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Structural Calculations

For HBL

Panattoni - Tumwater
South Sound Commerce Center
Building A

Tumwater, WA
Project # 2210856.20

Project Principal Danial L. Booth PE SE

Design Criteria
Design Codes and Standards

Codes and Standards: Structural design and construction shall be in accordance with the
applicable sections of the following codes and standards as adopted and amended by the local
building authority: International Building Code, 2018 Edition.

Structural Design Criteria:

Live Load Criteria:
Roof (Min Blanket Snow) 25 psf
Slab on Grade 350 psf
Wind Load Criteria:
Ultimate Wind Speed 97mph
Risk Category Il
Wind Exposure B
Topographic Factor 1.00 f 03/24/2022
Seismic Criteria:
Risk Category I
Seismic Importance Factor 1.00
Ss =1.370 S =0.519
S¢s = 0.913 Sat = 0.616
Site Class =D
Seismic Design Category =D

Response Modification Coeff. (R): 5
Seismic Response Coeff. (Cs): 0.183
Soil Criteria:

Based on Geotechnical Engineering Report by: Terra Associates inc, dated January 31, 2022.
Allowable Soil Bearing Capacity: 2,500psf allow 33% increase for loads from wind or seismic
origin.

Project Description

The project consists of a standard tilt warehouse structure with concrete walls, steel joist and joist
girders with wood purlins and plywood sheathed roof structure.
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AHBL Inc.
2215 N. 30th St.
Tacoma, WA 98403
253-383-2422

JOB TITLE Panattoni Tumwater Industrial Building A

JOB NO. SHEETNO.
CALCULATED BY DATE
CHECKED BY DATE

Code Search
Code: International Building Code 2018
Occupancy:
Occupancy Group = S

Storage

Risk Category & Importance Factors:

Risk Category = If
Wind factor = 1.00
Snow factor = 1.00
Seismic factor = 1.00
Type of Construction:
Fire Rating:
Roof = 0.0 hr
Floor = 0.0 hr
Building Geometry:
Roof angle (6) 0.25/712
Building length (L) 860.0 ft
Least width (B) 500.0 ft
Mean Roof Ht (h) 3951t
Parapet ht above grd 0.0t
Minimum parapet ht 0.0ft
Live Loads:
Roof 0 to 200 sf. 20 psf

200 to 600 sf;
over 600 sf: 12 psf

Floor:

Typical Floor

Partitions

Lobbies & first floor corridors
Corridors above first floor
Balconies (1.5 times live load)

1.2 deg

40 psf
15 psf
100 psf
80 psf
60 psf

www.struware.com

24 - 0.02Area, but not less than 12 psf



AHBL Inc.
2215 N. 30th St.
Tacoma, WA 98403
253-383-2422

JoB TITLE Panattoni Tumwater Industrial Building A

JOB NO. SHEETNO.
CALCULATED BY DATE
CHECKED BY DATE

Wind Loads :

Ultimate Wind Speed
Nominal Wind Speed

Risk Category
Exposure Category
Enclosure Classif.
Internal pressure
Directionality (Kd)
Kh case 1

Kh case 2

Type of roof

ASCE 7- 16

97 mph
75.1 mph
It
B
Enclosed Building
+/-0.18
0.85
0.758
0.758

Gable

Topographic Factor _(Kzt)

Topography

Hill Height (H)

Halif Hill Length (Lh})
Actual H/Lh

Use H/Lh

Modified Lh

From top of crest: x

Bldg up/down wind?

H/Lh= 0.50

x/Lh = 0.31

z/Lh = 0.25
At Mean Roof Ht:

Kzt = (1+K;K;Kq)*2 = 1.00

Flat

80.0 ft
100.0 ft
0.80

0.50
160.0 ft
50.0 ft
downwind

Ky = 0.000
Ko = 0.792
Kz = 1.000

Gust Effect Factor
h= 39.5 ft

B= 500.0 ft

Iz (0.6h) = 30.0 ft

Rigid Structure

é= 0.33

£ = 320 ft
Zpin = 30 ft
c= 0.30

9o, Ov = 3.4
L= 310.0ft

= 0.73

= 0.30

G= 0.76

Z4

ot

ESCARPMENT

Speed-up

x(downwind)

2D RIDGE or 3D AXISYMMETRICAL HILL

Flexible structure if natural frequency < 1 Hz (T > 1 second).
If building h/B>4 then may be flexible and should be investigated.
h/B = 0.08 Rigid structure (low rise bldg)

0.85 Using rigid structure default

Elexible or Dynamically Sensitive Structure

341wy () = 0.0Hz
Damping ratio (B) = 0
/b= 0.45
la= 0.25
Vz= 62.5
Ny = 0.00
Rp = 0.000
Rp=  28.282 n=  0.000 h= 39.51t

Rg = 28.282 n= 0.000

R = 28.282 n= 0.000
Or = 0.000
R = 0.000
Gf = 0.000



AHBL Inc. JOB TITLE Panattoni Tumwater Industrial Building A

2215 N. 30th St.

Tacoma, WA 98403 JOB NO. SHEETNO.
253-383-2422 CALCULATED BY DATE
CHECKED BY DATE

Wind Loads - MWFRS h<60' (Low-rise Buildings) except for open buildings

Kz = Kh (case 1) = 0.76 Edge Strip (a) = 20.0 ft
Base pressure (gh) = 15.5 psf End Zone (2a)= 40.0 ft
GCpi = +/-0.18 Zone 2length = 98.8 ft
Wind Pressure Coefficients
CASEA CASEB
8 =1.2deg
Surface| GCpf w/-GCpi  w/+GCpi GCpf w/-GCpi w/+GCpi

1 0.40 0.58 0.22 045 -0.27 -0.63

2 -0.69 -0.51 -0.87 -0.69 -0.51 -0.87

3 -0.37 -0.19 -0.55 -0.37 -0.19 -0.55

4 -0.29 -0.11 -0.47 -0.45 -0.27 -0.63

5 040 0.58 0.22

6 -0.29  -0.11 -0.47

1E 0.61 0.79 0.43 -0.48 -0.30 -0.66

2E -1.07 -0.89 -1.25 -1.07 -0.89 -1.25

3E -0.53 -0.35 -0.71 -0.53 -0.35 -0.71

4E -0.43 -0.25 -0.61 -0.48 -0.30 -0.66

5E 061 0.79 0.43

6E -043 -0.25 -0.61

Ultimate Wind Surface Pressures (psf)

1 9.0 34 -4.2 -9.8
2 -7.9 -13.5 -7.9 -13.5
3 -2.9 -8.5 -2.9 -8.5
4 -1.7 -7.3 -4.2 -9.8
5 9.0 3.4
6 -1.7 -7.3
1E 12.3 6.7 -4.7 -10.2
2E -13.8 -19.4 -13.8 -19.4
3E -5.4 -11.0 -5.4 -11.0
4E -3.9 -9.5 -4.7 -10.2
5E 12.3 6.7
6E -3.9 -9.5
Parapet
Windward parapet = 0.0 psf (GCpn = +1.5) Windward roof
Leeward parapet = 0.0 psf (GCpn=-1.0) overhangs = 10.9 psf (upward) add to
windward roof pressure
Horizontal MWFRS Simple Diaphragm Pressures (psf) WINDWARD
Transverse direction (normal to L) OVERHANG WIND WARD ROOF
Interior Zone: Wall 10.7 psf I I ] l ] l I }‘rl’—iu_vlu%‘g?‘t
Roof 50 pSf *k N VERTICAL
End Zone: Wall 16.1 psf §E =
Roof -8.4 psf ** g —
ou =2
g 2
Longitudinal direction (parallel to L) boeee? 2
Interior Zone: Wall 10.7 psf TRANSVERSE ELEVATION
End Zone: Wall 16.1 psf 1] WINDWARD ROOF
** NOTE: Total horiz force shall not be less than that determined [TT LT ] Hoeempeer
by neglecting roof forces (except for MWFRS moment frames). VERTICAL
The code requires the MWFRS be designed for a min ultimate 3 g Mﬂm———-]
force of 16 psf multiplied by the wall area plus an 8 psf force = 2
applied to the vertical projection of the roof. =

LONGITUDINAL ELEVATION




AHBL Inc

2215 N. 30th St.

JOB TITLE Panattoni Tumwater Industrial Building A

Tacoma, WA 98403 JOB NO. SHEET NO.
253-383-2422 CALCULATED BY DATE
CHECKED BY DATE
Ultimate Wind Pressures
Wind Loads - Components & Cladding : h < 60’
Kh (case 1) = 0.76 h= 3951t 0.2h= 791t
Base pressure (gh) =  15.5 psf 0.6h = 23.7 ft
Minimum parapet ht = 0.0 ft GCpi = +/-0.18
Roof Angle (8) = 1.2 deg gi=gh= 156.5 psf
Type of roof = Gable
Roof Surface Pressure (psf) User input
Area 10 sf 20 sf 50 sf 100 sf 200 sf 350 sf 500 sf 1000 sf 10 sf 50 sf
Negative Zone 1 -29.2 -27.3 -24.7 -22.8 -20.9 -19.3 -18.3 -18.3 -29.2 -24.7
Negative Zone 1'| -16.8 -16.8 -16.8 -16.8 -16.0 -16.0 -16.0 -16.0 -16.8 -16.8
Negative Zone 2| -38.5 -36 -32.7 -30.3 -27.8 -25.8 -24.5 -24.5 -38.5 -32.7
Negative Zone 3| -52.5 -47.5 -41 -36 -31.1 -27.1 -24.5 -245 -52.5 -41.0
Positive All Zones 16 16 16 16 16.0 16.0 16.0 16.0 16.0 16.0
Overhang Zone 1&1'} -264 -25.9 -253 -24.8 -20.8 -17.6 -16.0 -16.0 -26.4 -25.3
Overhang Zone 2}  -35.7 -32.4 -28 -24.7 214 -18.8 -17.1 -17.1 -35.7 -28.0
Overhang Zone 3]  -49.7 -43.9 -36.3 -30.5 -24.7 -20.0 -17.1 -17.1 -49.7 -36.3
Overhang pressures i the table above assume an internal pressure coemicient (Gepiy of 0.0
Overhang soffit pressure equals adj wall pressure (which includes internal pressure of 2.8 psf)
Parapet
gp= 0.0 psf Surface Pressure (psf) User input
Solid Parapet Pressure 10 sf 20 sf 50 sf] 100 sf 200 sf 500 sf 50 sf
CASE A: Zone2: 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Zone 3: 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CASE B : Interior zone : 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Corner zone : 0.0 0.0 0.0 0.0 0.0 0.0 0.0
walla= 2001t
Walls GCp +/- GCpi Surface Pressure at h User input
Area 10 sf 100 sf 200 sf 500 sf 10 st 100 sf 200 sf 500 sf 10 sf 200 sf
Negative Zone 4]  -1.17 -1.01 0.96 -0.90 -18.2 -16.0 -16.0 -16.0 -18.2 -16.0
Negative Zone 5] -1.44 -1.12 -1.03 -0.90 -22.3 -17.4 -16.0 -16.0 -22.3 -16.0
Positive Zone 4 & 5 1.08 0.92 0.87 0.81 16.8 16.0 16.0 16.0 16.8 16.0
Note: GCp reduced by 10% due to roof angle <= 10 deg.




AHBL Inc. JOB TITLE Panattoni Tumwater Industrial Building A
2215 N. 30th St.

