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[ MAX. EXTERIOR GOLUMN REAGTIONS, RIGID FRAME, 2A X |
] MAX_ EXTERIOR GOLUMN REAGTIONS! RIGID FRAME, 2F RIGID FRAME:  eASic coLuuN REACTIONS (k ) RIGID FRAME:  ANCHOR BOLTS & BASE PLATES % ©
(] MAX_ EXTERIOR COLUMN REACTIONS, RIGID FRAME, END WALL Frame Golumn —-———Dead—————Collateral—  —————Ljye=———-—————SnoW————- Wind_Left1—  —Wind_Right1— el |5
[T MAX. INTERIOR COLUMN REACTIONS Lne  Line  Horz ' Horiz_ Vel  Horiz  Vert Frm Col  Anc._Bolt  Base_Plate (in) Eley. 2| |5
Z 2 _ie Al B Lne Line Width Length Thick (in) = e
- i 77 2 15 Lne Lne O Dia MWith Length Thick Gn) ol g
2 ®600 00 00 -229 00 -341 > A 2000 1255 0375 o0 slg|
—wi — Wi - —w J— — _Seigmi ., i 2 F 4 0750 8000 1256 0375 0.0 =
[ B G R g e g el e g £ 1 IR E LS 8B 8 222
A -77 -53 08 -79 —9.0 05 02
> F -44  -15 114 -108  -07 91 1o =04
2 @00 0D -87 00 -200 08 -21.7 oo D2 2% Frame fines: 2 3 4
Frame Column —MIN_SNOW—- FIPAT_SL 1—  FIPAT_SL 2
Line  Line  Horiz_ Vert Horiz ~ Vert  Horiz | Vert  Horiz  Vert u
A 56 178 08 -05 21 108 13 -0 RAME:  ANCHOR P e IS I
> F -56 T . 3 -0B 60 -21 04 -13 103 RIGID FRAME: BOLTS & BASE PLATES g8lzs 32
@00 00 [EZ] 60 75 oo 113 0b 123 o cl Anecit Gese_rate (n) u L3 P R 3R
Frame Column —————1 Dead: —————Ljve=———=————Snow————=! Wind_Left1— —Wind_Right1— Line Line - Width Length Thick  (in) z3<8|RY_a
Lne  LUne  Horiz  Vert Horiz Vert  Horiz Vel  Horz  Vert _— AABal 53
s A 15 (5] 46 87 -100 -98 14 82 N S828|=y. %
s F -75 5E ; —48 183 -28 -128 114 [=235| Eo 1290 1278 938 89 “mzm memo
S @410 00 [E5] 0.0 0% 00 218  ob [S578 E 00 1500 0750 00 Eadegldezs
Frame Golumn ——Wind_Left2— — _Wind_Longl— ——Wind_Lang2— —Selsmic_Left  Selamic_Right e PR
Line Lne  Horiz Vert Horiz  Vert  Horiz Vet  Horiz Horiz  Vert 6 e S
A -97 57 -01  —63 -30 —0.8 0.8 1 R
5+ F -32 -39 04 -13.7 2.2 —0.8 0.8 n 2 ) i
* ®41.0 00 -70 00 -227 0.0 0.0 0.0 S =g-glz2
W T R
Frame Column —MIN_SNOW—— FOPAT_SL_2—  F2PAT_LL_3-  FOPAT_LL 4— BASIC COLUMN REACTIONS (k ) N . N . N = 22 (S5 = o
Line  Line Horiz_ Vert Horiz ~ Vert Horiz — Vert Horiz ~ Vert Wind Wind Wind Wind Wind Wind Wind A B RS B
5 A 7% %1 o o B3 38 -1.6 Frm  Col Lve  Snow  Letl  Rightl Rightz Press  Suct  Longl  Long2 R R NG
s+ F -76 6T 21 87 -10 00 -36 149 e Line Vert Vet Vet  Vert Vet~ Horz  Horz  Vert  Vart 0 o O
5 @410 .0 0o 108 00 79 0o 181 A 3.3 25 =34 -35 -26  -25 28 -18  -34 FEEEEEER
] 73 5 30 9 R R . 33§38 §l22
2% Frame lines: 234 c 70 57 -50 -87 -81 49 52  -50 -87 F i e I
5% Frome fines: 5% o 79 87  -50 -87 -1 -48 43 50 -87
E 72 59 51 90 63 -4 42 52 gl
F 33 26 -21  -43 -33 20 22 -18 -32
ENDWALL COLUMN: ANCHOR BOLTS & BASE PLATES s sel
els els
Ao gt Bage_pote Gn) Eley. Frm Lefi  Right  —MIN_SNON——E1PAT_SL_1— E1PAT_SL 2— ETPAT_SL_3— E1PAT_SL_4—
Oty Dia  Width “Lenath Thick ne Vert Vet  Horz Vet Horz Vert Horz Vet Horz Vert Horz _ Vert
Y S0 8250 68 %8 %4 88 13 88 88 88 1 88 T4
4 0750 8000 8250 D.575 o] 00 82 00 -42 00 01 00 14 00 32
4 0750 8000 8250 D.375 0o 00 82 00 0i Q0 -02 00 -02 0D 1.4
4 0750 8000 8250 D.375 0.0 00 B4 00 00 90 15 00 00 00 -0z
4 0750 5000 8250 D.375 0o 00 37 G0 0D 00 12 00 00 00 0D
4 0750 8000 8250 D.375
Frm EIPAT_SL_5- ETPAT_SL_6- EIPAT_LL_1- E1PAT_LL_2— EIPAT_LL_3- E1PAT_LL 4 EIPAT_LL_5-
4 0750 8000 8250 D.375 ine H Vet Horz Vert Horz Vet Horz Vet Horz Vel Horz Vert Horz | Vart
4 0750 8000 8250 D.375 ¥ k 0 00 1 00 -D5 QD 25 00 -03 DO 3.0
00 39 00 73 00 33 00 33
4 0750 8000 8250 D.375
00 34 00 28 Q0 B1 00 23
4 0750 8000 8250 D.375 00 34 00 35 o0 28 00 81
4 0750 8000 8250 D.375 00 41 0D 4D 00 34 00 33
4 0750 5000 5250 D375 00 -05 00 -05 00 30 00 -03
4 0750 8000 8250 D.375 Frm
ne
GENERAL NOTES [}

1. ALL LORDOING CONDITIONS. ARE EXAMINED. THE NAXMUM AND MINWUM HORZONTAL (M) ANR VERTICAL (V) ol Z

REACTIONS AND THE CORRESPONDING VERTICAL (V) OR HORIZONTAL (H) REACTIONS ARE REPORTED. | ©
—

2. REACTIONS ARE PROVIDED BY LOAD CASE IN ORDER TO AD THE FOUNDATION ENGINEER IN DETERMINING THE 2 E o|u
APPRUPRIATE_ LOAD FACTORS AND_COMBINATIONS TO BE USED WTH EITHER WORKING STRESS OR ULTIMATE Wind  Wind  Wind  Wind =1
STRENGTH DESIGN METHODS. WIND LOAD CASES ARE GIVEN FOR EACH PRIMARY WIND DIRECTION. Frm Rightz  Press  Suct  Long! wol O F|E

3. FOR ASCE7-10 AND LATER BASED BUILDING CODES, THE UNFACTORED LOAD CASE REACTIONS DUE TO WIND Lne Ver, Moz Hgm o Vet a o @_ © m
ARE GENERATED USING THE ULTIMATE DESIGN WIND SPEED (Vult). 7 -y s 55 o= olz

4 POSITIVE (+) REACTIONS ARE AS SHOWN ABOVE. FOUNDATION LOADS ARE IN OPPOSITE DIRECTIONS 7 B A ¢S B & v n =

5. BRACING REACTIONS ARE IN THE PLANE OF THE BRACE WITH THE HORIZONTAL REACTION (H) ACTING AWAY w uww Hw.w Wm um.w L w o =
FROM THE BRACED BAY AND THE VERTICAL REACTION (V) ACTING DOWNWARD. s z S

Fm EIPAT_SL_3- EZPAT_SL_4— (=} m S| <«

Line Horz ~Vert Horz Vet Horz _Vert Zwnl,.=25 <

#eerex RIGID FRAME LOAD CASE ABBREVIATIONS: **+vex 7 39 58 %9 1b 80 9 v nED®D )]
nd_L1/Wind_R1: LATERAL WIND FROM THE LEFT/RIGHT, CASE 1 7 g6 99 g9 22z 0D 14 ENO R £ ©
nd_L2/Wind_R2: LATERAL WIND FROM THE LEFT/RIGHT, CASE 2 7 e 8L %8 L5 38 32 E WEDp|sS
nd_Ln1/Wind_in2: LONGITUDINAL WIND, CASE 1/2 7 39 He 59 52 85 1% Z=wlE ] ERYZ

Seismic_I'/Sefsmic_R: [ATERAL SEISMIC LOAD' FROM LEFT/RIGHT 7 3918 %% 55 85 92 S« Tz =

LWIND#_L#E/LWINDF _R#E: LONGITUDINAL WIND EDGE ZONES . & ! ! :f o =] < wiz «~

FHUNE SL_/F#UNB_SL_R: UNBALANCED ROOF SNOW WITH WIND FROM LEFT/RIGHT 30 -z e o

F#PAT_LL §/FfPAT_SL F: PARTIAL LIVE/SNOW LOADING FOR CONTINUOUS BEAM SYSTEMS Frm Col | E2PATSL_S— EDPAT SL G- EPAT LL1- EZPATLL2— EDPATLL 3= EDPATLL_4- E2PAT L 5- £gn Ig= £

ne orz Ve forz Vel jorz Ve orz Ve farz Ve orz Ve

ek ENDWALL COLUMN LOAD CASE ABBREVIATIONS: 7 g5 88 %8 2l B0 DS 00 25 00 03 00 ol

Collat: COLLATERAL LOAD X . X K X ¥ X y X .

Rafter Wind_L/Rafter Wind_R: LATERAL WIND FROM THE LEFT/RIGHT 7 90 -02 00 37 00 35 00 30 Q0 B4 00 30

Brace Wind_L/Brace Wind . LATERAL WIND FROM THE LEFT/RIGHT 7 g0 15 00 37 00 35 00 36 00 30 00 B84

7 gD 3z 00 33 00 43 QD 42 Q0 35 D00 33
: 7 g0 11 00 3z 00 -05 00 -04 00 31 00 -03
Seis L /Seis_R: LATERAL SEISMIC LOAD FROM LEFT/RIGHT
UNE_SL_L/EfUNB_SL_R: UNEALANGED ROOF SNOW WITH WIND FROM LEFT/RIGHT Frm
PAT_LL #/EfPAT_SL #: PARTIAL LIVE/SNOW LOADING FOR CONTINUDUS BEAM SYSTEMS Line
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00 B4 00 15 Q0 00 00 30 00 14
4 0750 8000 8250 D.575 00 82 00 -42 00 01 00 14 00 32
4 0750 8000 8250 D.375 00 82 00 0i Q0 -02 00 -02 0D 1.4
4 0750 8000 8250 D.375 00 B4 00 00 90 15 00 00 00 -0z
4 0750 5000 8250 D.375 00 37 G0 0D 00 12 00 00 00 0D
4 0750 8000 8250 0.375 Frm 3l EIPAT_SL_6- ETPAT_LL_1- EIPAT_LL_2— EIPAT_LL_3- EIPAT_LL 4- ETPAT_LL_5-
4 0750 8000 8250 D.375 ine H Horz ~Vert Horz Vet Horz Ve Horz Vel Horz Vert Horz | Vart
4 0750 8000 8250 D.375 90 00 ©0d 31 0g -D5 QD 25 Q0 -D3 00 30
90 00 00 32 00 38 00 78 Q00 33 00 33
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4 0750 5000 5250 D375 00 10 00 28 00 -05 00 -05 00 30 00 -03
4 0750 8000 8250 D.375 frm Col 1
ine Line H
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GENERAL NOTES H [}

1. ALL LORDOING CONDITIONS. ARE EXAMINED. THE NAXMUM AND MINWUM HORZONTAL (M) ANR VERTICAL (V) 0 ol Z

REACTIONS AND THE CORRESPONDING VERTICAL (V) OR HORIZONTAL (H) REACTIONS ARE REPORTED. £ | ©
—

2. REACTIONS ARE PROVIDED BY LOAD CASE IN ORDER TO AD THE FOUNDATION ENGINEER IN DETERMINING THE 2 E o|u
APPRUPRIATE_ LOAD FACTORS AND_COMBINATIONS TO BE USED WTH EITHER WORKING STRESS OR ULTIMATE Wind Wind  Wind  Wind Wind  Wind Py =1
STRENGTH DESIGN METHODS. WIND LOAD CASES ARE GIVEN FOR EACH PRIMARY WIND DIRECTION. Frm Lve  Snow  Left! Left2  Right2  Press Long!  Long2 % w <F|E

