment....Actual = 0.0 ft-# ft-#211.364 689.95 ft-#
Moment.....Allowable = 3,897.96 3,897.96ft-# 3,897.96ft-#

Wall Weight = 100.0 psf

Rebar Depth  'd' = 4.0 in in4.0 4.0

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

1.  Restrained Retaining wall separating
craw and full height basement



Restrained Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

Footing Strengths & Dimensions

0.50
1.0

13.0

=Min. As % 0.0018

f'c = 3,000 psi

Toe Width = ft

Key Distance from Toe =

Heel Width =

Key Width = in

Footing Thickness =

Key Depth =

in

in

1.50=

ft

Cover @ Top = 2 in @ Btm.= 3 in

Total Footing Width

= 150 pcfFooting Concrete Density
Fy = 60000 psi

Footing Design Results
Toe Heel

Factored Pressure = 1,945.0 1,945.0 psf
Mu' : Upward = 243.125 ft-#
Mu' : Downward = 32.625 ft-#
Mu:  Design = 211 -61 ft-#
Actual 1-Way Shear = 0.6678 psi

psiAllow 1-Way Shear = 82.158 82.158

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

0.42
0.28

Key: # 0 @ 0.00 in

#4@  8.55 in
#5@ 13.25 in

No key defined-or-

#6@ 18.80 in

in2

Toe:

in2

Heel:

/ft
If two layers of horizontal bars:

#4@ 17.09 in
#5@ 26.50 in
#6@ 37.61 in

Other Acceptable Sizes & Spacings:

#4@ 8.54 in, #5@ 13.24 in, #6@ 18.80 in, #7@ 25.64 in, #8@ 33.76 in, #9@ 42# 5 @ 12.30 in
#4@ 8.54 in, #5@ 13.24 in, #6@ 18.80 in, #7@ 25.64 in, #8@ 33.76 in, #9@ 42

-or-
-or-# 5 @ 12.30 in

Summary of Forces on Footing :  Slab RESISTS sliding, stem is FIXED at footing

Moment @ Top of Footing Applied from Stem = -431.216 ft-#

>>> Sliding Forces are restrained by the adjacent slab
Load & Moment Summary For Footing : For Soil Pressure Calcs

Forces acting on footing for soil pressure

Soil Over Heel

0.0

820.0

lbsSurcharge Over Heel

=Axial Dead Load on Stem
= 0.250 ft

ft
6.875 ft-#Soil Over Toe

= 0.8333 791.67 ft-#
ft-#

27.50
lbs

= 0.0 ft 0.0 ft-#Surcharge Over Toe

=

0.0 ft 0.0 ft-#=

Stem Weight
183.333 lbs 1.333 ft

ft
244.444

0.8333 683.33 ft-#

950.0 lbs

=Footing Weight

0.0 lbs
lbs

0.750 182.813 ft-#ft

Base Moment  =

243.750 lbs

1,477.92 ft-#=Total Vertical Force 2,224.58 lbs

Adjacent Footing Load = 0.0 lbs 0.0 0.0 ft-#ft

Stem is specified to be fixed to footing, and top restraint is assumed to
react out any tendency for moment at the footing/soil
interface, so uniform soil pressure is assumed.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.
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Restrained Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Full height Retained Soil- Restrained at top

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

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

9.0
0.50

0
6

1,500.0

32.0
0.0 psf/ft

250.0

Criteria Soil Data

Retained Height = ft
Wall height above soil = ft

At-Rest Heel Pressure = psf/ft9.50 ft=

Slope Behind Wall
Height of Soil over Toe

=

in

pcf

=

110= Soil Density

=
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Total Wall Height

13.50Top Support Height = ft

Soil height to ignore
Footing||Soil Friction = 0.4 psf

for passive pressure = 12 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load
Lateral Load = #/ft

200.0
620.0

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

Uniform Lateral Load Applied to Stem

Surcharge Over Heel = psf Adjacent Footing Load = lbs

Axial Dead Load = lbs

Footing Type Line Load

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

>>>Used To Resist Sliding & Overturning

Used for Sliding & Overturning

=

Poisson's Ratio

= ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = Wind acts left-to-right toward retention side. =

at Back of WallWind on Exposed Stem = 0.00 psf

0.3in

Load Type
(Strength Level)
Wind (W)=

(Strength Level)

