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Criteria Sheet

Codes Project Location
Structural IBC 2018 Street & Number 3508 96th ave se
Loading ASCE 7-16 City: Mercer Island State: WA
Wood: NDS 2018/ SDPWS 2015 ZIP: 98040
Steel: AISC 360-16
Concrete: ACI 318-14 Latitude: 47.5792 N
Masonry: TMS 402/602-16 Longitude: -122.2105 W
Ground Elevation 85 ft
Occupancy Category
Risk Category: |l ASCE 7 Table 1.5-1
° g —
Seismic Load Summary: . PR L ESTIRELLEVUE
Analysis Procedure: Equivalent Lateral Force Procedure Chism|Beach|Park ﬁ:ﬁ )
Lateral System: Lither
Per Above v
Burbank{Rar
R: 3.00 Ce 3 %
Base Shear V = 62 kips Q=25 Ef' B
S¢= 1.395 S= 0.486
Sps= 112 Spr= 0.88 -
w
C= 0.372 == 1.0 FACTOR| = g
i o g
Story Information Mewcastial s o §
# Stories Above Grade (Including Mezzanine Levels) 3 Beach p;_lr||I{.
I |
Horizontal and Vertical Irregularities: Map data ©2023 &
Is the building a "Regular Structure"? (No horizontal or vertical irregularities) No
Wind Load Summary:
V= 98 Kzr= 1.00

Exposure = B
Dead Loads:

Roof Floor
Roofing 1 psf Finish Floor 2 psf i
1/2" Sheathing 1.8 psf 3/4" Sheathing 2.7 psf %
Trusses @ 24" oc 2.5 psf Joists @ 16" oc 2.2 psf =
Misc./Mech. 1.5 psf Misc./Mech. 2 psf 2
Ceiling Finish 2.8 psf Ceiling Finish 2.8 8
Solar Panels 5 psf 11.7 psf 5
15 psf Use 12 psf &
Use 15 psf Add'l Seismic Weight 10 psf
Add'l Seismic Weight 5 psf Seismic Weight 22 psf
Seismic Weight 20 psf

Live Loads:
Roof 20 psf
Floor 40 psf
Deck 60 psf

Snow Loading Criteria:

Ground Snow, pg 20 psf Flat Roof Snow Load, py 25.0 psf Importance Factor, I 1.00
Exposure Factor, C, 1.00 Sloped Roof Snow Load, ps 25.0 psf
Thermal Factor, C, 1.00 Slope Factor, Cg 0.61
Soils:
Allowable Bearing 2000 psf Active 55/35 pcf (Restrained/Unrestrained)
Sliding, p 0.3 Seismic Surcharge 8H
Passive 250 pcf
Soils Report Provided? No To be approved by the authority having jurisdiction, per 11.8.2 exception.
Site Specific Ground Motion Hazard Analysis Provided? No
Project DATE 5/16/2023
Criteria PROJ. #
STRUCTURAL DESIGN ENG
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Seismic Design
ASCE 7-16 Seismic Analysis Equivalent Lateral Force Procedure Apply Section 12.8.1.3 (Where Applicable)? Yes

System Steel Systems Not Specifically Detailed for Seismic Resistance, Excluding Cantilevered Column
Seismic Force Resisting System Per Systems

Table 12.2-1

Type:|Per Above

Seismic Design Cat. D Section 12.8.1.3
Risk Category I I, 1, or lll, or IV per Table 1.5-1 1. Regular Structure
Site Class D (Default) Assumed default soil properties, per 11.4.3. 2. <5 Stories above grade
Diaphragm Flexibility Flexible 3.T<05s
4.p=10
Ss 1395 g 2% in 50 yr, Latitude & Longitude lookup 5. Not Site Class E or F
0.486 g 2% in 50 yr, Latitude & Longitude lookup 6. Risk Category | or |l
2.00
3.0
25
1.00 Table 1.5-2
28.5 ft
0.02 Table 12.8-2
0.75 Table 12.8-2 Building Period Per Sus = F;Ss .11.4-1
0.25 sec Alternate Analysis = Fvsl .11.4-2
0.25 sec Eq.12.87 =2/, Sus 11.4-3
0.16 sec — 2/3 SMl .11.4-4
0.79 sec Per Geotech Report
6.00 sec F, _ Sps
120 Table 11.4-1 F, Cs = ®/) 1282
1.81 Table 11.4-2 _ Spx
167 g Eq. 1.4-1 Cs = T(R/I)
SpaT,
T G =magny 01284
0.882 g Eq. 1.4-4 Cs =2 0.044Spsl, Eq.12.8-5
Cs >0.01 .12.8-5
0.558 Controls |Eq.12.8-2 Cs =05 S1 1286
1787 Eq. 12.8-3 need not exceed, T< T, (R/Ie)
0.010 Eg. 12.8-5 or 12.8-6 minimum
C,, design 0.558 Section 11.4.8 Exception 2 Applied CVX = th,)g /Z?=1 th{( .12.8-12

If all items above are met, Sps may be taken
as 1.0, but not less than 0.7*(Calculated Spg)

T, = C.hZ Eq.12.8.7

TACOMA

.12.8-3

NSON SAY FAGET

- n Fi
Bldg. Weight 166.1 k Fpy = Bizx 1/2" w: Wpx .12.10-1
i= i

V=CsW 92.7 k Eg. 12.8-1, Strength Level Base Shear pr = O-ZSDSIepr .12.10-2
V = CgpeqW 64.9 k Eq. 12.8-1 ASD Base Shear Epy < 0.4Sp5lowpy .12.10-3

SWE

Vertical Distribution Strength p= 1 k= 1.000
Story Shear Diaphragm

Level h, (ft) W, (k) Strength Force (p not included)
Fy (K) F F,

px,calc px,min Fox,max Fox,design

3 - Ceiling
3 -Floor
2 - Ceiling
2 -Floor
1- Ceiling
z

Project DATE 6/28/2024

Seismic Criteria PROJ. #
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Wind Design - MWFRS

ASCE 7 Chapter 27 - Directional Procedure

Design Method ‘ ASD I Location and Building Dimensions
Calculate Kzt?| Yes
Wind Coefficients Kzt 1.00
Exposure | B Roof Type| Monoslope
V=198 mph Roof Slope - Transverse Dir 5 degrees
K4=10.85 Table 26.6-1 Roof Slope - Long Dir 0 degrees
Ky=10.68 Table 26.10-1 Ground to top of roof 28 ft
K.=11.00 Table 26.9-1 Bot of roof to top of roof 1 ft
G=/0.85 26.9.4 Mean Roof Height, h 275 ft
Short Plan Dimension 40 ft
Transverse Wind Pressures Long Plan Dimension 80 ft
L/B=0.50 h/L=0.69 Parapet?| No
Pressure Coefficients from Figure 27.3-1: Ground to top of parapet ft
Bldg Face C, Average Parapet Height ft
Windward Wall 0.8
Leeward Wall -0.50
Windward Roof -1.05/-0.18 Velocity Pressure at Mean
. 14.2 psf
Leeward Roof -0.58 Roof Height, g, =
Wall Pressures (Unfactored): ASD Roof Pressures (Unfactored) ASD
Ht K, q, waﬂs P,WVL,,S P,ﬂs (psf) Windward Leeward Horiz Proj
0-15 0.57 11.88 8.08 6.05] 9.6 Max Min (psf)
15-20 0.62 12.92 8.78 6.05] 9.6 -2.2 -12.7 -7.0 4.80
20-25 0.66 13.75 9.35 6.05) 9.6
25-30 0.7 14.58 9.92 6.05) 9.6
30-40 0.76 15.83 10.77 6.05] 10.1)
41-50 0.81 16.88 11.48 6.05) 10.5
51-60 0.85 17.71 12.04 6.05) 10.9
61-70 0.89 18.54 12.61 6.05) 1.2
71-80 0.93 19.38 13.18 6.05] 1.5
81-90 0.96 20.00 13.60 6.05] 1.8]
91-100 0.99 20.63 14.03 6.05] 12.0|
Longitudinal Wind Pressures
L/B=2.00 h/L=0.34
Pressure Coefficients from Figure 27.4-1:
Bldg Face C,
Windward Wall 0.8
Leeward Wall -0.30
Windward Roof -0.9/-0.18
Leeward Roof -0.50
Wall Pressures (Unfactored): ASD Roof Pressures (Unfactored) ASD
Ht K, q, Puw walls Piwwails Pyaiis (PSf) Windward Leoward | Heriz Proj
0-15 0.57 1.88 8.08 3.63 9.60) Max Min (psf)
15-20 0.62 12.92 8.78 3.63 9.60 -2.2 -10.9 -6.1 4.80
20-25 0.66 13.75 9.35 3.63 9.60
25-30 0.7 14.58 9.92 3.63 9.60
30-40 0.76 15.83 10.77 3.63 9.60
41-50 0.81 16.88 11.48 3.63 9.60
51-60 0.85 17.71 12.04 3.63 9.60
61-70 0.89 18.54 12.61 3.63 9.74
71-80 0.93 19.38 13.18 3.63 10.08]
81-90 0.96 20.00 13.60 3.63 10.34
91-100 0.99 20.63 14.03 3.63 10.59
Project DATE 5/16/2023
Wind Criteria PROJ. #
ENGINEERING DESIGN ENG
SHEET 3
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Site Address

Address 3508 96th ave se Wind Radius 2.00 Miles
City: Mercer Islanc State: WA Angle 0°
Lat Long 47.579168 -122.2105 Exposure B
Profile 1: 0°t0 180 °
Profile 2:270°t0 90°
SITE MAP Prof?le 3: 3150o to 135:
Profile 4 : 45 °to 225
wer @ ” ) mi.'aumoins
=y

L] }’C ‘
N AN )’-\
MetropolitanMarket
- ‘Merceplsland
3 .

\ al .GQI'EER‘ .

Area

Kze = (1 + K1 K2K3)?
K; = Per Figure
Ky = (1 — |x|/uLy)

K3 = e"r-'fﬂ-h

Kz = 1,1f H/Lh=0.2

e i —
ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL PER IGURE 26.8-1
Project DATE 5/16/2023
Kzt Calculations PROJ. #
§ Ei ENG
STRUCTURAL DESIGN

ENGINEERING

SHEET 4

| O 2064436312
| O 253.284.9470

2124 Third Ave, Suite 100, Seattle, WA 58121
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Direction 1 > . ° ° < Direction 2
. Profile 1:0 ° to 180
ATop MWBottom @ Mid 344 ft
" 258 ft
/ 172 ft
® )
86 ft
: g v
— Site 0ft
-10560 ft -7920 ft -5280 ft -2640 ft 0 ft 2640 ft 5280 ft 7920 ft 10560 ft &
o
Direction 3 > . o o <+ Direction 4 b
. Profile 2 : 270 ° to 90 g9
ATop MBottom @ Mid 344 ft oo
" e
258 ft I
a8
o0 L',{
® ® 172 ft i ;
. 86 ft
| Site n 0 ft
-10560 ft -7920 ft -5280 ft -2640 ft 0 ft 2640 ft 5280 ft 7920 ft 10560 ft
Direction 1- O °to Site Direction 2 - Site to 180 ° Direction 3 - 270 °to Site Direction 4 - Site to 90 °
Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1)
1. Unubstructed Yes 1. Unubstructed Yes 1. Unubstructed Yes 1. Unubstructed Yes L
2. Isolated Yes 2. Isolated Yes 2. Isolated Yes 2. Isolated Yes j: T
3. Upper Half Hill No kzt=t 3. Upper Half Hill No kzt=1 3. Upper Half Hill No kzt=t 3. Upper Half Hill No Kzt=1 o
4. H/Lh>0.2 Yes 4. H/Lh>0.2 No Kzt=1 4. H/Lh>0.2 No Kzt=t 4. H/Lh > 0.2 No Kzt=1 uz %
5. H> 60' Yes 5. H> 60" Yes 5. H> 60' Yes 5. H> 60" Yes E 8
4 &
Terrain Data Terrain Data Terrain Data Terrain Data
Terrain Ridge Terrain Ridge Terrain Ridge Terrain Ridge __
Top of Hill Dist. -8809 Top of Hill Dist. -8809 Top of Hill Dist. -7535 Top of Hill Dist. -7535 S
Bott. of Hill Dist. -3290 Bott. of Hill Dist. 8331 Bott. of Hill Dist. -10560 Bott. of Hill Dist. 2759
L@ H/2 -9711 L@H/2 1433 L@ H/2 -5466 L@H/2 8968 _
Site downwnd Site upwind Site downwnd Site upwind '}_-'
Top of Hill Elev. 255 Top of Hill Elev. 255 Top of Hill Elev. 303 Top of Hill Elev. 303 ;
Bott. of Hill Elev. 5 Bott. of Hill Elev. 3 Bott. of Hill Elev. 9 Bott. of Hill Elev. 16
Site Elev. 849 Site Elev. 84.9 Site Elev. 849 Site Elev. 84.9
Site Dist. 0 Site Dist. 0 Site Dist. 0 Site Dist. 0
H/2 130 H/2 143 H/2 156 H/2 159 -
‘W
2
Kzt Calculations Kzt Calculations Kzt Calculations Kzt Calculations )
H 250 - 225 H 294 = 287 3
Lh= 902 Lh= 10242 Lh= 2069 Lh= 16503 z
X= 8809 x= 8809 X= 7535 x= 7535 8
z= 275 z= 275 z= 275 z= 275 i
p=15 p=15 p=15 p= 15 &
v=|3 y=|3 v=|3 y=|3
K1 value =/1.3 K1value =/1.3 K1 value =/1.3 K1 value =/1.3
K1=/0.36 K1=10.03 K1={0.18 K1=10.02
K2=/0.00 K2=10.43 K2=/0.00 K2=10.70
k3=/0.91 k3=10.99 k3=/0.96 k3=/1.00
H/Lh=/0.28 H/Lh =/0.02 H/Lh=/0.14 H/Lh =/0.02
Kzt = 1.00 Kzt = 1.00 Kzt = 1.00 Kzt = 1.00
Project DATE 5/16/2023
Kzt Calculations PROJ. #
ENG
STRUCTURAL DESIGN —_—

ENGINEERING
SHEET 5




Direction 5 > . ° o <+ Direction 6
ATop MBottom ®Mid Profile 3:315 " to 135 s i
A
['\/ 258 ft
® ® 172 ft
86 ft
[ Site B 0 ft
-10560 ft -7920 ft -5280 ft -2640 ft 0 ft 2640 ft 5280 ft 7920 ft 10560 ft
Direction 7 . ° ° <+— Direction 8
, Profile 4 : 45 ° to 225
ATop MBottom @ Mid A 344 ft
258 ft
o, [ ] 172 ft
| | Site H— Oft
-10560 ft -7920 ft -5280 ft -2640 ft 0ft 2640 ft 5280 ft 7920 ft 10560 ft
Direction 5 - 315 ‘to Site Direction 6 - Site to 135 ° Direction 7 - 45 “to Site Direction 8 - Site to 225 °
Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1) 5
1. Unubstructed Yes 1. Unubstructed Yes 1. Unubstructed Yes 1. Unubstructed Yes ?:
2. Isolated Yes 2. Isolated 2. Isolated Yes 2. Isolated Yes &
3. Upper Half Hill No kzt=t 3. Upper Half Hill No kzt=1 3. Upper Half Hill No kzt=t 3. Upper Half Hill No Kzt=1 il
4. H/Lh>0.2 No Kzt=t |4.H/Lh>0.2 No Kzt=1 |4. H/Lh>0.2 No Kzt=1 |4.H/Lh>0.2 No Kzt=1 '.;‘ %
5. H> 60' Yes 5. H>60' Yes 5. H> 60' Yes 5. H>60' Yes 5 g
-
Terrain Data Terrain Data Terrain Data Terrain Data
Terrain Ridge Terrain Ridge Terrain Ridge Terrain Ridge E
Top of Hill Dist. 10560 Top of Hill Dist. 10560 Top of Hill Dist. 4670 Top of Hill Dist. 4670
Bott. of Hill Dist. -10560 Bott. of Hill Dist. 4139 Bott. of Hill Dist. -1061 Bott. of Hill Dist. 9180 _
L@ H/2 -6262 L@H/2 8384 L@ H/2 -3715 L@H/2 167 5
Site upwind Site downwnd Site upwind Site downwnd 1
Top of Hill Elev. 294 Top of Hill Elev. 294 Top of Hill Elev. 345 Top of Hill Elev. 345
Bott. of Hill Elev. 9 Bott. of Hill Elev. 8 Bott. of Hill Elev. 16 Bott. of Hill Elev. 0
Site Elev. 849 Site Elev. 84.9 Site Elev. 849 Site Elev. 84.9
Site Dist. 0 Site Dist. 0 Site Dist. 0 Site Dist. 0
H/2 152 H/2 151 H/2 181 H/2 173 %
i
Kzt Calculations Kzt Calculations Kzt Calculations Kzt Calculations >::.'
H= 285 H= 287, H= 329 H= 345 ol
Lh= 16822 Lh= 2176 Lh= 8385 Lh= 3503 8
X= 10560 X= 10560 X= 4670 X= 4670 e
z= 275 z= 275 z= 275 z= 275 %
u=15 u=15 u=15 u=15
y=3 y=3 y=3 y=3
K1 value =/1.3 K1 value =/1.3 K1 value =/1.3 K1 value =/1.3
K1=10.02 K1=10.17 K1=10.05 K1=10.13
K2=/0.58 K2=10.00 K2=/0.63 K2=10.1
k3=[1.00 k3=/0.96 k3=/0.99 k3=/0.98
H/Lh=/0.02 H/Lh =/0.13 H/Lh =/0.04 H/Lh =/0.10
Kzt = 1.00 Kzt = 1.00 Kzt = 1.00 Kzt = 1.00
Project DATE 5/16/2023
Kzt Calculations PROJ. #
DESIGN ____ENG