Tacoma, WA 98403 JOB NO. SHEETNO.
253-383-2422 CALCULATED BY DATE
CHECKED BY DATE
Seismic Loads: IBC 2018 Strength Level Forces
Risk Category : i
Importance Factor (1) : 1.00
Site Class : D

Ss (0.2sec)= 137.00 %g

S1(1.0sec)=  51.90 %g
A site specific ground motion analysis is required for seismically isolated structures or with damping systems, see ASCE7 11.4.8

Fa= 1.000 Sms = 1.370 Sps= 0913 Design Category = D
Fv= 1.781 Sm1 = 0.924 Sp1=  0.616 Design Category = D
Seismic Design Category = D
Redundancy Coefficient p = 1.00 Code exception must be met for p to equal 1.0
Number of Stories: 1

Structure Type: All other building systems
Horizontal Struct Irregularities: No plan Irregularity
Vertical Structural lrregularities: No vertical Irregularity
Flexible Diaphragms: Yes
Building System: Bearing Wall Systems
Seismic resisting system: Special reinforced concrete shear walls

System Structural Height Limit: 160 ft

Actual Structural Height (hn) = 44.7 ft
See ASCEY7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 5
Over-Strength Factor (Qo) = 2
Deflection Amplification Factor (Cd) = 5
Sps=  0.913
Sp; = 0.616

Qe +/- 0.183D Qg = horizontal seismic force

p Qg +/- 0.2Spg D
2Qe +/- 0.183D D = dead load

Seismic Load Effect (E) = Eh +/-Ev
Qo Qg +-0.25p5D

Special Seismic Load Effect (Em) = Emh +/- Ev
PERMITTED ANALYTICAL PROCEDURES

Hnon

"W

Simplified Analysis - Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis - Permitted
Building period coef. (Cy) = 0.020 Cu= 140

Approx fundamental period (Ta) = Crhy"= 0.346 sec x=0.75 Tmax = CuTa = 0.484
User calculated fundamental period (T) = sec Use T= 0.346
Long Period Transition Period (TL) =  ASCE7 map = 16

Seismic response coef. (Cs) = Sdsl/R = 0.183 ASCE7 11.4.8 exception 2 equations used
but not less than Cs =  0.044Sdsl = 0.040
USECs = 0.183
Design Base Shear V = 0.183W
Model & Seismic Response Analysis - Permitted (see code for procedure)
ALLOWABLE STORY DRIFT
Structure Type: All other structures

Allowable story drift Aa = 0.020hsx  where hsx is the story height below level x
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2018 IBC SEISMIC LOADS / ASCE 7-16...EQUIVALENT STATIC FORCE PROCEDURE

All References to ASCE 7 unless noted otherwise

BUILDING STRUCTURAL SYSTEM: Table 12.21

RISK CATEGORY
SITE CLASS

BUILDING HEIGHT (ft)
SHORT PERIOD SPECTRAL Ss
1 SECOND PERIOD SPECTRAL

GEOTECH :

A1. Special Reinforced Concrete Shear Walls (PC & CIP)

DESIGN CATEGORY = D

Fa=
Fv=

Q=

1.00
1.80
1.00
5.00
0.32
1.38
0.93
1.00

2.50
2.00

F R=Rigid F=Flex

Section 12.8 Equation 12.8-2
Section 12.8 Equation 12.8-3
Section 12.8 Equation 12.8-5
Section 12.8 Equation 12.8-6

Section 12.8 Equation 12.8-4

I Section 1.5
D Section 11.4
39.5 Diaphragm=
1.377 Chapter 22 hquake. rch /
0.519 Chapter 22
TABLE 11.6-10r11.6-2 HEIGHT LIMIT CATG. D/E/F= 160/160/100
Table 11.4-1
Table 11.4-2 DESIGN BASE SHEAR % g
Table 11.5-1 Cs 0.184
Table 12-2-1 MAX-1 0.395
Section 12.8.2.1 MIN - 1 0.010
Sps= 0.9180 MIN -2 0.010
Spi= 0.6228 MAX-2 T<TL
Section 12.3.4 Qe=V= 0184 xW

Table 12-2-1

Table 12.2-1 NOTE G (except Cantilever Column Systems)

MINIMUM DESIGN LATERAL FORCES

BASED ON STRENGTH DESIGN

EQ 12.4-3

E,=pQc=| 0184 xW
E,= 0.184 x DEAD LOAD
E = 0.367 xW
FOR ASD (0.7 x Qg)
oE = 0129 xW
1605.3.1

E= pQE
Ev = +/- 0.2xSDSxD

EQ16-52/53

EQ12.4-4

EQ12.4-7

_2018 IBC_SEISMIC_2180959.xIsx
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pPn s G CSohai (3 07 ) 1982 e

Land Surveyors
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: 121.5% - ' p
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Company : ‘ 3/22/2022

* Designer : 11:39:54 AM
Job Number : Checked By :

anenETscHER company  MiOdEl Name

Detail Report: WP1 Enveloped Results
Input Data:
N2 * N3 Code: ACl 318-14
Lo Design Rule: R2
Seismic Rule: None
Loc of r/f: Each Face
Outer Bars: Horizontal
* Vert Bar Size: #5
Horz Bar Size: #3
Transfer In?: No
Transfer Qut?: No
' Group Wall?: No

#3@14n b

Material Properties:

’ Material Set: Conc5000NW Conc Density (k/ft?): 0.145 Vert Bar Fy (ksi): 60
! Concrete f'c (ksi): 5 Lambda: 1 Horz Bar Fy (ksi): 60
Concrete E (ksi): 4074 Conc StrBlk: Rectangular Steel E (ksi): 29000

Concrete G (ksi): im

- Geometry:

Total Height (ft): 35.67 Int Cover (-z, in): 1 Use Cracked 7: Yes

- Total Length (ft): 28 Ext Cover (+z, in): 1 In lcr Factor: 0.7

‘z Thickness (in): 9.25 Cover Open/Edge (in): 2 Out lcr Factor: 0.35
K 1

Design Summary: Enveloped Results
UmitState  GowlC  Required Avalable  UnityCheck

UC Max In-Plane 0.7061
R1 1 0.4861
R2 1 0.7061
R e 04094 .
- UC Shear In-Plane 0.4685
R1 1 0k 29.2624 k 0.152
R2 1 0k 80.8685 k 0.2692
B L Ok .A5AB14k 04685
Delta Max In-Plane
R1 1 0.053 in
R2 1 0.0537 in 3

RISA-3D Version 20 [ Dock Wall Shear Wall Design.r3d ] Page 1



Company 3/22/2022
> Designer 11:39:54 AM
Job Number : Checked By :
AnEMETSCHEK company  MOdel Name
- Delta Max Out-of-Plane
Wall Reinforcemgnt 7 ; 7 5
Region Design ) o  Result
Region R1 (In-Plane) 0.4861 PASS
errin: -10.312 at10  ft : Min: -4.958 at0 ft ' Min: -37.279 at 10 7 ft ’ Region Criteria
k Lk kip-ft
] Code: ACl 318-14
Design Rule: R2
; Seismic Rule: None
: ! Loc of v/f: Each Face
Outer Bars: Horizontal
! Vert Bar Size: #5
: : Horz Bar Size: #3
Vert Bar Spac (in): 18
: : Horz Bar Spac (in): 14
j Group Wall?: No
; Materials
Material Set: Conc5000NW
; 3 Concrete f'c (ksi): 5
’ : Concrete E (ksi): 4074
: ! Concrete G (ksi): mn
§ Conc Density (k/ft®): 0.145
: Lambda: 1
Conc Str Blk: Rectangular
i Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
| : Steel E (ksi): 29000
Geometry
; Total Height (ft): 10
! Total Length (ft): 25
~ Thickness (in): 9.25
! Int Cover (-, in): 1
: Ext Cover (+2, in): 1
Cover Open/Edge (in): 2
i K: !
p v M Use Cracked?: z)’e_’s
Max: -7.797at0 ft Max: -4.447 at10 ¢ Max: 9.744 at0 ft - lerFactor. ’
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.4861 PASS
Shear Details 1 -4.4471 k 29.2624 k 0.152 PASS
Deflection Details 1 0.053 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

in-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ Dock Wall Shear Wall Design.r3d ]

Page 2



Company 3/22/2022
° Designer : 11:39:54 AM
Job Number : Checked By :
ANEMETSCHEK COMPANY MOdeI Name :
Region R2 (In-Plane) 0.7061 PASS
: Mrin: ;5.03 at10 ft 7 7’ Vliﬂin: -22.791 at 0 Vft 7 . Min: -2272.73673t7i0 ft Region Criteria
K Kk - kip-ft
; ' : Code: ACI 318-14
; Design Rule: R2
Seismic Rule: None
Loc of i/f: Each Face
Outer Bars: Horizontal
Vert Bar Size; #5
Horz Bar Size: #3
Vert Bar Spac (in): 18
Horz Bar Spac (in): 10
: Group Wall?: No
, Materials
: Material Set: Conc5000NW
: Concrete f'c (ksi): 5
3 Concrete E (ksi): 4074
| { Concrete G (ksi): 1
‘ ; Conc Density (k/ft?): 0.145
: Lambda: 1
Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
" Geometry
Total Height (ft): 10
Total Length (ft): 5
Thickness (in): 9.25
' Int Cover (-z, in): 1
: Ext Cover (+z, in): 1
‘ Cover Open/Edge (in): 12
: ! K:
‘p Y] Yy Use Cracked?: ge7s
Max: 0at0 ft Max:-21.768 at10 ft Max: -0.011at0 ler Factor: '
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.7061 PASS
Shear Details 1 -21.7684 k 80.8685 k 0.2692 PASS
Deflection Details 1 0.0537 in

Slender Bending Span Results

Wall Segment Section Properties

Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ Dock Wall Shear Wall Design.r3d ]

Page 3



Company 3/22/2022
* Designer : 11:39:55 AM
Job Number : Checked By :
ANEMETSCHEK compay  MOdel Name
Region R3 (In-Plane) 0.4685 PASS
Min:96.716at10 ft Min:-21.306 at0 ft Min: -86.457at10 ft Region Criteria
k kK ‘ kip-ft
| Code: AClI 318-14
Design Rule: R2
i Seismic Rule: None
; Loc of i/f: Each Face
{ Outer Bars: Horizontal
Vert Bar Size: #5
Horz Bar Size: #3
Vert Bar Spac (in): 18
. Horz Bar Spac (in): 10
: Group Wall?: No
Materials
' ! Material Set: Conc5000NW
; : Concrete f'c (ksi): 5
! Concrete E (ksi): 4074
‘ Concrete G (ksi): 1771
: Conc Density (k/f¢*): 0.145
Lambda: 1
; Conc Str Blk: Rectangular
‘ ; Vert Bar Fy (ksi): 60
; Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
Geometry
Total Height (ft): 10
. Total Length (ft): 25
7 Thickness (in): 9.25
' Int Cover (-z, in): 1
' Ext Cover (+z, in): 1
Cover Open/Edge (in): f
: K:
P v M Use Cracked?: :)(e7s
' Max: 99.231at0 ft Max: -20.795 at 10 ft Max: 124.028 at 0 ft ler Factor: )
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.4094 PASS
Shear Details 1 -21.3063 k 454814 k 0.4685 PASS
Deflection Details 1 0.0532 in

Slender Bending Span Results

Wall Segment Section Properties

Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ Dock Wall Shear Wall Design.r3d |

Page 4



IirisA

ANEMETSCHEK COMPANY

Company

Designer :
Job Number :
Model Name :

3/22/2022
11:35:01 AM
Checked By :

Detail Report: wp1

N2 * N3

SRR b NSRBI

Material Properties:

- Material Set: Conc5000NW Conc Density (k/ft?): 0.145

- Concrete f'c (ksi): 5 Lambda: 1

. Concrete E (ksi): 4074 Conc Str Blk: Rectangular
Concrete G (ksi): 17mn

- Geometry:

! Total Height (ft): 35.67 Int Cover (-z, in): 1

: Total Length (ft): 28 Ext Cover (+z, in): 1

: Thickness (in): 9.25 Cover Open/Edge (in): 2

K 1

Design Summary: Enveloped Results

: Input Data:

Code:
- Design Rule:
Seismic Rule:
. Loc of t/f:
. Outer Bars:

| Vert Bar Size:
Horz Bar Size:

Transfer In?;
Transfer Qut?:
Group Wall?:

Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Use Cracked 7:
In lcr Factor:

Out lcr Factor:

Enveloped Results

ACl 318-14
R2
None

Each Face

Horizontal

#5
#3

No
No
No

60
60
29000

Yes
0.7
0.35

LimitState Gov.lC  Requied  Available  UnityCheck  Result.
- UC Max In-Plane 0.4818 PASS |
" R1 1 03567 PASS |
R2 1 0.1289 PASS |
LR ) L . 04818 ... PAss
- UC Shear In-Plane 0.5793 PASS |
R1 0k 29.9867 k 0.137 PASS |
R2 1 0k 2459262 k 0.1162 PASS
LR . N Ok 497518k 05793 PASS |
Delta Max In-Plane '
R1 1 0.0179 in
R2 1 00176 in
_R3 i . o 00155in . i ;
RISA-3D Version 20 [ Dock Wall with Man Door and window S... Page 1



Company

* Designer
Job Number :

ANEMETSCHEK company  MOdel Name :

3/22/2022
11:35:01 AM
Checked By :

belta Max Ouf¥6f- Plane

‘RegionDesign
Region R1 (In-Plane)
Min:-23.636at10 ft
c k k

i
P v
i Max: -21.121at0  ft Max: -3.593 at10 ft

~ Axial Diagram

Code Check:

Limit State

Axial/Bending Details

Shear Details

Deflection Details

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

Min:-4.107at0  ft

 Shear Diagram

Min: -12.099 at 10t
! kip-ft

Region Criteria

Code:
Design Rule:
Seismic Rule:
Loc of t/f:
Outer Bars:

Vert Bar Size:
Horz Bar Size:

Vert Bar Spac (in):
Horz Bar Spac (in):
Group Walli?:

Materials
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):
Concrete G (ksi):
Conc Density (k/ft*):
Lambda:

Conc Str Blk:

Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E {(ksi):

Geometry
Total Height (ft):
Total Length (ft):
Thickness (in):

Int Cover (-2, in):
Ext Cover (+z, in):
Cover Open/Edge (in):

[
3 M Use Cracked?:
" Max: 26.399 at 0 ft ler Factor:
~ Moment Diagram
Gov. LC Required Available
1
1 -41073 k 29.9867 k
1 0.0179 in

ACl 318-14
R2

None

Each Face
Horizontal

#5
#3

18
14
No

Conc5000NW
5

4074

m

0.145

1

Rectangular

60

60
29000

10

9.25

- N = e

Yes

Unity Check

0.3567
0.137

. Result.
PASS

Result
PASS
PASS

RISA-3D Version 20

[ Dock Wall with Man Door and window S...