Earth Pressure Seismic Load psf= Added seismic per unit area 0.0Kh =0.2 gSoil Density Multiplier

Sliding Calcs
Lateral Sliding Force 1,501.98 lbs=

Stem is FIXED to top of footing

= 199.676 lbs 1,873.92 lbsShear Force @ this height

Shear.....Actual = 4.160 psi 39.040 psi
75.0Shear.....Allowable = psi 75.0 psi

Load Factors
Building Code
Dead Load 0.000
Live Load 0.000
Earth, H 0.000
Wind, W 0.000
Seismic, E 0.000

Design Summary
=Total Bearing Load 2,652.61 lbs

...resultant ecc. 0.0 in

Top & Base

=

ft-#

Soil Pressure @ Toe = 1,476.13 psf  OK
Soil Pressure @ Heel 1,476.13 psf  OK

8.00

Soil Pressure Less Than Allowable
ACI Factored @ Toe = 1,909.37 psf

Allowable psf=
=

ACI Factored @ Heel = 1,909.37 psf
Footing Shear @ Toe = 0.5186 psi  OK

psi  OK
Allowable = 82.158 psi

Footing Shear @ Heel = 2.361

Concrete Stem Construction

@ Top Support
Mmax Between

Stem OKStem OK Stem OK

@ Base of Wall

Design Height Above Ftg ft= 13.50 ft0.006.235 ft

Thickness = in

Rebar Size = ## #5 5 5
Rebar Spacing = 16.00 16.00in 16.00in in
Rebar Placed at = Center

in
lbsReaction at Bottom 1,501.98

Center Center
lbs= 123.797Reaction at Top

Design Data=
fb/FB + fa/Fa =
Moment....Actual = 0.0 ft-# ft-#1,270.34 3,525.18 ft-#
Moment.....Allowable = 3,897.96 3,897.96ft-# 3,897.96ft-#

Wall Weight = 100.0 psf

Rebar Depth  'd' = 4.0 in in4.0 4.0

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

2.  Full height retaining wall restrained at top
and slab at bottom



Restrained Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Full height Retained Soil- Restrained at top

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

Footing Strengths & Dimensions

0.56516666
1.23183333

13.0

=Min. As % 0.0018

f'c = 3,000 psi

Toe Width = ft

Key Distance from Toe =

Heel Width =

Key Width = in

Footing Thickness =

Key Depth =

in

in

1.797=

ft

Cover @ Top = 2 in @ Btm.= 3 in

Total Footing Width

= 150 pcfFooting Concrete Density
Fy = 60000 psi

Footing Design Results
Toe Heel

Factored Pressure = 1,909.37 1,909.37 psf
Mu' : Upward = 304.939 ft-#
Mu' : Downward = 41.683 ft-#
Mu:  Design = 263 -84 ft-#
Actual 1-Way Shear = 0.5186 psi

psiAllow 1-Way Shear = 82.158 82.158

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

0.50
0.28

Key: # 0 @ 0.00 in

#4@  8.55 in
#5@ 13.25 in

No key defined-or-

#6@ 18.80 in

in2

Toe:

in2

Heel:

/ft
If two layers of horizontal bars:

#4@ 17.09 in
#5@ 26.50 in
#6@ 37.61 in

Other Acceptable Sizes & Spacings:

#4@ 8.54 in, #5@ 13.24 in, #6@ 18.80 in, #7@ 25.64 in, #8@ 33.76 in, #9@ 42# 5 @ 12.30 in
#4@ 8.54 in, #5@ 13.24 in, #6@ 18.80 in, #7@ 25.64 in, #8@ 33.76 in, #9@ 42

-or-
-or-# 5 @ 12.30 in

Summary of Forces on Footing :  Slab RESISTS sliding, stem is FIXED at footing

Moment @ Top of Footing Applied from Stem = -2,203.24 ft-#

>>> Sliding Forces are restrained by the adjacent slab
Load & Moment Summary For Footing : For Soil Pressure Calcs