STRUCTURAL
ENGINEERING SHEET 6




ASCE 7-16 Wind Loads - Components and Cladding

Part 1: Low-Rise Buildings (h < 60 feet)

Flat and Gable Roofs (6 < 45°) Section 30.3
Wind Coefficients Location and Building Dimensions
Exposure B Ky = 1.00
V= 98 mph K, = 0.69 Table 26.10-1
Kg= 0.85 Table 26.6-1 Ke = 1.00 Table 26.9-1
GC, = |(Calculated from Ch. 30 Tables) Roof Angle, 6 5 degrees
GC, = 0.55 | Table 26.13-1 Eave Height, h 28 ft
Design Wind Pressure, p = q,[(GCp)-(GCp))] | Design ‘ ASD |
Velocity Pressure, q;, = 0.00256KdKthZKeV2 = 8.6 psf (30.3-1)
Design Wind Pressure (psf)
Effective Wind Area (sq ft)
Component Zone
<10 20 50 100 200 >500
+ 7.3* 7.0* 6.7* 6.4* 6.4* 6.4*
1 - -19.3 -18.3 -16.7 -15.7 -14.7 -13.3
OH -19.3 -19.1 -18.7 -18.5 -16.2 -13.3
+ 7.3* 7.0* 6.7¢ 6.4* 6.4* 6.4*
1 - -12.5 -12.5 -12.5 -12.5 1.2 -9.4*
Flat or Gable OH 19.3 19.1 18.7 185 16.2 133
Roofs Oto 7 — — — — — — g =
Deg + 7.3* 7.0* 6.7* 6.4* 6.4* 6.4* ~ 5
2 - -24.5 -231 -21.3 -19.9 -18.6 -16.7
OH -24.5 -22.6 -20.2 -18.4 -16.6 -14.2 E %
+ 73" 7.0° 6.7 6.4" 6.4* 6.4* g §
3 - 322 295 2538 231 -20.4 -16.7 s
OH -32.2 -29.0 -24.8 -21.6 -18.4 -14.2
4 + 12.5 12.0 1.5 141 10.7 101 :
- -13.2 -12.8 -12.3 -11.9 1.4 -10.9 "
Wall @
5 + 12.5 12.0 1.5 141 10.7 101 L
- -15.5 -14.7 -13.6 -12.8 -12.0 -10.9 =4
Typ-LCA + 31.8 30.3 28.2 26.8 25.4 234 ;
Parapet (Fig. Typ-LCB - -25.7 -24.9 -23.8 -22.9 -221 -21.0
30.8-1) Corner-LCA + 447 41.5 373 342 31.0 26.9
Corner-LCB - -28.0 -26.8 -25.1 -23.9 -22.7 -21.0
Note: * Indicates 10psf minimum wind pressure controls this load case for most buildings. %
a
5
0.6h w1
=
g ot 2
(O VAo — g
J r== :} s | s’,
it BRI -
1 = 1
I 1
| 1
1 ' | 1
| 1
@D, ® ROl
I 1
P L
- 0.6h, 1
| [
T 4
o\ L_ZI-CIC S Yo
Lo @ ad
PLAN

Flat & Gable Roofs 6 < 7 deg - Figure 30.3-2A Wall Zones - Figure 30.3-1

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than either 4% of
least horizontal dimension or 3 £ (0.9 m).

fi: Mean roof height, in feet (meters), except that eave height shall be used for 8 < 10°,

Project Date: 5/16/2023
Project #:
STRUCTURAL Design: ENG

ENGINEERING
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Swenson Say Fagét
STRUCTURAL ENGINEERING

2124 Third Ave, Suite 100
Seattle, WA 98121
O 206.443.6212

934 Broadway, Suite 100
Tacoma, WA 98402
O 253.284.9470

May 16, 2023 @ ssfengineers.com

Lateral Spreadsheet Explanation
Re: Adams Cargo

Seismic loads are generated at the ceiling and floor of each cargo container and transferred through the floor diaphragm
to the external walls at each level. The loads are distributed by tributary weight as the diaphragm is considered to be
flexible. For instance, at the roof line (level 3 — ceiling) there are 4 walls of supporting labeled L3-L6 (see keyplan for
locations). Walls L3 and L6 resist 4'x40’ of seismic load where walls L4 and L5 resist 24’x40’ due to the elevated floor
between them. This process continues down through the structure to determine forces generated at each ceiling and
floor.

External walls on each floor are used for lateral resistance, which due to the layout of the structure requires the
diaphragm to transfer lateral loads from above horizontally out to the next wall of resistance. These loads are distributed
by the same flexible diaphragm rules as the seismic weights and is accounted for in the seismic load distribution portion
of the spreadsheet. Additional interior walls on the first floor are used for lateral resistance with the floor diaphragm
transferring the load to be resolved through the concrete retaining walls.

While both ceilings and floor generate seismic load, only the ceiling levels are used for resistance as they are the
members the walls (lateral resisting members) are attached to. For clarity sake the load is still reported at the floor levels
in the spreadsheet, but the ceiling levels are the loads that dictate the design.

The containers are manufactured and tested per CFC Type AAA which requires the 40’ long dimension of the containers
to resist 16 kips of lateral force and the 8’ short dimension to resist 32 kips of lateral force. For the purposes of this design
we have assumed the long walls resist 400 plf as there are no continuously sheathed walls in that direction. That value is
used to determine the length of wall needed as shown on the spreadsheet. In many situations the loads applied are
larger than the available shearwall, and in some cases larger than 16 kips that could be provided. Where that occurs we
are placing End Wall panels which mimic the 32 kips of capacity each end of the container has but in the longitudinal
direction. These End Wall panels are used heavily along lines L4 and L5 as the majority of seismic loading occurs there.
They are supported by intermediate corner castings to transfer the overturning forces down to the foundation.

In the Y direction (short container direction) there are symmetrical End Wall and welded door conditions along each
container tower. These are all assumed to have 32 kips of lateral resistance, well capable of resisting the entire lateral
force in that direction.



Seismic Loads Applied
X

3 - CEILING TOTAL 33.4
TRIB LENGTH  KIPS
L3 4 40 2.39
L4 24 40 1431
L5 24 40 14.31
L6 4 40 2.39
3-FLOOR TOTAL 14
TRIB  LENGTH  KIPS
L2 3.50
L3 0.00
L4 3.50
L5 3.50
L6 0.00
L7 3.50

2 - CEILING TOTAL 27
TRIB  LENGTH  KIPS

L2 8 3.00
L3 0 0.00
L4 10.50
L5 10.50
L6 0.00

L7 3.00

Y

3 - CEILING
TRIB

L1-1

L1-2

L2-1

L2-2

3-FLOOR
TRIB
L1-1
L1-2
L1-3
L1-4
L2-1
L2-2
L2-3
L2-4

2 - CEILING
TRIB

L1-1

L1-2

L1-3

L1-4

L2-1

L2-2

L2-3

L2-4

TOTAL

LENGTH Area

20

0
20
20

TOTAL

LENGTH Area

8
0
0
8
8
0
0
8

TOTAL

LENGTH Area

00O O W W O O

56

0
28
28

20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20

334

KIPS
16.70
0.00
8.35
8.35

14

KLF
2.088
0.000
1.044
1.044
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2 -floor TOTAL 5.9 2 - floor TOTAL 5.9
TRIB  LENGTH  KIPS KLF TRIB LENGTH Area KLF

L1 8 1.18 0.030 L1-1 20 0.184

L2 0.00 0.000 L1-2 20 0.000

L3 12 1.77 0.044 L1-3 20 0.000

L4 0.59 0.015 L1-4 20 0.000

L5 0.59 0.015 L1-5 20 0.184

L6 1.18 0.030 L2-1 20 0.000

L7 0.59 0.015 L2-2 20 0.184
L2-3 20 0.000
L2-4 20 0.184
L2-5 20 0.000

O 00O 00 O WO O O ™

1 -Ceiling TOTAL 6.4 1 -Ceiling TOTAL
TRIB  LENGTH  KIPS TRIB LENGTH Area

L1 1.28 L1-1
L2 0.00 L1-2
L3 1.92 L1-3
L4 0.64 L1-4
L5 0.64 L1-5
L6 1.28 L2-1
L7 0.64 L2-2

L2-3

L2-4

L2-5

20
20
20
20
20
20
20
20
20
20

O 00 O 00O WO O O ™
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Seismic Load distribution

Total 3 -Ceiling 3-Floor 2-Ceiling 2-Floor 1-Ceiling

L1 0.00 0.00 0.00 5.03 6.31
L2 0.00 4.69 7.69 0.00 0.00
L3 2.39 0.00 0.00 5.62 7.54
L4 14.31 19.01 29.51 30.10 30.74
L5 14.31 19.01 29.51 30.10 30.74
L6 2.39 0.00 0.00 5.03 6.31
L7 0.00 4.69 7.69 7.99 8.63

Length of wall needed
3 -Ceiling 3-Floor 2-Ceiling 2-Floor 1-Ceiling

0.00 0.00 0.00 12.57 15.77
0.00 11.73 19.23 0.00 0.00
5.96 0.00 0.00 14.04 18.84
35.79 47.52 73.77 75.24 76.84
35.79 47.52 73.77 75.24 76.84
5.96 0.00 0.00 12.57 15.77
0.00 11.73 19.23 19.97 21.57

Kips KLF
Max = 16 0.4
Loads over 16 kips require "End Wall" panel conditions
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Length of V3 -Ceiling 3 -Floor 2-Ceiling 2-Floor 1-Ceiling

L1 0 0 0 16.5
L2 0 8.5 0
L3 23.83333 12 14.5
L4 10 10 10
L5 10 10 10
L6 27.41667 0 12.83333
L7 0 16.41667

3 -Ceiling 3-Floor 2-Ceiling 2-Floor 1-Ceiling
L1 0 0 3.43987
L2 0 8.145378 0
L3 0.900899 0 4.677783
L4 12.88286 26.55643 27.66343
L5 12.88286 26.55643 27.66343
L6 0.783152 0 4.42269
L7 0 4.540047 4.729993

2

Force + Ovi3 -Ceiling 3 -Floor 2-Ceiling 2-Floor 1-Ceiling
L1 0.00 0.00 0.00 0.00 6.88
L2 0.00 0.00 16.29 0.00 0.00
L3 1.80 0.00 0.00 0.00 9.36
L4 25.77 0.00 53.11 0.00 55.33
L5 25.77 0.00 53.11 0.00 55.33
L6 1.57 0.00 0.00 0.00 8.85
L7 0.00 0.00 9.08 0.00 9.46
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SWENSON SAY FAGET
Tyler Witthuhn

L3 stack C:\Users\TylerWitthuhn\...\_Projects\Adams Cargo\CALCS\cargo stack L3.vap

Friday, June 28, 2024 2:17 PM

Result Check Information
INFORMATION:
Analysis results could be inaccurate. This report might assist your validation efforts.
The following are heuristic and may or may not indicate problems.
Please check your results carefully.

INFORMATION:
Displacements appear to be within reason.

INFORMATION:
Stresses are less than yield or crushing strength.

Member Forces

‘ Member ‘ Fx Min ‘ Fx Max ‘ Vy ‘ Vz ‘ Torsion ‘ My Min ‘ My Max ‘ Mz Min ‘ Mz Max ‘
K K K K K-ft K-ft K-ft K-ft K-ft

Bmx001  -0.1673 (51)  0.0868 (62) 5.6572 (51) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62)  -6.7016 (44) 10.7766 (51)
BmX003 -2.0035 (45) 4.6160 (45) 3.7129 (45) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62) -11.7807 (45)  7.1649 (45)
BmX005 -3.4843 (44)  1.9139 (45) -3.5309 (44) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62) -11.9529 (44)  5.1784 (44)
COL002 -4,5395 (44)  0.9974 (62) -0.9415 (47) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62)  -0.6020 (47) 0.3677 (61)
CoLO012 41314 (44)  0.6479 (61) 5'7(‘;?5‘; 0.0000 (62)  0.0000 (62)  0.0000 (62)  0.0000 (62)  -3.7098 (45)  0.7508 (61)
COL013 -1.8349 (46)  0.6925 (62) -3.5353 (45) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62) -0.1581 (61)  2.7560 (45)
COL040 -20.7353 (44)  0.5101 (61) '7'°(i°5‘; 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62)  -0.8152 (43)  3.8422 (45)
COL041  -23.7373(44)  0.0633 (61) -0.2109 (52) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62)  -0.9391(62)  1.3551 (52)
COL044 -1.7339 (44) 0.0363 (61) 0.1487 (51) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62)  -0.7107 (51)  0.6650 (51)

Member Stresses

Member fa Min ‘ fa Max ‘ foy Min ‘ fby Max ‘ fbz Min ‘ fbz Max ‘ fc comb Min fc comb Max

Ksi Ksi Ksi Ksi Ksi Ksi Ksi Ksi

BmX001 =~ -0.0319 (51)  0.0166 (62) 0.0000 (62) 0.0000 (62)  -12.1713(51)  12.1713 (51) -12.2032 (51) 12.1393 (51)
BmX003 -0.3824 (45) 0.8809 (45) 0.0000 (62)  0.0000 (62)  -13.3053 (45)  13.3053 (45) -13.6814 (45) 12.9292 (45)
BmX005 -0.6649 (44)  0.3653 (45) 0.0000 (62) 0.0000 (62) -13.4998 (44) 13.4998 (44) -13.7559 (44) 13.2437 (44)
COL002 -0.8663 (44)  0.1903 (62) 0.0000 (62) 0.0000 (62) -0.7578 (47) 0.7578 (47) -1.4629 (47) 0.6531 (62)
COL041 = -4.5300 (44) 0.0121 (61) 0.0000 (62) 0.0000 (62) -1.7057 (52) 1.7057 (52) -5.7837 (44) 1.1942 (61)

Member Unity Checks

| Member | Section Unity Check | Status | Result Case Code Reference Type Design Group
BmX001 HSS8X4X.250 0.2220 Pass 6. 1.2D+E+L+0.2S »+X H1-1b Combined Check Steel_Beam X_G 1
BmX002 HSS8X4X.250 0.4086 Pass 2. 1.2D+1.6L+0.55 H1l-1a Combined Check Steel_Beam X_G 1
BmX003 HSS8X4X.250 0.3060 Pass 2. 1.2D+1.6L+0.55 H1-1b Combined Check Steel_Beam X_G 1
BmX004 HSS8X4X.250 0.2087 Pass 2. 1.2D+1.6L+0.5Lr H1-1b Combined Check Steel_Beam X_G 1
BmX005 HSS8X4X.250 0.3874 Pass 2. 1.2D+1.6L+0.5Lr H1l-1a Combined Check Steel_Beam X_G 1
BmX006 HSS8X4X.250 0.2745 Pass 3. 1.2D+1.6Lr+L H1-1b Combined Check Steel_Beam X_G 2
COLo01 HSS6X6X.250 0.1209 Pass 3. 1.2D+1.6Lr+L H1-1b Combined Check Steel_Column_G 4
COL002 HSS6X6X.250 0.0222  Pass 3. 1.2D+1.6Lr+0.5W H1-1b Combined Check Steel_Column_G 2
COL003 HSS6X6X.250 0.1305 Pass 2. 1.2D+1.6L+0.5Lr H1-1b Combined Check Steel_Column_G 2

VisualAnalysis 22.00.0002, Full Design
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Member Unity Checks (continued)

SWENSON SAY FAGET

Tyler Witthuhn

C:\Users\TylerWitthuhn\...\_Projects\Adams Cargo\CALCS\cargo stack L3.vap
Friday, June 28, 2024 2:17 PM

Member
COL004
COL005
COL006
COoL0oo07
COL008

COL009

CoLo10
CoLo11

CoL012

COL013
COLO014

COLO15

CoLo19
COL037
COL038
COL039
COL040
COLO041
COL044

PN,

Back 4

Section
HSS6X6X.250
HSS6X6X.250
HSS6X6X.250
HSS6X6X.250
HSS6X6X.250

HSS6X6X.250

HSS6X6X.250
HSS6X6X.250

HSS6X6X.250

HSS6X6X.250
HSS4X3X.188

HSS6X6X.250

HSS4X3X.188
HSS4X3X.188
HSS6X6X.250
HSS6X6X.250
HSS6X6X.250
HSS6X6X.250
HSS4X3X.188

HSSEX6X.250

USZ'X!%SH

HSS6X6X.250

Unity Check | Status |

0.0636
0.0874
0.1268
0.1032
0.1685

0.0753

0.1805
0.0564

0.1012

0.0689
0.0846

0.0793

0.1402
0.1172
0.0918
0.1010
0.1351
0.1198
0.0753

Pass
Pass
Pass
Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass

HSSBX4X.250

Result Case
2. 1.2D+1.6L+0.5Lr
2. 1.2D+1.6L+0.5Lr
2. 1.2D+1.6L+0.5Lr
2. 1.2D+1.6L+0.5S
2. 1.2D+1.6L+0.5Lr