Page 2



Company 3/22/2022
*  Designer : 11:35:02 AM
Job Number : Checked By :
ANEMETSCHEK COMPANY MOdeI Name :
Region R2 (In-Piane) 0.1289 PASS
: Min: -7.192 ét 6.5 ft Min: -28.58 at0 ft 7 Min: -180.986 th 65 7 ftr Region Criteria
k k © kip-ft
‘ Code: ACI 318-14
Design Rule: R2
Seismic Rule: None
Loc of i/f: Each Face
Outer Bars: Horizontal
Vert Bar Size: #5
Horz Bar Size: #3
Vert Bar Spac (in): 18
Horz Bar Spac (in): 14
Group Wall?: No
3 Materials
! Material Set: Conc5000NW
! Concrete f'c (ksi): 5
i Concrete E (ksi): 4074
Concrete G (ksi): m
Conc Density (k/ft*): 0.145
Lambda: 1
Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
: Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
Geometry
Total Height (ft): 10
Total Length (ft): n
Thickness (in): 9.25
Int Cover {-z, in): 1
Ext Cover (+z, in): 1
Cover Open/Edge (in): 12
. . K
‘ p v M Use Cracked?: Yes
: ‘ ‘ ler Factor: 0.7
' Max:10.21at10 ft ' Max:-15.877at8 ft ; Max: -0.015 at0 ft .
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.1289 PASS
Shear Details 1 -28.5803 k 2459262 k 0.1162 PASS
Deflection Details 1 0.0176 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ Dock Wall with Man Door and window S...

Page 3



Company 3/22/2022
" Designer : 11:35:02 AM
Job Number : Checked By :
ANEMETSCHEK COMPANY MOdel Name :
Region R3 (In-Plane) 0.5793 PASS
Min: 63.996 at 10 ft - Min: -28.822 at0 ft | Min: -42.845 at7 f1 Region Criteria
k K kip-ft
Code: ACl 318-14
Design Rule: R2
Seismic Rule: None
Loc of i/f: Each Face
Outer Bars: Horizontal
Vert Bar Size: #5
Horz Bar Size: #3
Vert Bar Spac (in): 18
: : Horz Bar Spac (in): 10
| f Group Wall?: No
Materials
,f ~‘ : Material Set: Conc5000NW
i ‘ Concrete f'c (ksi): 5
Concrete E (ksi): 4074
‘ Concrete G (ksi): 1m
Conc Density (k/ft): 0.145
Lambda: 1
Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
Geometry
Total Height (ft): 10
Total Length (ft): 25
Thickness (in): 9.25
Int Cover (-z, in): 1
Ext Cover (+z, in): 1
Cover Open/Edge (in): ;7'
K
5 P v M Use Cracked?: ;e;
Max:116.78 at0 ft ' Max: -1.656 at 8.5 ft | Max: 145.961at0 ft lcr Factor: '
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.4818 PASS
Shear Details 1 -28.8225 k 49.7518 k 0.5793 PASS
Deflection Details 1 0.0155 in

Slender Bending Span Results
Wiall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ Dock Wall with Man Door and window S...

Page 4



Company 3/22/2022

* Designer : 4:05:24 PM
RI Job Number : Checked By :

ANEMETSCHEK COMPANY Model Name :

Detail Report: WP1 Enveloped Results

Input Data:

. Code: ACl 318-14
Design Rule: R2
Seismic Rule: None
Loc of r/f: Each Face
QOuter Bars: Horizontal
' Vert Bar Size: #5
Horz Bar Size: #3
" Transfer In?: No
Transfer Out?: No
. Group Wall?: No
- Material Properties:
| Material Set: Conc5000NW Conc Density (k/ft?): 0.145 Vert Bar Fy {(ksi): 60
, Concrete f'c (ksi): 5 Lambda: 1 Horz Bar Fy (ksi): 60
Concrete E (ksi): 4074 Conc Str Blk: Rectangular Steel E (ksi): 29000
. Concrete G (ksi): 1771
. Geometry:
. Total Height (ft): 38.83 Int Cover (-2, in): 1 Use Cracked 7: Yes
- Total Length (ft): 25 Ext Cover (+z, in): 1 In lcr Factor 0.7
Thickness (in): 9.25 Cover Open/Edge (in): 2 Out lcr Factor: 0.35
K 1
Design Summary: Enveloped Results
LlimitState  GowlC  Required  Available  UnityCheck  Result
UC Max In-Plane : 0364 PASS |
UC Shear In-Plane 0.164 PASS |
RT . e N Ok A4430TTK 0164 _....PAsS
- Delta Max In-Plane 7 - B - - - 7 o

RISA-3D Version 20 [ End Wall Solid Panel.r3d ] Page 1



Company 3/22/2022
® Designer : 4:05:25 PM
Job Number : Checked By :
ANEMETSCHEK COMPANY MOde| Name :
RegionDesign o . Resit
Region R1 (In-Plane) 0364 PASS
‘ Min: $.91 at38.83 ft ;’ Min: -72.866 at 0 ft ! Min: 0.027 at 38.83 ¢ Region Criteria
‘ K Lk kip-ft ,
! ‘ Code: ACl 318-14
; : Design Rule: R2
: Seismic Rule: None
Loc of /f: Each Face
: Outer Bars: Horizontal
Vert Bar Size: #5
; ; Horz Bar Size: #3
§ Vert Bar Spac (in): 18
Horz Bar Spac (in): 12
ﬁ Group Wall?: No
E Materials
; Material Set: Conc5000NW
i ‘ Concrete f'c (ksi): 5
| Concrete E (ksi): 4074
: Concrete G (ksi): N
Conc Density (k/ft®): 0.145
Lambda: 1
Conc Str Blk: Rectangular
‘ Vert Bar Fy (ksi): 60
: Horz Bar Fy (ksi): 60
: i Steel E (ksi): 23000
' Geometry
! Total Height (ft): 38.83
‘ ; Total Length (ft): 25
: i Thickness (in): 9.25
: Int Cover (-2, in): 1
‘ Ext Cover (+2, in): 1
Cover Open/Edge (in): 12
K
; [ Y} : M Use Cracked?: ze;
Max: 106.5612at0 ft i Max:-53.01at38.83 ft  Max: 2443.849 at0 ft , lerFactor ’
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 ' 0.364 PASS
Shear Details 1 -72.866 k 4443177 k 0.164 PASS
Deflection Details 1 0.0845 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall Solid Panel.r3d ]
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Company

Designer :
Job Number :
Model Name :

IirisA

ANEMETSCHEK COMPANY

3/22/2022
4:20:05 PM
Checked By :

Detail Report: WP1

i [S) N4
w w
* k-1
. Material Properties:
 Material Set Conc5000NW Conc Density (k/ft’): 0.145
- Concrete f'c (ksi): 5 Lambda: 1
- Concrete E (ksi): 4074 Conc StrBlk: Rectangular
" Concrete G (ksi): 1
- Geometry:
' Total Height (ft): 38.83 Int Cover (-2, in): 1
‘ Total Length (ft): 25 Ext Cover (+z, in): 1
| Thickness (in): 9.25 Cover Open/Edge (in): 2

K 1

Design Summary: Enveloped Results

Limit State Gowlc

_Required  Available

Input Data:

Code:
Design Rule:
Seismic Rule:
Loc of 1/f:
 Outer Bars:

Vert Bar Size:
Horz Bar Size:

- Transfer In?:
Transfer Out?:
‘ Group Wali?:

Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Use Cracked 7:
In lcr Factor:
Out Icr Factor:

UnityCheck

Enveloped Results

ACl 318-14
R2

None

Each Face
Horizontal

#5
#3

No
No
No

60
60
29000

Yes
0.7
0.35

UCMaxIn-Plane 04401
¢ R1 1 0.4401
R2 o e A e e e 021039
- UC Shear In-Plane 0.1958
R1 1 0k 61.7416 k 0.1958
R , L Ok .. ..323975%k 01755
Delta Max In-Plane
R1 1 0.0079 in
R N 0006200 . e st
RISA-3D Version 20 [ End Wall with Man Door.r3d ] Page 1



Company 3/22/2022
® Designer 4:20:06 PM
Job Number : Checked By :
ANEMETSCHEK COMPANY MOdel Name :
RegionDesign T o o Result
Region R1 (In-Plane) 0.4401 PASS
Min:-43751at7 f Min:-12.002at0 ft Min:8.934at7 ft Region Criteria
Pk k ‘ kip-ft
: Code: ACl 318-14
Design Rule: R2
Seismic Rule: None
- Locofi/f: Each Face
. Outer Bars: Horizontal
Vert Bar Size: #5
Horz Bar Size: #3
Vert Bar Spac (in): 18
; Horz Bar Spac (in): 14
Group Wall?: No
. Materials
© Material Set: Conc5000NW
Concrete f'c (ksi): 5
Concrete E (ksi): 4074
Concrete G (ksi): mn
Conc Density (k/ft?): 0.145
Lambda: 1
; Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
3: Geometry
Total Height (ft): 7
Total Length (ft): 4.5
Thickness (in): 9.25
Int Cover (-z, in): 1
Ext Cover {+z, in): 1
Cover Open/Edge (in): 12
| ; K
P Ly ; M | Use Cracked?: ;e7s
Max: -40.582 at0 ft Max:-11.448 at 7 ft " Max: 91.305 at0 ft ler Factor: )
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.4401 PASS
Shear Details 1 -12.092 k 61.7416 k 0.1958 PASS
Deflection Details 1 0.0079 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with Man Door.r3d ]
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Company : 3/22/2022
> Designer : 4:20:06 PM
Job Number : Checked By :
anemeTscHex company  Model Name
Region R2 (In-Plane) 0.1755 PASS
: Min: 132.709 at 7 ft Min: -56.843 at0 ft : Min: 879.91 at7 ft ' Region Criteria
k k kip-ft
‘ Code: AC! 318-14
Design Rule: R2
Seismic Rule: None
Loc of r/f: Each Face
Outer Bars: Horizontal
* Vert Bar Size: #5
‘ Horz Bar Size: #3
Vert Bar Spac (in): 18
Horz Bar Spac (in): 14
Group Wall?: No
Materials
Material Set: Conc5000NW
i Concrete f'c (ksi): 5
i Concrete E (ksi): 4074
‘ Concrete G (ksi): 7n
Conc Density (k/ft*): 0.145
: Lambda: 1
Conc StrBlk: Rectangular
Vert Bar Fy (ksi): 60
: Horz Bar Fy (ksi): 60
| Steel E (ksi): 29000
: Geometry
: Total Height (ft): 7
: Total Length (ft): 17.5
: Thickness (in): 9.25
Int Cover (-z, in): 1
i Ext Cover (+2, in): 1
Cover Open/Edge (in): 12
K
‘ P Y] M Use Cracked?: Yes
f k 3‘ lcr Factor: 0.7
| Max: 145.031at0 ft i Max: -54.338 at7 ft : Max: 1268.995 at 0 ft .
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.1039 PASS
Shear Details 1 -56.8435 k 3239756 k 0.1755 PASS
Deflection Details 1 0.0062 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with Man Door.r3d ]
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IiRisA

A NEMETSCHEK COMPANY

Company
Designer
Job Number :
Model Name :

3/22/2022
4:30:33 PM
Checked By :

Detail Report: wP1

Material Properties:

- Material Set:
Concrete f'c (ksi):
. Concrete E (ksi):
Concrete G (ksi):

. Geometry:

: Total Height (ft):
Total Length (ft):
Thickness (in):
K

Conc5000NW
5

4074

1

38.83
25
9.25

Conc Density (k/ft%):
Lambda:
Conc StrBlk:

Int Cover -z, in):
Ext Cover (+z, in):
Cover Open/Edge (in):

Design Summary: Enveloped Results

0.145
7
Rectangular

Input Data:

: Code:
Design Rule:
 Seismic Rule:
Loc of i/f:
Outer Bars:

Vert Bar Size:
Horz Bar Size:

Transfer In?:
" Transfer Out?:
- Group Wall?:

Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Use Cracked 7:
In lcr Factor:

Out lcr Factor:

Enveloped Results

ACI 318-14
R2

None

Each Face
Horizontal

#5
#3

60
60
29000

Yes
0.7
0.35

LimitState _ GowlC  Required  Available  UnityCheck  Result,
UC Max In-Plane 03964 PASS |
R1 1 0.1185 PASS
R2 1 0.0523 PASS -
R3 1 0.0615 PASS |
R N 1 - 03964 PASS
UC Shear In-Plane 03584 PASS |
R1 1 0k 324.4047 k 0.1918 PASS |
R2 1 0k 156.3167 k 0.1535 PASS |
R3 1 0k 176.1971 k 0.1229 PASS |
R4 A 0k . 563106k 03584 . PASS
‘Delta Max ln-PIa‘ne - B o B ‘ ’ - - :

RISA-3D Version 20

[ End Wall with high window.r3d ]
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Company : 3/22/2022

> Designer : 4:30:33 PM
R Job Number : Checked By :

aneMeTscrex comeany  Model Name

Wall Reinforcementr

_Region Design

Region R1 (In-Plane) 0.1918
Min:5.736 at38.83 ft ' Min:-62.22at0 ft Min: -2.911at38.83 ft Region Criteria
‘ k K kip-ft
: Code: ACI 318-14
Design Rule: R2
Seismic Rule: None
Loc of ri/f: Each Face
Outer Bars: Horizontal
: Vert Bar Size: #5
i Horz Bar Size: #3
i Vert Bar Spac (in): 18
Horz Bar Spac (in): 12
, f Group Wall?: No
i Materials
! Material Set: Conc5000NW
Concrete f'c (ksi): 5
Concrete E (ksi): 4074
: i Concrete G (ksi): n
| Conc Density (k/ft*): 0.145
! lambda: 1
i | Conc StrBlk: Rectangular
Vert Bar Fy (ksi): 60
‘ Horz Bar Fy (ksi): 60
g Steel E (ksi): 29000
! , Geometry
\ I Total Height (ft): 38.83
i ! Total Length (ft): 15
‘ ; Thickness (in): 9.25
, : Int Cover (-z, in): 1
i Ext Cover (+z, in): 1
} | Cover Open/Edge (in): 12
‘ K
; p v : M Use Cracked?: ;e_;
| H H : .
- Max:146.9912at3.883 ft  Max:-25.226at38.83 ft ' Max:1073.394at0 ft  fer Factor:
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 ' 0.1185 PASS
Shear Details 1 -62.2196 k 3244047 k 0.1918 PASS
Deflection Details 1 0.0783 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20 [ End Wall with high window.r3d ] Page 2



Company 3/22/2022
® Designer : 4:30:34 PM
Job Number : Checked By :
AnEMETSCHER coneany  MOdE] Name
Region R2 (In-Plane) 0.1535 PASS
Min:179.at0 ft Min:-23.987at3.756 ft  Min:-7.518at6.83 ft Region Criteria
; K k kip-ft
! Code: ACl 318-14
Design Rule: R2
Seismic Rule: None
Loc of r/f: Each Face
Outer Bars: Horizontal
Vert Bar Size: #5
Horz Bar Size: #3
Vert Bar Spac (in): 18
Horz Bar Spac (in): 18
Group Wall?: No
Materials
Material Set: Conc5000NW
| Concrete f'c (ksi): 5
Concrete E (ksi): 4074
} i Concrete G (ksi): 177
: f Conc Density (k/ft): 0.145
Lambda: 1
Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
i Horz Bar Fy (ksi): 60
; Steel E (ksi): 29000
f : Geometry
j Total Height (ft): 6.83
I Total Length (ft): 75
ﬂ : Thickness (in): 9.25
‘ Int Cover (-z, in): 1
Ext Cover (+2, in): 1
‘ Cover Open/Edge (in): 12
; K:
1 p v ‘ M Use Cracked?: ;e7s
Max8599at4.098 ft  Max:-9.958at6.83 ft  Max:31.034at0 ft lcr Factor: '
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.0523 PASS
Shear Details 1 -23.987 k 156.3167 k 0.1535 PASS
Deflection Details 1 0.0164 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with high window.r3d ]
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Company 3/22/2022
" Designer : 4:30:35 PM
Job Number : Checked By :
aneneTscHex comeany  Model Name
Region R3 (In-Plane) 01229 PASS
i Min: -31.753 at10.1é5 ft : Min: -21.661 th 24.65 ft - Min: -24.%84 at29 ft Region Criteria
Pk ‘ k ' kip-ft
! ! Code: ACl 318-14
3 Design Rule: R2
i Seismic Rule: None
1 Loc of r/f: Each Face
Quter Bars: Horizontal
: Vert Bar Size: #5
‘ Horz Bar Size: #3
Vert Bar Spac (in): 18
: Horz Bar Spac (in): 12
Group Wall?: No
Materials
] Material Set: Conc5000NW
| : Concrete f'c (ksi): 5
: Concrete E (ksi): 4074
Concrete G (ksi): 177N
! Conc Density (k/ft*): 0.145
‘ Lambda: 1
Conc StrBlk: Rectangular
Vert Bar Fy (ksi): 60
' Horz Bar Fy (ksi): 60
- Steel E (ksi): 25000
Geometry
Total Height (f): 29
Total Length (ft): 75
Thickness (in): 9.25
Int Cover (-z, in): 1
Ext Cover (+z, in): 1
Cover Open/Edge (in): 12
1 j ' K
p v { M . Use Cracked?: ;e;
Max:-2.122 at0 ft Max: 13.498 at0 ft Max: 36.488 at7.25 ft fer Factor: ’
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.0615 PASS
Shear Details 1 -21.6609 k 176.1971 k 0.1229 PASS
Deflection Details 1 0.0532 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with high window.r3d ]
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Company 3/22/2022
® Designer : 4:30:35 PM
Job Number : Checked By :
anemeETsCHER compary  Model Name :
Region R4 (In-Plane) 0.3964 PASS
Min: -39.4at0 ft Min:-20.183 at 0 ft Min: -2.588at31.064 ft Region Criteria
Lk k i kip-ft
‘ Code: ACi 318-14
Design Rule: R2
Seismic Rule: None
Loc of i/f: Each Face
Outer Bars: Horizontal
Vert Bar Size: #5
Horz Bar Size: #3
Vert Bar Spac {in): 12
Horz Bar Spac (in): 8
i Group Wall?: No
Materials
: Material Set: Conc5000NW
Concrete f'c (ksi): 5
; Concrete E (ksi): 4074
§ Concrete G (ksi): -1
Conc Density (k/ft?): 0.145
Lambda: 1
Conc StrBlk: Rectangular
Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
; Geometry
‘ Total Height (ft): 38.83
i Total Length (ft): 25
| Thickness (in): 9.25
{
w Int Cover (-z, in): 1
: Ext Cover (+z, in): 1
Cover Open/Edge (in): ;2
. K:
p v ‘ M Use Cracked?: ze;
Max:-0.725at38.83 ft | Max:2.931at34.947 ft  Max:51.173at0 ft | lerFactor '
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.3964 PASS
Shear Details 1 -20.1829 k 563106 k 03584 PASS
Deflection Details 1 0.0809 in

Slender Bending Span Results

Wall Segment Section Properties

Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with high window.r3d }
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Company
Designer
Job Number :
Model Name :

IirisA

ANEMETSCHEK COMPANY

3/22/2022
4:41:38 PM
Checked By :

Detail Report: wP1

N2

HI@14ing

Material Properties:

| Material Set: Conc5000NW
Concrete f'c (ksi): 5
Concrete E (ksi): 4074
Concrete G (ksi): 177

| Geometry:

. Total Height (ft): 38.83
' Total Length (ft): 25
f Thickness (in): 9.25

K 1

Design Summary: Enveloped Results

FN3

Conc Density (k/ft*): 0.145
Lambda: 1

Conc Str Blk: Rectangular
Int Cover (-2, in): 1

Ext Cover (+2, in): 1

Cover Open/Edge (in): 2

Enveloped Results
Input Data:
Code: ACI 318-14
Design Rule: R2
: Seismic Rule: None
Loc of /f: Each Face
Outer Bars; Horizontal
Vert Bar Size: #5
Horz Bar Size: #3
. Transfer In?: No
- Transfer Out?: No
- Group Wall?: No
Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
Use Cracked 7: Yes
In lcr Factor: 0.7
Out Icr Factor: 0.35

LimitState | Gov.lC  Required  Available  UnityCheck  Result
- UC Max In-Plane 0.4516 '
R1 1 04516
R2 , ) 1 ~ 01031 !
UC Shear In-Plane 0.2033
R1 1 0k 61.9896 k 0.2033
R2 10k 32142 k 0.1738
Delta Max In-Plane :
R1 1 0.0079 in
R e 000620

RISA-3D Version 20

[ End Wall with Man Door w window.r3d ]
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Company : 3/22/2022
* Designer : 4:41:39 PM
Job Number : Checked By :
ANEMETSCHEK company  MOdel Name :
RegionDesign ) . Result
Region R1 (In-Plane) 04516 PASS
Min:-44.887at7 f  Min:-12603at0 ft | Min:791at7 ft Region Criteria
Lk k ‘ kip-ft
: : ‘ Code: ACl 318-14
: Design Rule: R2
: Seismic Rule: None
: Loc of r/f: Each Face
: Outer Bars: Horizontal
: Vert Bar Size: #5
g Horz Bar Size: #3
Vert Bar Spac (in): 18
Horz Bar Spac (in): 14
Group Wali?: No
Materials
Material Set: Conc5000NW
! Concrete f'c (ksi): 5
7 Concrete E (ksi): 4074
: Concrete G (ksi): 17n
: Conc Density (k/ft?): 0.145
: Lambda: 1
J Conc Str Blk: Rectangular
Vert Bar Fy {(ksi): 60
Horz Bar Fy (ksi): 60
, ; Steel E (ksi): 29000
i Geometry
. Total Height (ft): 7
Total Length (ft): 45
‘ Thickness (in): 9.25
1 Int Cover (-2, in): 1
3 Ext Cover (+, in): 1
| i Cover Open/Edge (in): 12
| K:
[ Y : M Use Cracked?: ;e7s
Max: -41.718 at0 ft 'Max: 11959 at 7 ft  Max: 93.86 at 0 ft  ferFactor: '
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.4516 PASS
Shear Details 1 -12.6034 k 61.9896 k 0.2033 PASS
Deflection Details 1 0.0079 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with Man Door w window.r3d ]
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Company 3/22/2022
° Designer : 4:41:39 PM
Job Number : Checked By :
anemETsCHEK comeany  Model Name
Region R2 (In-Plane) 01738 PASS
Min: 131.581at7 ft Min: -55.872 at0 ft Min:876.845at7 ft Region Criteria
k k : kip-ft
i Code: ACl 318-14
Design Rule: R2
Seismic Rule: None
Loc of r/f: Each Face
Outer Bars: Horizontal
: : Vert Bar Size: #5
; Horz Bar Size: #3
. Vert Bar Spac (in): 18
‘ Horz Bar Spac (in): 14
: Group Wall?: No
Materials
: . Material Set: Conc5000NW
: Concrete f'c (ksi): 5
j Concrete E (ksi): 4074
: Concrete G {ksi): m
: Conc Density {k/ft®): 0.145
; Lambda: 1
‘ Conc StrBlk: Rectangular
: : Vert Bar Fy (ksi): 60
i Horz Bar Fy (ksi): 60
E Steel E (ksi): 29000
Geometry
Total Height (ft): 7
Total Length (ft): 17.5
‘ : Thickness (in): 9.25
i Int Cover (-z, in): 1
; : Ext Cover (+2, in): 1
! : Cover Open/Edge (in): 12
. K:
| p Y M Use Cracked?: ge7s
 Max: 143.904 at 0 ft . Max: -53.366 at 7 ft | Max: 1259.129 at0 ft ler Factor:
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.1031 PASS
Shear Details 1 -55.8717 k 32142k 0.1738 PASS
Deflection Details 1 0.0062 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with Man Door w window.r3d ]
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IiRisA

A NEMETSCHEK COMPANY

Company

Designer :
Job Number :
Model Name :

3/22/2022
4:47:19 PM
Checked By :

Detail Report: wpP1

#3@14in

Material Set:
Concrete f'c (ksi):
Concrete E (ksi):

’ Concrete G (ksi):

Geometry:

' Total Height (ft):
5 Total Length (ft):
{ Thickness (in):

[ K:

N3

' Material Properties:

Conc5000NW
5

4074

mn

38.83

9.25

Conc Density (k/ft*): 0.145
Lambda: 1

Conc Str Blk: Rectangular
Int Cover (-z, in): 1

Ext Cover (+z, in): 1

Cover Open/Edge (in): 2

Design Summary: Enveloped Results

Enveloped Results

‘Input Data:

. Code:

- Design Rule:
* Seismic Rule:
' Loc of I/f:

: Outer Bars:

Vert Bar Size:

' Horz Bar Size:

: Transfer In?:
- Transfer Out?:
Group Wall?:

Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Use Cracked 7:
In lcr Factor:
Out lcr Factor:

ACl 318-14
R2

None

Each Face
Horizontal

#5
#3

No
No
No

60
60
29000

Yes
0.7
0.35

LimitState Gov. LC __Available  UnityCheck  Result
| UC Max In-Plane 0.402 PASS
R1 1 0.402 PASS |
R2 1 0.1387 PASS -
R e ... 03951 PASS|
UC Shear In-Plane 0.5894 PASS !
R1 1 0k 51.4881 k 0.2587 PASS
R2 1 0k 780934 k 0.0755 PASS
R3 ] 0k ...723018k 05894  PAss,
Delta Max In-Plane
R1 1 0.0152 in
R2 1 0.0164 in
R SR .001340in
RISA-3D Version 20 [ End Wall with Double Doors.r3d ] Page 1



Company

® Designer
Job Number :

ANEMETSCHER company  MOde! Name

3/22/2022
4:47:20 PM
Checked By :

Delta Max Ouf—bf-blane

: Wall Reinforcement

Region Design
Region R1 (In-Plane)

| Min: -39.964at7 ft
kK k

P v
i Max:-37.5at0 ft  Max:-12.818 at7 fi

~ Axial Diagram

Code Check:

Limit State

Axial/Bending Details

Shear Details

Deflection Details

Slender Bending Span Resuits
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

'Min:-13.319at0  ft

~ Shear Diagram

Min: -25.842 at7 ft
kip-ft

i M
 Max: 65.619 at0 ft

Moment Diagram -

Gov. LC

Required

-13.3189 k

Region Criteria

Code:

Design Rule:
Seismic Rule:
Loc of r/f:
Outer Bars:

Vert Bar Size:
Horz Bar Size:

Vert Bar Spac {in):
Horz Bar Spac (in):
Group Wall?:

Materials
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):
Concrete G (ksi):
Conc Density (k/ft):
Lambda:

Conc Str Blk:

Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Geometry
Total Height (ft):
Total Length (ft):
Thickness (in):

Int Cover (-2, in):
Ext Cover (+z, in):

Cover Open/Edge (in):

K
Use Cracked?:
fer Factor:

Available

51.4881 k
0.0152 in

0.402 PASS

AC! 318-14
R2

None

Each Face
Horizontal

#5
#3

18
14
No

Conc5000NW
5

4074

1m

0.145

1

Rectangular

60
60
29000

EE R R gy

Yes

Unity Check Result
0.402 PASS
0.2587 PASS

RISA-3D Version 20

[ End Wall with Double Doors.r3d ]
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Company 3/22/2022
® Designer : 4:47:21 PM
Job Number : Checked By :
AneMETsCHER coneany  Model Name
Region R2 (In-Plane) 0.1387 PASS
i’ Min: -3.521at7 ft : Min: -6.609 at 0 ft : Min: -43.75 afi ft Region Criteria
|k k - kip-ft
! Code: ACl 318-14
! Design Rule: rR2
: Seismic Rule: None
: ! ~ Locofi/f Each Face
! | Outer Bars: Horizontal
‘ Vert Bar Size: #5
: ; Horz Bar Siz,e: #3
Vert Bar Spac (in): 18
Horz Bar Spac (in): 14
: Group Wall?: No
Materials
: Material Set: Conc5000NW
Concrete f'c (ksi): 5
Concrete E (ksi): 4074
| Concrete G (ksi): m
5 Conc Density (k/ft®): 0.145
| Lambda: 1
; ; Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
j ! Horz Bar Fy (ksi): 60
; . Steel E (ksi): 29000
Geometry
‘ . Total Height (ft): 7
' Total Length (ft): 5
. Thickness (in): 9.25
. Int Cover -z, in): 1
¢ ExtCover (+z, in): 1
. Cover Open/Edge (in): 12
i : ; [
p Ly M | Use Cracked?: ze;
‘Max: 0at0 ft | Max: -5.893 at 7 ft Max: -0.003 at0 ft ler Factor: '
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.1387 PASS
Shear Details 1 -5.8927 k 78.0934 k 0.0755 PASS
Deflection Details 1 0.0164 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wali Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with Double Doors.r3d ]
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Company : 3/22/2022
®  Designer : 4:47:22 PM
Job Number : Checked By :
ANEMETSCHEK COMPANY MOdeI Name :
Region R3 (In-Plane) 0.5894 PASS
ﬂMin: 130.179 ‘at7’ ft ‘Vl\;lin: -42.616 at0 ft Min -64415 éti ’ ft Region Criteria
k k : kip-ft
‘ ‘ ; Code: ACl 318-14
‘ 5 Design Rule: R2
i ; Seismic Rule: None
1 ! Loc of r/f: Each Face
! Outer Bars: Horizontal
! Vert Bar Size: #5
! Horz Bar Size: #3
Vert Bar Spac (in): 18
Horz Bar Spac (in): 12
Group Wall?: No
| Materials
Material Set: Conc5000NW
‘ Concrete f'c (ksi): 5
w ' Concrete E (ksi): 4074
5 l Concrete G (ksi): 1M
| Conc Density (k/ft?): 0.145
! Lambda: 1
5 ‘ Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
; Horz Bar Fy (ksi): 60
1 Steel E (ksi): 23000
Geometry
! Total Height (ft): 7
Total Length (ft): 35
Thickness (in): 9.25
Int Cover (-z, in): 1
Ext Cover (+z, in): 1
! Cover Open/Edge (in): 12
| . K
: p Ly ; M Use Cracked?: ;e7s
| Max: 132.644 at 0 ft ‘Max: -42.15at7 ft - Max: 232.104 at 0 ft ler Factor: '
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.3951 PASS
Shear Details 1 -42.6157 k 723018 k 0.5894 PASS
Deflection Details 1 0.0134 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End Wall with Double Doors.r3d ]
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Company : 3/22/2022

® Designer : 4:53:15 PM
RI Job Number : Checked By :

ANEMETSCHEK COMPANY Model Name :

Detail Report: wpi Enveloped Results
Input Data:
TN *N3 Code: ACl 318-14
: - Design Rule: R2
" Seismic Rule: None
Loc of r/f: Each Face
Outer Bars: Horizontal
- Vert Bar Size: #5
: Horz Bar Size: #3
: Transfer In?: No
Transfer Out?: No
Group Wall?: No
#3I@12m of
Material Properties:
| Material Set: Conc5000NW Conc Density (k/ft*): 0.145 Vert Bar Fy (ksi): 60
[ Concrete f'c (ksi): 5 Lambda: 1 Horz Bar Fy (ksi): 60
' Concrete E (ksi): 4074 Conc Str Bik: Rectangular Steel E (ksi): 29000
Concrete G (ksi): 1771
: Geometry:
I Total Height (ft): 38.44 Int Cover (-, in): 1 Use Cracked 7: Yes
: Total Length (ft): 18.5 Ext Cover (+Z, in): 1 InlcrFactor 0.7
 Thickness (in): 9.25 Cover Open/Edge (in): 2 QOut lcr Factor: 0.35
k 1
Design Summary: Enveloped Results
LlimitState  GowlC  Requird  Available  UnityCheck
| UC Max In-Plane 0.5404
R1 1 0.5404
S S e 022355 ]
_UC Shear In-Plane 0.2856
R1 1 17.2664 k 704788 k 0.245
R2 , o 1 ] 0k o 52.8837 k 0.2856
. Delta Max In-Plane
© R1 1 0.1005 in
R e 1 0.1009 in

RISA-3D Version 20 [ End wall entry panel.r3d ] Page 1



Company 3/22/2022
" Designer : 4:53:16 PM
Job Number : Checked By :
AnEMETSCHER company  MOdel Name
RegionDesign , ‘ . Result
Region R1 (In-Plane) 0.5404 PASS
; Mln -14.913 at 104 ft Min: -9’.122 th 182 ft ' Mln -50395 at1.7 ft V Regicn Criteria
Kk ‘ k ‘ kip-ft
Code: ACl 318-14
Design Rule: R2
: Seismic Rule: None
: Loc of r/f: Each Face
j Outer Bars: Horizontal
Vert Bar Size: #5
: Horz Bar Size: #3
Vert Bar Spac (in): 18
‘ Horz Bar Spac (in): 12
1 : Group Wall?: No
i? : Materials
Material Set: Conc5000NW
Concrete f'c (ksi): 5
Concrete E (ksi): 4074
] Concrete G (ksi): 1m
; Conc Density (k/ft*): 0.145
i Lambda: 1
: Conc Str Blk: Rectangular
Vert Bar Fy (ksi): 60
Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
Geometry
; Total Height (ft): 26
i Total Length (ft): 3
‘ Thickness (in): 9.25
Int Cover (-z, in): 1
: Ext Cover (+2, in): 1
j ‘ Cover Open/Edge (in): 12
| 1 | K
“p v , M Use Cracked?: ze;
Max-0.424at182 ft  Max17.266at143 ft Max28.633at182 g 'cfFactor ’
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 0.5404 PASS
Shear Details 1 17.2664 k 704788 k 0.245 PASS
Deflection Details 1 0.1005 in

Slender Bending Span Resuits

Wall Segment Section Properties

Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End wall entry panel.r3d ]
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Company 3/22/2022
" Designer : 4:53:17 PM
Job Number : Checked By :
ANEMETSCHEK COMPANY MOdel Name :
Region R2 (In-Plane) 0.2856 PASS
; k k ‘ kip-ft
; ) X Code: ACl 318-14
: j Design Rule: R2
: ! Seismic Rule: None
Loc of ¢/f: Each Face
: Outer Bars: Horizontal
Vert Bar Size: #5
i Horz Bar Size: #3
; Vert Bar Spac (in): 18
! ! Horz Bar Spac (in): 10
| Group Wall?: No
% Materials
Material Set: Conc5000NW
! i Concrete f'c (ksi): 5
Concrete E (ksi): 4074
Concrete G (ksi): 1m
Conc Density (k/ft%): 0.145
Lambda: 1
: Conc Str Blk: Rectangutar
‘ | Vert Bar Fy {ksi): 60
| j Horz Bar Fy (ksi): 60
Steel E (ksi): 29000
Geometry
Total Height (t): 26
Total Length (ft): 3
Thickness (in): 9.25
Int Cover (-z, in): 1
Ext Cover (+z, in): 1
Cover Open/Edge (in): 12
K:
P , v M Use Cracked?: ze_,s
| Max: 63.499 at0 ft Max:19.873at14.3 ft  Max:95.24at0 ft  lerFactor )
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Resuit
Axial/Bending Details 1 0.2355 PASS
Shear Details 1 -15.1023 k 52.8837 k 0.2856 PASS
Deflection Details 1 0.1009 in

Slender Bending Span Results

Wall Segment Section Properties

Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End wall entry panel.r3d ]
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Company

Designer :
Job Number :
Model Name :

IiRisA

ANEMETSCHEK COMPANY

3/22/2022

4:57:34 PM
Checked By :

Detail Report: WpP1

NZ

' Material Properties:

Material Set: Conc5000NW
Concrete f'c (ksi): 5
Concrete E (ksi): 4074
Concrete G (ksi): mn
Geometry:
; Total Height (ft): 38.44
' Total Length (ft): 18.5
Thickness {in): 9.25

.Y 1

[P

Design Summary: Enveloped Results

N3

Conc Density (k/§t%):
Lambda:
Conc StrBlk:

Int Cover (-z, in):
Ext Cover {+z, in):
Cover Open/Edge (in):

Limit State . GoulC
- UC Max In-Plane
" R1 1

R2 SN
UC Shear In-Plane

R1 1
R , L
Delta Max In-Plane

R1 1

R2 A

Enveloped Results

Input Data:

Code: ACI 318-14
Design Rule: R2
Seismic Rule: None
‘ Loc of r/f: Each Face
Outer Bars: Horizontal
Vert Bar Size: #5
- Horz Bar Size: #3
: Transfer In?: No
* Transfer Out?: No
Group Wall?: No
0.145 Vert Bar Fy (ksi): 60
1 Horz Bar Fy (ksi): 60
Rectangular Steel E (ksi): 29000
1 Use Cracked ?: Yes
1 In lcr Factor 0.7
2 Out lcr Factor: 0.35
. UnityCheck  Result
0.3123
0.2495
N 03123 L
0.3301
0k 50.2235 k 0.175
L0k . 6821499k 03301
0.0807 in
0.0798 in