3. FOR ASCE7-10 AND LATER BASED BUILDNG CODES, THE UNFACTORED LOAD CASE REACTIONS DUE TO WIND Lne Vet Vet Vert Vot Ver, Moz ety Vert, o o) ©l5
ARE GENERATED USING THE ULTIMATE DESIGN WIND SPEED (Vult). 7 74 62 g8 56 -y 55 35 o= olz

7 7.2 6.1 -912 -65  -25 —46 -53 82 | 0S|

4. POSITIVE (+) REAGTIONS ARE AS SHOWN ABOVE. FOUNDATION LOADS ARE IN QPPOSITE DIRECTIONS. 7 72 81 92 62 28 19 33 o2 D=

5. BRACING REACTIONS ARE IN THE PLANE OF THE BRACE WITH THE HORIZONTAL REACTION (H) ACTING AWAY w wu w.m wa me uww wa um.w wa L w o =
FROM THE BRACED BAY AND THE VERTICAL REACTION (V) ACTING DOWNWARD. s z S
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e L1/ Aind RT: ATERAL WD FROM THE LEFT/RIGHT, CASE 1 7 o9 &5 g6 E g6 oo 00 3z g0 14 LnRE2N B
nd_L2/Wind_R2: LATERAL WIND FROM THE LEFT/RIGHT, CASE 2 7 g0 &7 00 -9z 00 0L %0 15 90 32 E WEDp|sS
nd_Ln1/Wind_in2: LONGITUDINAL WIND, CASE 1/2 ¢ - - ? - ¢ ¢ - - i Ek=wfE @

Seisric I /Seismic_R: LATERAL SEISMIC LOAD FROM LEFT/RIGHT 7 00 &8 00 00 00 16 00 00 00 -02 b Sl @ WIEX

LWIND# L #E /LWIND# _R#E: LONGITUDINAL WIND EDGE ZONES 7 00 38 00 00 00 13 00 00 00 OO i ° < wilz

FHUNE SL_/F#UNB_SL_R: UNBALANCED ROOF SNOW WITH WIND FROM LEFT/RIGHT 30 -z e o

F#PAT_LL §/FfPAT_SL F: PARTIAL LIVE/SNOW LOADING FOR CONTINUOUS BEAM SYSTEMS fm E2PAT_SL_B- EZPAT_LL_1- EQPAT_LL 2= EZPATLL_S- E2PAT_LL_4- EZPATLL5- A Rg= S =

ne orz Ve forz Vel jorz Ve orz Ve farz Ve orz Ve
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Collat: COLLATERAL LOAD X . X K X ¥ X y X .

Rafter Wind_L/Rafter Wind_R: LATERAL WIND FROM THE LEFT/RIGHT 7 90 -02 00 37 00 35 00 30 Q0 B4 00 30

Brace Wind_L/Brace Wind . LATERAL WIND FROM THE LEFT/RIGHT 7 g0 1F oo 31 00 3E go 36 00 30 00 &4

: 7 g0 11 00 3z 00 -05 00 -04 00 31 00 -03
Seis L /Seis_R: LATERAL SEISMIC LOAD FROM LEFT/RIGHT
UNE_SL_L/EfUNB_SL_R: UNEALANGED ROOF SNOW WITH WIND FROM LEFT/RIGHT Frm
PAT_LL #/EfPAT_SL #: PARTIAL LIVE/SNOW LOADING FOR CONTINUDUS BEAM SYSTEMS Line
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Project Title: D-Bats

Engineer: JMB

Project ID: Lee's Summit, MO
Project Descr: PEMB Foundation

APEX

General Footing Project File: D-BAT.ec6
LIC# : KW-06014638, Build:20.22.3.16 APEX ENGINEERS INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Exterior Column Rigid Frame (2A,5A)

Code References

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

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength 3.50 ksi Allowable Soil Bearing
fy : Rebar Yield 60.0 ksi Soil Density
Ec : Concrete Elastic Modulus 3,122.0 ksi Increase Bearing By Footing Weight
Concrete Density 145.0 pcf Soil Passive Resistance (for Sliding)
@ Values  Flexure 0.90 Soil/Concrete Friction Coeff.

] ~ Shear = 0.750 Increases based on footing Depth
Analysis Setgmgs ) ) Footing base depth below soil surface
Min Steel % Bending Reinf. Allow press. increase per foot of depth
Min Allow % Temp Reinf. 0.00180 when footing base is below
Min. Overturning Safety Factor 1.0:1
Min. Sliding Safety Factor 1.0 : 1 Increases based on footing plan dimension
Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase per foot of depth
Use ftg wt for stability, moments & shears : Yes hen max. lendth or width is areater than = ksf
Add Pedestal Wt for Soil Pressure : No when max. fength or wicih s greater tha -

= ft
Use Pedestal wt for stability, mom & shear : No
Dimensions

2.0 ksf
110.0 pcf
No
250.0 pcf

0.30

ft
ksf
ft

Width parallel to X-X Axis 5.0 ft
Length parallel to Z-Z Axis 5.0 ft z
Footing Thickness = 36.0 in

Pedestal dimensions... X
px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height in
Rebar Centerline to Edge of Concrete...
at Bottom of footing = 3.0in

510"

L
Edge Dist. = 3"

Reinforcing 5%0"

Bars parallel to X-X Axis
Number of Bars 14.0
Reinforcing Bar Size = # 5
Bars parallel to Z-Z Axis
Number of Bars = 14.0
Reinforcing Bar Size = # 5
Bandwidth Distribution Check (ACI 15.4.4.2)
Direction Requiring Closer Separation 14-#5Bars ! 14-#5Bars

3-0"

n/a X-X Section Looking to +Z | ~ Z-Z Section Looking to +X E
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

3.60 11.10 17.80 -14.30 -0.20 k
ksf
k-ft
k-ft

P : Column Load
OB : Overburden
M-xx

M-zz

V-x

V-z
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APEX

Project Title: D-Bats
Engineer: JMB
Project ID:

Project Descr:

Lee's Summit, MO
PEMB Foundation

General Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.3.16
DESCRIPTION: Exterior Column Rigid Frame (2A,5A)

APEX ENGINEERS INC

(c) ENERCALC INC 1983-2022

DESIGN SUMMARY Design OK
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.6455 Soil Bearing 1.291 ksf 2.0 ksf +D+8 about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS 1.012 Uplift -8.580 k 8.685 k +0.60D+0.60W
PASS 0.03253 Z Flexure (+X) 4.10 k-ft/ft 126.049 k-ft/ft +1.20D+1.60S
PASS 0.03253 Z Flexure (-X) 4.10 k-ft/ft 126.049 k-ft/ft +1.20D+1.60S
PASS 0.03253 X Flexure (+2) 4.10 k-ft/ft 126.049 k-ft/ft +1.20D+1.60S
PASS 0.03253 X Flexure (-Z) 4.10 k-ft/ft 126.049 k-ft/ft +1.20D+1.60S
PASS n/a 1-way Shear (+X) 0.0 psi 88.741 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a
PASS n/a 1-way Shear (+Z) 0.0 psi 88.741 psi n/a
PASS n/a 1-way Shear (-Z) 0.0 psi 88.741 psi n/a
PASS n/a 2-way Punching 5.334 psi 88.741 psi +1.20D+1.60S
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.0 n/a 0.0 0.5790 0.5790 n/a n/a 0.290
X-X, +D+Lr 2.0 n/a 0.0 1.023 1.023 n/a n/a 0.512
X-X, +D+S 2.0 n/a 0.0 1.291 1.291 n/a n/a 0.646
X-X, +D+0.750Lr 2.0 n/a 0.0 0.9120 0.9120 n/a n/a 0.456
X-X, +D+0.750S 2.0 n/a 0.0 1.113 1.113 n/a n/a 0.557
X-X, +D+0.60W 2.0 n/a 0.0 0.2358 0.2358 n/a n/a 0.118
X-X, +D+0.70E 2.0 n/a 0.0 0.5734 0.5734 n/a n/a 0.287
X-X, +D+0.750Lr+0.450W 2.0 n/a 0.0 0.6546 0.6546 n/a n/a 0.327
X-X, +D+0.750S+0.450W 2.0 n/a 0.0 0.8556 0.8556 n/a n/a 0.428
X-X, +D+0.750S+0.5250E 2.0 n/a 0.0 1.109 1.109 n/a n/a 0.555
X-X, +0.60D+0.60W 2.0 n/a 0.0 0.00420 0.00420 n/a n/a 0.002
X-X, +0.60D+0.70E 2.0 n/a 0.0 0.3418 0.3418 n/a n/a 0.171
Z-Z, D Only 2.0 0.0 n/a n/a n/a 0.5790 0.5790 0.290
Z-Z, +D+Lr 2.0 0.0 n/a n/a n/a 1.023 1.023 0.512
Z-Z, +D+S 2.0 0.0 n/a n/a n/a 1.291 1.291 0.646
Z-Z, +D+0.750Lr 2.0 0.0 n/a n/a n/a 0.9120 0.9120 0.456
Z-Z, +D+0.750S 2.0 0.0 n/a n/a n/a 1.113 1.113 0.557
Z-Z, +D+0.60W 2.0 0.0 n/a n/a n/a 0.2358 0.2358 0.118
Z-Z, +D+0.70E 2.0 0.0 n/a n/a n/a 0.5734 0.5734 0.287
Z-Z, +D+0.750Lr+0.450W 2.0 0.0 n/a n/a n/a 0.6546 0.6546 0.327
Z-Z, +D+0.750S+0.450W 2.0 0.0 n/a n/a n/a 0.8556 0.8556 0.428
Z-Z, +D+0.750S+0.5250E 2.0 0.0 n/a n/a n/a 1.109 1.109 0.555
Z-Z, +0.60D+0.60W 2.0 0.0 n/a n/a n/a 0.00420 0.00420 0.002
Z-Z, +0.60D+0.70E 2.0 0.0 n/a n/a n/a 0.3418 0.3418 0.171
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability Al units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Sliding
Footing Flexure
; P Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination K ft Surface iAo inh2 inh2 Kft
X-X, +1.40D 0.630 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
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Footing Flexure

(c) ENERCALC INC 1983-2022

: P Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn
Flexure Axis & Load Combination eft Surface o o o oAt Status
X-X, +1.40D 0.630 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.50Lr 1.234 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.50Lr 1.234 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.50S 1.653 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.50S 1.653 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+1.60Lr 2.760 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+1.60Lr 2.760 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+1.60Lr+0.50W 1.866 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+1.60Lr+0.50W 1.866 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+1.60S 4.10 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+1.60S 4.10 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+1.60S+0.50W 3.206 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+1.60S+0.50W 3.206 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.50Lr+W 0.5538 +Z Top 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.50Lr+W 0.5538 -Z Top 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.50S+W 0.1350 +Z Top 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.50S+W 0.1350 -Z Top 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.70S+E 2.073 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +1.20D+0.70S+E 2.073 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +0.90D+W 1.383 +Z Top 0.7776 AsMin 0.8680 126.049 OK
X-X, +0.90D+W 1.383 -Z Top 0.7776 AsMin 0.8680 126.049 OK
X-X, +0.90D+E 0.380 +Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
X-X, +0.90D+E 0.380 -Z  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z,+1.40D 0.630 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.40D 0.630 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.50Lr 1.234 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.50Lr 1.234 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.50S 1.653 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.50S 1.653 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+1.60Lr 2.760 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+1.60Lr 2.760 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+1.60Lr+0.50W 1.866 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+1.60Lr+0.50W 1.866 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+1.60S 4.10 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+1.60S 4.10 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+1.60S+0.50W 3.206 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+1.60S+0.50W 3.206 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.50Lr+W 0.5538 -X Top 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.50Lr+W 0.5538 +X Top 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.50S+W 0.1350 -X Top 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.50S+W 0.1350 +X Top 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.70S+E 2.073 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +1.20D+0.70S+E 2.073 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +0.90D+W 1.383 -X Top 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +0.90D+W 1.383 +X Top 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +0.90D+E 0.380 -X  Bottom 0.7776 AsMin 0.8680 126.049 OK
Z-Z, +0.90D+E 0.380 +X  Bottom 0.7776 AsMin 0.8680 126.049 OK
One Way Shear