1.2(D+F+T)+1.6(L+H)+.5Lr

3. 1.2D+1.6Lr+L
6. 1.2D+E+L+0.2S »+X

1.2(D+F+T)+1.6(L+H)+.55

2. 1.2D+1.6L+0.5Lr
3. 1.2D+1.6Lr+L

1.2(D+F+T)+1.6(L+H)+.5Lr

3. 1.2D+1.6Lr+L
3. 1.2D+1.6Lr+L
2. 1.2D+1.6L+0.5Lr
6. 1.2D+E+L+0.2S »-X
2. 1.2D+1.6L+0.5Lr
2. 1.2D+1.6L+0.5Lr
6. 1.2D+E+L+0.2S »+X

88T XEXPSSH

:

< 0ST'X9X9SSH

HSS6X6X.250

HSS4X3X.188
0SZ'XIXISSH

0SZ'X9X9SSH

<
0SZ°X9X9SSH

0SZ'X9X9SSH

‘T
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HSSSTX.ZSD

Code Reference
H1-1b
H1-1b
H1-1b
H1-1b
H1-1b
G4-1
Hi-1b
Hi-1b
G4-1
Hi-1b
Hi-1b
G4-1
H1-1b
E3-2
H1-1b
H1-1b
H1-1b
E3-2
H1-1b

Type
Combined Check
Combined Check
Combined Check
Combined Check

Combined Check

Strong Shear
Check

Combined Check

Combined Check

Strong Shear
Check

Combined Check

Combined Check

Strong Shear
Check

Combined Check
Axial Check
Combined Check
Combined Check
Combined Check
Axial Check
Combined Check

Design Group
Steel_Column_G 2
Steel_Column_G 2
Steel_Column_G 7
Steel_Column_G 5
Steel_Column_G 2

Steel_Column_G 2

Steel_Column_G 2
Steel_Column_G 2

Steel_Column_G 1

Steel_Beam X_G 3
Steel_Column_G 3

Steel_Column_G 6

Steel_Column_G 3
Steel_Column_G 3
Steel_Column_G 2
Steel_Column_G 2
Steel_Column_G 2
Steel_Column_G 2
Steel_Column_G 3

Page 2 of 3



SWENSON SAY FAGET
Tyler Witthuhn

C:\Users\TylerWitthuhn\...\_Projects\Adams Cargo\CALCS\cargo stack L3.vap
Friday, June 28, 2024 2:17 PM

Steel_Beam X_G 2

0.4745
g o o
2 2 g
= 8 IS
° P N @ 0
1 £ |E
o ols Sl e & sl
3 3 0.4087 - 2 : 1 £
& 3 ¥ 810N ‘5
> > n
S
g e ° < ol®
: S g
n s 4 3
o @2 ?
< & 2
= Steel BgmX G1 oo o
8 0.3060 g
3 © qe >
a g E 1 §
@ b |
& Zle gle g
3 21z 5 8
= 313 213 X
‘o ‘o
o N
Steel_Bepm X_G 1 = "
0.2220
P e o
Back |4 =0 imssnmans-Ungrouped  -Failed -Warning ~ esssssss-Error
it 4] 1
0 Unity Values 1

VisualAnalysis 22.00.0002, Full Design
www.iesweb.com Page 3 of 3



SWENSON SAY FAGET

L4 stack Tyler Witthuhn

C:\Users\...\_Projects\Adams Cargo\CALCS\cargo stack left tower.vap
Friday, June 28, 2024 2:23 PM

Result Check Information
INFORMATION:
Analysis results could be inaccurate. This report might assist your validation efforts.
The following are heuristic and may or may not indicate problems.
Please check your results carefully.

INFORMATION:
Displacements appear to be within reason.

INFORMATION:
Stresses are less than yield or crushing strength.

Member Forces

‘ Member ‘ Fx Min ‘ Fx Max ‘ Vy ‘ Vz ‘ Torsion ‘ My Min ‘ My Max ‘ Mz Min ‘ Mz Max ‘
K K K K K-ft K-ft K-ft K-ft K-ft
BmX004 -0.8985 (62) 1.3729 (51) -1.3277 (51) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62)  -4.2094 (51) 2.9599 (62)
BmX005 -1.2549 (51)  0.8431 (62) -1.8660 (45) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62) -4.4430(52)  2.9369 (61)
BmX006 -0.6230 (51) 0.3708 (62) '2'1&(;‘; 0.0000 (62) 0.0000 (62) 0.0000 (62) 0.0000 (62) -4.1883 (51) 2.8746 (62)
COL001 -7.8328 (46)  0.2905 (62) -0.5266 (51) 0.0000 (62) 0.0000 (62) 0.0000 (62) 0.0000 (62) -2.1684 (51) 2.1759 (51)
COL007 -60.4447 (52) 51.5512 (61) 1.6325 (51) 0.0000 (62) 0.0000 (62) 0.0000 (62) 0.0000 (62) -0.4327 (54) 1.0538 (44)
COL009 -8.8030 (46) 0.7941 (62) 18(25719) 0.0000 (62) 0.0000 (62) 0.0000 (62) 0.0000 (62) -0.9213 (45) 0.5138 (47)
COLO018 = -67.6885 (51)  48.5727 (62) -0.0304 (45) 0.0000 (62) 0.0000 (62)  0.0000 (62)  0.0000 (62)  -0.2055 (45)  0.0829 (45)
COL038 -30.8900 (52) 23.6564 (61) 0.3743 (55) 0.0000 (62) 0.0000 (62) 0.0000 (62) 0.0000 (62) -0.0816 (55) 0.0816 (51)
Member Unity Checks
Member | Section | Unity Check | Status | Result Case Code Reference Type Design Group
BmX001 = HSS8X4X.250 0.0711  Pass 2. 1.2D+1.6L+0.5S F7-1 Stmré%gc'ek"“re Steel_Beam X_G 1
BmX002 HSS8X4X.250 0.0830 Pass 7. 0.9D+E »-X H1-1b Combined Check Steel_Beam X_G 1
BmX003 HSS8X4X.250 0.0919  Pass 6. 1.2D+E+L+0.2S »+X H1-1b Combined Check Steel_Beam X_G 1
BmX004 HSS8X4X.250 0.0886  Pass 7. 0.9D+E »-X H1-1b Combined Check Steel_Beam X_G 1
BmX005 HSS8X4X.250 0.1016  Pass 6. 1.2D+E+L+0.2S »+X H1-1b Combined Check Steel_Beam X_G 1
BmX006 HSS8X4X.250 0.1027  Pass 6. 1.2D+E+L+0.2S »+X H1-1b Combined Check Steel_Beam X_G 2
CcoLo01 HSS6X6X.250 0.0698 Pass 3. 1.2D+1.6Lr+L H1-1b Combined Check Steel_Column_G 4
COL002 HSS6X6X.250 0.0373  Pass 3. 1.2D+1.6Lr+L E3-2 Axial Check Steel_Column_G 2
COL003 HSS6X6X.250 0.0746  Pass 2. 1.2D+1.6L+0.5Lr E3-2 Axial Check Steel_Column_G 2
COL004 HSS6X6X.250 0.0708 Pass 2. 1.2D+1.6L+0.5Lr E3-2 Axial Check Steel_Column_G 2
COL005 HSS6X6X.250 0.0879  Pass 2. 1.2D+1.6L+0.5Lr E3-2 Axial Check Steel_Column_G 2
COL006 HSS6X6X.250 0.3194 Pass 6. 1.2D+E+L+0.2S »-X Hi-1a Combined Check Steel_Column_G 7
COL007 HSS6X6X.250 0.2672  Pass 6. 1.2D+E+L+0.2S »-X Hi-1a Combined Check Steel_Column_G 5
COL008 HSS6X6X.250 0.0788  Pass 6. 1.2D+E+L+0.2S »+X H1-1b Combined Check Steel_Column_G 2
COL009 HSS6X6X.250 0.0373  Pass 3. 1.2D+1.6Lr+L E3-2 Axial Check Steel_Column_G 2
CcoLo10 HSS6X6X.250 0.0698 Pass 3. 1.2D+1.6Lr+L H1-1b Combined Check Steel_Column_G 2
coLo11 HSS6X6X.250 0.2121  Pass 6. 1.2D+E+L+0.2S »+X Hi-1a Combined Check Steel_Column_G 3
COL012 HSS6X6X.250 0.1728  Pass 6. 1.2D+E+L+0.2S »+X E3-2 Axial Check Steel_Column_G 1
COL013 HSS6X6X.250 0.1334 Pass 6. 1.2D+E+L+0.2S »+X E3-2 Axial Check Steel_Column_G 3

VisualAnalysis 22.00.0002, Full Design

www.iesweb.com

Page 1 of 2


TylerWitthuhn
Text Box
L4 stack

TylerWitthuhn
Cloud


Member Unity Checks (continued)
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Member Section Unity Check | Status | Result Case
COL014 HSS6X6X.250 0.0767  Pass 3. 1.2D+1.6Lr+0.5W
COL015 HSS6X6X.250 0.0749  Pass 3. 1.2D+1.6Lr+L
COL016 HSS6X6X.250 0.1477  Pass 2. 1.2D+1.6L+0.5Lr
COL017 HSS6X6X.250 0.2885  Pass 6. 1.2D+E+L+0.2S »+X
COL018 HSS6X6X.250 0.3453  Pass 6. 1.2D+E+L+0.2S »+X
COL019 HSS6X6X.250 0.0767  Pass 3. 1.2D+1.6Lr+0.5W
COL037 HSS6X6X.250 0.0759  Pass 3. 1.2D+1.6Lr+L
COL038 HSS6X6X.250 0.1310 Pass 6. 1.2D+E+L+0.2S »-X
COL039 HSS6X6X.250 0.1920 Pass 6. 1.2D+E+L+0.2S »-X
COL040 HSS6X6X.250 0.1678  Pass 6. 1.2D+E+L+0.2S »-X
COL041 HSS6X6X.250 0.2101  Pass 6. 1.2D+E+L+0.2S »-X
COL044 HSS6X6X.250 0.1963  Pass 6. 1.2D+E+L+0.2S »+X
-— —— I
= - ey

HSS6X6X.250
" 0STX9X9SSH
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H-Failed
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-Warning

Code Reference
E3-2
E3-2
E3-2
H1l-1a
H1l-1a
E3-2
E3-2
E3-2
E3-2
E3-2
H1l-1a
E3-2

innnannns-Error

1

Type
Axial Check
Axial Check
Axial Check
Combined Check
Combined Check
Axial Check
Axial Check
Axial Check
Axial Check
Axial Check
Combined Check
Axial Check

Design Group
Steel_Column_G 6
Steel_Column_G 6
Steel_Column_G 6
Steel_Column_G 6
Steel_Column_G 6
Steel_Column_G 3
Steel_Column_G 6
Steel_Column_G 6
Steel_Column_G 6
Steel_Column_G 6
Steel_Column_G 6
Steel_Column_G 1
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Beam Spreadsheet Key Plan

Key Plan Callout

Distributed Load
Length

Width

Depth

Modulus of Elasticity

Beam Loading Diagram
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Beam B1 GL 5 1/8 x 16 1/2
w= 400 plf R= 8,000 |Ibs
= 40 ft M= 80,000 |ft-Ibs
= 5.13in Fb= 4,128 |psi
d= 16.50|in Fv= 132 psi
E= 1800 ksi A= 6.67 |in
Cv= 0.91/<1.0 I/ 72
W
[ — _—— _—— ] [ —— _—— —— ]
£ A £ A
D D
Steel Size W12X120
I = 1070/In Fy= 50 |ksi
A= 0.74in Mn/Q = 464.1 k-ft
I/ 646 \Vn/Q = 138.8 kips
Beam B2 HF 4 x 12 Beam B5 HF 4 x 12
w= 520 plf R= 10,400 Ibs w= 200 plf = 2,400 |Ibs
= 40 ft M= 104,000 |ft-lbs = 24 ft = 14,400 ft-Ibs
b= 3.50in Fb= 16,904 psi b= 3.50in Fb= 2,341 psi
d= 11.25|in Fv= 378 |psi d= 11.25|in Fv= 84 |psi
E= 1300 ksi A= 55.48 in E= 1300 ksi = 2.77in
Cv= 0.98/<1.0 I/ 9 Cv= 1.00/<1.0 I/ 104
W
[ — _—— _—— ] [ —— _—— —— ]
£ A £ A
D D
Steel Size W14X109 Steel Size W10X19
I = 1240/In Fy= 50 |ksi | = 96.3|IN Fy= 50 |ksi
A= 0.83]in Mn/Q = 479.0 k-ft A= 0.53]in Mn/Q = 53.9 k-ft
I/ 576 \Vn/Q = 118.6 kips I/ 539 \Vn/Q = 42.3 kips
Beam B6 HF 4 x 12
wi= 260 plf R1 = 7,200 |Ibs
w2= 260 plf R2 = 7,200 |Ibs
L1= 20 |ft = 92,000 |Ib-ft
L2= 20 |ft Fb = 14,954 Dpsi
X= 20.0 ft Fv = 265 |psi
P= 4000 Ibs A= 44.81 |in
b= 3.50 |in I/ 11
w = 11.25 |in Cv= 0.98
[ —— — — ] = 1,300  ksi
5 A
P w1 vP w2
]
A
R1 L1 e L2 3, R2
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Steel Size W14X109
I= 1240 in* Fy= 50 ksi
A= 0.673|in Mn/Q = 479.0 k-ft
I/ 713 Vn/Q = 209.0 kips
cant col cl DF-L 4 x 12
w1= plf R1= -1750|lbs
w2= plf R2= 3,500 |Ibs
L1= 5 |ft M+= - Ib-ft w
L2= 5 ft M-= 7,875 |Ib-ft [ —— — — |
X= 2.25 ft Fb= 1,280 psi Et 4
= 1,750 |Ibs Fv= 67 |psi
= 3.50 in Aspan= (0.024)in
d= 11.25 in I span/ (2,214)
E= 1,700 ksi Acant= 0.26 |in
Cv= 1.00 | cant/ 415
w1 w2 y P
R1 A} L1 Ix R2 L2 g Hanger D:)or Col c2 HE 4 x 12
— — w= 300 plf = 3,000 |Ibs
: L= 20 ft = 15,000 ft-Ibs
b= 3.50]in Fb= 2,438 psi
Steel Size HSS6X6X1/4 d= 11.25in Fv= 104 psi
A (in) I/ Fy= 50 |ksi E= 1300 ksi = 2.00/in
span -0.021 -2601 Mn/Q = 27.9 | k-ft Cv= 1.00/<1.0 I/ 120
cant. 0.22 488 |Vn/Q= 0.0 kips
W
Beam B13 HF 4 x 12 [ —— — — |
w= 232 plf R= 1,508 |Ibs Et 4
= 13 ft M= 4,901 |ft-Ibs
= 3.50|in Fb= 797 psi
d= 11.25in Fv= 49 |psi
E= 1300 ksi A= 0.28]in Steel Size W8X18
Cv= 1.00/<1.0 I/ 565 1= 61.9/In Fy= 50 |ksi
A= 0.60|in Mn/Q = 42 .4 k-t
w I/ 399 Vn/Q = 30.9 kips
[ ——— _—— — ]
4 A Beam 512 S
B Wi= 77 Pt RT= 7,800 1bs
w2= 77 plf R2= 1,809 Ibs
L1= 4 ft = 6,619 Ib-ft
Steel Size CHX0 L2= 4 ft Fb= 1,076 psi
T= 8.80|M Fy= 50 ks| X= 4.0 ft Fv= 66 psi
A= 0.58]in Mn/Q = 11.0 k-ft P= 3,000 Ibs A= 0.12 |in
I/ 270 Vn/Q= 25.5 kips b= 3.50 |in I/ 830
= 11.25 |in Cv= 1.00
= 1,300 |ksi
w1 vP w2
]
4
r1 L L1 - L2 i R2
Project: Date: 04/25/23
STRUCTURAL
ENGINEERING Project #:
2124 Third Avenue . Site 100 . Seattle . WA 98121 Design: ENG
www.swensonsayfaget.com
Office:  206.443.6212
Fax:  206.443.4870 Sheet:




Steel Size C5X9
| = 8.89in* Fy= 50 ksi
A= 0.242|in Mn/Q = 11.0 k-ft
I/ 396 Vn/Q = 45.0 kips
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Beam Analysis