RISA-3D Version 20

[ End wall entry panel w cutouts.r3d ]
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Company

® Designer
Job Number :

AneMETSCHER comeany  Model Name

3/22/2022
4:57:34 PM
Checked By :

Region Design
Region R1 (In-Plane)

Min:-24798at12 ft | Min:-9.528at0 ft
Kk Pk

P Y
Max: -21.177 at0  ft Max:-8.791at12 ft

. Axial Diagram  Shear Diagram

Code Check:

Limit State

Axial/Bending Details

Shear Details

Deflection Details

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

kip-ft

; M
 Max: 31.76 at0 ft

~ Moment Diagram

Gov. LC
1

1 -8.7914 k

Min: -78146 at12  ft

i
i

Required

Region Criteria

Code:

Design Rule:
Seismic Rule:
Loc of t/f:
Outer Bars:

Vert Bar Size:
Horz Bar Size:

Vert Bar Spac (in):
Horz Bar Spac (in):
Group Wall?:

Materials
Material Set:
Concrete f'c (ksi):
Concrete E (ksi):
Concrete G (ksi):
Conc Density (k/ft®):
Lambda:

Conc Str Blk:

Vert Bar Fy (ksi):
Horz Bar Fy (ksi):
Steel E (ksi):

Geometry
Total Height (ft):
Total Length (ft):
Thickness (in):

Int Cover (-2, in):
Ext Cover (+z, in):

K:
Use Cracked?:
ler Factor:

Cover Open/Edge (in):

Available

50.2235 k
0.0807 in

ACl 318-14
R2

None

Each Face
Horizontal

#5
#3

16
8
No

Conc5000NW
5

4074

m

0.145

1

Rectangular

60

60
29000

12

9.25

-, ) b

Yes

Unity Check
0.2495
0175

 Result

PASS

Result
PASS
PASS

RISA-3D Version 20

[ End wall entry panel w cutouts.r3d ]
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Company 3/22/2022
® Designer : 4:57:35 PM
Job Number : Checked By :
ANEMETSCHER coupany MOdE! Name
Region R2 (In-Plane) 0.3301 PASS
Mln 86.596 at12 ft’ :VMiVn: :20.517 ato ft Min: -1i5.453 atﬁ12” ft - Region Criteria
; K Ck kip-ft
Code: ACl 318-14
Design Rule: R2
Seismic Rule: None
3 Loc of i/f: Each Face
Outer Bars: Horizontal
: Vert Bar Size: #5
Horz Bar Size: #3
‘ Vert Bar Spac (in): 18
: ¢ Horz Bar Spac (in): 8
. Group Wallz: No
f Materials
: . Material Set: Conc5000NW
‘ , i Concrete f'c {ksi): s
: i Concrete E (ksi): 4074
1 ; Concrete G (ksi): mn
f ; ; Conc Density (k/ft*): 0.145
; Lambda: 1
1, Conc StrBlk: Rectangular
‘ ; Vert Bar Fy {(ksi): 60
; 3 - Horz Bar Fy (ksi): 60
; Steel E (ksi): 29000
i ~ Geometry
: ~ Total Height (ft): 2
| ‘ . Total Length (ft): 3
; | Thickness (in): 9.25
‘ " Int Cover (-z, in): 1
Ext Cover (+Z, in): 1
! ' Cover Open/Edge (in): 12
: , K
. P Y] M Use Cracked?: ze;‘
| Max: 84.217at 0t (Max:-19.781at12 ft Max126315at0 ft | lerFactor '
Axial Diagram Shear Diagram Moment Diagram
Code Check:
Limit State Gov. LC Required Available Unity Check Result
Axial/Bending Details 1 03123 PASS
Shear Details 1 -20.5173 k 62.1499 k 0.3301 PASS
Deflection Details 1 0.0798 in

Slender Bending Span Results
Wall Segment Section Properties
Reinforcement Details

In-Plane Wall Interaction Diagram

Cross Section Detailing

RISA-3D Version 20

[ End wall entry panel w cutouts.r3d ]
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Project Title:
Engineer:
Project ID:
Project Descr:

General Footing

Project File: Panattoni Tumwater.ec6

LIC# : KW-06014847, Build:20.22.2.9

AHBL, INC

(c) ENERCALC INC 1983-2022

DESCRIPTION: --None--

Code References

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

Load Combinations Used : ASCE 7-10
General Information

Material Properties
fc : 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,

#onoun

3.0 ksi
60.0 ksi
122.0 ksi
145.0 pcf
0.90

0.750

0.00180

1.0:
1.0:

No
No
No
No

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

Increases based on footing plan dimension

Houn

Allowable pressure increase per foot of depth

when max. length or width is greater than

2.50 ksf
110.0 pcf
No
350.0 pcf

0.350

2.330 ft
ksf
ft

ksf

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

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

Rebar Centerline to Edge of Concrete...

nn

8.0 ft
8.0 ft
16.0 in

120 in
16.0 in
16.0 in

at Bottom of footing = 3.0in

Reinforcing

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

i
3*
[o2]

# 6

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

Applied Loads

=
80"

40"

=3"

Edge Dist.

Lr

P : Column Load
OB : Overburden

89.630

ksf

M-xx
M-zz

(13}

k-ft
k-ft

V-x
V-z



Project Title:
Engineer:
Project ID:
Project Descr:

General Footing

Project File: Panattoni Tumwater.ec6

LIC# : KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: --None--
DESIGN SUMMARY Design OK
Min. Ratio item Applied Capacity Governing Load Combination
PASS 0.8932 Soil Bearing 2.233 ksf 2.50 ksf +D+S about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 00k 00k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0k No Sliding
PASS n/a Uplift 0.0 k 0.0k No Uplift
PASS 0.7648 Z Flexure (+X) 19.034 k-ft/ft 24.886 k-fu/ft +1.20D+1.60S
PASS 0.7648 Z Flexure (-X) 19.034 k-fi/ft 24.886 k-ft/ft +1.20D+1.60S
PASS 0.6937 X Flexure (+2) 17.264 k-ft/ft 24.886 k-ft/it +1.20D+1.60S
PASS 0.6937 X Flexure (-Z) 17.264 k-ft/ft 24.886 k-ft/ft +1.20D+1.60S
PASS 0.5819 1-way Shear (+X) 47.810 psi 82.158 psi +1.20D+1.60S
PASS 0.5819 1-way Shear (-X) 47.810 psi 82.158 psi +1.20D+1.60S
PASS 0.5431 1-way Shear (+2) 44.622 psi 82.158 psi +1.20D+1.60S
PASS 0.5431 1-way Shear (-Z) 44.622 psi 82.158 psi +1.20D+1.60S
PASS 0.7949 2-way Punching 130.609 psi 164.317 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 2.50 n/a 0.0 0.8320 0.8320 n/a n/a 0.333
X-X, +D+S 2.50 n/a 0.0 2.233 2.233 n/a n/a 0.893
X-X, +D+0.750S 2.50 n/a 0.0 1.882 1.882 n/a n/a 0.753
X-X, +0.60D 2.50 n/a 0.0 0.4992 0.4992 nfa n/a 0.200
Z-Z, D Only 2.50 0.0 n/a n/a n/a 0.8320 0.8320 0.333
Z-Z, +D+S 2.50 0.0 n/a n/a n/a 2.233 2.233 0.893
Z-Z, +D+0.750S 2.50 0.0 n/a n/a n/a 1.882 1.882 0.753
Z-Z, +0.60D 2.50 0.0 n/a n/a n/a 0.4992 0.4992 0.200
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stabitity All units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Sliding
Footing Flexure
Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination Kft Surface inh2 inA2 inA2 K-ft
X-X, +1.40D 5618 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.40D 5618 -Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D 4.816 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D 4.816 -Z  Bottom 0.3456 AsMin 0.440 24.886 oK
X-X, +1.20D+0.50S 8.706 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D+0.508 8.706 -Z  Bottom 0.3456 AsMin 0.440 24.886 oK
X-X, +1.20D+1.60S 17.264 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D+1.60S 17.264 -Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D+0.20S 6.372 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D+0.20S 6.372 -Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +0.90D 3.612 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +0.90D 3.612 -Z  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.40D 6.194 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.40D 6.194 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D 5.309 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D 5.309 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D+0.50S 9.598 -X  Bottom 0.3456 AsMin 0.440 24.886 OK



Project Title:
Engineer:

Project

ID:

Project Descr:

General Footing

Project File: Panattoni Tumwater.ec6

LIC# : KW-06014847, Build:20.22.2.9 AHBL, INC {c) ENERCALC INC 1983-2022
DESCRIPTION: --None--
Footing Flexure
: " Mu Side Tension As Reqg'd Gvrn. As Actual As Phi*Mn Stat
Flexure Axis & Load Combination Kft Surface inA2 inh2 inh2 K-ft us
Z-Z, +1.20D+0.50S 9.598 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D+1.60S 19.034 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D+1.60S 19.034 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D+0.20S 7.025 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D+0.20S 7.025 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +0.90D 3.982 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +0.90D 3.982 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
One Way Shear
Load Combination... Vu @ -X Vu@ +X Vu@ -Z Vu @ +Z Vu:Max Phi Vn Vu/Phi*Vn Status
+1.40D 15.56 psi 15.56 psi 14.52 psi 14.52 psi 15.56 psi 82.16 psi 0.19 OK
+1.20D 13.34 psi 13.34 psi 12.45 psi 12.45 psi 13.34 psi 82.16 psi 0.16 oK
+1.20D+0.50S 24.11 psi 2411 psi 22.50 psi 22.50 psi 24.11 psi 82.16 psi 0.29 OK
+1.20D+1.60S 47.81 psi 47.81 psi 44.62 psi 44.62 psi 47.81 psi 82.16 psi 0.58 OK
+1.20D+0.20S 17.65psi 17.65 psi 16.47 psi 16.47 psi 17.65 psi 82.16 psi 0.21 OK
+0.90D 10.00 psi 10.00 psi 9.34 psi 9.34 psi 10.00 psi 82.16 psi 0.12 OK
Two-Way "Punching” Shear All units k
Load Combination... Vu Phi*Vn Vu/Phi*Vn Status
+1.40D 42.51 psi 164.32psi 0.2587 OK
+1.20D 36.43 psi 164.32psi 0.2217 OK
+1.20D+0.50S 65.86 psi 164.32psi 0.4008 OK
+1.20D+1.60S 130.61 psi 164.32psi 0.7949 OK
+1.20D+0.208 48.21 psi 164.32psi 0.2934 OK
+0.90D 27.33 psi 164.32psi 0.1663 OK



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Column

Project File: Panattoni Tumwater.ec6

LIC# : KW-06014847, Build:20.22.2.9
DESCRIPTION: Typ Column

Code References

AHBL, INC

(c) ENERCALC INC 1983-2022

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

Load Combinations Used : ASCE 7-10
General Information

Steel Section Name : HSS12x12x1/4

Analysis Method : Allowable Strength
Steel Stress Grade

Fy : Steel Yield 50 ksi
E : Elastic Bending Modulus 29,000.0 ksi

Applied Loads

Overall Column Height
Top & Bottom Fixity

42.81 ft
Top & Bottom Pinned

Brace condition for deflection (buckling) along columns :
X-X (width) axis :

Y-Y (depth) axis :

Unbraced Length for buckling ABOUT Y-Y Axis = 42.81 ft, K= 1.0

Unbraced Length for buckling ABOUT X-X Axis = 42.81 ft, K= 1.0

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

Column self weight included : 1,688.0 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 42.810 ft, D = 46.380, S = 89.630 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio
Load Combination
Location of max.above base

At maximum location values are . . .

Pa : Axial

Pn / Omega : Allowabl
Ma-x : Applied

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

Mn-y / Omega : Allowable

PASS Maximum Shear Stress Ratit
Load Combination
Location of max.above base

At maximum location values are . . .

Va : Applied
Vn/Omega : Allowable

Load Combination Results

0.9874 : 1
+D+S
0.0 ft

137.698 k
139.454 k
0.0 k-ft
86.793 k-ft
0.0 k-ft
86.793 k-ft

0.0 :1
0.0
0.0 ft

0.0 k
0.0 k

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

Maximum Load Deflections . . .

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

for load combination :

0.0k
0.0k
0.0k
0.0k

0.0t above base

0.0ft above base

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Cby KxLx/Ry KyLy/Rx  Stress Ratio Status Location

D Only 0.345 PASS 0.00 ft 100 1.00 107.25 107.25 0.000 PASS 0.00 ft
+D+S 0.987 PASS 0.00 ft 1.00 1.00 107.25 107.25 0.000 PASS 0.00 ft
+D+0.750S 0.827 PASS 0.00 ft 100 1.00 107.25 107.25 0.000 PASS 0.00 ft
+0.60D 0.207 PASS 0.00 ft 1.00 1.00 107.25 107.25 0.000 PASS 0.00 ft

Maximum Reactions

Note: Only non-zero reactions are listed.