Load Combination... Vu @ -X Vu @ +X Vu@ -Z Vu @ +Z Vu:Max Phi Vn Vu/ Phi*Vn Status
+1.40D 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50Lr 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50S 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60Lr 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60Lr+0.50W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60S 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60S+0.50W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50Lr+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50S+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.70S+E 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+0.90D+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+0.90D+E 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
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DESCRIPTION: Exterior Column Rigid Frame (2A,5A)

Two-Way "Punching” Shear All units k
Load Combination... Vu Phi*Vn Vu / Phi*Vn Status
+1.40D 0.82 psi 177 .48psi 0.004618 OK
+1.20D+0.50Lr 1.61 psi 177.48psi 0.009044 OK
+1.20D+0.50S 2.15 psi 177.48psi 0.01211 OK
+1.20D+1.60Lr 3.59 psi 177.48psi 0.02023 OK
+1.20D+1.60Lr+0.50W 2.43 psi 177.48psi 0.01368 OK
+1.20D+1.60S 5.33 psi 177.48psi 0.03005 OK
+1.20D+1.60S+0.50W 4.17 psi 177 .48psi 0.0235 OK
+1.20D+0.50Lr+W 0.72 psi 177.48psi 0.004059 OK
+1.20D+0.50S+W 0.18 psi 177 .48psi 0.00099 OK
+1.20D+0.70S+E 2.70 psi 177.48psi 0.01519 OK
+0.90D+W 1.80 psi 177.48psi 0.01013 OK

+0.90D+E 0.49 psi 177.48psi 0.002786 OK
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Project File: D-BAT.ec6
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DESCRIPTION: Exterior Column Rigid Frame (2F, 5F)

Code References

APEX ENGINEERS INC

(c) ENERCALC INC 1983-2022

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : IBC 2018
General Information

Material Properties
f'c : Concrete 28 day strength
fy : Rebar Yield
Ec : Concrete Elastic Modulus
Concrete Density
o) Values  Flexure

Shear

Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Soil Pressure
Use ftg wt for stability, moments & shears
Add Pedestal Wt for Soil Pressure

Use Pedestal wt for stability, mom & shear
Dimensions

3.50 ksi
60.0 ksi
3,122.0 ksi
145.0 pcf

0.90
0.750

0.00180

Yes
Yes
No
No

1.0:
1.0:

1
1

Soil Design Values
Allowable Soil Bearing
Soil Density
Increase Bearing By Footing Weight
Soil Passive Resistance (for Sliding)
Soil/Concrete Friction Coeff.

Increases based on footing Depth
Footing base depth below soil surface
Allow press. increase per foot of depth

when footing base is below

2.0 ksf
110.0 pcf
No
250.0 pcf

0.30

ft
ksf
ft

Increases based on footing plan dimension

Allowable pressure increase per foot of depth

when max. length or width is greater than

= ksf
= ft

Width parallel to X-X Axis
Length parallel to Z-Z Axis
Footing Thickness =

Pedestal dimensions...
px : parallel to X-X Axis
pz : parallel to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete...
at Bottom of footing =

Reinforcing

6.50 ft
6.50 ft
36.0 in

in
in

3.0in

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size =

Bars parallel to Z-Z Axis
Number of Bars =
Reinforcing Bar Size =
Bandwidth Distribution Check (ACI 15.4.4.2)
Direction Requiring Closer Separation

# Bars required within zone
# Bars required on each side of zone

Applied Loads

18.0

18.0

n/a
n/a
n/a

6-6"

L]

6"

Edge Dist. = 3"

18 -#5 Bars

© XX Section Lookingto+Z

3-0"

18 - #5 Bars

Z-Z Section Looking to +X

Lr

L S w

P : Column Load
OB : Overburden

5.80

16.20

26.10 -23.50

-0.20 k
ksf

M-xx
M-zz

k-ft
k-ft

V-x
V-z
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Project File: D-BAT.ec6
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DESCRIPTION: Exterior Column Rigid Frame (2F, 5F)

APEX ENGINEERS INC

(c) ENERCALC INC 1983-2022

DESIGN SUMMARY Design OK
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.5950 Soil Bearing 1.190 ksf 2.0 ksf +D+8 about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS 1.029 Uplift -14.10 k 14.507 k +0.60D+0.60W
PASS 0.04884 Z Flexure (+X) 6.090 k-ft/ft 124.695 k-ft/ft +1.20D+1.60S
PASS 0.04884 Z Flexure (-X) 6.090 k-ft/ft 124.695 k-ft/ft +1.20D+1.60S
PASS 0.04884 X Flexure (+2) 6.090 k-ft/ft 124.695 k-ft/ft +1.20D+1.60S
PASS 0.04884 X Flexure (-Z) 6.090 k-ft/ft 124.695 k-ft/ft +1.20D+1.60S
PASS 0.01706 1-way Shear (+X) 1.514 psi 88.741 psi +1.20D+1.60S
PASS 0.01706 1-way Shear (-X) 1.514 psi 88.741 psi +1.20D+1.60S
PASS 0.01706 1-way Shear (+2) 1.514 psi 88.741 psi +1.20D+1.60S
PASS 0.01706 1-way Shear (-Z) 1.514 psi 88.741 psi +1.20D+1.60S
PASS 0.05190 2-way Punching 9.212 psi 177.482 psi +1.20D+1.60S
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.0 n/a 0.0 0.5723 0.5723 n/a n/a 0.286
X-X, +D+Lr 2.0 n/a 0.0 0.9557 0.9557 n/a n/a 0.478
X-X, +D+S 2.0 n/a 0.0 1.190 1.190 n/a n/a 0.595
X-X, +D+0.750Lr 2.0 n/a 0.0 0.8599 0.8599 n/a n/a 0.430
X-X, +D+0.750S 2.0 n/a 0.0 1.036 1.036 n/a n/a 0.518
X-X, +D+0.60W 2.0 n/a 0.0 0.2386 0.2386 n/a n/a 0.119
X-X, +D+0.70E 2.0 n/a 0.0 0.5690 0.5690 n/a n/a 0.285
X-X, +D+0.750Lr+0.450W 2.0 n/a 0.0 0.6096 0.6096 n/a n/a 0.305
X-X, +D+0.750S+0.450W 2.0 n/a 0.0 0.7853 0.7853 n/a n/a 0.393
X-X, +D+0.750S+0.5250E 2.0 n/a 0.0 1.033 1.033 n/a n/a 0.517
X-X, +0.60D+0.60W 2.0 n/a 0.0 0.009639 0.009639 n/a n/a 0.005
X-X, +0.60D+0.70E 2.0 n/a 0.0 0.3401 0.3401 n/a n/a 0.170
Z-Z, D Only 2.0 0.0 n/a n/a n/a 0.5723 0.5723 0.286
Z-Z, +D+Lr 2.0 0.0 n/a n/a n/a 0.9557 0.9557 0.478
Z-Z, +D+S 2.0 0.0 n/a n/a n/a 1.190 1.190 0.595
Z-Z, +D+0.750Lr 2.0 0.0 n/a n/a n/a 0.8599 0.8599 0.430
Z-Z, +D+0.750S 2.0 0.0 n/a n/a n/a 1.036 1.036 0.518
Z-Z, +D+0.60W 2.0 0.0 n/a n/a n/a 0.2386 0.2386 0.119
Z-Z, +D+0.70E 2.0 0.0 n/a n/a n/a 0.5690 0.5690 0.285
Z-Z, +D+0.750Lr+0.450W 2.0 0.0 n/a n/a n/a 0.6096 0.6096 0.305
Z-Z, +D+0.750S+0.450W 2.0 0.0 n/a n/a n/a 0.7853 0.7853 0.393
Z-Z, +D+0.750S+0.5250E 2.0 0.0 n/a n/a n/a 1.033 1.033 0.517
Z-Z, +0.60D+0.60W 2.0 0.0 n/a n/a n/a 0.009639 0.009639 0.005
Z-Z, +0.60D+0.70E 2.0 0.0 n/a n/a n/a 0.3401 0.3401 0.170
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability Al units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Sliding
Footing Flexure
; P Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination K ft Surface iAo inh2 inh2 Kft
X-X, +1.40D 1.015 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK



APEX

Project Title:
Engineer:
Project ID:
Project Descr:

D-Bats

JVMB

Lee's Summit, MO
PEMB Foundation

General Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.3.16

APEX ENGINEERS INC

DESCRIPTION: Exterior Column Rigid Frame (2F, 5F)

Footing Flexure

(c) ENERCALC INC 1983-2022

: P Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn
Flexure Axis & Load Combination eft Surface o o o oAt Status
X-X, +1.40D 1.015 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.50Lr 1.883 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.50Lr 1.883 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.50S 2.501 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.50S 2.501 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+1.60Lr 4.110 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+1.60Lr 4110 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+1.60Lr+0.50W 2.641 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+1.60Lr+0.50W 2.641 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+1.60S 6.090 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+1.60S 6.090 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+1.60S+0.50W 4.621 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+1.60S+0.50W 4.621 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.50Lr+W 1.055 +Z Top 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.50Lr+W 1.055 -Z Top 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.50S+W 0.4363 +Z Top 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.50S+W 0.4363 -Z Top 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.70S+E 3.129 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +1.20D+0.70S+E 3.129 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +0.90D+W 2.285 +Z Top 0.7776 AsMin 0.8585 124.695 OK
X-X, +0.90D+W 2.285 -Z Top 0.7776 AsMin 0.8585 124.695 OK
X-X, +0.90D+E 0.6275 +Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
X-X, +0.90D+E 0.6275 -Z  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z,+1.40D 1.015 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.40D 1.015 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.50Lr 1.883 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.50Lr 1.883 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.50S 2.501 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.50S 2.501 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+1.60Lr 4.110 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+1.60Lr 4110 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+1.60Lr+0.50W 2.641 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+1.60Lr+0.50W 2.641 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+1.60S 6.090 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+1.60S 6.090 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+1.60S+0.50W 4.621 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+1.60S+0.50W 4.621 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.50Lr+W 1.055 -X Top 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.50Lr+W 1.055 +X Top 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.50S+W 0.4363 -X Top 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.50S+W 0.4363 +X Top 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.70S+E 3.129 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +1.20D+0.70S+E 3.129 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +0.90D+W 2.285 -X Top 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +0.90D+W 2.285 +X Top 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +0.90D+E 0.6275 -X  Bottom 0.7776 AsMin 0.8585 124.695 OK
Z-Z, +0.90D+E 0.6275 +X  Bottom 0.7776 AsMin 0.8585 124.695 OK
One Way Shear

Load Combination... Vu @ -X Vu @ +X Vu@ -Z Vu @ +Z Vu:Max Phi Vn Vu/ Phi*Vn Status
+1.40D 0.25 psi 0.25 psi 0.25 psi 0.25 psi 0.25 psi 88.74 psi 0.00 OK
+1.20D+0.50Lr 0.47 psi 0.47 psi 0.47 psi 0.47 psi 0.47 psi 88.74 psi 0.01 OK
+1.20D+0.50S 0.62 psi 0.62 psi 0.62 psi 0.62 psi 0.62 psi 88.74 psi 0.01 OK
+1.20D+1.60Lr 1.02 psi 1.02 psi 1.02 psi 1.02 psi 1.02 psi 88.74 psi 0.01 OK
+1.20D+1.60Lr+0.50W 0.66 psi 0.66 psi 0.66 psi 0.66 psi 0.66 psi 88.74 psi 0.01 OK
+1.20D+1.60S 1.51 psi 1.51 psi 1.51 psi 1.51 psi 1.51 psi 88.74 psi 0.02 OK
+1.20D+1.60S+0.50W 1.15 psi 1.15 psi 1.15 psi 1.15 psi 1.15 psi 88.74 psi 0.01 OK
+1.20D+0.50Lr+W 0.26 psi 0.26 psi 0.26 psi 0.26 psi 0.26 psi 88.74 psi 0.00 OK
+1.20D+0.50S+W 0.11 psi 0.11 psi 0.11 psi 0.11 psi 0.11 psi 88.74 psi 0.00 OK
+1.20D+0.70S+E 0.78 psi 0.78 psi 0.78 psi 0.78 psi 0.78 psi 88.74 psi 0.01 OK
+0.90D+W 0.57 psi 0.57 psi 0.57 psi 0.57 psi 0.57 psi 88.74 psi 0.01 OK
+0.90D+E 0.16 psi 0.16 psi 0.16 psi 0.16 psi 0.16 psi 88.74 psi 0.00 OK