Beam: Roof Typical (b5) Load Factors

Support Locations and

Dead | Live | Roof Live | Seismic | Factored Location Reactions Dead 1.00
wy 0.080 0.100 0.180 # of Supports Live 1.00
W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E W 0.000 R 1.350 0.00 Stresses @ Input
é We 0.000 R, 4.500| 20.00 Location
g wy 0.000 R3 1.350 40.00| f, (psi) -65
Wg 0.000 R, 0.000 40.00 fy (psi) 7230
Wo 0.000 Rs 0.000 40.00|
Wio 0.000 Rs 0.000| 40.00
= 0.000 R, 0.000 40.00| f,_max (PSi) 865
g ty 0.000 Rg 0.000( 40.00 £, win (PSI) -865
S| & 0.000 Ry 0.000 40.00| fo_max (PSi) 7342
% ty 0.000 Rio 0.000( 40.00 fo v (PST) 13059
al t 0.000
P, 0.000 Location, ft 8.44 E (ksi) 29000
P, 0.000 Shear, k -0.17, b (in) 3.5
P3 0.000 Moment, k-ft M= 4.98 d (in) 12
| P 0.000 Deflection,in D= -0.28 I (in 33.1
§ Ps 0.000 A/Span L/855 S (in) 8.27 w <
S| Ps 0.000 A (in?) 26 E 3
P, 0.000 | (Override) B
Ps 0.000 S (Override)
Pg 0.000 A (Override)
Pio 0.000
Steel Beam Section |HSS8x4x3/16 . . :
Fo ol ) Beam Loading Diagram
Beam Weight (plf) 14.53
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
Al 26 in? V/Q, 26.9 k L’
s | 827 dWVn 703 k
z | 102 M/, 25.4 kft "
I 331 in* M 38.3 k-ft x 2
Vi (kips) Vg (kips) M()(kft) M()(kft) Ar (in) @x= &
Span1 1.35 -2.25 -9 5.06 -0.281(¥) 8.4 L/854 0 (0] L/eo
Span 2 2.25 -1.35 -9 5.06 -0.281(%) | 316 L/851 0 20.1 L/
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Beam Analysis

Beam: Floor Typical (B6) Load Factors

Support Locations and

Dead | Live | Roof Live | Seismic | Factored Location Reactions Dead 1.00
wy 0.072 0.160 0.232 # of Supports Live 1.00
W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E Ws 0.000 R 1.740 0.00 Stresses @ Input
é We 0.000 R, 5.800| 20.00 Location
g wy 0.000 R3 1.740 40.00| f, (psi) 14
Wg 0.000 R, 0.000 40.00 fy (psi) 14115
Wo 0.000 Rs 0.000 40.00|
Wio 0.000 Rs 0.000| 40.00
= 0.000 R, 0.000 40.00| f,_max (PSi) 1518
g ty 0.000 Rg 0.000( 40.00 £, win (PSI) 1518
S| & 0.000 Ry 0.000 40.00| fo_max (PSi) 14330
% ty 0.000 Rio 0.000( 40.00 fo v (PST) -25495
al t 0.000
P, 0.000 Location, ft 8.44 E (ksi) 29000
P, 0.000 Shear, k -0.22 b (in) 3.5
P3 0.000 Moment, k-ft M= 6.42 d (in) 12
| P 0.000 Deflection,in D= -0.73 I (in 16.4
§ Ps 0.000 A/Span L/329 S (in) 5.46 w <
S| Ps 0.000 A (in?) 1.91 E 3
P, 0.000 | (Override) n B
Ps 0.000 S (Override)
Pg 0.000 A (Override)
Pio 0.000
Steel Beam Section |HSS6x4x3/16 . . :
Fo ol ) Beam Loading Diagram
Beam Weight (plf) 1.97
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
Al 191 in? V/Q, 343 k L’
s | 546 dWVn 515 k
z| e6in® M/, 165 k-ft "
| 16.4 in* M 24.8 k-t x 2
V, (kips) Vg (kips) M() (k-ft) M(+) (k-ft) Ay (in) @x= i @ &
Span1 174 -2.9 -11.6 6.52 -0.73 (¥) 8.4 L/329 || -0.504 (¥) 8.4 L/476
Span 2 29 -1.74 1.6 6.52 -0.73 (%) 31.6 L/327 || -0.504 (+) 31.6 L/474
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Beam Analysis

Beam: Deck Typical (b7) Load Factors

Support Locations and

Dead | Live | Roof Live | Seismic | Factored Location Reactions Dead 1.00
wy 0.072 0.240 0.312 # of Supports Live 1.00
W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E Ws 0.000 R 2.340 0.00 Stresses @ Input
é We 0.000 R, 7.800( 20.00 Location
g wy 0.000 R3 2.340 40.00| f, (psi) -98
Wg 0.000 R, 0.000 40.00 fy (psi) 12533
Wo 0.000 Rs 0.000 40.00|
Wio 0.000 Rs 0.000| 40.00
= 0.000 R, 0.000 40.00| f,_max (PSi) 1304
g ty 0.000 Rg 0.000( 40.00 £, win (PSI) 1304
S| & 0.000 Ry 0.000 40.00| fo_max (PSi) 12726
% ty 0.000 Rio 0.000( 40.00 fo v (PST) -22636
al t 0.000
P, 0.000 Location, ft 8.44 E (ksi) 29000
P, 0.000 Shear, k -0.29 b (in) 3.5
P3 0.000 Moment, k-ft M= 8.64 d (in) 12
| P 0.000 Deflection,in D= -0.65 I (in 24.8
§ Pg 0.000 A/Span L/369 S (in) 8.27 w <
S| Ps 0.000 A (in?) 2.99 E 3
P, 0.000 | (Override) n B
Ps 0.000 S (Override)
Pg 0.000 A (Override)
Pio 0.000
Steel Beam Section |HSS6x4x5/16 . . :
Fo ol ) Beam Loading Diagram
Beam Weight (plf) 19.08
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
Anl 299 in? V/Q, 53.7 k L’
s | 827 dWVn 80.6 k
z | 103i® M/, 25.7 k-t "
| 24.8 in* M 38.6 k-ft x 2
V, (kips) Vg (kips) M() (k-ft) M(+) (k-ft) Ay (in) @x= @ &
Span1 2.34 -3.9 -15.6 8.77 -0.65 (¥) 8.4 L/369 -0.5 (%) 8.4 L/480
Span 2 3.9 -2.34 -15.6 8.77 -0.65 (+) 31.6 L/368 -0.5(¥) 31.6 L/478
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Beam Analysis

Beam: Offset Celing (b8) Load Factors

Support Locations and

Dead | Live | Roof Live | Seismic | Factored Location Reactions Dead 1.00
wy 0.072 0.100 0.172 # of Supports Live 1.00
W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E W 0.000 R 1178 0.00 Stresses @ Input
é We 0.000 R, 4309 19.00 Location
g wy 0.000 R3 1.393 40.00| f, (psi) 65
Wg 0.000 R, 0.000 40.00 fy (psi) 8070
Wo 0.000 Rs 0.000 40.00|
Wio 0.000 Rs 0.000| 40.00
= 0.000 R, 0.000 40.00| f,_max (PSi) 669
g ty 0.000 Rg 0.000( 40.00 £, win (PSI) 1115
S| & 0.000 Ry 0.000 40.00| fo_max (PSi) 9461
% ty 0.000 Rio 0.000( 40.00 fo v (PST) 16832
al t 0.000
P, 0.000 Location, ft 30.92 E (ksi) 29000
P, 0.000 Shear, k 0.17 b (in) 3.5
P3 0.000 Moment, k-ft M= 5.56 d (in) 12
| P 0.000 Deflection,in D= -0.36 I (in 33.1
§ Ps 0.000 A/Span L/692 S (in) 8.27 w <
S| Ps 0.000 A (in?) 26 E 3
P, 0.000 | (Override) B
Ps 0.000 S (Override)
Pg 0.000 A (Override)
Pio 0.000
Steel Beam Section |HSS8x4x3/16 . . :
Fo ol ) Beam Loading Diagram
Beam Weight (plf) 14.53
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
Al 26 in? V/Q, 26.9 k L’
s | 827 dWVn 703 k
z | 102 M/, 25.4 kft "
I 331 in* M 38.3 k-ft x 2
V, (kips) Vg (kips) M() (k-ft) M(+) (k-ft) Ay (in) @x= i @ &
Span1 174 -29 -11.6 6.52 -0.73 (¥) 8.4 L/312 || -0.504 (+) 8.4 L/451
Span 2 -2.68 174 1.6 6.52 -0.73 (%) 31.6 L/345 || -0.504 (+) 31.6 L/499
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Beam Analysis

Beam: Offset Floor w/ point (b9) Load Factors

Support Locations and

Dead Live | Roof Live | Seismic | Factored Location Reactions Dead 1.00
Wy 0.072 0.160 0.232 # of Supports Live 1.00|
W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E Ws 0.000 R 2164 0.00 Stresses @ Input
é We 0.000 R, 10.108 21.25 Location
g W 0.000 R3 1.316 40.00 f, (psi) -36
Wg 0.000 R4 0.000 40.00 f, (psi) 10659
Wg 0.000 Rs 0.000 40.00
Wio 0.000 Rs 0.000| 40.00
= 0.000 Ry 0.000 40.00 f,_max (Psi) 706
g t, 0.000 Rg 0.000| 40.00 f, v (PSI) 1648
S| 0.000 R 0.000 40.00 fo_max (PSi) 10726
% ty 0.000 Rio 0.000| 40.00 fo_ i (PS) 17097
al t 0.000
P, 1.91494 2.39368 4.309 19.00 Location, ft 10.00 E (ksi) 29000
P, 0.000 Shear, k -0.16 b (in) 3.5
P3 0.000 Moment, k-ft M= 10.04 d (in) 12
| Pa 0.000 Deflection,in D= -0.76 I (in) 34
§ Pg 0.000 A/Span L/336 S (in) n3 w <
S| Ps 0.000 A (in?) 429 E 3
P, 0.000 | (Override) n B
Ps 0.000 S (Override)
Pgy 0.000 A (Override)
Pio 0.000
Eyt}e:sliBeam Section |5'|:SGX4X1/2 Beam Loading Diagram
Beam Weight (plf) 28.43
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
An| 429 in? V/Q, 772 k L’
S 13 in® bVa 16 k 2
z | 16 My/Q, 36.4 kft N "
| 34 in* dMy 54.8 keft r 3 g
V, (kips) Vg (kips) M(-) (k-ft) M(+) (k-f) Aq (in) @x= i @ &
Span1 2.16 -7.07 -16.1 101 -0.759 (¥) 10 L/335 || -0.353 (¥) 9.3 L/721
Span 2 3.03 -1.32 -16.1 3.74 0.09 (1) 244 | L/2496 || -0.15 () 326 L/1498
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Beam Analysis

Beam: Deck offset (b10) Load Factors

Support Locations and

Dead | Live | Roof Live | Seismic | Factored Location Reactions Dead 1.00

Wy 0.072 0.240 0.312 # of Supports Live 1.00

W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E W 0.000 R 2.572 0.00 Stresses @ Input
2| we 0.000 R, 7824| 2125 Location
g W 0.000 R3 2.083 40.00 f, (psi) -72

Wg 0.000 R4 0.000 40.00 f, (psi) 11096

Wo 0.000 Rs 0.000 40.00

Wio 0.000 Rs 0.000| 40.00
= 0.000 Ry 0.000 40.00 f,_max (Psi) 879
g t, 0.000 Rg 0.000| 40.00 f, v (PSI) 946
S| 0.000 R 0.000 40.00 fo_max (PSi) 1257
% ty 0.000 Rio 0.000| 40.00 fo_ i (PS) 16779
al t 0.000

P, 0.000 Location, ft 9.24 E (ksi) 29000

P, 0.000 Shear, k -0.31 b (in) 35

P3 0.000 Moment, k-ft M= 10.45 d (in) 12
| Pa 0.000 Deflection,in D= -0.69 I (in) 34
? Pg 0.000 A/Span L/371 S (in) n3 w <
S| Ps 0.000 A (in?) 429 E 3

P, 0.000 | (Override) n B

Ps 0.000 S (Override)

Pgy 0.000 A (Override)

P 0.000
Eyt}e:sliBeam Section |5'|:SGX4X1/2 Beam Loading Diagram
Beam Weight (plf) 28.43
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
An| 429 in? V/Q, 772 k L’
S 13 in® bVa 16 k 2
z | uein® M/, 36.4 k-ft "
| 34 in* dMy 54.8 keft r 3 g

V, (kips) Vg (kips) M(-) (k-ft) M(+) (k-f) Aq (in) @x= i @ &
Span1 2.57 -4.06 -15.8 10.6 -0.688 (¥) 9.3 L/370 || -0.529 (¥) 9.3 L/481
Span 2 3.77 -2.08 -15.8 6.95 -0.293 (+)| 326 L/767 |[-0.226 (+)| 32.6 L/994
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Beam Analysis

Beam: Floor offset (b11) Load Factors

Support Locations and

Dead | Live | Roof Live | Seismic | Factored Location Reactions Dead 1.00
wy 0.072 0.160 0.232 # of Supports Live 1.00
W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E W 0.000 R 1.913 0.00 Stresses @ Input
é We 0.000 R, 5.818 21.25 Location
g wy 0.000 R3 1.549 40.00| f, (psi) -77
Wg 0.000 R, 0.000 40.00 fy (psi) 1274
Wo 0.000 Rs 0.000 40.00|
Wio 0.000 Rs 0.000| 40.00
= 0.000 R, 0.000 40.00| f,_max (PSi) 936
g ty 0.000 Rg 0.000( 40.00 £, win (PSI) -1010
S| & 0.000 Ry 0.000 40.00| fo_max (PSi) 11434
% ty 0.000 Rio 0.000( 40.00 fo v (PST) 16977,
al t 0.000
P, 0.000 Location, ft 9.24 E (ksi) 29000
P, 0.000 Shear, k -0.23 b (in) 3.5
P3 0.000 Moment, k-ft M= 7.77 d (in) 12
| P 0.000 Deflection,in D= -0.70 I (in 24.8
§ Pg 0.000 A/Span L/363 S (in) 8.27 w <
S| Ps 0.000 A (in?) 2.99 E 3
P, 0.000 | (Override) n B
Ps 0.000 S (Override)
Pg 0.000 A (Override)
Pio 0.000
Steel Beam Section |HSS6x4x5/16 . . :
Fo ol ) Beam Loading Diagram
Beam Weight (plf) 19.08
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
Anl 299 in? V/Q, 53.7 k L’
s | 827 dWVn 80.6 k
z | 103i® M/, 25.7 k-t "
| 24.8 in* M 38.6 k-ft x 2
V, (kips) Vg (kips) M() (k-ft) M(+) (k-ft) Ay (in) @x= @ &
Span1 1.91 -3.02 -1n.7 7.88 -0.702 (%) 9.3 L/362 || -0.484 (+) 9.3 L/526
Span 2 2.8 -1.55 1.7 5.17 -0.299 (4)| 326 L/751 || -0.206 (3)| 32.6 L/1090
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Beam Analysis

Beam: Offset Celing (b12) Load Factors

Support Locations and

Dead | Live | Roof Live | Seismic | Factored Location Reactions Dead 1.00
wy 0.072 0.100 0.172 # of Supports Live 1.00
W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E Ws 0.000 R 1.418 0.00 Stresses @ Input
é We 0.000 R, 4313 21.25 Location
g wy 0.000 R3 1148 40.00| f, (psi) -66
Wg 0.000 R, 0.000 40.00 fy (psi) 8358
Wo 0.000 Rs 0.000 40.00|
Wio 0.000 Rs 0.000| 40.00
= 0.000 R, 0.000 40.00| f,_max (PSi) 800
g ty 0.000 Rg 0.000( 40.00 £, win (PSI) -862
S| & 0.000 Ry 0.000 40.00| fo_max (PSi) 8489
% ty 0.000 Rio 0.000( 40.00 fo v (PST) 12624
al t 0.000
P, 0.000 Location, ft 9.24 E (ksi) 29000
P, 0.000 Shear, k -0.17, b (in) 3.5
P3 0.000 Moment, k-ft M= 5.76 d (in) 12
| P 0.000 Deflection,in D= -0.39 I (in 33.1
§ Ps 0.000 A/Span L/654 S (in) 8.27 w <
S| Ps 0.000 A (in?) 26 E 3
P, 0.000 | (Override) B
Ps 0.000 S (Override)
Pg 0.000 A (Override)
Pio 0.000
Steel Beam Section |HSS8x4x3/16 . . :
Fo ol ) Beam Loading Diagram
Beam Weight (plf) 14.53
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
Al 26 in? V/Q, 26.9 k L’
s | 827 dWVn 703 k
z | 102 M/, 25.4 kft "
I 331 in* M 38.3 k-ft x 2
Vi (kips) Vg (kips) M()(kft) M() (kft) Ar (in) @x= &
Span1 142 -2.24 -8.7 5.85 -0.39 (%) 9.3 L/652 ] (0] L/oo
Span 2 2.08 115 -8.7 3.83 -0.166 (¥) | 326 L1353 0 21.3 L/
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Beam Analysis