Axial Reaction

X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Load Combination @ Base @ Base @ Top @ Base @ Top @Base @ Top @Base @ Top
D Only 48.068
+D+S 137.698
+D+0.750S 115.290
+0.60D 28.841
S Only 89.630

Extreme Reactions
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction Mx - End Moments k-ft My - End Moments

item Extreme Value @ Base @Base @ Top @ Base @ Top @Base @ Top @Base @ Top
Axial @ Base Maximum 137.698
" Minimum 28.841




Project Title:

Engineer:

Project ID:

Project Descr:
Steel Column Project File: Panattoni Tumwater.ec6
LIC# : KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Typ Column

Extreme Reactions

Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction Mx-End Moments k-ft My - End Moments
ltem Extreme Value @ Base @Base @ Top @ Base @ Top @Base @ Top @Base @ Top
Reaction, X-X Axis Base Maximum 48.068

" Minimum 48.068
Reaction, Y-Y Axis Base Maximum 48.068
" Minimum 48.068
Reaction, X-X Axis Top Maximum 48.068
" Minimum 48.068
Reaction, Y-Y Axis Top Maximum 48.068
" Minimum 48.068
Moment, X-X Axis Base Maximum 48.068
" Minimum 48.068
Moment, Y-Y Axis Base Maximum 48.068
" Minimum 48.068
Moment, X-X Axis Top Maximum 48.068
" Minimum 48.068
Moment, Y-Y Axis Top Maximum 48.068
" Minimum 48.068

Maximum Deflections for Load Combinations

Load Combination Max. X-X Deflection  Distance Max. Y-Y Deflection Distance

D Only 0.0000 in 0.000 ft 0.000 in 0.000 ft

+D+S 0.0000 in 0.000 ft 0.000 in 0.000 ft

+D+0.750S8 0.0000 in 0.000 ft 0.000 in 0.000 ft

+0.60D 0.0000 in 0.000 ft 0.000 in 0.000 ft

S Only 0.0000 in 0.000 ft 0.000 in 0.000 ft

Steel Section Properties : HSS12x12x1/4
Depth = 12.000 in I xx 248.00 in*4 J = 384.000 in*4
Design Thick = 0.233 in S xx = 41.40 in"3
Width = 12.000 in R xx = 4.790 in
Wall Thick = 0.250 in Zx = 47.600 in*3
Area = 10.800 in*2 lyy = 248.000 in*4 c = 64.500 in*3
Weight = 39.430 pif Syy = 41.400 in"3
Ryy = 4.790 in

Ycg = 0.000 in




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Column Project File: Panattoni Tumwater.ec6
LIC# - KW-06014847, Build:20.22.2.9 AHBL, INC {c) ENERCALC INC 1983-2022
DESCRIPTION: Typ Column
Sketches

Height = 42,810

Helght = 42,810 ft

12.00in

12.00in




Project Title:
Engineer:
Project ID:
Project Descr:

General Footing Project File: Panattoni Tumwater.ec6
LIC# : KW-06014847, Build:20.22.2.9 AHBL, INC {c) ENERCALC INC 1983-2022
DESCRIPTION: Node footing at B and 2.5

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-10

General Information

Material Properties Soil Design Values
Pc : Concrete 28 day strength = 3.0 ksi Allowable Soil Bearing = 2.50 ksf
fy : Rebar Yield = 60.0 ksi Soil Density = 110.0 pcf
Ec : Concrete Elastic Modulus = 3,122.0 ksi Increase Bearing By Footing Weight = No
Concrete Density = 145.0 pcf Soil Passive Resistance (for Sliding) = 350.0 pcf
® Values  Flexure = 0.90 Soil/Concrete Friction Coeff. = 0.350
Shear = 0.750 Increases based on footing Depth
Analysis Setgings . ) Footing base depth below soil surface = 2.330 ft
Min Steel % Bending Reinf. = Allow press. increase per foot of depth = ksf
Min Allow % Temp Reinf. = 0.00180 when footing base is below = ft
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 : No Allowable pressure increase per foot of depth
Use ftg wt for stability, moments & shears : No h ax. lenath o width i for th = ksf
Add Pedestal Wt for Soil Pressure : No when max. length or widih 's greater than = f
Use Pedestal wt for stability, mom & shear : No
Dimensions
Width paralle! to X-X Axis = 8.0 ft
Length parallel to Z-Z Axis = 8.0 ft Z
Footing Thickness = 16.0 in '
Load location offset from footing center...
ex : Prll to X-X Axis = 6.34 in
ez : Prll to Z-Z Axis = 8.17 in
Pedestal dimensions... X...% X
px : parallel to X-X Axis = 12.0 in ®le,
pz : parallel to Z-Z Axis - 16.0 in 5
Height 16.0 in & 1
Rebar Centerline to Edge of Concrete... = W
at Bottom of footing = 3.0in o
2
] ) 4-6-5/16" -]
Reinforcing w
Bars parallel to X-X Axis
Number of Bars - 8.0
Reinforcing Bar Size = # 6
Bars parallel to Z-Z Axis
Number of Bars = 8.0
Reinforcing Bar Size = # 6

Bandwidth Distribution Check (ACl 15.4.4.2)
Direction Requiring Closer Separation

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

Applied Loads

P : Column Load 45.540 31.50 k

OB : Overburden ksf
M-xx = k-ft
M-zz = k-ft
V-x = K
V-z = k



Project Title:
Engineer:
Project ID:
Project Descr:

General Footing

Project File: Panattoni Tumwater.ec6

LIC# : KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Node footing at B and 2.5
DESIGN SUMMARY
Min. Ratio Item Applied Capacity Governing Load Combination
PASS Soil Bearing ksf ksf
FAIL Overturning - X-X k-ft k-ft
FAIL Overturning - Z-Z k-ft k-ft
FAIL Sliding - X-X k k
FAIL Sliding - Z-Z k k
FAIL Uplift k k
PASS Z Flexure (+X) k-ft/ft k-ft/ft
PASS Z Flexure (-X) k-ft/ft k-ft/ft
PASS X Flexure (+2) k-ft/ft k-ft/ft
PASS X Flexure (-Z) k-ft/ft k-ft/ft
PASS 1-way Shear (+X) psi psi
PASS 1-way Shear (-X) psi psi
PASS 1-way Shear (+Z) psi psi
PASS 1-way Shear (-Z) psi psi
PASS 2-way Punching psi psi
Detailed Results
Soil Bearing
Rotation Axis & Xecc — Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom Left Top Left Top Right Bottom Right Ratio
, D Only 0.000
, 522deg CCW 2.50 5.491 7.076 0.8992 0.1821 0.7386 1.456 0.582
, +D+8 0.000
, 52.2deg CCW 2.50 5810  7.487 1.447 0.2324 1.175 2.390 0.956
, +D+0.7508 0.000
, 52.2deg CCW 2.50 5755 7.416 1.310 0.2198 1.066 2.156 0.862
, +0.60D 0.000
, 52.2deg CCW 2.50 5.491 7.076 0.5395 0.1093 0.4432 0.8734 0.349
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability All units k
Force Application Axis
L.oad Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Siiding
Footing Flexure
Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination KAt Surface inA2 inA2 inh2 k-ft
X-X, +1.40D 6.223 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.40D 9.312 -Z  Bottom 0.3456 AsMin 0.440 24.886 oK
X-X, +1.20D 5.334 +Z Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D 7.981 -Z  Bottom 0.3456 AsMin 0.440 24.886 0K
X-X, +1.20D+0.50S 6.739 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D+0.508 9.976 -Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D+1.60S 9.832 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D+1.60S8 14.366 -Z  Bottom 0.3456 AsMin 0.440 24.886 oK
X-X, +1.20D+0.20S 5.896 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +1.20D+0.20S 8.779 -Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +0.90D 4.0 +Z  Bottom 0.3456 AsMin 0.440 24.886 OK
X-X, +0.90D 5.986 -Z  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.40D 9.381 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.40D 7.615 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D 8.041 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D 6.527 +X  Bottom 0.3456 AsMin 0.440 24.886 oK
Z-Z, +1.20D+0.50S 10.051 -X  Bottom 0.3456 AsMin 0.440 24.886 oK
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General Footing Project File: Panattoni Tumwater.ec
LIC# : KW-06014847, Build:20.22.2,9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Node footing at B and 2.5
Footing Flexure
; — Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & L.oad Combination koAt Surface A2 inA2 inh2 K-ft
Z-Z, +1.20D+0.50S 8.243 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D+1.60S 14.473 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z2-Z, +1.20D+1.60S 12.019 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D+0.208 8.845 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +1.20D+0.20S 7.214 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +0.90D 6.031 -X  Bottom 0.3456 AsMin 0.440 24.886 OK
Z-Z, +0.90D 4.896 +X  Bottom 0.3456 AsMin 0.440 24.886 OK
One Way Shear
Load Combination... Vu@ -X Vu @ +X Vu@-2 Vu@ +Z Vu:Max Phi Vn Vu/Phi*Vn Status
+1.40D 22.20 psi 21.27 psi 19.74 psi 18.25 psi 22.20 psi 82.16 psi 0.27 OK
+1.20D 19.03 psi 18.23 psi 16.92 psi 15.65 psi 19.03 psi 82.16 psi 0.23 OK
+1.20D+0.50S 23.79 psi 23.02 psi 21.07 psi 19.77 psi 23.79 psi 82.16 psi 0.29 OK
+1.20D+1.60S 34.28 psi 33.57 psi 30.22 psi 28.85 psi 34.28 psi 82.16 psi 0.42 OK
+1.20D+0.20S 20.94 psi 20.15 psi 18.58 psi 17.30 psi 20.94 psi 82.16 psi 0.25 OK
+0.90D 14.27 psi 13.67 psi 12.69 psi 11.74 psi 14.27 psi 82.16 psi 0.17 OK
Two-Way "Punching" Shear All units k
Load Combination... Vu Phi*Vn Vu/Phi*Vn Status
+1.40D 47.53 psi 164.32psi 0.2893 OK
+1.20D 40.74 psi 164.32psi 0.2479 oK
+1.20D+0.50S 50.93 psi 164.32psi 0.3099 OK
+1.20D+1.60S 73.33 psi 164.32psi 0.4463 OK
+1.20D+0.20S 44.81 psi 164.32psi 0.2727 OK
+0.90D 30.56 psi 164.32psi 0.186 OK
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Steel Column

Project File: Panattoni Tumwater.ec6

LIC# : KW-06014847, Build:20.22.2.9

DESCRIPTION: Node Column

Code References

AHBL, INC

(c) ENERCALC INC 1983-2022

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-10

General Information

Steel Section Name : HSS8x8x5/16

Analysis Method :
Steel Stress Grade
Fy : Steel Yield

E : Elastic Bending Modulus

Applied Loads

Allowable Strength

50.0 ksi
29,000.0 ksi

Overall Column Height
Top & Bottom Fixity

38.44 ft
Top & Bottom Pinned

Brace condition for deflection (buckling) along columns :
X-X (width) axis :

Y-Y (depth) axis :

Unbraced Length for buckling ABOUT Y-Y Axis = 38.44 ft, K= 1.0

Unbraced Length for buckling ABOUT X-X Axis = 38.44 ft, K= 1.0

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

Column self weight included : 1,223.93 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 38.440 ft, D = 12.40, S = 38.20 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio =

Load Combination

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

Pa : Axial

Pn / Omega : Allowable

Ma-x ; Applied

Mn-x / Omega : Allowable

Ma-y : Applied

Mn-y / Omega : Allowable

PASS Maximum Shear Stress Ratii

Load Combination

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

Va : Applied

Vn/ Omega : Allowable

Load Combination Results

0.8548 : 1
+D+S
0.0 ft

51.824 k
60.624 k
0.0 k-ft
62.625 k-ft
0.0 k-ft
62.625 k-ft

0.0 : 1
0.0
0.0 ft

0.0 k
0.0 k

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

Maximum Load Deflections . ..