Project Title: D-Bats

,ﬁ% Engineer: JMB
ﬁeﬁﬁ Project ID: Lee's Summit, MO
y Project Descr: PEMB Foundation
APEX :
General Footing Project File: D-BAT.ec6
LIC# : KW-06014638, Build:20.22.3.16 APEX ENGINEERS INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Exterior Column Rigid Frame (2F, 5F)

Two-Way "Punching” Shear All units k
Load Combination... Vu Phi*Vn Vu / Phi*Vn Status
+1.40D 1.54 psi 177 .48 psi 0.00865 OK
+1.20D+0.50Lr 2.85 psi 177.48psi 0.01604 OK
+1.20D+0.50S 3.78 psi 177 .48 psi 0.02132 OK
+1.20D+1.60Lr 6.22 psi 177.48psi 0.03503 OK
+1.20D+1.60Lr+0.50W 4.00 psi 177.48psi 0.02251 OK
+1.20D+1.60S 9.21 psi 177.48psi 0.0519 OK
+1.20D+1.60S+0.50W 6.99 psi 177 .48 psi 0.03938 OK
+1.20D+0.50Lr+W 1.60 psi 177.48psi 0.008991 OK
+1.20D+0.50S+W 0.66 psi 177 .48 psi 0.003718 OK
+1.20D+0.70S+E 4.73 psi 177.48psi 0.02667 OK
+0.90D+W 3.46 psi 177.48psi 0.01947 OK

+0.90D+E 0.95 psi 177.48psi 0.005348 OK



Project Title: D-Bats

Engineer: JMB

Project ID: Lee's Summit, MO
Project Descr: PEMB Foundation

APEX

General Footing Project File: D-BAT.ec6
LIC# : KW-06014638, Build:20.22.3.16 APEX ENGINEERS INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Exterior Column Rigid Frame (End Wall)

Code References

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

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength 3.50 ksi Allowable Soil Bearing
fy : Rebar Yield 60.0 ksi Soil Density
Ec : Concrete Elastic Modulus 3,122.0 ksi Increase Bearing By Footing Weight
Concrete Density 145.0 pcf Soil Passive Resistance (for Sliding)
@ Values  Flexure 0.90 Soil/Concrete Friction Coeff.

Shear = 0.750 Increases based on footing Depth

Analysis Settings Footing base depth below soil surface

Min Steel % Bending Reinf. Allow press. increase per foot of depth
Min Allow % Temp Reinf. 0.00180 when footing base is below

Min. Overturning Safety Factor 1.0:1

Min. Sliding Safety Factor 1.0 : 1 Increases based on footing plan dimension

Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase per foot of depth

Use ftg wt for stability, moments & shears : Yes Lo = ksf
Add Pedestal Wt for Soil Pressure : No when max. length or width is greater than - it

Use Pedestal wt for stability, mom & shear : No
Dimensions

2.0 ksf
110.0 pcf
No
250.0 pcf

0.30

ft
ksf
ft

Width parallel to X-X Axis 4.50 ft
Length parallel to Z-Z Axis 450 ft z
Footing Thickness = 36.0 in

Pedestal dimensions... X B X
px : parallel to X-X Axis in o>
pz : parallel to Z-Z Axis in
Height in
Rebar Centerline to Edge of Concrete...
at Bottom of footing = 3.0in

Edge Dist. = 3"

o

Reinforcing . 4

Bars parallel to X-X Axis _
Number of Bars - 12.0
Reinforcing Bar Size = # 5

Bars parallel to Z-Z Axis
Number of Bars = 12.0
Reinforcing Bar Size = # 5

Bandwidth Distribution Check (ACI 15.4.4.2)

Direction Requiring Closer Separation 12-#5Bars 12-#5Bars

3.0

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

Applied Loads

X-X Section Looking to +Z : k2 Z-Z Section Looking to +X

1.80 7.40 8.90 -9.50 0.10 k
ksf
k-ft
k-ft

P : Column Load
OB : Overburden
M-xx

M-zz

V-x

V-z
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APEX

Project Title: D-Bats
Engineer: JMB
Project ID:

Project Descr:

Lee's Summit, MO
PEMB Foundation

General Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.3.16
DESCRIPTION: Exterior Column Rigid Frame (End Wall)

APEX ENGINEERS INC

(c) ENERCALC INC 1983-2022

DESIGN SUMMARY Design OK
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.4817 Soil Bearing 0.9634 ksf 2.0 ksf +D+8 about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS 1.117 Uplift -5.70 k 6.365 k +0.60D+0.60W
PASS 0.01706 Z Flexure (+X) 2.050 k-ft/ft 120.176 k-ft/ft +1.20D+1.60S
PASS 0.01706 Z Flexure (-X) 2.050 k-ft/ft 120.176 k-ft/ft +1.20D+1.60S
PASS 0.01706 X Flexure (+2) 2.050 k-ft/ft 120.176 k-ft/ft +1.20D+1.60S
PASS 0.01706 X Flexure (-Z) 2.050 k-ft/ft 120.176 k-ft/ft +1.20D+1.60S
PASS n/a 1-way Shear (+X) 0.0 psi 88.741 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a
PASS n/a 1-way Shear (+Z) 0.0 psi 88.741 psi n/a
PASS n/a 1-way Shear (-Z) 0.0 psi 88.741 psi n/a
PASS n/a 2-way Punching 2.318 psi 88.741 psi +1.20D+1.60S
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.0 n/a 0.0 0.5239 0.5239 n/a n/a 0.262
X-X, +D+Lr 2.0 n/a 0.0 0.8893 0.8893 n/a n/a 0.445
X-X, +D+S 2.0 n/a 0.0 0.9634 0.9634 n/a n/a 0.482
X-X, +D+0.750Lr 2.0 n/a 0.0 0.7980 0.7980 n/a n/a 0.399
X-X, +D+0.750S 2.0 n/a 0.0 0.8535 0.8535 n/a n/a 0.427
X-X, +D+0.60W 2.0 n/a 0.0 0.2424 0.2424 n/a n/a 0.121
X-X, +D+0.70E 2.0 n/a 0.0 0.5273 0.5273 n/a n/a 0.264
X-X, +D+0.750Lr+0.450W 2.0 n/a 0.0 0.5869 0.5869 n/a n/a 0.294
X-X, +D+0.750S+0.450W 2.0 n/a 0.0 0.6424 0.6424 n/a n/a 0.321
X-X, +D+0.750S+0.5250E 2.0 n/a 0.0 0.8561 0.8561 n/a n/a 0.428
X-X, +0.60D+0.60W 2.0 n/a 0.0 0.03285 0.03285 n/a n/a 0.016
X-X, +0.60D+0.70E 2.0 n/a 0.0 0.3178 0.3178 n/a n/a 0.159
Z-Z, D Only 2.0 0.0 n/a n/a n/a 0.5239 0.5239 0.262
Z-Z, +D+Lr 2.0 0.0 n/a n/a n/a 0.8893 0.8893 0.445
Z-Z, +D+S 2.0 0.0 n/a n/a n/a 0.9634 0.9634 0.482
Z-Z, +D+0.750Lr 2.0 0.0 n/a n/a n/a 0.7980 0.7980 0.399
Z-Z, +D+0.750S 2.0 0.0 n/a n/a n/a 0.8535 0.8535 0.427
Z-Z, +D+0.60W 2.0 0.0 n/a n/a n/a 0.2424 0.2424 0.121
Z-Z, +D+0.70E 2.0 0.0 n/a n/a n/a 0.5273 0.5273 0.264
Z-Z, +D+0.750Lr+0.450W 2.0 0.0 n/a n/a n/a 0.5869 0.5869 0.294
Z-Z, +D+0.750S+0.450W 2.0 0.0 n/a n/a n/a 0.6424 0.6424 0.321
Z-Z, +D+0.750S+0.5250E 2.0 0.0 n/a n/a n/a 0.8561 0.8561 0.428
Z-Z, +0.60D+0.60W 2.0 0.0 n/a n/a n/a 0.03285 0.03285 0.016
Z-Z, +0.60D+0.70E 2.0 0.0 n/a n/a n/a 0.3178 0.3178 0.159
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability Al units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Sliding
Footing Flexure
; P Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination K ft Surface iAo inh2 inh2 Kft
X-X, +1.40D 0.3150 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK



APEX

Project Title:
Engineer:
Project ID:
Project Descr:

D-Bats

JVMB

Lee's Summit, MO
PEMB Foundation

General Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.3.16

APEX ENGINEERS INC

DESCRIPTION: Exterior Column Rigid Frame (End Wall)

Footing Flexure

(c) ENERCALC INC 1983-2022

: P Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn
Flexure Axis & Load Combination eft Surface o o o oAt Status
X-X, +1.40D 0.3150 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.50Lr 0.7325 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.50Lr 0.7325 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.50S 0.8263 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.50S 0.8263 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+1.60Lr 1.750 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+1.60Lr 1.750 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+1.60Lr+0.50W 1.156 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+1.60Lr+0.50W 1.156 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+1.60S 2.050 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+1.60S 2.050 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+1.60S+0.50W 1.456 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+1.60S+0.50W 1.456 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.50Lr+W 0.4550 +Z Top 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.50Lr+W 0.4550 -Z Top 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.50S+W 0.3613 +Z Top 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.50S+W 0.3613 -Z Top 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.70S+E 1.061 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +1.20D+0.70S+E 1.061 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +0.90D+W 0.9850 +Z Top 0.7776 AsMin 0.8267 120.176 OK
X-X, +0.90D+W 0.9850 -Z Top 0.7776 AsMin 0.8267 120.176 OK
X-X, +0.90D+E 0.2150 +Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
X-X, +0.90D+E 0.2150 -Z  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z,+1.40D 0.3150 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.40D 0.3150 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.50Lr 0.7325 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.50Lr 0.7325 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.50S 0.8263 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.50S 0.8263 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+1.60Lr 1.750 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+1.60Lr 1.750 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+1.60Lr+0.50W 1.156 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+1.60Lr+0.50W 1.156 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+1.60S 2.050 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+1.60S 2.050 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+1.60S+0.50W 1.456 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+1.60S+0.50W 1.456 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.50Lr+W 0.4550 -X Top 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.50Lr+W 0.4550 +X Top 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.50S+W 0.3613 -X Top 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.50S+W 0.3613 +X Top 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.70S+E 1.061 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +1.20D+0.70S+E 1.061 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +0.90D+W 0.9850 -X Top 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +0.90D+W 0.9850 +X Top 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +0.90D+E 0.2150 -X  Bottom 0.7776 AsMin 0.8267 120.176 OK
Z-Z, +0.90D+E 0.2150 +X  Bottom 0.7776 AsMin 0.8267 120.176 OK
One Way Shear

Load Combination... Vu @ -X Vu @ +X Vu@ -Z Vu @ +Z Vu:Max Phi Vn Vu/ Phi*Vn Status
+1.40D 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50Lr 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50S 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60Lr 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60Lr+0.50W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60S 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60S+0.50W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50Lr+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50S+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.70S+E 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+0.90D+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+0.90D+E 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK



Project Title: D-Bats

,ﬁ% Engineer: JMB
ﬁeﬁﬁ Project ID: Lee's Summit, MO
y Project Descr: PEMB Foundation
APEX :
General Footing Project File: D-BAT.ec6
LIC# : KW-06014638, Build:20.22.3.16 APEX ENGINEERS INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Exterior Column Rigid Frame (End Wall)

Two-Way "Punching” Shear All units k
Load Combination... Vu Phi*Vn Vu / Phi*Vn Status
+1.40D 0.36 psi 177 .48psi 0.002007 OK
+1.20D+0.50Lr 0.83 psi 177.48psi 0.004666 OK
+1.20D+0.50S 0.93 psi 177 .48psi 0.005263 OK
+1.20D+1.60Lr 1.98 psi 177.48psi 0.01115 OK
+1.20D+1.60Lr+0.50W 1.31 psi 177 .48psi 0.007365 OK
+1.20D+1.60S 2.32 psi 177.48psi 0.01306 OK
+1.20D+1.60S+0.50W 1.65 psi 177 .48psi 0.009276 OK
+1.20D+0.50Lr+W 0.51 psi 177.48psi 0.002898 OK
+1.20D+0.50S+W 0.41 psi 177.48psi 0.002301 OK
+1.20D+0.70S+E 1.20 psi 177.48psi 0.00676 OK
+0.90D+W 1.11 psi 177.48psi 0.006275 OK

+0.90D+E 0.24 psi 177.48psi 0.00137 OK



APEX

Project Title: D-Bats

Engineer: JMB

Project ID: Lee's Summit, MO
Project Descr: PEMB Foundation

General Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.3.16

APEX ENGINEERS INC

DESCRIPTION: Interior Column Rigid Frame (Middle 2 & 5)

Code References

(c) ENERCALC INC 1983-2022

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : IBC 2018
General Information

Material Properties
f'c : Concrete 28 day strength
fy : Rebar Yield
Ec : Concrete Elastic Modulus
Concrete Density
o) Values  Flexure

Shear

Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Soil Pressure
Use ftg wt for stability, moments & shears
Add Pedestal Wt for Soil Pressure

Use Pedestal wt for stability, mom & shear
Dimensions

Soil Design Values
3.50 ksi Allowable Soil Bearing
60.0 ksi Soil Density
3,122.0 ksi Increase Bearing By Footing Weight
145.0 pcf Soil Passive Resistance (for Sliding)
0.90 Soil/Concrete Friction Coeff.