Forces acting on footing for soil pressure

Soil Over Heel

0.0

820.0

lbsSurcharge Over Heel

=Axial Dead Load on Stem
= 0.2826 ft

ft
8.784 ft-#Soil Over Toe

= 0.8985 853.58 ft-#
ft-#

31.084
lbs

= 0.0 ft 0.0 ft-#Surcharge Over Toe

=

0.0 ft 0.0 ft-#=

Stem Weight
559.52 lbs 1.514 ft

ft
847.34

0.8985 736.77 ft-#

950.0 lbs

=Footing Weight

0.0 lbs
lbs

0.8985 262.373 ft-#ft

Base Moment  =

292.013 lbs

505.61 ft-#=Total Vertical Force 2,652.61 lbs

Adjacent Footing Load = 0.0 lbs 0.0 0.0 ft-#ft

Stem is specified to be fixed to footing, and top restraint is assumed to
react out any tendency for moment at the footing/soil
interface, so uniform soil pressure is assumed.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.
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DESCRIPTION: Full height Retained Soil- Restrained at top
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Project ID:
Project Descr:



Restrained Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Full height Retained Soil- Restrained at top

Project File: Restrained Retaining Wall.ec6
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Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT Window Well

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

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

7.00
0.50
0.00
6.00

1,500.0

25.0

0.0 300.0

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 height over heel = ft

=

=

115.00= pcf

=

Soil Density, Heel

=
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe 115.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore

for passive pressure = 12.00 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load

Load Type

0.0 Lateral Load = 0.0 #/ft

0.0

0.0
0.0
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 0.300
at Back of Wall

in
(Strength Level)

Wind (W)=

Not Restrained at top- slab at
bottom 7'-6"



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT Window Well

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

Design Summary

Wall Stability Ratios
Overturning = 1.52

Global Stability = 2.66

OK
Slab Resists All Sliding !

Total Bearing Load = 2,519 lbs
...resultant ecc. = 2.32 in

Soil Pressure @ Toe = 1,108 psf  OK
Soil Pressure @ Heel = 438 psf  OK

Allowable = 1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,551 psf
ACI Factored @ Heel = 613 psf
Footing Shear @ Toe = 1.8 psi  OK
Footing Shear @ Heel = 8.9 psi  OK

Allowable = 75.0 psi

Sliding Calcs
Lateral Sliding Force = 825.2 lbs

Masonry Block Type =

Stem Construction Bottom
Stem OK

Shear.....Actual

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

Thickness = 8.00
Rebar Size = # 5
Rebar Spacing = 12.00
Rebar Placed at = Center

Design Data
fb/FB + fa/Fa = 0.410
Total Force @ Section

=lbs

Moment....Actual
=ft-#

Moment.....Allowable = 5,575.7

=psi

Shear.....Allowable = 821.6psi

Wall Weight = 100.0psf

Rebar Depth  'd' = 4.00in
Masonry Data

f'm =psi
Fs =psi
Solid Grouting =
Modular Ratio 'n' =

Short Term Factor =
Equiv. Solid Thick. =

Concrete Data
f'c = 300,000.0psi
Fy = 60,000.0

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
= 980.0lbsStrength Level

Service Level
Strength Level = 2,286.7ft-#

Service Level
Strength Level = 20.4psi

Design Method = SD SD SD SDSD

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

Anet (Masonry) =in2



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT Window Well

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

Concrete Stem Rebar Area Details
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.1353 in2/ft
(4/3) * As : 0.1804 in2/ft Min Stem T&S Reinf Area 1.440 in2
3sqrt(f’c)bd/fy : 3sqrt(300000)(12)(4)/60000 :1.3145 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :

============ One layer of :        Two layers of :
Required Area : 0.1804 in2/ft #4@ 12.50 in          #4@ 25.00 in
Provided Area : 0.31 in2/ft #5@ 19.38 in          #5@ 38.75 in
Maximum Area : 49.725 in2/ft #6@ 27.50 in          #6@ 55.00 in