Beam: floor w/ seismic overturning Support Locations and Load Factors
Dead Live Roof Live | Seismic | Factored Location Reactions Dead 1.00
wy 0.072 0.160 0.232 # of Supports Live 1.00
W, 0.000 Total Beam Length Roof Live 1.00
| ws 0.000 Left End Condition Seismic 1.00
§ Wy 0.000 Right End Condition
E W 0.000 R 1.739 0.00 Stresses @ Input
é We 0.000 R, 7.557| 20.00| Location
g wy 0.000 R3 0.456 30.00 f, (psi) 1034
Wg 0.000 R, -0.472 40.00 fy (psi) -17433
Wo 0.000 Rs 0.000 40.00
Wio 0.000 Rs 0.000| 40.00
= 0.000 R, 0.000 40.00| f,_max (PSi) 2440
g t, 0.000 Rg 0.000| 40.00 f, v (PSI) 1518
S| & 0.000 Ry 0.000 40.00| fo_max (PSi) 19143
% ty 0.000 Rio 0.000| 40.00 fo_ i (PST) -25495
al t 0.000
P, -4.6665 -4.667 33.50 Location, ft 33.52 E (ksi) 29000
P, 4.6665 4.667 25.00 Shear, k 1.98 b (in) 3.5
P3 0.000 Moment, k-ft M= -7.93 d (in) 12
| Pa 0.000 Deflection, in D= 0.19 I (in 16.4
? Ps 0.000 A/Span L/616 S (in) 5.46 w <
S| Ps 0.000 A (in?) 1.91 E 3
P, 0.000 | (Override) n B
Ps 0.000 S (Override)
Pg 0.000 A (Override)
Pio 0.000
SteellBeam Section |HSS6x4x3/16 Beam Loading Diagram
Fy., ksi 50
Beam Weight (plf) 1.97
Axis of Bending Strong
Unbr. Length (L), ft 0
C, 1 (]
Al 191 in? V/Q, 343 k L’
s | 546 dWVn 515 k
z| e6in® M/, 165 k-ft "
| 16.4 in* M 24.8 k-t 2
Vi (kips) Vg (kips) M()(kft) M) (kft) A (in) @x= &
Span1 174 -2.9 -11.6 6.52 -0.729 (¥) 8.4 L/329 || -0.683 (¥) 9 L/351
Span 2 4.66 -2.33 1.6 8.71 -0.204 (¥)| 25.6 L/584 || 0.077 (1) 23.6 L/1546
PROJECT Project DATE 5/16/2023
PROJ. #
ENGINEERING DESIGN ENG

SHEET 1




Beam Analysis

Shear

06 443 6212
53.284.9470
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Shear (kips)
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o
1 2 4. 6 36. 38. 40. f:’
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Moment 52
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o
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Tube Connection (side bearing) calcs per AISC 360-10 Table K2.2

Main Member Side Member (I, = Hy/sinB)
H (in) B (in) t (in) Hy, (in) By, (in) t, (in) A, (in2)  Pallow (kip) (siden I, (in) by (in)
8 4 0.25 3 4 01875 2 30 3 3.333
Fy (ksi) Fyb (ksi)
50 50

Unitless ratios of things

B (in/in) B eop B eff Qf U n \4 e (deE)
1.000 0.625 0.438 0.900 1.000 0.750 8.000 90
(B =By/B) (n=1,/B) (y=8/2t)

Limit state: chord wall plastification, when 8 < 0.85
Pn*sin(8) ( pn (kip) Q Pilow (B=1) Not Applied
#DIV/0! #DIV/0! 1.5 #DIV/0!

Limit state: shear yielding (punching), when 0.85< B <1-1/y or B/t <10

Pn*sin(8) ( pn(kip) Q Pitow (B=1) Not Applied
82.5 82.5 1.58 52.2 1-1fy = 0.88
B/t= 16
Limit state: Local yielding of chord sidewalls, when 8 = 1.0
Pn*sin(8) ( pn(kip) Q Pitow (B=1) This limit state applies
106.3 106.3 1.5 70.8

Limit state: Local crippling of chord sidewalls, when B = 1.0 and branches are in compression for cross connections
Pn*sin(8) ( Pn(kip) Q Paiiow (B=1) This limit state applies
112.1 112.1 1.67 67.1

Limit state: Local yielding of branch/branches due to uneven load distribution, when g > 0.85
Pn*sin(8) ( pn(kip) Q Pilow (B=1) This limit state applies
111.7 111.7 1.58 70.7

Limit State: Chord Wall Plastification, when § = 0.85

Jo

i =1.00 {LRFD) =150 (ASD)

2n 4

P.sing = F.1* -t ——
(1-B) Ji-p

Lirnit State: Shear Yielding (Punching). when

0Bs<fs1-1yor Bt<10
F.sint = 0.6F, B[ 2n+ Eﬁﬁwjj

& =0.95 (LRFD) £ = 1.58 (ASD)

{K2-13)

(K2-14)

Limit State: Local Yielding of Chord Sidewalls, when i = 1.0

P.siné = 2F, 1[5k + N)

¢ =1.00 (LRFD} =1.50 (ASD)

(®2-15)

Limit State: Local Crippling of Chord Sidewalls, when 3 = 1.0 and
Branches are in Compression, for Cross-Connections

48t° | =
F.sinB = H—]\,'EF,.Q-

-3t

& =0.90 (LRFD) =167 (ASD)

K2-17)

Limit State: Local Yielding of Branch/Branches Due to

Uneven Load Distribution, when [ = 0.85
P, =Fuly (2H, + 2b,; —41;,)
©Q =1.58 (ASD)

#=0.95 (LAFD)
10 Rt

]

" T Bt| Futy

o

B, =8,

(K2-18)

{K2-19)



| @ 253.284.9470

934 Broadway, Suite 100, Tacoma, WA 984032

TACOMA

Steel \ \ \
Handrail Demands
b + P | w \
w=| 50 pf | -or- P=/ 200 Ibs ‘ 1 — 4
R1 L1 - L2 2 R2
L handrail = 1.0
btwn posts 4 ft Q= 1.67
Distributed load Point Load &
R=| 100|lbs R=|  100]lbs .
M= 100 ftlbs M= 200 ftlbs e
o
Minimum Acceptable Handrails ?
Solid Bar X-X
Fy (ksi) t" w" I (in4) S(in3) | Z(in3) Mn/Q (ft#) %
38 3/4] x 1 0.063 0.125/ 0.188| 356 |OK o
38 2] x 2 0.333| 0.33333 0.5 948 OK =
38 5/8/ x 1. 0.176| 0.23438| 0.352| 667 |OK i‘_’
&
HSS Rect/Square X-X g
Fy (ksi) I (in4) S(in3) | Z(in3) Mn/Q (ft#) 2
42 HSS4X4X1/4 7.8 3.900 | 4.690 | 9829.3 OK o
Pipe/Round HSS X-X =
Fy (ksi) I (in4) S(in3) | Z(in3) Mn/Q (ft#) '::
42 HSS1.660X0.140 0.184 0.222 | 0.305 | 639.22 |OK o
. [ | .
Stanchion Demands E
[ 1
Spacing 4 It See above
Height . 35 P [ X
above base 42 In ft "
P= 200 Ibs g
M=| 8400 |inlbs h
700 ftlbs 2
Minimum Acceptable Stanchions
Solid Bar X-X ]
Fy (ksi) t" w" I (in4) S(in3) | Z(in3) Mn/Q (ft#) %
38 3/4] x 1.5 0.211] 0.28125| 0.422| 800 |OK =
38 172) x 2 0.333) 0.33333 0.5 948 OK W
38 114 x 1.25 0.203| 0.32552| 0.488| 926 |OK %
2
HSS Rect/Square X-X RN E
Fy (ksi) I (in4) S(in3) | Z(in3) Mn/Q (ft#) ‘ [ . “
42 HSS2X2X1/4 07 0.747 | 0.964 2020.4 OK L R
Pipe/Round HSS X-X
Fy (ksi) I (in4) S(in3) | Z(in3) Mn/Q (ft#)
42 HSS1.900X0.120 0.251 0.264 | 0.356 746.11 OK
| |
Typical Guardrail Design 4/25/2023
DATE
STRUCTURAL Typical Guardrail Demands
ENGINEERING PROJ. #
4ft0in Spacing AGL
DESIGN

SHEET



TENSION ANCHOR REINFORCEMENT

Per Building Code Requirements for Structural Concrete
Design of Anchor Reinforcement in place of Concrete Breakout Strength

Job Name: Subject: Date: 5/16/2023 15:06
Job Number: Originator: Checker:
A=
Input Data: o 1SR TN ‘
Req'd Anchor Reinf. Strength, N = 36.5 [kips
Number of Vert. Reinf., Nr = 4
Estimated Embedment, hef = 72 in.
Anchor Reinforcement Size = 5 (dia. = 0.625")

Reinforcing Yield Strength, fy = 60 ksi
Concrete Comp. Strength, f'c = 2.5 ksi

Lightweight Concrete? No

Anchor 4 2!’«:
- Epoxy Coateq Bars? No reinforcement — |,__bs
Ratio: As(required)/As(provided) = 1.00 L !
Seismic Design per Chapter 217? Yes d <0.5h \
Center-to-Center Bar Spacing, bs = 6.00 [in. - i
Clear Cover to Face of Bar, bc = 2.00 [in. A=
Bolt-Reinf. Distance, d = 0.00 in. Elevation
DESIGN SATISFACTORY . 1SRt T"
Results: T e p——— >
—_— l L > [3)
Brl..“ it gl
Development Length (Section 12.2 or 21.7.5): het %
Ld=[ 37.50 |in. ! N
Required Anchor Embedment:
hef,in =] 39.50 [in. hef, i, = Ld+bc+0.7*d ‘ y
hef oy =|  72.0  [in. N/
N’ Anchor reinforcement

Anchor Reinforcement Strength(Section D.5.2.9): ds05hy | | placed symmetrically

AS,min=| 0.81 [in AS,min = N/(0.75*fy)
AS,pov =| 123 [in

Section A-A

Fig. RD.5.2.9—Anchor reinforcement for tension.

Note: In situations where the edge distance, from centerline of bolts to edge of concrete, is less than 1.5 times
the embedment depth, it is recommended that containment steel, such as stirrups, be used.

Comments:

https://ssfengineers-my.sharepoint.com/personal/twitthuhn_ssfengineers_com/Documents/_Projects/Adams
Cargo/CALCS/ANCHORBOLT lofl



Spread Footing Soil Bearing Design

Service Loads Loading Service Load Factors

Dead Load = 15.2 kips DL 1

Live Load = 17.6 kips LL

Wind/EQ Load = 0.0 kips EQ/Wind

Wind/EQ Moment (My) = 0 ft-kips

Gravity Load Eccentricity (+X)= 0.00 ft. Soil Properties 8E
Footing Weight = ‘ 3.1 kips Allowable Soil Brg. (Qa) = 1.50 ksf E:: ;
Total Load = 35.9 kips Overburdan Density (ys) = 120 psf ;f 3
Total Moment = 0 ft-kips Net Ftg Wt?  (yev.) No efin
Column Dimensions and Location Soil Bearing Check (Allowable)

Column Xc Dimension (Dx) = 6.00 in. Eccentricity = 0.00 ft.

Column Yc Dimension (Dy) = 6.00 in. Leng. Soil Brg. Under Ftg.= 5.00 ft.

Column Face from right (Cr) = 2.25 ft. gmax = 1.44 ksf OK
Column Face from left (Cl) = 2.25 ft. gmin = 1.44 ksf

Footing Dimensions

L Dimension (X) = 5.00 ft.

B Dimension (Y) = 5.00 ft.

Footing Thickness (t) = 10.00 in.

Ftg Overburden (Ot) = 0.00 ft.

F:
0
.
Wi -

Soil Pressure Equations: =

e<L/6 e>1L/6
-9 e — 0
qmax =g (1+ L) qmax_3L(L—2e) =
. Q (. 6e L c
qmin = (1 L) qgmin =20
6
A 5 E............!..l.................E %
! | : : -
44 i 3 %
t e t @
B SO SR Uy U S SR 5
. —l.—.. — ... 1. —3 ¥
: T =
24 i t @
! : !
. | :
\ 4 0 E............i..i.................E
Yo -1 0 1 2 3 4 5 6
-1
) B L i
X
5/5/2023
PROJECT DATE

%/ PROJ. #
STRUCTURAL

ENGINEERING
DESIGN

SHEET



Spread Footing Concrete Design - ACI 318-14

Strength Load Factors

Footing Properties

Concrete Strength (f'c) = 3000 psi
Rebar Yield Strength (f,) = 60000 psi
Reinforcing Clear Cover (cvr) = 3.00 in.
Reinforcing Depth (d) = 6.75 in.
Factored Loads

Factored Total Load = 46.5 kips
Factored Total moment = 0 ft-kips
Factored Bearing

Eccentricity = 0.00 ft.
Length of Soil Brg. Under Ftg. = 5.00 ft.
gmax = 1.86 ksf
gcolr = 1.86 ksf
gcoll = 1.86 ksf
gmin = 1.86 ksf
Flexural Design - X Direction

(About Y-Axis)

Bar Size = #4

Bars = 5

Mu = 24 ft-kips

@Mn = 29 ft-kips OK

Prmin = 0.0018

Preq = 0.0020 Controls
A, Required = 0.79 sq. in.

A, Provided = 1.00sq.in. JOK

One-Way Shear Design - X Direction

DL 1
LL 1.6
EQ/Wind 1

Factored Moments and Shears

Mu Vu

k-ft kips
X Right Side 24 18
X Left Side 24 18
Y Both Sides 24 18

Flexural Design - Y Direction

(About X-Axis)

Bar Size = #4

Bars = 5

Mu = 24 ft-kips
@Mn = 29 ft-kips
Pmin = 0.0018
Preq = 0.0020

A, Required = 0.79 sq. in.
A, Provided = 1.00 sq. in.

One-Way Shear Design - Y Direction

OK

Controls

OK

uié‘
EO
= L
(TR
7]

T

Vu = 18 kips Vu = 18 kips
@Vn = 33 kips oK @Vn = 33 kips OK
B= 1.000 Two-Way (Punching) Shear Design =
vs=2/(B+1) = 1.00 by = 51in %
Provide A, eqVs = 0.79 sq. in. vu = 44 kips =
L
Provide evenly distributed bars in each direction. @vn = 54 kips OK g
LLI
':Ti
Concrete Capacity Equations:
4,/f'c
- SAL)] m=min| (24+5)VF
Mn=AF, [d > (0'85f,c > vn = min ; f b,d
agd 7
(2 + b, ) f'c
Vn=2y,/f'ch,d b, =2Dx+d)+2(Dy+4d)
B = max(Dx, Dy)/min(Dx, Dy)
5/5/2023
PROJECT DATE
PROJ. #
DESIGN

SHEET



Spread Footing Soil Bearing Design

Service Loads Loading

Service Load Factors

Dead Load = 3.0 kips DL 1
Live Load = 6.2 kips LL 1
Wind/EQ Load = 0.0 kips EQ/Wind
Wind/EQ Moment (My) = 0 ft-kips
Gravity Load Eccentricity (+X)= 0.00 ft. Soil Properties
Footing Weight = ‘ 1.1 kips Allowable Soil Brg. (Qa) = 1.50 ksf
Total Load = 10.4 kips Overburdan Density (ys) = 120 psf
Total Moment = 0 ft-kips Net Ftg Wt?  (yov.) No
Column Dimensions and Location Soil Bearing Check (Allowable)
Column Xc Dimension (Dx) = 6.00 in. Eccentricity = 0.00 ft.
Column Yc Dimension (Dy) = 6.00 in. Leng. Soil Brg. Under Ftg.= 3.00 ft.
Column Face from right (Cr) = 1.25 ft. gmax = 1.15 ksf OK
Column Face from left (Cl) = 1.25 ft. gmin = 1.15 ksf
Footing Dimensions
L Dimension (X) = 3.00 ft.
B Dimension (Y) = 3.00 ft.
Footing Thickness (t) = 10.00 in.
Ftg Overburden (Ot) = 0.00 ft.
Soil Pressure Equations:
e<L/6 e>1L/6
— g( E) %
qmax = - 1+ T gmax = 3L@-29)
in = 2( _ 6_9) S
qmin = 1 . qgmin =20
4
A 3 :........r.r..............:
! || !
2 e
: s e ~:
CoT ] :
14 |
{ | | {
\ 4 O teoeeeeedechereeeteeeeecest
-2 -1 0 1 2 3 4
Y
-1
L
-2
X
5/5/2023
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Spread Footing Concrete Design - ACI 318-14

Strength Load Factors

Footing Properties

Concrete Strength (f'c) = 3000 psi DL 1
Rebar Yield Strength (f,) = 60000 psi LL 1.6
Reinforcing Clear Cover (cvr) = 3.00 in. EQ/Wind 1
Reinforcing Depth (d) = 6.75 in.
Factored Loads Factored Moments and Shears
Factored Total Load = 14.1 kips Mu Vu
Factored Total moment = 0 ft-kips k-ft kips

X Right Side 4 5
Factored Bearing X Left Side 4 5
Eccentricity = 0.00 ft. Y Both Sides 4 5
Length of Soil Brg. Under Ftg. = 3.00 ft.
gmax = 1.57 ksf
gcolr = 1.57 ksf
qcoll = 1.57 ksf
gmin = 1.57 ksf
Flexural Design - X Direction Flexural Design - Y Direction
(About Y-Axis) (About X-Axis)
Bar Size = #4 Bar Size = #4
Bars = 5 Bars = 5
Mu = 4 ft-kips Mu = 4 ft-kips
@Mn = 29 ft-kips OK @Mn = 29 ft-kips
Prmin = 0.0018 Controls Prmin = 0.0018
Preq = 0.0005 Preq = 0.0005
A, Required = 0.44 sq. in. A, Required = 0.44 sq. in.
A, Provided = 1.00sq.in. JOK A, Provided = 1.00 sq. in.