0.750 Increases based on footing Depth

Footing base depth below soil surface
Allow press. increase per foot of depth
0.00180 when footing base is below
1.0:1

Yes
No
No

when max. length or width is greater than

2.0 ksf
110.0 pcf
No
250.0 pcf

0.30

ft
ksf
ft

1.0 : 1 Increases based on footing plan dimension
Yes Allowable pressure increase per foot of depth

= ksf
= ft

Width parallel to X-X Axis
Length parallel to Z-Z Axis
Footing Thickness =

Pedestal dimensions...
px : parallel to X-X Axis
pz : parallel to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete...
at Bottom of footing =

Reinforcing

7.50 ft
7.50 ft z
48.0 in

>
7'.8"

in
in

3.0in

7'#"

Edge Dist. = 3"

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size =

Bars parallel to Z-Z Axis
Number of Bars =
Reinforcing Bar Size =
Bandwidth Distribution Check (ACI 15.4.4.2)
Direction Requiring Closer Separation

# Bars required within zone
# Bars required on each side of zone

Applied Loads

26.0

26.0

26 - # 5 Bars

40"

26 - # 5 Bars

n /a X-X Section Looking to +Z

n/a
n/a

Z-Z Section Looking to +X

Lr L S w

P : Column Load
OB : Overburden

8.50

26.0 43.40 -37.60

-0.30 k
ksf

M-xx
M-zz

k-ft
k-ft

V-x
V-z
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Project Title: D-Bats
Engineer: JMB
Project ID:

Project Descr:

Lee's Summit, MO
PEMB Foundation

General Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.3.16
DESCRIPTION: Interior Column Rigid Frame (Middle 2 & 5)

APEX ENGINEERS INC

(c) ENERCALC INC 1983-2022

DESIGN SUMMARY Design OK
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.7515 Soil Bearing 1.503 ksf 2.0 ksf +D+8 about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS 1.094 Uplift -22.560 k 24.675 k +0.60D+0.60W
PASS 0.04668 Z Flexure (+X) 9.955 k-ft/ft 213.253 k-ft/ft +1.20D+1.60S
PASS 0.04668 Z Flexure (-X) 9.955 k-ft/ft 213.253 k-ft/ft +1.20D+1.60S
PASS 0.04668 X Flexure (+2) 9.955 k-ft/ft 213.253 k-ft/ft +1.20D+1.60S
PASS 0.04668 X Flexure (-Z) 9.955 k-ft/ft 213.253 k-ft/ft +1.20D+1.60S
PASS n/a 1-way Shear (+X) 0.0 psi 88.741 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a
PASS n/a 1-way Shear (+Z) 0.0 psi 88.741 psi n/a
PASS n/a 1-way Shear (-Z) 0.0 psi 88.741 psi n/a
PASS n/a 2-way Punching 7.374 psi 88.741 psi +1.20D+1.60S
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.0 n/a 0.0 0.7311 0.7311 n/a n/a 0.366
X-X, +D+Lr 2.0 n/a 0.0 1.193 1.193 n/a n/a 0.597
X-X, +D+S 2.0 n/a 0.0 1.503 1.503 n/a n/a 0.752
X-X, +D+0.750Lr 2.0 n/a 0.0 1.078 1.078 n/a n/a 0.539
X-X, +D+0.750S 2.0 n/a 0.0 1.310 1.310 n/a n/a 0.655
X-X, +D+0.60W 2.0 n/a 0.0 0.330 0.330 n/a n/a 0.165
X-X, +D+0.70E 2.0 n/a 0.0 0.7274 0.7274 n/a n/a 0.364
X-X, +D+0.750Lr+0.450W 2.0 n/a 0.0 0.7770 0.7770 n/a n/a 0.389
X-X, +D+0.750S+0.450W 2.0 n/a 0.0 1.009 1.009 n/a n/a 0.505
X-X, +D+0.750S+0.5250E 2.0 n/a 0.0 1.307 1.307 n/a n/a 0.654
X-X, +0.60D+0.60W 2.0 n/a 0.0 0.03760 0.03760 n/a n/a 0.019
X-X, +0.60D+0.70E 2.0 n/a 0.0 0.4349 0.4349 n/a n/a 0.218
Z-Z, D Only 2.0 0.0 n/a n/a n/a 0.7311 0.7311 0.366
Z-Z, +D+Lr 2.0 0.0 n/a n/a n/a 1.193 1.193 0.597
Z-Z, +D+S 2.0 0.0 n/a n/a n/a 1.503 1.503 0.752
Z-Z, +D+0.750Lr 2.0 0.0 n/a n/a n/a 1.078 1.078 0.539
Z-Z, +D+0.750S 2.0 0.0 n/a n/a n/a 1.310 1.310 0.655
Z-Z, +D+0.60W 2.0 0.0 n/a n/a n/a 0.330 0.330 0.165
Z-Z, +D+0.70E 2.0 0.0 n/a n/a n/a 0.7274 0.7274 0.364
Z-Z, +D+0.750Lr+0.450W 2.0 0.0 n/a n/a n/a 0.7770 0.7770 0.389
Z-Z, +D+0.750S+0.450W 2.0 0.0 n/a n/a n/a 1.009 1.009 0.505
Z-Z, +D+0.750S+0.5250E 2.0 0.0 n/a n/a n/a 1.307 1.307 0.654
Z-Z, +0.60D+0.60W 2.0 0.0 n/a n/a n/a 0.03760 0.03760 0.019
Z-Z, +0.60D+0.70E 2.0 0.0 n/a n/a n/a 0.4349 0.4349 0.218
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability Al units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Sliding
Footing Flexure
; " Mu Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination K ft Surface iAo inh2 inh2 Kft
X-X, +1.40D 1.488 +Z  Bottom 1.037 AsMin 1.075 213.253 OK



APEX

Project Title:
Engineer:
Project ID:
Project Descr:

D-Bats

JVMB

Lee's Summit, MO
PEMB Foundation

General Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.3.16

APEX ENGINEERS INC

DESCRIPTION: Interior Column Rigid Frame (Middle 2 & 5)

Footing Flexure

(c) ENERCALC INC 1983-2022

: P Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn
Flexure Axis & Load Combination eft Surface o o o oAt Status
X-X, +1.40D 1.488 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.50Lr 2.90 +Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.50Lr 2.90 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.50S 3.988 +Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.50S 3.988 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+1.60Lr 6.475 +Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+1.60Lr 6.475 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+1.60Lr+0.50W 4125 +Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+1.60Lr+0.50W 4125 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+1.60S 9.955 +Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+1.60S 9.955 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+1.60S+0.50W 7.605 +Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+1.60S+0.50W 7.605 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.50Lr+W 1.80 +Z Top 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.50Lr+W 1.80 -Z Top 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.50S+W 0.7125 +Z Top 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.50S+W 0.7125 -Z Top 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.70S+E 5.035 +Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +1.20D+0.70S+E 5.035 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +0.90D+W 3.744 +Z Top 1.037 AsMin 1.075 213.253 OK
X-X, +0.90D+W 3.744 -Z Top 1.037 AsMin 1.075 213.253 OK
X-X, +0.90D+E 0.9188 +Z  Bottom 1.037 AsMin 1.075 213.253 OK
X-X, +0.90D+E 0.9188 -Z  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z,+1.40D 1.488 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.40D 1.488 +X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.50Lr 2.90 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.50Lr 2.90 +X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.50S 3.988 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.50S 3.988 +X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+1.60Lr 6.475 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+1.60Lr 6.475 +X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+1.60Lr+0.50W 4125 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+1.60Lr+0.50W 4125 +X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+1.60S 9.955 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+1.60S 9.955 +X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+1.60S+0.50W 7.605 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+1.60S+0.50W 7.605 +X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.50Lr+W 1.80 -X Top 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.50Lr+W 1.80 +X Top 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.50S+W 0.7125 -X Top 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.50S+W 0.7125 +X Top 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.70S+E 5.035 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +1.20D+0.70S+E 5.035 +X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +0.90D+W 3.744 -X Top 1.037 AsMin 1.075 213.253 OK
Z-Z, +0.90D+W 3.744 +X Top 1.037 AsMin 1.075 213.253 OK
Z-Z, +0.90D+E 0.9188 -X  Bottom 1.037 AsMin 1.075 213.253 OK
Z-Z, +0.90D+E 0.9188 +X  Bottom 1.037 AsMin 1.075 213.253 OK
One Way Shear

Load Combination... Vu @ -X Vu @ +X Vu@ -Z Vu @ +Z Vu:Max Phi Vn Vu/ Phi*Vn Status
+1.40D 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50Lr 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50S 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60Lr 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60Lr+0.50W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60S 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+1.60S+0.50W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50Lr+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.50S+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+1.20D+0.70S+E 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+0.90D+W 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK
+0.90D+E 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 88.74 psi 0.00 OK



Project Title: D-Bats

,ﬁ% Engineer: JMB
ﬁeﬁﬁ Project ID: Lee's Summit, MO
y Project Descr: PEMB Foundation
APEX :
General Footing Project File: D-BAT.ec6
LIC# : KW-06014638, Build:20.22.3.16 APEX ENGINEERS INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Interior Column Rigid Frame (Middle 2 & 5)

Two-Way "Punching” Shear All units k
Load Combination... Vu Phi*Vn Vu / Phi*Vn Status
+1.40D 1.10 psi 177 .48 psi 0.006208 OK
+1.20D+0.50Lr 2.15 psi 177.48psi 0.0121 OK
+1.20D+0.50S 2.95 psi 177 .48 psi 0.01664 OK
+1.20D+1.60Lr 4.80 psi 177.48psi 0.02702 OK
+1.20D+1.60Lr+0.50W 3.06 psi 177.48psi 0.01722 OK
+1.20D+1.60S 7.37 psi 177.48psi 0.04155 OK
+1.20D+1.60S+0.50W 5.63 psi 177 .48 psi 0.03174 OK
+1.20D+0.50Lr+W 1.33 psi 177.48psi 0.007512 OK
+1.20D+0.50S+W 0.53 psi 177 .48 psi 0.002974 OK
+1.20D+0.70S+E 3.73 psi 177.48psi 0.02101 OK
+0.90D+W 2.77 psi 177.48psi 0.01563 OK

+0.90D+E 0.68 psi 177.48psi 0.003834 OK



Project Title: D-Bats

\ Engineer: JMB
Project ID: Lee's Summit, MO
Project Descr: PEMB Foundation

APEX
Wall Footing Project File: D-BAT.ec6
LIC# : KW-06014638, Build:20.22.3.16 APEX ENGINEERS INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Continuous Footing

Code References

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

General Information

Material Properties Soil Design Values

f'c : Concrete 28 day strength = 3.50 ksi Allowable Soil Bearing = 2.0 ksf

fy : Rebar Yield = 60.0 ksi Increase Bearing By Footing Weight = No

Ec : Concrete Elastic Modulus = 3,122.0ksi Soil Passive Resistance (for Sliding) = 250.0 pcf

Concrete Density = 145.0 pcf Soil/Concrete Friction Coeff. = 0.30

¢ Values  Flexure = 0.90

Shear = 0.750 Increases based on footing Depth
: : Reference Depth below Surface = ft

Analysis Settings Al P | foot of depth B ksf

Min Steel % Bending Reinf. = han boaco footing 1 balow . CreeP - f*

Min Allow % Temp Reinf. = 0.00180 when base fooling Is below =

Min. Overturning Safety Factor = 1.0:1 Increases based on footing Width

Min. Sliding Safety Factor = 1.0:1 Allow. Pressure Increase per foot of width = ksf