1.01
1.67

13.50

Footing Torsion, Tu =
=

ft-lbs0.00
Min. As %

Footing Allow. Torsion, phi Tu

0.0018

= 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
1.17 ft

Footing Thickness = in
2.68=

Cover @ Top =2.00 in@ Btm.= 3.00 in

Total Footing Width

= 150.00 pcfFooting Concrete Density
Fy = 60,000 psi

Footing Design Results

Key:

=

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

Actual 1-Way Shear
Allow 1-Way Shear

Toe:

= None Spec'd

=
=

=

=
=

1,551
724
137
587

1.76
75.00

Heel:

613
0

590
590

8.90
75.00

HeelToe
psf
ft-#
ft-#
ft-#

psi
psi

Heel Reinforcing = # 5 @ 12.30 in

Other Acceptable Sizes & Spacings

Key Reinforcing

Toe Reinforcing = # 5 @ 12.00 in

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

0.78
0.29

#4@  8.23 in
#5@ 12.76 in
#6@ 18.11 in

in2
in2 /ft

If two layers of horizontal bars:
#4@ 16.46 in
#5@ 25.51 in
#6@ 36.21 in

supplemental design for footing torsion.

phiMin 14,74013,703= ft-#



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT Window Well

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
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=
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil
=

=
=

57.8 0.50 29.0=

=
=

Stem Weight(s)
=

750.0 1.34 1,003.9
Earth @ Stem Transitions

=Footing Weight
=

451.7 1.34 604.7
Key Weight

=

1.17

Added Lateral Load

lbs

= 2,234.9

Vert. Component

Total

=
2,068.7 3,397.0

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

Total = R.M.

=825.2 O.T.M.

=
Resisting/Overturning Ratio = 1.52

Vertical Loads used for Soil Pressure = 2,519.4 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.

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

809.2 2.17
2.17

1,759.4
1,759.4

Watre Table
Buoyant Force =

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

825.2 2.71 2,234.9

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) 0.086 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-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT Window Well

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
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 #5 bar specified in this stem design segment = 15.60 in
Development length for #5 bar specified in this stem design segment = 12.00 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 = 0.1804 in2/ft



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT Window Well

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT Window Well

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT STairs

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

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

8.50
0.50
0.00
6.00

1,500.0

25.0

0.0 300.0

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 height over heel = ft

=

=

115.00= pcf

=

Soil Density, Heel

=
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe 115.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore

for passive pressure = 12.00 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load

Load Type

0.0 Lateral Load = 0.0 #/ft

0.0

0.0
0.0
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 0.300
at Back of Wall

in
(Strength Level)

Wind (W)=

Cantilevered Retaining wall at stairs
(9'-6")



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT STairs

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

Design Summary

Wall Stability Ratios
Overturning = 1.82

Global Stability = 2.40

OK
Slab Resists All Sliding !

Total Bearing Load = 3,270 lbs
...resultant ecc. = 3.95 in

Soil Pressure @ Toe = 1,455 psf  OK
Soil Pressure @ Heel = 300 psf  OK

Allowable = 1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe = 2,037 psf
ACI Factored @ Heel = 420 psf
Footing Shear @ Toe = 3.8 psi  OK
Footing Shear @ Heel = 19.1 psi  OK

Allowable = 75.0 psi

Sliding Calcs
Lateral Sliding Force = 1,168.1 lbs

Masonry Block Type =

Stem Construction Bottom
Stem OK

Shear.....Actual

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

Thickness = 8.00
Rebar Size = # 5
Rebar Spacing = 8.00
Rebar Placed at = Center

Design Data
fb/FB + fa/Fa = 0.489
Total Force @ Section

=lbs

Moment....Actual
=ft-#

Moment.....Allowable = 8,360.4

=psi

Shear.....Allowable = 821.6psi

Wall Weight = 100.0psf

Rebar Depth  'd' = 4.00in
Masonry Data

f'm =psi
Fs =psi
Solid Grouting =
Modular Ratio 'n' =

Short Term Factor =
Equiv. Solid Thick. =

Concrete Data
f'c = 300,000.0psi
Fy = 60,000.0

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
= 1,445.0lbsStrength Level

Service Level
Strength Level = 4,094.2ft-#

Service Level
Strength Level = 30.1psi

Design Method = SD SD SD SDSD

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

Anet (Masonry) =in2



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT STairs

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:

Concrete Stem Rebar Area Details
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.2422 in2/ft
(4/3) * As : 0.323 in2/ft Min Stem T&S Reinf Area 1.728 in2
3sqrt(f’c)bd/fy : 3sqrt(300000)(12)(4)/60000 :1.3145 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :

============ One layer of :        Two layers of :
Required Area : 0.323 in2/ft #4@ 12.50 in          #4@ 25.00 in
Provided Area : 0.465 in2/ft #5@ 19.38 in          #5@ 38.75 in
Maximum Area : 49.725 in2/ft #6@ 27.50 in          #6@ 55.00 in

1.17
1.83

14.00

Footing Torsion, Tu =
=

ft-lbs0.00
Min. As %

Footing Allow. Torsion, phi Tu

0.0018

= 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
1.17 ft

Footing Thickness = in
3.00=

Cover @ Top =2.00 in@ Btm.= 3.00 in

Total Footing Width

= 150.00 pcfFooting Concrete Density
Fy = 60,000 psi

Footing Design Results

Key:

=

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

Actual 1-Way Shear
Allow 1-Way Shear

Toe:

= None Spec'd

=
=

=

=
=

2,037
1,244

190
1,054

3.83
75.00

Heel:

420
0

2,132
2,132

19.09
75.00

HeelToe
psf
ft-#
ft-#
ft-#

psi
psi

Heel Reinforcing = # 5 @ 12.00 in

Other Acceptable Sizes & Spacings

Key Reinforcing

Toe Reinforcing = # 5 @ 12.00 in

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

0.91
0.30

#4@  7.94 in
#5@ 12.30 in
#6@ 17.46 in

in2
in2 /ft

If two layers of horizontal bars:
#4@ 15.87 in
#5@ 24.60 in
#6@ 34.92 in

supplemental design for footing torsion.

phiMin 15,79514,400= ft-#



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT STairs

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
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=
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil
=

=
=

67.1 0.58 39.1=

=
=

Stem Weight(s)
=

900.0 1.50 1,350.0
Earth @ Stem Transitions

=Footing Weight
=

525.0 1.50 787.5
Key Weight

=

1.17

Added Lateral Load

lbs

= 3,763.7

Vert. Component 638.0 3.00 1,913.9

Total

=
3,270.5 6,846.5

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

Total = R.M.

=1,168.1 O.T.M.

=
Resisting/Overturning Ratio = 1.82

Vertical Loads used for Soil Pressure = 3,270.5 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 considered in the
calculation of Overturning Resistance.

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

1,140.4 2.42
2.42

2,756.0
2,756.0

Watre Table
Buoyant Force =

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

1,168.1 3.22 3,763.7

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) 0.121 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-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT STairs

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
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 #5 bar specified in this stem design segment = 15.60 in
Development length for #5 bar specified in this stem design segment = 12.00 in

Hooked embedment length into footing for #5 bar specified in this stem design segment = 7.29 in
As Provided = 0.4650 in2/ft
As Required = 0.3230 in2/ft



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT STairs

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:



Cantilevered Retaining Wall
LIC# : KW-06015228, Build:20.22.2.2 Engineered Structures Global Design, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Cantilevered Retaining wall AT STairs

Project File: Restrained Retaining Wall.ec6

Project Title: Giola
Engineer: Jennifer
Project ID:
Project Descr:
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MAIN HOUSE
WIND AGAINST THE NORTH
WALL- 
SLOPE: 4:12
HEIGHT OF ROOF= 26'1.5"
LENGTH OF NORTH WALL 46'



MAIN HOUSE
WIND AGAINST THE EAST
WALL- 
SLOPE: 4:12
HEIGHT OF ROOF= 26'1.5"
LENGTH OF NORTH WALL 30'

75



GARAGE



Lateral Anaylsis 

Two Story Residence (Garage Excluded)