One-Way Shear Design - X Direction

One-Way Shear Design - Y Direction

OK
Controls

OK

uié‘
EO
= L
(TR
7]

T

Vu = 5 kips Vu = 5 kips
@Vn = 20 kips oK @Vn = 20 kips OK
B= 1.000 Two-Way (Punching) Shear Design <
vs=2/(B+1) = 1.00 by = 51in %
Provide A, eqVs = 0.44 sq. in. vu = 12 kips =
L
Provide evenly distributed bars in each direction. @vn = 54 kips OK g
LLI
':Ti
Concrete Capacity Equations:
4,/f'c
- SAL)] m=min| (24+5)VF
Mn=AF, [d > (0'85f,c > vn = min ; f b,d
agd 7
(2 + b, ) f'c
Vn=2y,/f'ch,d b, =2Dx+d)+2(Dy+4d)
B = max(Dx, Dy)/min(Dx, Dy)
5/5/2023
PROJECT DATE
PROJ. #
DESIGN
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab

Code Reference:

(c) ENERCALC INC 1983-2022

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

Criteria Soil Data
Retained Height = 10.00 ft Allow Soil Bearing = 1,500.0 psf
. I Equivalent Fluid Pressure Method
wall helgh't above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00 in

Passive Pressure 350.0 psf/ft

Water height over heel = 0.0 ft ; .
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' 9 : 9 Load Type = Wind (W) Wall to Ftg CL Dist = 0.00ft
Axial Load Applied to Stem (Service Level) Footing Type , Spread Footing
] Base Above/Below Soil  _
Ax!al D_ead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab

(c) ENERCALC INC 1983-2022

Design Summary Stem Construction Bottom
] ] Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete
Overturning - 2.18 OK Design Method = SD
Slab Resists All Sliding ! Thickness = 10.00
Global Stability = 1.17 Rebar Size = # 7
Rebar Spacing = 12.00
Total Bearing Load = 4,071 Ibs Rebar Placed at = Edge
...resultant ecc. = 7.68in Design Data
Eccentricity within middle third fb/FB + fa/Fa = 0.504
Soil Pressure @ Toe = 1,113 psf OK Total Force @ Section
Soil Pressure @ Heel = 244 psf OK Service Level Ibs =
Allowable = 1,500 psf Strength Level lbs=  2,800.0
Soil Pressure Less Than Allowable Moment.... Actual
ACI Factored @ Toe = 1,558 psf Service Level ftt =
ACl Factored @ Heel - 342 psf Strength Level ft-#=  9,333.3
Foot!ng Shear @ Toe = 218 psi OK Moment.....Allowable = 18,507.2
Footing Shear @ Hee = 12.6 psi OK sh A |
Allowable = 75.0 psi ear...... ctua .
Service Level psi=
Sliding Calcs Strength Level psi= 30.9
Lateral Sliding Force 2,182.2 Ibs Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 125.0
Rebar Depth 'd' in= 7.56
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_ F_actors 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 1.000 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: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET
DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab

(c) ENERCALC INC 1983-202:

Concrete Stem Rebar Area Details

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

200bd/fy : 200(12)(7.5625)/60000 :

0.0012bh : 0.0012(12)(10) :

Vertical Reinforcing

0.2863 in2/ft
0.3818 in2/ft
0.3025 in2/ft
0.144 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 2.400 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
Horizontal Reinforcing Options :

======== One layer of : Two layers of :
Required Area : 0.3025 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.0245 in2/ft #6@ 22.00 in #6@ 44.00 in
Footing Data Footing Design Results
Toe Width = 3.75 ft Toe Heel
Heel Width = 2.25 Factored Pressure = 1,558 342 psf
Total Footing Width = 6.00 Mu' : Upward = 9,173 439 ft-#
Footing Thickness = 14.00 in Mu' : Downward = 2,004 1,716 ft-#
] ) Mu: Design = 7,169 OK 1,277 ft-#
Eg \[’J‘/é%ttn = 8-88 in phiMn = 26613 21,993 t-#
. B ' Actual 1-Way Shear = 21.83 12.57 psi
Key Distance from Toe = 0.00 ft Allow 1-Wanyhear = 7500 75.00 Bsi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #7@12.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = #6 @ 12.00 in
Min. As % = 0.0018 Key Reinforcing = None Spec'd
Cover @ Top 2.00 @ Btm.= 3.00 in Footing Torsion, Tu = 0.00 ft-Ibs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings

OK

Toe: #4@ 7.93in, #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: #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 1.81 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@ 7.94 in #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: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab

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) 2,182.2 3.72 8,122.5 Soil Over HL (ab. water tbl) 1,770.8 5.29 9,370.7
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 5.29 9,370.7
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 1.88

- Surcharge Over Toe =

Stem Weight(s) = 1,250.0 4.17 5,208.3
B — - Earth @ Stem Transitions =

Total = 2182 OTM. = 81225 Footing Weigh = 1,050.0 3.00 3,150.0
Key Weight =
Resisting/Overturning Ratio = 2.18 Vert. Component =

Vertical Loads used for Soil Pressure = 4,070.8 Ibs Total = 4,0708 lbs RM= 17,7290

* 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 sail
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.052 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:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab

Rebar Lap & Embedment Lengths Information

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

Lap Splice length for #7 bar specified in this stem design segment = 40.95in
Development length for #7 bar specified in this stem design segment = 31.50in
Hooked embedment length into footing for #7 bar specified in this stem design segment = 7.41in
As Provided = 0.6000 in2/ft

As Required = 0.3025 in2/ft
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Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET

(c) ENERCALC INC 1983-2022

DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab

Restraint]

244 14psf \

1112.80psf

2182#

I Lateral earth pressure due to the soil BELOW water table




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab, w/ Seismic

Code Reference:

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

Criteria Soil Data
Retained Height = 10.00 ft Allow Soil Bearing = 2,000.0 psf
. I Equivalent Fluid Pressure Method
wall helgh't above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00 in

Passive Pressure 350.0 psf/ft

Water height over heel = 0.0 ft ; .
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' ¢} : g Load Type = Wind (W) Wall'to Ftg CL Dist = 0.00 ft_
Axial Load Applied to Stem (Service Level) Footing Type , Spread Footing
] Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) i ' i =
Axial Load Eccentricity = 0.0in Poisson's Ratio - 0300
Earth Pressure Seismic Load
Method : Uniform Uniform Seismic Force =  89.333
Multiplier Used =  8.000 Total Seismic Force = 997.556

(Multiplier used on soil density)




Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

(c) ENERCALC INC 1983-2022

DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab, w/ Seismic

Desigh Summary

Wall Stability Ratios
Overturning

Slab Resists All Sliding !

Global Stability = 1.51
Total Bearing Load = 4,071 Ibs
...resultant ecc. = 19.17 in

Eccentricity outside middle third

Soil Pressure @ Toe = 1,936 psf OK

Soil Pressure @ Heel = 0 psf OK
Allowable = 2,000 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 2,710 psf

ACI Factored @ Heel = 0 psf

Footing Shear @ Toe = 33.6 psi OK

Footing Shear @ Hee = 17.6 psi OK
Allowable = 75.0 psi

Sliding Calcs
Lateral Sliding Force 2,880.4 Ibs

Vertical component of active lateral soil pressure IS

NOT considered in the calculation of soil bearing

= 1.47 Ratio < 1.5!

Load Factors

Building Code

Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000

Stem Construction Bottom
Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = SD
Thickness = 10.00
Rebar Size = # 7
Rebar Spacing = 12.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.745
Total Force @ Section
Service Level Ibs =
Strength Level Ibs=  3,693.3
Moment....Actual
Service Level ft-#=
Strength Level ft-#=13,800.0
Moment.....Allowable = 18,507.2
Shear.....Actual
Service Level psi=
Strength Level psi = 40.7
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 125.0
Rebar Depth 'd' in= 7.56
Masonry Data
fm pSI =
Fs pSI =
Solid Grouting =
Modular Ratio 'n' =
Equiv. Solid Thick. =
Masonry Block Type =
Masonry Design Method = ASD
Concrete Data
f'c psi=  2,500.0
Fy psi= 60,000.0



Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab, w/ Seismic

(c) ENERCALC INC 1983-202:

Concrete Stem Rebar Area Details

Bottom Stem

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

200bd/fy : 200(12)(7.5625)/60000 :
0.0012bh : 0.0012(12)(10) :

0.4234 in2/ft
0.5645 in2/ft
0.3025 in2/ft
0.144 in2/ft

Vertical Reinforcing

Horizontal Reinforcing

Min Stem T&S Reinf Area 2.400 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
Horizontal Reinforcing Options :

======== One layer of : Two layers of :
Required Area : 0.4234 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.0245 in2/ft #6@ 22.00 in #6@ 44.00 in
Footing Data Footing Design Results
Toe Width = 3.75 ft Toe Heel
Heel Width = 2.25 Factored Pressure = 2,710 0 psf
Total Footing Width = 6.00 Mu' : Upward = 13,391 0 ft-#
Footing Thickness = 14.00 in Mu' : Downward = 2,004 1,716 ft-#
] ) Mu: Design = 11,387 OK 1,716 ft-#
Eg \[’J‘/é%ttn = 8-88 in phiMn = 26613 21,993 t-#
) B : Actual 1-Way Shear = 33.63 17.55 psi
Key Distance from Toe = 0.00 ft Allow 1-Wanyhear = 7500 75.00 Bsi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #7@12.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = #6 @ 12.00 in
Min. As % = 0.0018 Key Reinforcing = None Spec'd
Cover @ Top 2.00 @ Btm.= 3.00 in Footing Torsion, Tu = 0.00 ft-Ibs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings

OK

Toe: #4@ 7.24in, #5@ 11.22 in, #6@ 15.93 in, #7@ 21.72 in, #8@ 28.60 in, #9@

36.21in, #10@

45.98 in

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

39.68in, #10@
Key: No key defined

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

50.39in

181 in2
0.30 in2 ft

If two layers of horizontal bars:

#4@ 7.94 in #4@ 15.87 in
#5@ 12.30in #5@ 24.60 in
#6@ 17.46 in #6@ 34.92 in




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON

SAY FAGET (c) ENERCALC INC 1983-202:

DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab, w/ Seismic

Summary of Overturning & Resisting Forces & Moments

OVERTURNING

Force Distance Moment
Item Ibs ft ft-#
HL Act Pres (ab water tbl) 2,182.2 3.72 8,122.5
HL Act Pres (be water tbl)
Hydrostatic Force
Buoyant Force =
Surcharge over Heel =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil =
Seismic Earth Load = 698.3 5.58 3,898.8
Total = 2,8804 O.TM. = 12,021.2
Resisting/Overturning Ratio = 1.47
Vertical Loads used for Soil Pressure = 4,070.8 Ibs

If seismic is included, the OTM and sliding ratios
may be 1.1 per section 1807.2.3 of IBC.

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

..... RESISTING.....
Force Distance Moment
Ibs ft ft-#
Soil Over HL (ab. water tbl) 1,770.8 5.29 9,370.7
Soil Over HL (bel. water tbl) 5.29 9,370.7
Watre Table
Sloped Soil Over Hee =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =
Soil Over Toe = 1.88
Surcharge Over Toe =
Stem Weight(s) = 1,250.0 4.17 5,208.3
Earth @ Stem Transitions =
Footing Weigh' = 1,050.0 3.00 3,150.0
Key Weight =
Vert. Component =
Total = 4,070.8 Ibs R.M.= 17,729.0

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

Horizontal Deflection at Top of Wall due to settlement of sail

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

Horizontal Defl @ Top of Wall (approximate only) 0.090 in

250.0 pci

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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Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab, w/ Seismic

Rebar Lap & Embedment Lengths Information

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

Lap Splice length for #7 bar specified in this stem design segment = 40.95in
Development length for #7 bar specified in this stem design segment = 31.50in
Hooked embedment length into footing for #7 bar specified in this stem design segment = 10.37 in
As Provided = 0.6000 in2/ft

As Required = 0.4234 in2/ft
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Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab, w/ Seismic
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Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 10'-0" Retaining Wall w/ Slab, w/ Seismic

Restraint

2182# GO8#

1935.57psf

B Lateral earth pressure due to the soil BELOW water table

Il Seismic lateral earth pressure
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Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab

Code Reference:

(c) ENERCALC INC 1983-2022

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

Criteria Soil Data
Retained Height = 8.00 ft Allow Soil Bearing = 1,500.0 psf
. L Equivalent Fluid Pressure Method
wall he'gh_t above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) =
Water height over heel = 0.0 ft Pa;swe P.ressure = 350.0 psf/ft
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450
Soil height to ignore - —
for passive pressure = 12.00 in I ...
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' ¢} : g Load Type = Wind (W) Wall'to Ftg CL Dist = 0.00 ft_
Axial Load Applied to Stem (Service Level) Footing Type , Spread Footing
] Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) i ' i =
Axial Load Eccentricity = 0.0in Poisson's Ratio - 0300




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab

(c) ENERCALC INC 1983-2022

Design Summary Stem Construction Bottom
] ] Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht* = Concrete
Overturning = 2.07 OK Design Method = SD
Slab Resists All Sliding ! Thickness = 10.00
Global Stability = 1.18 Rebar Size = # 6
Rebar Spacing = 12.00
Total Bearing Load = 2,684 Ibs Rebar Placed at = Edge
...resultant ecc. = 7.111in Design Data
Eccentricity within middle third fb/FB + fa/Fa = 0.339
Soil Pressure @ Toe = 1,041 psf OK Total Force @ Section
Soil Pressure @ Heel = 131 psf OK Service Level Ibs =
Allowable = 1,500 psf Strength Level lbs=  1,792.0
Soil Pressure Less Than Allowable Moment.... Actual
ACI Factored @ Toe = 1,457 psf Service Level ftt =
ACl Factored @ Heel - 184 psf Strength Level ft-#= 47787
Foot!ng Shear @ Toe = 17.9 psi OK Moment.....Allowable = 14,069.5
Footing Shear @ Hee = 9.2 psi OK sh A |
Allowable = 75.0 psi ear...... ctua .
Service Level psi=
Sliding Calcs Strength Level psi = 19.6
Lateral Sliding Force = 1,417.5 |bs Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 125.0
Rebar Depth 'd' in= 7.63
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 1.000 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: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab

Concrete Stem Rebar Area Details

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.1453 in2/ft
(4/3) * As : 0.1938 in2/ft Min Stem T&S Reinf Area 1.920 in2
200bd/fy : 200(12)(7.625)/60000 : 0.305 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0012bh : 0.0012(12)(10) : 0.144 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1938 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.44 in2/ft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.0329 in2/ft #6@ 22.00 in #6@ 44.00 in
Footing Data Footing Design Results
Toe Width = 2.75 ft Toe Heel
Heel Width = _ 183 Factored Pressure = 1,457 184 psf
Total Footing Width = 4.58 Mu' : Upward = 4,546 137 ft-#
Footing Thickness = 12.00in Mu' : Downward = 964 685 ft-#
] ) Mu: Design = 3,582 OK 548 ft-# OK
Eg \[’J‘/é%ttn - 8-88 in phiMn = 11,610 13,005 ft-#
oy DramcetomToe = Qoo fualiMarsher = s sz
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #5@ 12.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = #5@ 12.00 in
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@ 9.25in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@
46.29in, #10@ 58.79 in

Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@
46.29 in, #10@ 58.79 in

Key: No key defined

Min footing T&S reinf Area 1.19 in2

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

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

#6@ 20.37 in #6@ 40.74 in




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab

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) 14175 3.00 42525 Soil Over HL (ab. water tbl) 996.7 4.08 4,068.1
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.08 4,068.1
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 1.38

- Surcharge Over Toe =

Stem Weight(s) = 1,000.0 3.17 3,166.7
- - Earth @ Stem Transitions =

Total = 14175 OTM. = 4,252.5 Footing Weigh = 687.0 2.29 1,573.2
Key Weight =
Resisting/Overturning Ratio = 2.07 Vert. Component =

Vertical Loads used for Soil Pressure = 2,683.7 lbs Total = 26837 Ibs RM.= 88080

* 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 sail
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.050 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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Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab

Rebar Lap & Embedment Lengths Information

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

Lap Splice length for #6 bar specified in this stem design segment = 28.08 in
Development length for #6 bar specified in this stem design segment = 21.60in
Hooked embedment length into footing for #6 bar specified in this stem design segment = 6.00 in
As Provided = 0.4400 in2/ft

As Required = 0.1938 in2/ft
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CEIIEEEE REtaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab
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Engineer:
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Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab

Restraint

1418#

131.12psf

. Lateral earth pressure due to the soil BELOW water table

1040.79psf
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Cantilevered Retaining Wall

Project File:

Typical Detail Co-04-07a_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab, w/ Seismic

Code Reference:

(c) ENERCALC INC 1983-2022

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

Criteria Soil Data
Retained Height = 8.00 ft Allow Soil Bearing = 2,000.0 psf
. I Equivalent Fluid Pressure Method
wall he'gh_t above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) =
Water height over heel = 0.0 ft Pa;swe P.ressure = 350.0 psf/ft
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450
Soil height to ignore - - D
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' ¢} : g Load Type = Wind (W) Wall'to Ftg CL Dist = 0.00 ft_
AX'aI Load App“ed to Stem (Service Leve|) Footlng Type i Spread Footlng
] Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) i ' i =
Axial Load Eccentricity = 0.0in Poisson’s Ratio - 0.300
Earth Pressure Seismic Load
Method : Uniform Uniform Seismic Force =  72.000
Multiplier Used =  8.000 Total Seismic Force = 648.000

(Multiplier used on soil density)




Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

(c) ENERCALC INC 1983-2022

DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab, w/ Seismic

Desigh Summary

Wall Stability Ratios
Overturning

Slab Resists All Sliding !