AutoCalc Footing Weight as DL : Yes when footing is wider than = ft

Adjusted Allowable Bearing Pressure = 0.0 ksf
Dimensions Reinforcing

Footing Width = 1.330 ft Footing Thickness = 36in Bars along X-X Axis
Wall Thickness = 6.0in Rebar Centerline to Edge of Concrete... # of Bars in 12" Width =
Wall center offset at Bottom of footing = 3.0in Reinforcing Bar Size = #

from center of footing = 0in

o
P4
o
1"-3-15/16"
Applied Loads
D Lr L S w E H

P : Column Load = 0.050 0.40 0.280 k
OB : Overburden = ksf
V-x = k
M-zz = k-ft

Vx applied in above top of footing




’ Project Title: D-Bats
Engineer: JMB
Project ID:

LEX

Project Descr:

Lee's Summit, MO
PEMB Foundation

Wall Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.3.16 APEX ENGINEERS INC

DESCRIPTION: Continuous Footing

(c) ENERCALC INC 1983-2022

DESIGN SUMMARY Design OK
Factor of Safety Item Applied Capacity Governing Load Combination
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
Utilization Ratio Item Applied Capacity Governing Load Combination
PASS 0.0 Soil Bearing 0.0 ksf 0.0 ksf 0.0
PASS 0.0 Z Flexure (+X) 0.0 k-ft 0.0 k-ft No Moment
PASS 0.0 Z Flexure (-X) 0.0 k-ft 0.0 k-ft No Moment
PASS n/a 1-way Shear (+X) 0.0 psi 0.0 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a

Detailed Results

Soil Bearing

Rotation Axis &

Actual Soil Bearing Stress

Actual / Allowable

Load Combination... Gross Allowable Xecc -X +X Ratio
Overturning Stability Units : k-ft
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability
Force Application Axis
Load Combination... Sliding Force Resisting Force Sliding SafetyRatio Status
Footing Has NO Sliding
Footing Flexure
Flexure Axis & Load Combination Mu W.hich Tension @ Bot. As Req'd Gan. As Ac.tual As Phi*Mn
k-ft Side ? or Top ? in"2 inh2 in2 K-ft Status
One Way Shear Units : k
Load Combination... Vu @ -X Vu @ +X Vu:Max Phi Vn Vu / Phi*Vn Status




Project Title: D-Bats

\ Engineer: JMB
Project ID: Lee's Summit, MO
Project Descr: PEMB Foundation

APEX

ENGINEERS, INt
Wall Footing Project File: d-bat.ec6
LIC# : KW-06014638, Build:20.22.4.26 APEX ENGINEERS INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Continuous Footing (2" Gap Between E.O.S and Stone Wall)

Code References

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

General Information

Material Properties Soil Design Values

f'c : Concrete 28 day strength = 3.50 ksi Allowable Soil Bearing = 2.0 ksf

fy : Rebar Yield = 60.0 ksi Increase Bearing By Footing Weight = No

Ec : Concrete Elastic Modulus = 3,122.0 ksi Soil Passive Resistance (for Sliding) = 250.0 pcf

Concrete Density = 145.0 pcf Soil/Concrete Friction Coeff. = 0.30

¢ Values  Flexure = 0.90

Shear - 0.750 Increases based on footing Depth
; ; Reference Depth below Surface = ft

Analysis Settings Al P | f f depth - ksf

Min Steel % Bending Reinf. = ov;. rte)ssurfe rg_cregst; pler oot of dept - ﬂs

Min Allow % Temp Reinf. = 0.00180 when base fooling Is below =

Min. Overturning Safety Factor = 1.0:1 Increases based on footing Width

Min. Sliding Safety Factor = 10:1 Allow. Presspre _Incrgase per foot of width = ksf

AutoCalc Footing Weight as DL : Yes when footing is wider than = ft

Adjusted Allowable Bearing Pressure = 2.0 ksf
Dimensions Reinforcing

Footing Width = 2.250ft Footing Thickness = 36.0in Bars along X-X Axis
Wall Thickness = 4.0in Rebar Centerline to Edge of Concrete... # of Bars in 12" Width =
Wall center offset at Bottom of footing = 3.0in Reinforcing Bar Size = # 4

from center of footing = 11.5in

-
21" %ﬁ%
23" H
Applied Loads
D Lr L S W E H

P : Column Load = 0.5450 0.40 0.280 k
OB : Overburden = ksf
V-X = k
M-zz = k-ft

Vx applied = in above top of footing



APEX

NEERS, IN

Project Title:
Engineer:
Project ID:
Project Descr:

D-Bats
JMB

Lee's Summit, MO
PEMB Foundation

Wall Footing

Project File: d-bat.ec6

LIC# : KW-06014638, Build:20.22.4.26
DESCRIPTION: Continuous Footing (2" Gap Between E.O.S and Stone Wall)

DESIGN SUMMARY

APEX ENGINEERS INC

(c) ENERCALC INC 1983-2022

Design OK

Factor of Safety Item Applied Capacity Governing Load Combination
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
Utilization Ratio Iltem Applied Capacity Governing Load Combination
PASS 0.9727 Soil Bearing 1.945 ksf 2.0 ksf +D+Lr
PASS 0.0 Z Flexure (+X) 0.0 k-ft 0.0 k-ft No Moment
PASS 0.005821 Z Flexure (-X) 0.6774 k-ft 116.380 k-ft +0.90D
PASS n/a 1-way Shear (+X) 0.0 psi 88.741 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a

Detailed Results

Soil Bearing

Rotation Axis &

Actual Soil Bearing Stress

Actual / Allowable

Load Combination... Gross Allowable Xecc -X +X Ratio
, D Only 2.0 ksf 4.113in 0.06646 ksf 1.288 ksf 0.644
, +D+Lr 2.0 ksf 5.649 in 0.0 ksf 1.945 ksf 0.973
, +D+S 2.0 ksf 5.260 in 0.0 ksf 1.738 ksf 0.869
, +D+0.750Lr 2.0 ksf 5.328in 0.0 ksf 1.772 ksf 0.886
, +D+0.750S 2.0 ksf 5.008 in 0.0 ksf 1.622 ksf 0.811
, +0.60D 2.0 ksf 4.113in 0.03988 ksf 0.7728 ksf 0.386
Overturning Stability Units : k-ft
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability
Force Application Axis
Load Combination... Sliding Force Resisting Force Sliding SafetyRatio Status
Footing Has NO Sliding
Footing Flexure
Flexure Axis & Load Combination Mu Which Tension @ Bot. As. Req'd G\(rn. As Ac.tual As Phi*Mn
k-ft Side ? or Top ? in"2 in"2 in~2 k-ft Status
, +1.40D 1.054 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.40D 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.50Lr 0.8864 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.50Lr 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.50S 0.8913 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.50S 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+1.60Lr 0.8523 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+1.60Lr 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+1.60S 0.8667 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+1.60S 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.70S 0.8866 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.70S 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +0.90D 0.6774 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +0.90D 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
One Way Shear Units : k
Load Combination... Vu @ -X Vu @ +X Vu:Max Phi Vn Vu / Phi*Vn Status
+1.40D 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+0.50Lr 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+0.50S 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+1.60Lr 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+1.60S 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+0.70S Opsi Opsi 0 psi 88.741 psi 0 OK
+0.90D 0 psi 0 psi 0 psi 88.741 psi 0 OK



Project Title: D-Bats

\ Engineer: JMB
Project ID: Lee's Summit, MO
Project Descr: PEMB Foundation

APEX
Wall Footing Project File: D-BAT.ec6
LIC# : KW-06014638, Bulld:20.22.4.26 APEX ENGINEERS INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Continuous Footing (Stone at E.O.S.)

Code References

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

General Information

Material Properties Soil Design Values

f'c : Concrete 28 day strength = 3.50 ksi Allowable Soil Bearing = 2.0 ksf

fy : Rebar Yield = 60.0 ksi Increase Bearing By Footing Weight = No

Ec : Concrete Elastic Modulus = 3,122.0 ksi Soil Passive Resistance (for Sliding) = 250.0 pcf

Concrete Density = 145.0 pcf Soil/Concrete Friction Coeff. = 0.30

¢ Values  Flexure = 0.90

Shear - 0.750 Increases based on footing Depth
; ; Reference Depth below Surface = ft

Analysis Settings Al P | f f depth - ksf

Min Steel % Bending Reinf. = ov;. rte)ssurfe rg_cregst; pler oot of dept - ﬂs

Min Allow % Temp Reinf. = 0.00180 when base fooling Is below =

Min. Overturning Safety Factor = 1.0:1 Increases based on footing Width

Min. Sliding Safety Factor = 10:1 Allow. Presspre _Incrgase per foot of width = ksf

AutoCalc Footing Weight as DL : Yes when footing is wider than = ft

Adjusted Allowable Bearing Pressure = 2.0 ksf
Dimensions Reinforcing

Footing Width = 2.250ft Footing Thickness = 36.0in Bars along X-X Axis
Wall Thickness = 4.0in Rebar Centerline to Edge of Concrete... # of Bars in 12" Width =
Wall center offset at Bottom of footing = 3.0in Reinforcing Bar Size = # 4

from center of footing = 11.5in

-
21" %ﬁ%
23" H
Applied Loads
D Lr L S W E H

P : Column Load = 0.5450 0.40 0.280 k
OB : Overburden = ksf
V-X = k
M-zz = k-ft

Vx applied = in above top of footing



APEX

NEERS, IN

Project Title:
Engineer:
Project ID:
Project Descr:

D-Bats
JMB

Lee's Summit, MO
PEMB Foundation

Wall Footing

Project File: D-BAT.ec6

LIC# : KW-06014638, Build:20.22.4.26
DESCRIPTION: Continuous Footing (Stone at E.O.S.)

DESIGN SUMMARY

APEX ENGINEERS INC

(c) ENERCALC INC 1983-2022

Design OK

Factor of Safety Item Applied Capacity Governing Load Combination
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
Utilization Ratio Iltem Applied Capacity Governing Load Combination
PASS 0.9727 Soil Bearing 1.945 ksf 2.0 ksf +D+Lr
PASS 0.0 Z Flexure (+X) 0.0 k-ft 0.0 k-ft No Moment
PASS 0.005821 Z Flexure (-X) 0.6774 k-ft 116.380 k-ft +0.90D
PASS n/a 1-way Shear (+X) 0.0 psi 88.741 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a

Detailed Results

Soil Bearing

Rotation Axis &

Actual Soil Bearing Stress

Actual / Allowable

Load Combination... Gross Allowable Xecc -X +X Ratio
, D Only 2.0 ksf 4.113in 0.06646 ksf 1.288 ksf 0.644
, +D+Lr 2.0 ksf 5.649 in 0.0 ksf 1.945 ksf 0.973
, +D+S 2.0 ksf 5.260 in 0.0 ksf 1.738 ksf 0.869
, +D+0.750Lr 2.0 ksf 5.328in 0.0 ksf 1.772 ksf 0.886
, +D+0.750S 2.0 ksf 5.008 in 0.0 ksf 1.622 ksf 0.811
, +0.60D 2.0 ksf 4.113in 0.03988 ksf 0.7728 ksf 0.386
Overturning Stability Units : k-ft
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability
Force Application Axis
Load Combination... Sliding Force Resisting Force Sliding SafetyRatio Status
Footing Has NO Sliding
Footing Flexure
Flexure Axis & Load Combination Mu Which Tension @ Bot. As. Req'd G\(rn. As Ac.tual As Phi*Mn
k-ft Side ? or Top ? in"2 in"2 in~2 k-ft Status
, +1.40D 1.054 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.40D 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.50Lr 0.8864 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.50Lr 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.50S 0.8913 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.50S 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+1.60Lr 0.8523 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+1.60Lr 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+1.60S 0.8667 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+1.60S 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.70S 0.8866 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +1.20D+0.70S 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +0.90D 0.6774 -X Bottom 0.7776  Min Temp % 0.8 116.38 OK
, +0.90D 0 +X Bottom 0.7776  Min Temp % 0.8 116.38 OK
One Way Shear Units : k
Load Combination... Vu @ -X Vu @ +X Vu:Max Phi Vn Vu / Phi*Vn Status
+1.40D 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+0.50Lr 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+0.50S 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+1.60Lr 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+1.60S 0 psi 0 psi 0 psi 88.741 psi 0 OK
+1.20D+0.70S Opsi Opsi 0 psi 88.741 psi 0 OK
+0.90D 0 psi 0 psi 0 psi 88.741 psi 0 OK