Load Against North -South

Table Value H (ft) Length (ft)

wroof= 90 plf - ft 83 plf 48 ft 3981

wsecond 135 plf 9 ft 119 plf 46 ft 5476

wtotal= 9457

Two Story Garage (Garage Excluded)

Load Against East-West

Table Value H (ft) Length (ft)

wroof= 75 plf - ft 69 plf 32 ft 2212

wsecond 135 9 ft 119 plf 30 ft 3571

wtotal= 5783

Wind Loads calculated per WFCM-2018

Vw= 110 mph

Exp: B Eadj= 0.97 (Mean Roof Height <33 ft)

Kzt 1.00

Pavg 18 psf Table C1.1

(Co * LF-H) Co = adjustment factor

LF-H = length of full-height wall (ft)

ASD Load Combos LW = total wall length (ft)

V = 0.6D + W HW = maximum wall height (ft)

Upper Shearwalls Length Load Length Load

13.5 81.91 plf 1 4 ft 327.6 lbs

2 9.5 ft 778.2 lbs

14.5 76.26 plf 3 14.5 ft 1106 lbs

8 248.8 plf 4 8 ft 1990 lbs

17 117.1 plf 5 17 ft 1990 lbs

Lower Story

13.5 214.2 plf 6 4 ft 856.7 lbs

7 9.5 ft 2035 lbs

25 115.7 plf 8 25 ft 2891 lbs

5.166 610.2 plf 9 2.7 ft 1648 lbs

10 2.5 ft 1526 lbs Additional Seismic Load from DL of Hot Tub

10.75 293.2 11 2.75 ft 806.4 lbs 6000 lbs 399 lbs 1205.9 lbs

12 8 ft 2346 lbs 399 lbs 2745.4 lbs

14 225.2 13 14 ft 2927 lbs

Project: Giola Residence Pg. No: 3

Address: Mercer Island Date: 4/21/23

Client: Job No.:

Center Wall

North Wall

South Wall

East Wall

West Wall

North Wall

South Wall

East Wall

West Wall

(1+h)/11

0.95

Adjust Value

Loads 

(lbs)(1+h)/11

0.91

Adjust Value

Loads 

(lbs)

0.95

Giola

0.91



Seismic Loads - New Loading Main House

Seismic Loads calcualted per ASCE 7-16 Ch. 12.14

Sds= 1.124 Width (ft) Length (ft) W 0.7 * Fp=

R= 6.5 (ASCE)  Roof 48 ft 32 ft 15360 lbs 2045 lbs

F= 1.1 Upper Floor 46 ft 30 ft 13800 1837

Cs= 0.190 =Cs*W

Fp= W* 3883 lbs

**Wind Controls 

Lateral Anaylsis Flat Roof

Single Story Garage

Load Against North -South

Table Value H (ft) Length (ft)

wroof= 73 plf - ft 67 plf 34 ft 2287

wtotal= 2287

Two Story Garage (Garage Excluded)

Load Against East-West

Table Value H (ft) Length (ft)

wroof= 73 plf - ft 67 plf 28 ft 1876

wtotal= 1876

North Wall 14 ft

South Wall 32 ft

East Wall 5.5 ft

West Wall 11 ft

Seismic Loads - New Loading Garage

Seismic Loads calcualted per ASCE 7-16 Ch. 12.14

Sds= 0.909 Width (ft) Length (ft) W 0.7 * Fp=

R= 6.5 (ASCE)  Roof 34 ft 28 ft 9520 lbs 1025 lbs

F= 1.1

Cs= 0.154 =Cs*W

Fp= W* 1025 lbs

**Wind Controls 

Project: Pg. No: 3

Address: Mercer Island Date:

Client: Job No.:

Adjust Value

Loads 

(lbs)(1+h)/11

Giola

4/21/23

Giola

0.95

Adjust Value

Loads 

(lbs)(1+h)/11

0.95
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FACE MOUNT GUARDPOST CONNECTION CHECK

LAG SCREW ATTACHMENT

TS= (Tension in each screw) = 7800#/4" (Distance between screws) / 2 screws = 975 #/screw
Withdrawal Capacity of 3/8"X 5" Lag Screw = 243lb/in (HF#2 SG = .43)
Allowable Withdrawal = 243" x 4.5" = 1093 #/screw
1093#  > 975 #  OK------>  Use (4) 3/8" dia X 5" Lag Screws