Global Stability = 1.59
Total Bearing Load = 2,684 Ibs
...resultant ecc. = 16.24 in

Eccentricity outside middle third

Soil Pressure @ Toe = 1,910 psf OK

Soil Pressure @ Heel = 0 psf OK
Allowable = 2,000 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 2,674 psf

ACI Factored @ Heel = 0 psf

Footing Shear @ Toe = 28.5 psi OK

Footing Shear @ Hee = 12.1 psi OK
Allowable = 75.0 psi

Sliding Calcs
Lateral Sliding Force 1,871.1 Ibs

Vertical component of active lateral soil pressure IS

NOT considered in the calculation of soil bearing

= 1.40 Ratio < 1.5!

Load Factors

Building Code

Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

Stem Construction Bottom
Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = SD
Thickness = 10.00
Rebar Size = # 6
Rebar Spacing = 12.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.503
Total Force @ Section
Service Level Ibs =
Strength Level Ibs=  2,368.0
Moment....Actual
Service Level ft-#=
Strength Level ft-#=  7,082.7
Moment.....Allowable = 14,069.5
Shear.....Actual
Service Level psi=
Strength Level psi = 259
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 125.0
Rebar Depth 'd' in= 7.63
Masonry Data
fm pSI =
Fs pSI =
Solid Grouting =
Modular Ratio 'n' =
Equiv. Solid Thick. =
Masonry Block Type =
Masonry Design Method = ASD
Concrete Data
f'c psi=  2,500.0
Fy psi= 60,000.0



Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab, w/ Seismic

SWENSON SAY FAGET

(c) ENERCALC INC 1983-202:

Concrete Stem Rebar Area Details

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

200bd/fy : 200(12)(7.625)/60000 :

0.0012bh : 0.0012(12)(10) :

Vertical Reinforcing

0.2154 in2/ft
0.2872 in2/ft
0.305 in2/ft
0.144 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.920 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
Horizontal Reinforcing Options :

======== One layer of : Two layers of :
Required Area : 0.2872 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.0329 in2/ft #6@ 22.00 in #6@ 44.00 in
Footing Data Footing Design Results
Toe Width = 2.75 ft Toe Heel
Heel Width = 1.83 Factored Pressure = 2,674 0 psf
Total Footing Width = 4.58 Mu' : Upward = 6,812 0 ft-#
Footing Thickness = 12.00in Mu' : Downward = 964 685 ft-#
] ) Mu: Design = 5,848 OK 685 ft-#
Eg \[’J‘/é%ttn = 8-88 in phiMn = 16,053 13,005 ft-#
) B : Actual 1-Way Shear = 28.47 12.06 psi
Key Distance from Toe = 0.00 ft Allow 1-Wanyhear = 7500 75.00 Bsi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #6 @ 12.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = #5@ 12.00 in
Min. As % = 0.0018 Key Reinforcing = None Spec'd
Cover @ Top 2.00 @ Btm.= 3.00 in Footing Torsion, Tu = 0.00 ft-Ibs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings

OK

Toe: #4@ 9.25in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@

46.29 in, #10@ 58.79 in

Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@

46.29 in, #10@ 58.79 in

Key: No key defined

Min footing T&S reinf Area 1.19 in2

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

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



Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab, w/ Seismic

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) 14175 3.00 42525 Soil Over HL (ab. water tbl) 996.7 4.08 4,068.1
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.08 4,068.1
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 1.38
Seismic Earth Load = 453.6 4.50 2,041.2 Surcharge Over Toe =
- Stem Weight(s) = 1,000.0 3.17 3,166.7
- - Earth @ Stem Transitions =
Total = 18711 OTM. = 6,293.7 Footing Weigh = 687.0 2.29 1,573.2
Key Weight =
Resisting/Overturning Ratio = 1.40 Vert. Component =
Vertical Loads used for Soil Pressure = 2,683.7 lbs Total = 2,683.7 Ibs RM.= 8,808.0
* Axial live load NOT included in total displayed, or used for overturning
If seismic is included, the OTM and sliding ratios resistance, but is included for soil pressure calculation.

may be 1.1 per section 1807.2.3 of IBC.

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 sail
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.093 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:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab, w/ Seismic

Rebar Lap & Embedment Lengths Information

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

Lap Splice length for #6 bar specified in this stem design segment = 28.08 in
Development length for #6 bar specified in this stem design segment = 21.60in
Hooked embedment length into footing for #6 bar specified in this stem design segment = 8.23in
As Provided = 0.4400 in2/ft

As Required = 0.2872 in2/ft
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CEIIEEEE REtaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab, w/ Seismic

10" w/ #6 @ 12"
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e e
o @ Clear Cover : 2" g qgv
e e
o e
6" | '
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Engineer:
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Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 8'-0" Retaining Wall w/ Slab, w/ Seismic

Restrainf]

1418# 454#

2'-10"

1909.66psf

. Lateral earth pressure due to the soil BELOWV water table

. Seismic lateral earth pressure
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Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 6'-0" Retaining Wall w/ Slab

Code Reference:

(c) ENERCALC INC 1983-2022

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

Criteria Soil Data
Retained Height = 6.00 ft Allow Soil Bearing = 1,500.0 psf
. — Equivalent Fluid Pressure Method
wall helgh't above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00 in

Passive Pressure 350.0 psf/ft

Water height over heel = 0.0 ft ; .
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' ¢} : g Load Type = Wind (W) Wall'to Ftg CL Dist = 0.00 ft_
Axial Load Applied to Stem (Service Level) Footing Type , Spread Footing
] Base Above/Below Soil  _
Ax!al D_ead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in




Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 6'-0" Retaining Wall w/ Slab

Desigh Summary

(c) ENERCALC INC 1983-2022

Wall Stability Ratios

Overturning = 1.55 OK
Slab Resists All Sliding !
Global Stability = 1.07
Total Bearing Load = 1,403 Ibs
...resultant ecc. = 8.76 in

Eccentricity outside middle third

Soil Pressure @ Toe = 1,281 psf OK

Soil Pressure @ Heel = 0 psf OK
Allowable = 1,500 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,794 psf

ACI Factored @ Heel = 0 psf

Footing Shear @ Toe = 12.7 psi OK

Footing Shear @ Hee = 6.4 psi OK
Allowable = 75.0 psi

Sliding Calcs
Lateral Sliding Force = 817.2 Ibs

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

Load Factors

Building Code

Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

Stem Construction Bottom
Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = SD
Thickness = 8.00
Rebar Size = # 5
Rebar Spacing = 12.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.248
Total Force @ Section
Service Level Ibs =
Strength Level Ibs=  1,008.0
Moment....Actual
Service Level ft-#=
Strength Level ft-#=  2,016.0
Moment.....Allowable = 8,213
Shear.....Actual
Service Level psi=
Strength Level psi = 13.6
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 100.0
Rebar Depth 'd' in= 6.19
Masonry Data
fm pSI =
Fs pSI =
Solid Grouting =
Modular Ratio 'n' =
Equiv. Solid Thick. =
Masonry Block Type =
Masonry Design Method = ASD
Concrete Data
f'c psi=  2,500.0
Fy psi= 60,000.0




Project Title:
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Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET (c) ENERCALC INC 1983-202:

DESCRIPTION: Retaining Wall Schedule 6'-0" Retaining Wall w/ Slab

Concrete Stem Rebar Area Details

Bottom Stem

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

200bd/fy : 200(12)(6.1875)/60000 :
0.0012bh : 0.0012(12)(8) :

0.0763 in2/ft
0.1018 in2/ft
0.2475 in2/ft
0.1152 in2/ft

Vertical Reinforcing

Horizontal Reinforcing

Min Stem T&S Reinf Area 1.152 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 : 0.1152 in2/ft #4@ 12.50in #4@ 25.00 in
Provided Area : 0.31 in2/ft #5@ 19.38in #5@ 38.75 in
Maximum Area : 0.8382 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results
Toe Width = 1.67 ft Toe Heel
Heel Width = 1.25 Factored Pressure = 1,794 0 psf
Total Footing Width = 2.92 Mu' : Upward = 1,865 0 ft-#
Footing Thickness = 10.00 in Mu' : Dov_vnward = 314 179 ft-#
] _ ) Mu: Design = 1,552 OK 179 ft-# OK
Eg \[’J‘/é%ttn = o0 phiMn = 1,600 1,600 ft-#
) B : Actual 1-Way Shear = 12.71 6.38 psi
Key Distance from Toe = 0.001t Allow 1-Way Shear =  40.00 40.00 psi
fic = 2,500 psi Fy = 60,000 psi Toe Reinforcing = None Spec'd
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: phiMn = phi'5'lambda’sqrt(fc)’'Sm
Heel: phiMn = phi'5'lambda’sgrt(fc)'Sm
Key: No key defined
Min footing T&S reinf Area 0.63 in2
Min footing T&S reinf Area per foot 0.22 in2 At
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 11.11in #4@ 22.22 in
#5@ 17.22in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 6'-0" Retaining Wall w/ Slab

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance ~ Moment
Item lbs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 817.2 2.08 1,861.3 Soil Over HL (ab. water tbl) 437.5 2.63 1,149.9
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 2.63 1,149.9
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 0.84

- Surcharge Over Toe =

Stem Weight(s) = 600.0 2.00 1,202.0
- - Earth @ Stem Transitions =

Total = 8172 OTM. = 18613 Footing Weigh = 365.0 1.46 532.9
Key Weight =
Resisting/Overturning Ratio = 1.55 Vert. Component =

Vertical Loads used for Soil Pressure = 1,402.5 Ibs Total = 14025 Ibs RM.= 28848

* 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 sail
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.073 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:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 6'-0" Retaining Wall w/ Slab

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 = 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 = 6.00 in
As Provided = 0.3100 in2/ft

As Required = 0.1152 in2/ft
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Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 6'-0" Retaining Wall w/ Slab

8"w/#5 @ 12"

Clear Cover :g.g"

6"

. 10";
Restraint

1_8" 13"

A
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Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 6'-0" Retaining Wall w/ Slab

Restraint

817#

1281.22psf

. Lateral earth pressure due to the soil BELOW water table
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Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 4'-0" Retaining Wall w/ Slab

Code Reference:

(c) ENERCALC INC 1983-2022

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

Criteria Soil Data
Retained Height = 4.00 ft Allow Soil Bearing = 1,500.0 psf
. — Equivalent Fluid Pressure Method
wall helgh't above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00 in

Passive Pressure 350.0 psf/ft

Water height over heel = 0.0 ft ; .
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' ¢} : g Load Type = Wind (W) Wall'to Ftg CL Dist = 0.00 ft_
Axial Load Applied to Stem (Service Level) Footing Type , Spread Footing
] Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in




Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 4'-0" Retaining Wall w/ Slab

Desigh Summary

(c) ENERCALC INC 1983-2022

Wall Stability Ratios

Overturning = 1.65 OK
Slab Resists All Sliding !
Global Stability = 1.28
Total Bearing Load = 817 lbs
...resultant ecc. = 5.68 in

Eccentricity outside middle third

Soil Pressure @ Toe = 1,033 psf OK

Soil Pressure @ Heel = 0 psf OK
Allowable = 1,500 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,447 psf

ACI Factored @ Heel = 0 psf

Footing Shear @ Toe = 4.7 psi OK

Footing Shear @ Hee = 2.6 psi OK
Allowable = 75.0 psi

Sliding Calcs
Lateral Sliding Force = 408.8 Ibs

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

Load Factors

Building Code

Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

Stem Construction Bottom
Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = SD
Thickness = 8.00
Rebar Size = # 4
Rebar Spacing = 18.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.163
Total Force @ Section
Service Level Ibs =
Strength Level Ibs = 448.0
Moment....Actual
Service Level ft-#=
Strength Level ft-# = 597.3
Moment.....Allowable = 3,655.6
Shear.....Actual
Service Level psi=
Strength Level psi = 6.0
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 100.0
Rebar Depth 'd' in= 6.25
Masonry Data
fm pSI =
Fs pSI =
Solid Grouting =
Modular Ratio 'n' =
Equiv. Solid Thick. =
Masonry Block Type =
Masonry Design Method = ASD
Concrete Data
f'c psi=  2,500.0
Fy psi= 60,000.0




Project Title:
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Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET (c) ENERCALC INC 1983-202:

DESCRIPTION: Retaining Wall Schedule 4'-0" Retaining Wall w/ Slab

Concrete Stem Rebar Area Details

Bottom Stem

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

200bd/fy : 200(12)(6.25)/60000 :
0.0012bh : 0.0012(12)(8) :

0.0224 in2/ft
0.0298 in2/ft
0.25 in2/ft

0.1152 in2/ft

Vertical Reinforcing

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.768 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 : 0.1152 in2/ft #4@ 12.50in #4@ 25.00 in
Provided Area : 0.1333 in2/ft #5@ 19.38in #5@ 38.75 in
Maximum Area : 0.8467 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results
Toe Width = 1.00 ft Toe Heel
Heel Width = 1.00 Factored Pressure = 1,447 0 psf
Total Footing Width = 2.00 Mu' : Upward = 571 0 ft-#
Footing Thickness = 10.00 in Mu’ : Downward = 113 42 ft-#
] _ ) Mu: Design = 458 OK 42 ft-# OK
Eg \[’J‘/é%ttn = o0 phiMn = 1,600 1,600 t-#
) B : Actual 1-Way Shear = 4.71 2.60 psi
Key Distance from Toe = 0.00 ft Allow 1-Way Shear =  40.00 40.00 psi
fic = 2,500 psi Fy = 60,000 psi Toe Reinforcing = None Spec'd
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: phiMn = phi'5'lambda’sqrt(fc)’'Sm
Heel: phiMn = phi'5'lambda’sgrt(fc)'Sm
Key: No key defined
Min footing T&S reinf Area 0.43 in2
Min footing T&S reinf Area per foot 0.22 in2 At
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 11.11in #4@ 22.22 in
#5@ 17.22in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in



Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 4'-0" Retaining Wall w/ Slab

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) 408.8 1.61 658.7 Soil Over HL (ab. water tbl) 166.7 1.83 305.6
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 1.83 305.6
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 0.50

- Surcharge Over Toe =

Stem Weight(s) = 400.0 1.33 533.3
- - Earth @ Stem Transitions =

Total = 4088 O.TM. = 658.7 Footing Weigh = 250.0 1.00 250.0
Key Weight =
Resisting/Overturning Ratio = 1.65 Vert. Component =

Vertical Loads used for Soil Pressure = 816.7 Ibs Total = 8167 Ibs RM= 10889

* 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 sail
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.057 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:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 4'-0" Retaining Wall w/ Slab

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 = 18.72in
Development length for #4 bar specified in this stem design segment = 14.40 in
Hooked embedment length into footing for #4 bar specified in this stem design segment = 7.26in
As Provided = 0.1333 in2/ft

As Required = 0.1152 in2/ft




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 4'-0" Retaining Wall w/ Slab

8"w/#4 @ 18"

6"

Restraint

(c) ENERCALC INC 1983-2022

Clear Covepi_y:5'

3




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 4'-0" Retaining Wall w/ Slab

Restraint

/ 409#

1033.46psf

. Lateral earth pressure due to the soil BELOW water table




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 3'-0" Retaining Wall w/ Slab

Code Reference:

(c) ENERCALC INC 1983-2022

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

Criteria Soil Data
Retained Height = 3.00 ft Allow Soil Bearing = 1,500.0 psf
. — Equivalent Fluid Pressure Method
wall helgh't above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00 in

Passive Pressure 350.0 psf/ft

Water height over heel = 0.0 ft ; .
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450
Soil height to ignore
for passive pressure = 12.00 in v
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' ¢} : g Load Type = Wind (W) Wall'to Ftg CL Dist = 0.00 ft_
Axial Load Applied to Stem (Service Level) Footing Type , Spread Footing
] Base Above/Below Soil  _
Ax!al D_ead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in




Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 3'-0" Retaining Wall w/ Slab

Desigh Summary

(c) ENERCALC INC 1983-2022

Wall Stability Ratios

Overturning = 1.87 OK
Slab Resists All Sliding !
Global Stability = 1.88
Total Bearing Load = 605 lbs
...resultant ecc. = 4.01 in

Eccentricity outside middle third

Soil Pressure @ Toe = 971 psf OK

Soil Pressure @ Heel = 0 psf OK
Allowable = 1,500 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,359 psf

ACI Factored @ Heel = 0 psf

Footing Shear @ Toe = 0.7 psi OK

Footing Shear @ Hee = 3.1 psi OK
Allowable = 75.0 psi

Sliding Calcs
Lateral Sliding Force = 235.3 Ibs

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

Load Factors

Building Code

Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

Stem Construction Bottom
Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = SD
Thickness = 8.00
Rebar Size = # 4
Rebar Spacing = 18.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.068
Total Force @ Section
Service Level Ibs =
Strength Level Ibs = 252.0
Moment....Actual
Service Level ft-#=
Strength Level ft-# = 252.0
Moment.....Allowable = 3,655.6
Shear.....Actual
Service Level psi=
Strength Level psi = 3.4
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 100.0
Rebar Depth 'd' in= 6.25
Masonry Data
fm pSI =
Fs pSI =
Solid Grouting =
Modular Ratio 'n' =
Equiv. Solid Thick. =
Masonry Block Type =
Masonry Design Method = ASD
Concrete Data
f'c psi=  2,500.0
Fy psi= 60,000.0




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET (c) ENERCALC INC 1983-202:

DESCRIPTION: Retaining Wall Schedule 3'-0" Retaining Wall w/ Slab

Concrete Stem Rebar Area Details

Bottom Stem

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

200bd/fy : 200(12)(6.25)/60000 :
0.0012bh : 0.0012(12)(8) :

0.0094 in2/ft
0.0126 in2/ft
0.25 in2/ft

0.1152 in2/ft

Vertical Reinforcing

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.576 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 : 0.1152 in2/ft #4@ 12.50in #4@ 25.00 in
Provided Area : 0.1333 in2/ft #5@ 19.38in #5@ 38.75 in
Maximum Area : 0.8467 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data Footing Design Results
Toe Width = 0.42 ft Toe Heel
Heel Width = 1.08 Factored Pressure = 1,359 0 psf
Total Footing Width = 1.50 Mu' : Upward = 106 1 ft-#
Footing Thickness = 8.00in Mu’ : Downward = 17 49 ft-#
] ) Mu: Design = 89 OK 48 ft-# OK
Key Widin - oo phiMn = 900 900 ft-#
ey Dept = .00 in _ .
) _ Actual 1-Way Shear = 0.70 3.08 psi
Key Distance from Toe = 0.001t Allow 1-Way Shear =  40.00 40.00 psi
fic = 2,500 psi Fy = 60,000 psi Toe Reinforcing = None Spec'd
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: phiMn = phi'5'lambda’sqrt(fc)’'Sm
Heel: phiMn = phi'5'lambda’sgrt(fc)'Sm
Key: No key defined
Min footing T&S reinf Area 0.26 in2
Min footing T&S reinf Area per foot 0.17 in2 At
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 13.89 in #4@ 27.78 in
#5@ 21.53 in #5@ 43.06 in
#6@ 30.56 in #6@ 61.11 in




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 3'-0" Retaining Wall w/ Slab

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) 235.3 1.22 287.6 Soil Over HL (ab. water tbl) 155.0 1.29 200.5
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 1.29 200.5
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 0.21

- Surcharge Over Toe =

Stem Weight(s) = 300.0 0.75 226.0
- - Earth @ Stem Transitions =

Total = 2353 OTM. = 287.6 Footing Weigh = 150.0 0.75 1125
Key Weight =
Resisting/Overturning Ratio = 1.87 Vert. Component =

Vertical Loads used for Soil Pressure = 605.0 Ibs Total = 605.0 Ibs R.M.= W

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

Vertical component of active lateral soil pressure 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 sail
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.054 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:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 3'-0" Retaining Wall w/ Slab

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 = 18.72in
Development length for #4 bar specified in this stem design segment = 14.40 in
Hooked embedment length into footing for #4 bar specified in this stem design segment = 7.26in
As Provided = 0.1333 in2/ft

As Required = 0.1152 in2/ft




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET (c) ENERCALC INC 1983-2022

DESCRIPTION: Retaining Wall Schedule 3'-0" Retaining Wall w/ Slab

8"w/#4 @ 18"

6"

® Clear Cover : 4:5)»

‘ 8";

Restraint

5 1rqn

1-6"




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-07a_IBC2018.ECE€

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET (c) ENERCALC INC 1983-202:

DESCRIPTION: Retaining Wall Schedule 3'-0" Retaining Wall w/ Slab

Restraint

970.61psf

235#

Lateral earth pressure due to the soil BELOW water table




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-08b_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 6'-0" Property Line Retaining Wall w/ Key

Code Reference:

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

Criteria Soil Data
Retained Height = 6.00 ft Allow Soil Bearing = 1,500.0 psf
. — Equivalent Fluid Pressure Method
wall helgh't above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00 in

Passive Pressure 350.0 psf/ft

Water height over heel = 0.0 ft ; .
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450 - .
Soil height to ignore N :
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' ¢} : g Load Type = Wind (W) Wall'to Ftg CL Dist = 0.00 ft_
Axial Load Applied to Stem (Service Level) Footing Type , Spread Footing
] Base Above/Below Soil  _
Ax!al D_ead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in




Project Title:

Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-08b_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17

DESCRIPTION: Retaining Wall Schedule 6'-0" Property Line Retaining Wall w/ Key

Desigh Summary

SWENSON SAY FAGET

(c) ENERCALC INC 1983-2022

Wall Stability Ratios

Overturning = 1.55 OK
Sliding = 1.54 OK
Global Stability = 15.08
Total Bearing Load = 1,071 Ibs
...resultant ecc. = 13.56 in

Eccentricity outside middle third

Soil Pressure @ Toe = 748 psf
Soil Pressure @ Heel = 0 psf

Allowable = 1,500 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,047 psf
ACI Factored @ Heel = 0 psf
Footing Shear @ Toe = 9.2 psi
Footing Shear @ Hee = 2.7 psi

Allowable = 75.0 psi

Sliding Calcs

Lateral Sliding Force = 817.2 Ibs
less 100% Passive Force - 777.8 Ibs
less 100% Friction Force = - 482.1 Ibs
Added Force Req'd = 0.0 lbs

....for 1.5 Stability = 0.0 Ibs

OK
OK

OK
OK

OK
OK

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

Load Factors

Building Code

Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

Stem Construction Bottom
Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = SD
Thickness = 6.00
Rebar Size = # 4
Rebar Spacing = 12.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.558
Total Force @ Section
Service Level Ibs =
Strength Level Ibs=  1,008.0
Moment....Actual
Service Level ft-#=
Strength Level ft-#=  2,016.0
Moment.....Allowable = 3,612.6
Shear.....Actual
Service Level psi=
Strength Level psi = 19.8
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 75.0
Rebar Depth 'd' in= 4.25
Masonry Data
fm pSI =
Fs pSI =
Solid Grouting =
Modular Ratio 'n' =
Equiv. Solid Thick. =
Masonry Block Type =
Masonry Design Method = ASD
Concrete Data
f'c psi=  2,500.0
Fy psi= 60,000.0




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-08b_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

DESCRIPTION: Retaining Wall Schedule 6'-0" Property Line Retaining Wall w/ Key

(c) ENERCALC INC 1983-202:

Concrete Stem Rebar Area Details

Bottom Stem

As (based on applied moment) : 0.114 in2/ft
(4/3) * As : 0.1519 in2/ft
200bd/fy : 200(12)(4.25)/60000 : 0.17 in2/ft

0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft

Vertical Reinforcing

Min Stem T&S Reinf Area 0.864 in2

Horizontal Reinforcing

Min Stem T&S Reinf Area per ft of stem Height : 0.144 in2/ft
Horizontal Reinforcing Options :

======== One layer of : Two layers of :
Required Area : 0.1519 in2/ft #4@ 16.67 in #4@ 33.33in
Provided Area : #5@ 25.83in #5@ 51.67 in
Maximum Area : 0.5757 in2/ft #6@ 36.67 in #6@ 73.33in
Footing Data Footing Design Results
Toe Width = 3.67 ft Toe Heel
Heel Width = 0.50 Factored Pressure = 1,047 0 psf
Total Footing Width = 4.17 Mu' : Upward = 4,072 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 1,515 0 ft-#
] ) Mu: Design = 2,557 OK 0ft-# OK
Eg \[’J‘/é%ttn = 12-88 in phiMn = 8820  OK-Flush
) B : Actual 1-Way Shear = 9.20 2.71 psi
Key Distance from Toe = 0.00 ft Allow 1-Wanyhear = 7500 40.00 Bsi
fc = 2,500 psi Fy 60,000 psi Toe Reinforcing = #5@12.00in
Footing Concrete Density = 150.00 pcf Heel Reinforcing = Flush heel condition. No reinforcing required.
Min. As % = 0.0018 Key Reinforcing = #4 @ 12.00in
Cover @ Top 2.00 @ Btm.= 3.00 in Footing Torsion, Tu = 0.00 ft-Ibs
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@ 11.11 in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.88 in, #9@

55.55in, #10@ 70.55 in

Heel: Flush heel condition. No reinforcing required.

Key: #4@ 13.88in,#5@ 18 in, #6@ 18 in, #7@ 18 in

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

0.90 in2
0.22 in2 ft

If two layers of horizontal bars:

#4@ 11.11in
#5@ 17.22in
#6@ 24.44 in

#4@ 22.22in
#5@ 34.44 in
#6@ 48.89 in




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-08b_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-202:
DESCRIPTION: Retaining Wall Schedule 6'-0" Property Line Retaining Wall w/ Key

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) 817.2 2.28 1,861.3 Soil Over HL (ab. water tbl)
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl)
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 1.84

- Surcharge Over Toe =

Stem Weight(s) = 450.0 3.92 1,764.0
- - Earth @ Stem Transitions =

Total = 8172 OTM. = 18613 Footing Weigh = 521.3 2.09 1,086.8

Key Weight = 100.0 0.33 33.3
Resisting/Overturning Ratio = 1.55 Vert. Component =

Vertical Loads used for Soil Pressure = 1,071.3 Ibs Total = 1,071.3 Ibs RM.= 28841

* 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 sail
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.030 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:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall Project File: Typical Detail Co-04-08b_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17 SWENSON SAY FAGET (c) ENERCALC INC 1983-2022
DESCRIPTION: Retaining Wall Schedule 6'-0" Property Line Retaining Wall w/ Key

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 = 18.72in
Development length for #4 bar specified in this stem design segment = 14.40 in
Hooked embedment length into footing for #4 bar specified in this stem design segment = 6.38in
As Provided = 0.2000 in2/ft

As Required = 0.1519 in2/ft




Project Title:
Engineer:
Project ID:

Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-08b_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17

DESCRIPTION: Retaining Wall Schedule 6'-0" Property Line Retaining Wall w/ Key

6"w/ #4 @ 12"

6"

#5@12in
@ Toe

#A@12in
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DESCRIPTION: Retaining Wall Schedule 6'-0" Property Line Retaining Wall w/ Key
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Il Lateral earth pressure due to the soil BELOW water table
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DESCRIPTION: Retaining Wall Schedule 4'-0" Property Line Retaining Wall w/ Key

Code Reference:

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

Criteria Soil Data
Retained Height = 4.00 ft Allow Soil Bearing = 1,500.0 psf
. — Equivalent Fluid Pressure Method
wall helgh't above soil = 0.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00 in

Passive Pressure 350.0 psf/ft

Water height over heel = 0.0 ft ; .
Soil Density, Heel = 125.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0.450 .
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 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturnin i =
' 9 : 9 Load Type = Wind (W) Wall to Ftg CL Dist = 0.00ft
Axial Load Applied to Stem (Service Level) Footing Type , Spread Footing
] Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) Poisson's Ratio - 0.300

Axial Load Eccentricity 0.0in
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Desigh Summary

SWENSON SAY FAGET

(c) ENERCALC INC 1983-2022

Wall Stability Ratios

Overturning = 1.64 OK
Sliding = 1.74 OK
Global Stability = 165.16
Total Bearing Load = 663 lbs
...resultant ecc. = 7.331in

Eccentricity outside middle third

Soil Pressure @ Toe = 691 psf
Soil Pressure @ Heel = 0 psf

Allowable = 1,500 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 967 psf
ACI Factored @ Heel = 0 psf
Footing Shear @ Toe = 5.3 psi
Footing Shear @ Hee = 2.7 psi

Allowable = 75.0 psi

Sliding Calcs

Lateral Sliding Force = 408.8 Ibs
less 100% Passive Force - 413.2 Ibs
less 100% Friction Force = - 298.1 Ibs
Added Force Req'd = 0.0 lbs

....for 1.5 Stability = 0.0 Ibs

OK
OK

OK
OK

OK
OK

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

Load Factors

Building Code

Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

Stem Construction Bottom
Stem OK
Design Height Above Ft¢  ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = SD
Thickness = 6.00
Rebar Size = # 4
Rebar Spacing = 12.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.165
Total Force @ Section
Service Level Ibs =
Strength Level Ibs = 448.0
Moment....Actual
Service Level ft-#=
Strength Level ft-# = 597.3
Moment.....Allowable = 3,612.6
Shear.....Actual
Service Level psi=
Strength Level psi = 8.8
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Wall Weight psf= 75.0
Rebar Depth 'd' in= 4.25
Masonry Data
fm pSI =
Fs pSI =
Solid Grouting =
Modular Ratio 'n' =
Equiv. Solid Thick. =
Masonry Block Type =
Masonry Design Method = ASD
Concrete Data
f'c psi=  2,500.0
Fy psi= 60,000.0




Project Title:
Engineer:
Project ID:
Project Descr:

Cantilevered Retaining Wall

Project File: Typical Detail Co-04-08b_IBC2018.ECE

LIC# : KW-06014947, Build:20.22.8.17

SWENSON SAY FAGET

(c) ENERCALC INC 1983-202:
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Concrete Stem Rebar Area Details

Bottom Stem

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

200bd/fy : 200(12)(4.25)/60000 :
0.0012bh : 0.0012(12)(6) :

Vertical Reinforcing
0.0338 in2/ft

0.045 in2/ft
0.17 in2/ft
0.0864 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.576 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.144 in2/ft
Horizontal Reinforcing Options :

============ One layer of : Two layers of :
Required Area : 0.0864 in2/ft #4@ 16.67 in #4@ 33.33in
Provided Area : 0.2 in2/ft #5@ 25.83in #5@ 51.67 in
Maximum Area : 0.5757 in2/ft #6@ 36.67 in #6@ 73.33in
Footing Data Footing Design Results
Toe Width = 2.00 ft Toe Heel
Heel Width = 0.50 Factored Pressure = 967 0 psf
Total Footing Width = 2.50 Mu' : Upward = 1,262 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 450 0 ft-#
] ) Mu: Design = 812 OK 0ft-# OK
Eg \[’J‘/é%ttn = 2-88 in phiMn = 1,600  OK-Flush
) B : Actual 1-Way Shear = 5.31 2.71 psi
Key Distance from Toe = 0.00 ft Allow 1-Wanyhear = 40.00 40.00 Bsi
fic = 2,500 psi Fy = 60,000 psi Toe Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Heel Reinforcing = Flush heel condition. No reinforcing required.
Min. As % = 0.0018 Key Reinforcing = #4 @ 12.00in
Cover @ Top 2.00 @ Btm.= 3.00 in Footing Torsion, Tu = 0.00 ft-Ibs
Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings

Toe: phiMn = phi'5'lambda’sqrt(fc)’'Sm

Heel: Flush heel condition. No reinforcing required.

Key: #4@ 13.88in,#5@ 18 in, #6@ 18 in, #7@ 18 in

Min footing T&S reinf Area 0.54 in2

Min footing T&S reinf Area per foot 0.22 in2 At

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 11.11in #4@ 22.22 in
#5@ 17.22 in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in
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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) 408.8 1.61 658.7 Soil Over HL (ab. water tbl)
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl)
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = Soil Over Toe = 1.00

- Surcharge Over Toe =

Stem Weight(s) = 300.0 2.25 675.0
- - Earth @ Stem Transitions =

Total = 4088 O.TM. = 658.7 Footing Weigh = 312.5 1.25 390.6

Key Weight = 50.0 0.33 16.7
Resisting/Overturning Ratio = 1.64 Vert. Component =

Vertical Loads used for Soil Pressure = 662.5 Ibs Total = 6625 Ibs RM= 10823

* 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 sail
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.031 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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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 = 18.72in
Development length for #4 bar specified in this stem design segment = 14.40 in
Hooked embedment length into footing for #4 bar specified in this stem design segment = 6.00 in
As Provided = 0.2000 in2/ft

As Required = 0.0864 in2/ft
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Il Lateral earth pressure due to the soil BELOW water table