Anchor Design



FRAME LINE 2 UPLIFT

FRAMELINE 2A

D L Lr S W E
3.6 0 11.1 17.8 -14.3 0.2
LC (ASD) | LOAD (K)
1 3.6
2 3.6
3 21.4
4 16.95
5 -4.98
6 10.515
7 -6.42
FRAMELINE 2F
D L Lr S W E
3.4 0 11.1 17.7 -16.9 0.4
LC (ASD) | LOAD (K)
1 3.4
2 3.4
3 21.1
4 16.675
5 -6.74
6 9.07
7 -8.1
FRAMELINE 2MID
D L Lr S W E
7.3 0 24.7 41.2 -34.6 -0.2
LC (ASD) | LOAD (K)
1 7.3
2 7.3
3 48.5
4 38.2
5 -13.46
6 22.63
7 -16.38




FRAME LINE 5 UPLIFT

FRAMELINE 5A

D L Lr S W E
3.6 0 7.9 12.4 -10 -0.5
LC (ASD) | LOAD (K)
1 3.6
2 3.6
3 16
4 12.9
5 2.4
6 8.4
7 -3.84
FRAMELINE 5F
D L Lr S W E
5.8 0 16.2 26.1 -23.5 -0.2
LC (ASD) | LOAD (K)
1 5.8
2 5.8
3 31.9
4 25.375
5 -8.3
6 14.8
7 -10.62
FRAMELINE 5MID
D L Lr S W E
8.5 0 26 43.4 -37.6 -0.3
LC (ASD) | LOAD (K)
1 8.5
2 8.5
3 51.9
4 41.05
5 -14.06
6 24.13
7 -17.46




D L Lr S W E
1.8 0 7.4 8.9 -9.5 0.1
LC (ASD) | LOAD (K)

1 1.8

2 1.8

3 10.7

4 8.475

5 -3.9

6 4.2

7 -4.62




FRAME LINE 2 SHEAR

FRAMELINE 2A

D L Lr S W E
1 0 3.3 5.6 7.7 -0.5
LC (ASD) | LOAD (K)
1 1
2 1
3 6.6
4 5.2
5 -3.62
6 1.735
7 -4.02
FRAMELINE 2F
L Lr S W E
-1 0 3.3 -5.6 11.4 0.4
LC (ASD) | LOAD (K)
1 -1
2 -1
3 -1
4 -1
5 5.84
6 413
7 6.24




FRAME LINE 5 SHEAR

FRAMELINE 5A

D L Lr S W E
1.5 0 4.6 7.6 -10 -0.8

LC (ASD) | LOAD (K)

1 1.5

2 1.5

3 9.1

4 7.2

5 -4.5

6 2.7

7 5.1

FRAMELINE 5F
D L Lr S W E
-1.5 0 -4.6 7.6 11.9 -0.8

LC (ASD) | LOAD (K)

1 -1.5

2 -1.5

3 -1.5

4 -1.5

5 5.64

6 3.855

7 6.24




D L Lr W
0 0 0 5.2
LC (ASD) | LOAD (K)

1 0

2 0

3 0

4 0

5 3.12

6 2.34

7 3.12




Company: Apex Engineers Date: |3/29/2022

Engineer: JMB Page: |1/6
NET L = Vorsi Project: D-Bats
—_— ““@ ersion 3.0.7947.0 Address: Lee's Summit, MO

Phone:

E-mail:

1.Project information

Customer company: Davidson Architecture & Engineering Project description: Anchor Bolt Design for Detail (A.B.C)

Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: F1554 Grade 55

Diameter (inch): 0.750

Effective Embedment depth, her (inch): 10.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 11.50

Chmin (inCh): 1.22

Smin (inch): 3.00

Recommended Anchor

Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 44.00

State: Cracked

Compressive strength, f'c (psi): 3500

ch,VI 1.0

Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes

Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 8.25 x 8.00 x 0.38
Yield stress: 36000 psi

Profile type/size: W8X15

Anchor Name: Heavy Hex Bolt - 3/4"@ Heavy Hex Bolt, F1554 Gr. 55

BT B b e b )R | 3
SRR EEE RAREL]

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Bl cwi® \/ersion 3.0.7947.0

8 Anchor Designer“" Company: Apex Engineers Date:. 3/29/2022
Engineer: JMB Page: |2/6
Software Project: D-Bats
. Address: Lee's Summit, MO
Phone:
E-mail:

Load and Geometry

Load factor source: ACI 318 Section 5.3
Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb] 4700
Vuax [Ib]: 3200
Vuay [lb] 0
Moux [ft-Ib]: O
Muy [ﬂ-lb] 0
M [ft-Ib]: O

<Figure 1>

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

Simpson Strong-Tie Company Inc.

5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com




E=t—t B2 Version 3.0.7947.0
®

Company: Apex Engineers Date: |3/29/2022
Engineer: JMB Page: |3/6
Project: D-Bats

Address: Lee's Summit, MO

Phone:

E-mail:

<Figure 2>

31.50

26.37

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com




. Company: Apex Engineers Date: |3/29/2022
Anchor Designer™ e _
ngineer: JMB Page: |4/6
D | SOf_twa re Project: D-Bats
Version 3.0.7947.0 Address: Lee's Summit, MO
Phone:
E-mail:
3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)2+(Vuay)? (Ib)
1 1833.3 800.0 0.0 800.0
2 1833.3 800.0 0.0 800.0
3 566.1 800.0 0.0 800.0
4 566.1 800.0 0.0 800.0
Sum 4798.8 3200.0 0.0 3200.0
Maximum concrete compression strain (%o): 0.01 <Figure 3>
Maximum concrete compression stress (psi): 60
Resultant tension force (Ib): 4799
Resultant compression force (Ib): 99 Q 4 O 3
Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.79 Y
Eccentricity of resultant shear forces in x-axis, e'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'vy (inch): 0.00 O ,I O 2

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (Ib) ¢ ¢Nsa (Ib)
25050 0.75 18788

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = keda\Foher® (Eq. 17.4.2.23)

ke Aa fe (psi) her (in) Nb (Ib)
24.0 1.00 3500 10.000 44900

@Ncbg =¢ (Anc/ Anco) Pee,n Pedn Pen FepnNb (Sec. 17.3.1 & Eq. 17.4.2.1b)
Anc (in?)  Anco (in?) Camin (in) oo Poan N PepN N (Ib) ] $Nebg (Ib)
1089.00  900.00 25.50 0.950 1.000 1.00 1.000 44900 0.70 36122

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

@Npn = ¢¥epNp = ¢ ¥c,p8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)
Pep Abrg (in2) fe (psi) ¢ #Npn (Ib)
1.0 0.91 3500 0.70 17856

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



Anchor DesignerTM (éon?pan)f: Apex Engineers Date:. 3/29/2022
ngineer: JMB Page: |5/6
HON. e Software Project: D-Bats
e Version 3.0.7947.0 Address: Lee's Summit, MO
Phone:
E-mail:
8. Steel Strength of Anchor in Shear (Sec. 17.5.1)
Vsa (Ib) Borout ¢ PoroutV'sa (Ib)
15030 1.0 0.65 9770
9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)
Shear perpendicular to edge in x-direction:
Vix = min|7(le/ da)° 2N dadaVFscar™5; 94aNFecar™®| (EqQ. 17.5.2.2a & Eq. 17.5.2.2b)
le (in) da (in) Aa f’e (psi) Car (in) Vix (Ib)
6.00 0.750 1.00 3500 29.33 84590
$Vabgx = ¢ (Ave/ Aveo) Wec,v Fed,v Fev ¥hvVix (Sec. 17.3.1 & Eq. 17.5.2.1b)
Ave (in?) Aveo (in?) Foc v Fod,v Fev Fhv Vix (Ib) ¢ @Vebgx (Ib)
2376.00 3872.00 1.000 0.874 1.000 1.000 84590 0.70 31752
Shear parallel to edge in y-direction:
Vix = min|7(le/ da)° N dadaVFoCar™®; 9AaNFecar 8| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)
le (in) da (in) Aa fe (psi) Cat (in) Vix (Ib)
6.00 0.750 1.00 3500 25.50 68563
Vergy = ¢ (2)(Ave/ Aveo) Fec,v Ped,v Fev FnvViox (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1b)
Ave (in?) Aveo (in?) Pec,v Ped,v Fev Fhv Viox (Ib) ¢ $Vebgy (ID)
2328.28 2926.13 1.000 1.000 1.000 1.000 68563 0.70 76376
10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)
#Vopg = @KepNevg = @Kep(Anc/ Anco) Fec, N FPean Fon PopnNb (Sec. 17.3.1 & Eq. 17.5.3.1b)
kep Ane (in?) Anco (in?) ooy Pogn Ton Fop N N (Ib) ] #Vepg (Ib)
2.0 1089.00 900.00 1.000 1.000 1.000 1.000 44900 0.70 76060
11. Results
Interaction of Tensile and Shear Forces (Sec. 17.6.)
Tension Factored Load, Nua (Ib) Design Strength, gNa (Ib)  Ratio Status
Steel 1833 18788 0.10 Pass
Concrete breakout 4799 36122 0.13 Pass (Governs)
Pullout 1833 17856 0.10 Pass
Shear Factored Load, Vua (Ib) Design Strength, gV (Ib)  Ratio Status
Steel 800 9770 0.08 Pass
T Concrete breakout x+ 3200 31752 0.10 Pass (Governs)
|| Concrete breakout y+ 1600 76376 0.02 Pass (Governs)
Pryout 3200 76060 0.04 Pass
Interaction check  Nua/¢Nn Via/$Vin Combined Ratio Permissible Status
Sec. 17.6..1 0.13 0.00 13.3% 1.0 Pass

3/4"@ Heavy Hex Bolt, F1554 Gr. 55 with hef = 10.000 inch meets the selected design criteria.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com




Company: Apex Engineers Date: |3/29/2022
Engineer: JMB Page: |6/6
Project: D-Bats

T Address: Lee's Summit, MO
Phone:
E-mail:

12. Warnings

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

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

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



Company: Apex Engineers Date: |3/28/2022
Engineer: JMB Page: |1/6
NET L = Vorsi Project: D-Bats
s Version 3.0.7947.0 Address: Lee's Summit, MO
Phone:
E-mail:

1.Project information

Customer company: Davidson Architecture & Engineering
Customer contact name:

Customer e-mail:

Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: F1554 Grade 55

Diameter (inch): 0.750

Effective Embedment depth, her (inch): 10.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 11.50

Chmin (inCh): 1.22

Smin (inch): 3.00

Recommended Anchor

Project description: Archor Bolt Design for Detail (D)
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 44.00

State: Cracked

Compressive strength, f'c (psi): 3500

ch,VI 1.0

Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes

Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 12.56 x 8.00 x 0.38
Yield stress: 36000 psi

Profile type/size: W12X30

Anchor Name: Heavy Hex Bolt - 3/4"@ Heavy Hex Bolt, F1554 Gr. 55

BT B b e b )R | 3
SRR EEE RAREL]

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Company: Apex Engineers Date: |3/28/2022
Engineer: JMB Page: |2/6
Project: D-Bats

Address: Lee's Summit, MO

Phone:

E-mail:

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [Ib]: 8100
Vuax [Ib]: 6600
Vuay [lb] 0
Moux [ft-Ib]: O
Muy [ﬂ-lb] 0
M [ft-Ib]: O

<Figure 1>

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Company: Apex Engineers Date: |3/28/2022
Engineer: JMB Page: |3/6
Project: D-Bats

Address: Lee's Summit, MO

Phone:

E-mail:

<Figure 2>

29.81

27.25

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com




Anchor DesignerTM (é‘on?pan)f: Apex Engineers Date:. 3/28/2022
ngineer: JMB Page: |4/6
01 e Software Project: D-Bats
e Version 3.0.7947.0 Address: Lee's Summit, MO
Phone:
E-mail:
3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)2+(Vuay)? (Ib)
1 1402.9 1650.0 0.0 1650.0
2 1402.9 1650.0 0.0 1650.0
3 3188.5 1650.0 0.0 1650.0
4 3188.5 1650.0 0.0 1650.0
Sum 9182.9 6600.0 0.0 6600.0
Maximum concrete compression strain (%o): 0.05 <Figure 3>

Maximum concrete compression stress (psi): 237

Resultant tension force (Ib): 9183

Resultant compression force (Ib): 1083

Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.58
Eccentricity of resultant shear forces in x-axis, e'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'vy (inch): 0.00