ALUMINUM GUARD POST
36

"
3"

LW

MIN 2X8 RIM JOIST

DECK JOIST BEYOND

(2) 2x8 BLOCKING

4"

200# POINT LOAD (TABLE IRC 310.5)

MR= 200 # x (36" + 3") = 7800 LB -IN

MIN 2x8 JOIST

RIM JOIST

SIDE CONNECTION SHEAR

TS= (Tension in each screw) = 975#/screw x 2 screws = 1950 # shear
VS (#14 SCREW HF SG = 0.43) = 195#/screw
N= 1950lbs / 195#/screw = 10 screws -------> Use (8) #14 screws each end of blocking (16 total screws)

(8)#14 SCREWS EACH
END OF BLOCKING-
JOIST TO BLOCKING

(36" + 8") =8800 LB-IN

4"

MAX MOMENT = 1050 LB-FT = 12600 LB-IN
12600 LB -IN=200 LB = 63"- 36"=27"-2" = 25" -MAX DISTANCE FROM
TOP OF WALL
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1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

Project description:
Location:
Fastening description:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-19
Units: Imperial units

Anchor Information:
Anchor type: Concrete screw
Material: Carbon Steel
Diameter (inch): 0.500
Nominal Embedment depth (inch): 3.250
Effective Embedment depth, hef (inch): 2.350
Code report: ICC-ES ESR-2713
Anchor category: 1
Anchor ductility: No
hmin (inch): 5.00
cac (inch): 3.56
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 12.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: Supplementary reinforcement not present
Supplemental edge reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 8.00 x 5.00 x 0.25

Recommended Anchor
Anchor Name: Titen HD® - 1/2"Ø Titen HD, hnom:3.25" (83mm)
Code Report: ICC-ES ESR-2713

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.com



Company: ESGDesign Date: 9/8/2022
Engineer: Jennifer Page: 2/5

Project: Giola Residence
Address: Mercer Island
Phone:
E-mail:

Anchor Designer™ 
Software
Version 3.1.2209.3

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: not set
Seismic design: No
Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: 0
Vuax [lb]: 0
Vuay [lb]: 0
Mux [ft-lb]: 0
Muy [ft-lb]: 733
Muz [ft-lb]: 0

<Figure 1>

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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<Figure 2>

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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3. Resulting Anchor Forces

Anchor Tension load,
Nua (lb)

Shear load x,
Vuax (lb)

Shear load y,
Vuay (lb)

Shear load combined,
√(Vuax)²+(Vuay)² (lb)

1 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0
3 842.2 0.0 0.0 0.0
4 842.2 0.0 0.0 0.0

Sum 1684.4 0.0 0.0 0.0

Maximum concrete compression strain (‰): 0.07
Maximum concrete compression stress (psi): 288
Resultant tension force (lb): 1684
Resultant compression force (lb): 1684
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

<Figure 3>

4. Steel Strength of Anchor in Tension (Sec. 17.6.1)

Nsa (lb) Nsa (lb)

20130 0.65 13085

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.6.2)

Nb = kc a f’chef1.5 (Eq. 17.6.2.2.1)

kc a f’c (psi) hef (in) Nb (lb)

17.0 1.00 2500 2.350 3062

Ncbg = (ANc / ANco) ec,N ed,N c,N cp,NNb (Sec. 17.5.1.2 & Eq. 17.6.2.1a)

ANc (in2) ANco (in2) ca,min (in) ec,N ed,N c,N cp,N Nb (lb) Ncbg (lb)

65.58 49.70 3.00 1.000 0.955 1.00 1.000 3062 0.65 2509

11. Results

Interaction of Tensile and Shear Forces (Sec. 17.8)

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 842 13085 0.06 Pass

Concrete breakout 1684 2509 0.67 Pass (Governs)

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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1/2"Ø Titen HD, hnom:3.25" (83mm) meets the selected design criteria.

12. Warnings

- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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