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)
Nsa (Ib) ¢ #Nsa (Ib)
25050 0.75 18788

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = keda\Foher® (Eq. 17.4.2.23)

ke Aa fe (psi) her (in) Nb (Ib)
24.0 1.00 3500 10.000 44900

@Ncbg =¢ (Anc/ Anco) Pee,n Pedn Pen FepnNb (Sec. 17.3.1 & Eq. 17.4.2.1b)
Anc (in?)  Anco (in?) Camin (in) oo Poan N PepN N (Ib) ] $Nebg (Ib)
1089.00  900.00 27.25 0.963 1.000 1.00 1.000 44900 0.70 36607

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

@Npn = ¢¥epNp = ¢ ¥c,p8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)
Pep Abrg (in2) fe (psi) ¢ #Npn (Ib)
1.0 0.91 3500 0.70 17856

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



Anchor DesignerTM (éon?pan)f: Apex Engineers Date:. 3/28/2022
ngineer: JMB Page: |5/6
01 e Software Project: D-Bats
EREREIENE Version 3.0.7947.0 Address: Lee's Summit, MO
Phone:
E-mail:
8. Steel Strength of Anchor in Shear (Sec. 17.5.1)
Vsa (Ib) Borout ¢ PoroutV'sa (Ib)
15030 1.0 0.65 9770
9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)
Shear perpendicular to edge in x-direction:
Vix = min|7(le/ da)° 2N dadaVFscar™5; 94aNFecar™®| (EqQ. 17.5.2.2a & Eq. 17.5.2.2b)
le (in) da (in) Aa f’e (psi) Car (in) Vix (Ib)
6.00 0.750 1.00 3500 29.33 84590
$Vabgx = ¢ (Ave/ Aveo) Wec,v Fed,v Fev ¥hvVix (Sec. 17.3.1 & Eq. 17.5.2.1b)
Ave (in?) Aveo (in?) Foc v Fod,v Fev Fhv Vix (Ib) ¢ @Vebgx (Ib)
2640.00 3872.00 1.000 0.894 1.000 1.000 84590 0.70 36106
Shear parallel to edge in y-direction:
Vix = min|7(le/ da)° N dadaVFoCar™®; 9AaNFecar 8| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)
le (in) da (in) Aa fe (psi) Cat (in) Vix (Ib)
6.00 0.750 1.00 3500 28.50 81011
Vergy = ¢ (2)(Ave/ Aveo) Fec,v Ped,v Fev FnvViox (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1b)
Ave (in?) Aveo (in?) Pec,v Ped,v Fev Fhv Viox (Ib) ¢ $Vebgy (ID)
2567.57 3655.13 1.000 1.000 1.000 1.000 81011 0.70 79669
10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)
#Vopg = @KepNevg = @Kep(Anc/ Anco) Fec, N FPean Fon PopnNb (Sec. 17.3.1 & Eq. 17.5.3.1b)
kep Ane (in?) Anco (in?) ooy Pogn Ton Fop N N (Ib) ] #Vepg (Ib)
2.0 1089.00 900.00 1.000 1.000 1.000 1.000 44900 0.70 76060
11. Results
Interaction of Tensile and Shear Forces (Sec. 17.6.)
Tension Factored Load, Nua (Ib) Design Strength, gNa (Ib)  Ratio Status
Steel 3189 18788 0.17 Pass
Concrete breakout 9183 36607 0.25 Pass (Governs)
Pullout 3189 17856 0.18 Pass
Shear Factored Load, Vua (Ib) Design Strength, gV (Ib)  Ratio Status
Steel 1650 9770 0.17 Pass
T Concrete breakout x+ 6600 36106 0.18 Pass (Governs)
|| Concrete breakout y+ 3300 79669 0.04 Pass (Governs)
Pryout 6600 76060 0.09 Pass
Interaction check  Nua/¢Nn Via/$Vin Combined Ratio Permissible Status
Sec. 17.6..1 0.25 0.00 251% 1.0 Pass

3/4"@ Heavy Hex Bolt, F1554 Gr. 55 with hef = 10.000 inch meets the selected design criteria.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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12. Warnings

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

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

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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1.Project information

Customer company: Davidson Architecture & Engineering
Customer contact name:

Customer e-mail:

Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: F1554 Grade 55

Diameter (inch): 0.750

Effective Embedment depth, her (inch): 10.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 11.50

Chmin (inCh): 1.22

Smin (inch): 3.00

Recommended Anchor

Project description: Anchor Bolt Design for Detail (E)
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 44.00

State: Cracked

Compressive strength, f'c (psi): 3500

ch,VI 1.0

Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes

Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 12.75 x 12.00 x 0.38
Yield stress: 36000 psi

Profile type/size: W12X35

Anchor Name: Heavy Hex Bolt - 3/4"@ Heavy Hex Bolt, F1554 Gr. 55

BT B b e b )R | 3
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Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Project: D-Bats

Address: Lee's Summit, MO

Phone:

E-mail:

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [Ib]: 10700
Vuax [Ib]: 9100
Vuay [lb] 0

Moux [ft-Ib]: O
Muy [ﬂ-lb] 0
M [ft-Ib]: O

<Figure 1>

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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<Figure 2>

2712

29.87

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load y, Shear load combined,

Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)2+(Vuay)? (Ib)
1 1927.5 2275.0 0.0 2275.0
2 19275 2275.0 0.0 2275.0
3 42523 2275.0 0.0 2275.0
4 4252.3 2275.0 0.0 2275.0
Sum 12359.7 9100.0 0.0 9100.0
Maximum concrete compression strain (%o): 0.06 <Figure 3>
Maximum concrete compression stress (psi): 273
Resultant tension force (Ib): 12360
Resultant compression force (Ib): 1660
Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.56
Eccentricity of resultant shear forces in x-axis, e'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'vy (inch): 0.00
02

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (Ib) ¢ ¢Nsa (Ib)
25050 0.75 18788

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = keda\Foher® (Eq. 17.4.2.23)

ke Aa fe (psi) her (in) Nb (Ib)
24.0 1.00 3500 10.000 44900

@Ncbg =¢ (Anc/ Anco) Pee,n Pedn Pen FepnNb (Sec. 17.3.1 & Eq. 17.4.2.1b)
Anc (in?)  Anco (in?) Camin (in) oo Poan N PepN N (Ib) ] $Nebg (Ib)
1089.00  900.00 27.12 0.964 1.000 1.00 1.000 44900 0.70 36651

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

@Npn = ¢¥epNp = ¢ ¥c,p8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)
Pep Abrg (in2) fe (psi) ¢ #Npn (Ib)
1.0 0.91 3500 0.70 17856

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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8. Steel Strength of Anchor in Shear (Sec. 17.5.1)
Vsa (Ib) Borout ¢ PoroutV'sa (Ib)
15030 1.0 0.65 9770
9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)
Shear perpendicular to edge in x-direction:
Vix = min|7(le/ da)° 2N dadaVFscar™5; 94aNFecar™®| (EqQ. 17.5.2.2a & Eq. 17.5.2.2b)
le (in) da (in) Aa f’e (psi) Car (in) Vix (Ib)
6.00 0.750 1.00 3500 29.33 84590
$Vabgx = ¢ (Ave/ Aveo) Wec,v Fed,v Fev ¥hvVix (Sec. 17.3.1 & Eq. 17.5.2.1b)
Ave (in?) Aveo (in?) Foc v Fod,v Fev Fhv Vix (Ib) ¢ @Vebgx (Ib)
2640.00 3872.00 1.000 0.894 1.000 1.000 84590 0.70 36106
Shear parallel to edge in y-direction:
Vix = min|7(le/ da)° N dadaVFoCar™®; 9AaNFecar 8| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)
le (in) da (in) Aa fe (psi) Cat (in) Vix (Ib)
6.00 0.750 1.00 3500 28.50 81011
Vergy = ¢ (2)(Ave/ Aveo) Fec,v Ped,v Fev FnvViox (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1b)
Ave (in?) Aveo (in?) Pec,v Ped,v Fev Fhv Viox (Ib) ¢ $Vebgy (ID)
2564.57 3655.13 1.000 1.000 1.000 1.000 81011 0.70 79576
10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)
#Vopg = @KepNevg = @Kep(Anc/ Anco) Fec, N FPean Fon PopnNb (Sec. 17.3.1 & Eq. 17.5.3.1b)
kep Ane (in?) Anco (in?) ooy Pogn Ton Fop N N (Ib) ] #Vepg (Ib)
2.0 1089.00 900.00 1.000 1.000 1.000 1.000 44900 0.70 76060
11. Results
Interaction of Tensile and Shear Forces (Sec. 17.6.)
Tension Factored Load, Nua (Ib) Design Strength, gNa (Ib)  Ratio Status
Steel 4252 18788 0.23 Pass
Concrete breakout 12360 36651 0.34 Pass (Governs)
Pullout 4252 17856 0.24 Pass
Shear Factored Load, Vua (Ib) Design Strength, gV (Ib)  Ratio Status
Steel 2275 9770 0.23 Pass
T Concrete breakout x+ 9100 36106 0.25 Pass (Governs)
|| Concrete breakout y+ 4550 79576 0.06 Pass (Governs)
Pryout 9100 76060 0.12 Pass
Interaction check  Nua/¢Nn Via/$Vin Combined Ratio Permissible Status
Sec. 17.6..1 0.34 0.00 33.7% 1.0 Pass

3/4"@ Heavy Hex Bolt, F1554 Gr. 55 with hef = 10.000 inch meets the selected design criteria.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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12. Warnings

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

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

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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1.Project information

Customer company: Davidson Architecture & Engineering
Customer contact name:

Customer e-mail:

Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: F1554 Grade 55

Diameter (inch): 0.750

Effective Embedment depth, her (inch): 10.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 11.50

Chmin (inCh): 1.22

Smin (inch): 3.00

Recommended Anchor

Project description: Anchor Bolt Design for Detail (F)
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 44.00

State: Cracked

Compressive strength, f'c (psi): 3500

ch,VI 1.0

Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes

Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 16.00 x 10.00 x 0.25
Yield stress: 36000 psi

Profile type/size: HSS7X0.375

Anchor Name: Heavy Hex Bolt - 3/4"@ Heavy Hex Bolt, F1554 Gr. 55

BT B b e b )R | 3
SRR EEE RAREL]

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Load and Geometry

Load factor source: ACI 318 Section 5.3
Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [Ib]: 17500
Vuax [lb] 0
Vuay [lb] 0

Moux [ft-Ib]: O
Muy [ﬂ-lb] 0
M [ft-Ib]: O

<Figure 1>

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

Simpson Strong-Tie Company Inc.

5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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<Figure 2>
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Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)?+(Vuay)? (Ib)

1 4375.0 0.0 0.0 0.0

2 4375.0 0.0 0.0 0.0

3 4375.0 0.0 0.0 0.0

4 4375.0 0.0 0.0 0.0

Sum 17500.0 0.0 0.0 0.0
Maximum concrete compression strain (%o): 0.00 <Figure 3>
Maximum concrete compression stress (psi): 0 o 4 i) 3
Resultant tension force (Ib): 17500
Resultant compression force (Ib): 0
Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.00 Y

1 o2

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (Ib) @ $Nsa (Ib)

25050 0.75 18788
5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = kedaNfoher' (Eq. 17.4.2.23)

ke Aa fe (psi) her (in) Nb (Ib)

24.0 1.00 3500 10.000 44900
@Ncbg =¢ (Anc/ Anco) Pee,n Pedn Pen FepnNb (Sec. 17.3.1 & Eq. 17.4.2.1b)

Anc (in?)  Anco (in?) Camin (in) oo Poan N PepN N (Ib) ] $Nebg (Ib)

1512.00 900.00 39.00 1.000 1.000 1.00 1.000 44900 0.70 52802

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)
@Npn = ¢¥epNp = ¢ ¥c,p8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)
Pep Abrg (in?) fe (psi) ¢ #Npn (Ib)

1.0 0.91 3500 0.70 17856

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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11. Results
11. Interaction of Tensile and Shear Forces (Sec. D.7)?
Tension Factored Load, Nua (Ib) Design Strength, gNa (Ib)  Ratio Status
Steel 4375 18788 0.23 Pass
Concrete breakout 17500 52802 0.33 Pass (Governs)
Pullout 4375 17856 0.25 Pass

3/4"@ Heavy Hex Bolt, F1554 Gr. 55 with hef = 10.000 inch meets the selected design criteria.

12. Warnings
- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per
designer option.

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

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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