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

for load combination :

0.0k
0.0k
0.0k
0.0k

0.0ft above base

0.0ft above base

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Cby KxLx/Ry KyLy/Rx  Stress Ratio Status Location
D Only 0.225 PASS 0.00 ft 1.00 1.00 147.37 147.37 0.000 PASS 0.00 ft
+D+S8 0.855 PASS 0.00 ft 1.00 1.00 147.37 147.37 0.000 PASS 0.00 ft
+D+0.7508 0.697 PASS 0.00 ft 1.00 1.00 147.37 147.37 0.000 PASS 0.00 ft
+0.60D 0.135 PASS 0.00 ft 1.00 1.00 147.37 147.37 0.000 PASS 0.00 ft
Maximum Reactions Note: Only non-zero reactions are listed.
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction  Mx - End Moments k-ft My - End Moments
Load Combination @ Base @Base @ Top @ Base @ Top @Base @ Top @Base @ Top
D Only 13.624
+D+8 51.824
+D+0.750S8 42.274
+0.60D 8.174
S Only 38.200
Extreme Reactions
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction  Mx - End Moments k-ft My - End Moments
ltem Extreme Value @ Base @Base @ Top @ Base @ Top @Base @ Top @Base @ Top
Axial @ Base Maximum 51.824
" Minimum 8.174
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Project Descr:

Steel Column

Project File: Panattoni Tumwater.ec6

LIC¥ KW-06014847, Build:20.22.2.9
DESCRIPTION: Node Column

Extreme Reactions

AHBL, INC

(c) ENERCALC INC 1983-2022

Axial Reaction

X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Item Extreme Value @ Base @ Base @ Top @ Base @ Top @Base @ Top @Base @ Top
Reaction, X-X Axis Base Maximum 13.624
" Minimum 13.624
Reaction, Y-Y Axis Base Maximum 13.624
" Minimum 13.624
Reaction, X-X Axis Top Maximum 13.624
" Minimum 13.624
Reaction, Y-Y Axis Top Maximum 13.624
" Minimum 13.624
Moment, X-X Axis Base Maximum 13.624
" Minimum 13.624
Moment, Y-Y Axis Base Maximum 13.624
" Minimum 13.624
Moment, X-X Axis Top Maximum 13.624
" Minimum 13.624
Moment, Y-Y Axis Top Maximum 13.624
" Minimum 13.624

Maximum Deflections for Load Combinations

Load Combination Max. X-X Deflection  Distance Max. Y-Y Deflection Distance

D Only 0.0000 in 0.000 ft 0.000 in 0.000 ft

+D+8 0.0000 in 0.000 ft 0.000 in 0.000 ft

+D+0.750S8 0.0000 in 0.000 ft 0.000 in 0.000 ft

+0.60D 0.0000 in 0.000 ft 0.000 in 0.000 ft

S Only 0.0000 in 0.000 ft 0.000 in 0.000 ft

Steel Section Properties : HSS8x8x5/16
Depth = 8.000 in I xx = 85.60 in*4 J = 136.000 in*4
Design Thick = 0.291 in S xx = 21.40 in*3
Width = 8.000 in R xx = 3.130 in
Wall Thick = 0.313 in Zx = 25.100 in*3
Area = 8.760 in"2 lyy = 85.600 in*4 o] = 34.500 in*3
Weight = 31.840 pif Syy = 21.400 in*3
Ryy = 3.130 in

Ycg = 0.000 in
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Steel Column Project File: Panattoni Tumwater.ec6
LICH . KW-06014847, Build:20.22.2.9 AHBL, INC {C) ENERCALG INC 1083-9022
DESCRIPTION: Node Column
Sketches
50.80k 50,60k

8.00in

Helght = 38,440
Height = 36.440

8.00in




Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 3
Wall Description = 11 ft opening

WallHt= 3844 ft Wall Weight at Mid Height
b= 11 ft Wt of Concrete= 150 pcf
c= 21 ft Wall Thickness= 9.25 in.
e= 300 ft Concentric Load= 4922 plf
d= 1744 ft Seismic Fp=.48d*= 0.3652 Wp
a= 5.5 ft
a=b/2
Roof Weight
— 1 Joist Span= 55 feet
Dead Load= 12 psf
d Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 935 plf
equivSL = 1947.9167 plif
c equiv Lr= 0 plf
equivLL = 0 pif

Equivalent Wind and Seismic Load
P wind = 16.0  psf
Pseismic= 422  psf
Pwindequiv= 453  psf
P seismic equiv = 80.3  psf
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Steel Beam Project File: Panattoni Tumwater.ec6
LIC# : KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 3 Moments

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method 1oad Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(O. 04530\}, E(0.08030)

W12x30

Sran = 3,0f Span = 38.440 ft

J
I T I
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W = 0.04530, E =0.08030 k/ft
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.085: 1 Maximum Shear Stress Ratio = 0.049 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 13.765 k-ft Vu : Applied 4709 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowable 95.940 k
Load Combination EOnly Load Combination E Only
Location of maximum on span 3.000 ft
Span # where maximum occurs Span #1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.261in Ratio= 1,767 >=360 Span:2:E Only
Max Upward Transient Deflection -0.002 in Ratio= 18,188 >=360 Span:2:E Only
Max Downward Total Deflection 0.183 in Ratio= 2525 >=180 Span:2:E Only*0.70
Max Upward Total Deflection -0.001 in Ratio= 25984 >=180 Span:2:E Only*0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V  maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn. L= 3.00ft 1 0.000 179.58  161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn. L= 38.44ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
+0.50W
Dsgn.L= 3.00f 1 0.024  0.014 -3.88 3.88 179.58 161.63 1.00 1.00 1.33 9594 95.94
Dsgn. L= 38.44 ft 2 0.024  0.006 2.47 -3.88 388 179.58 161.63 1.00 1.00 0.54 95.94 95.94
W Only
Dsgn.L= 3.00ft 1 0.048  0.028 -7.77 7.77 179.58 161.63 1.00 1.00 266 95.94 95.94
Dsgn.L= 38.44 ft 2 0.048  0.011 4.93 -7.77 7.77 179.58 161.63 1.00 1.00 1.07 9594 95.94
E Only
Dsgn.L= 3.00ft 1 0.085 0.049 -13.76 13.76  179.58 161.63 1.00 1.00 471 9594 95.94

Dsgn. L= 38.44 it 2 0.085 0.020 8.75 -13.76 13.76 179.68 161.63 1.00 1.00 1.90 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

If you need to make modifications to
any other part of the spreadsheet
besides the yellow cells the
password s "save”

=il
AlH B L]

Ses ACI 11.8.2.2 for
distribution of
concentrated forces

¢ of
structural
thickness

D = Dead Load

S = Snow Load

Lr = Roof Live Load

L = Occupancy Live Load

H = Soil Load

E = Seismic Load (Ultimate)
W = Wind Load

Applied Loads

Job Name =| Tumwater 1
Job Number =|2210866.20
Wall Type = 3
Wall Description ={11 ft opening
DESIGN SUMMARY
Wall Ht Btwn Supports (ft) 38.44
Total Wall Ht w/ Parapet (ft) 42.44
Total Wall Thickness (in) 9.26
Reveal Depth {in) 0.76
Structural Thickness {in) 8.5
Pler Width (ft) 3.00
Number of Bars Ea Face (or at .89
Center) of Pler|
Concrete Strength {psi) 5000
(2) Layer
Reinforcement;  #6 Rebar @
5" o.c.
Max Deflection L/680
% of Flexural Capacity 75%
Hand Input
Potential Hand Input OK
Output —

S What is the controliing type of roof load? Snow or Roof Live Load? (Enter "S” or "Li")
NO Are you applylng occupancy five foads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1= 1.0, NO: f1=0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: 12=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Selsmic: Sds
f1= 0.5
fz= 0.7
Uniform Concentric Applled Loads (Wc)
Dead - D (pif} 4922 (tributary wall weight at midheight)
Snow - S (pif) 0
Roof Live - Lr {pif) 0
Occupancy Live - L (plf) 0
Soit - H (plf) 0
Uniform Eccentric Applied Loads {WE) Moment at Top (Ib-fUfl) = We * @ Moment at Mid-Ht (Ib-fft) = 1/2
Eccentricity (in) 8.75 Mrop
Dead - D (pif) 935 D= 526 D= 263
Snow - S (pif)| 1847.918667 §= 1096 S= 548
Roof Live - Lr (plf) 0 Lr= 0 Lr= 0
Occupancy Live - L (pif) 0 L= 0 L= 0
Soit - H (pif) 0 H= 0 H= 0
Moment @ Mid-Ht (Ib-fuft) = 1/2
Uniform Moments Applled (Mror) (Msor) (Mo + Meor) The uniform moments applied 1o
Dead - D (Ib-ft/ft) 0 0 D= 0 the top and bottom of the wall can
snow- s wam| 0 : s=| o | peuesomeceloas oms
Roof Live - Lr (Ib-f/ft) 0 0 Lr= o lateral parapet forces. Enter
Occupancy Live - L {Ib-f/ft) 0 0 L= 0 the
Seismic (Ultimate) - E (ib-fi/ft) 0 -13765 E= -6883 negative pumbers to reduce the
Wind - W (Ib-fuft) 0 -7765 W= -3883 moment.
Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Moment @ Mid-Ht (Ib-fi/ft) = 1/8

Equivalent Uniform Lateral Applied Loads (P) pL?
Seismic (Ultimate) - E (psf) 80.3 E= 14837
Wind - W (psf) 45.3 W= 8373
Total Uniform Axial Load at Mid-Helght of Wall Total Uniform Moment at Mid-Height of Wall
Dead - D (plf) 8542 Dead - D (lb-fUft) 263
Snow - S (pif) 1948 Snow - S (ib-fiAft) 548
Roof Live - Lr (pif) 0 Roof Live - Lr (Ib-ft/ft} 0
Occupancy Live - L (pif) 0 Occupancy Live - L (Ib-ft/ft) 0
Soil - H (pif) 0 Soil - H (Ib-ftft) 0
Seismic (Ultimate) - E (Ib-ft/ft) 7954
Wind - W (Ib-ftt) 4491
Note that these totals represent the unfactored forces at the mid-height of the wall including the self wt of the wall (this spreadsheet automatically

calcs wall self wt). P-A effacts have f1of baen accountsd for. Thess forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the propsr fi, 2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft) 38.44 {Not including parapet)
Parapet Height (ft} 4 (This is used to calc the self-weight of the wall onl Rebar Dia (in} A (‘"22
Total Wall Height (fy)] 42,44 || The width of the pier doesn't affect the structural 3 0.375 0.1
Concrete Strength fc (psi)| 5000 ﬁ:'ﬁ?:;gf%ﬂf?;ﬁ::ﬁfo%yﬂf’ 0.500 0.20
Concrete Unit Weight (pcf) 150 calcutations. This doeg calculate the actual number 5 0.625 0.31
Rebar Yield Stress fy (psi) 60000 of bars required within the pier width you input. 6 0.750 0.44
Per ACI 11.7.4.1 lateral Width of Pier Being Designed (ft) 1 (Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.80
tias need not be provided Total Wall Thickness (in)]  9.25 8 1.000 0.79
‘r”e"q?;"a‘;";::",':gfsﬁ Depth of Reveal (i)} 0.75 &5 9 1.128 1.00
reinf. Thus walls Structural Thickness (in} 8.50 = Tota! Thk - Reveal Depth 10 1.270 1.27
d“:,‘,’m;’s‘"? 'hisd X (1) or (2) Layers of Reinf? 2 0K 11 1.410 1.56
have confinement steel. Vert Rebar Size| 5 031 |in® 0625 |in
But in many cases is still Vert Rebar o.c. Spacing (in) 5.15 oK
fﬂ?ﬂ;ﬁﬁ:ﬂ' As perfool (in¥f)|__ 071 |(This is the area of tension steel only)
Total As in Pier (In’) 0.71 {This is the area of tension steel only)
I Number of Bars within Pier (Ea Facs) 233 AC! Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather: {#5 & Smaller - 1 1/2
Confinement Rebar Size 3 0 !in #6 & Larger - 2"
Conc Cover at Ext Side of Wall Exp to Weather/Earth (in) 15 7 Not Exposed to Weather: {#11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in) 1
Min Depth to Tension Rebar = d (in) 6.7 {w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢)
hand calcs also Min Vertical Steel Ratio - pvmin| _ 0.0025 (pv min may be reduced if the shear force Is low. See ACl 21.7.2)
Aclual Vertical Steel Ratio - pv|  0.0129 QK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk}
Min Tensile Flexural Reinf 1 = As min 1 (in’/ft) 028 |QK \Vert Speg
Min Tensile Flexural Reinf 2 = As min 2 (in/ft)| 027 10K
p| 0.0089 |=Asperft/(12*d) %Tc
pmax = 0.6 pb = 0.6 * 0.85 * B1 * fc/ fy * 87000 / (87000 +fy)| 0.0201 QK ——
Ec(psi){ 4030509 {=57000* sqrt (fc)
Es (psi){ 23000000
n 7.2 =Es/Ec
£ w (in) 12 =12"
Ag (inft) 102 |=Struc Thk * 12
0.08 f'c (psi) 300 ! Pier Width = bw '
fc(in)] 461.28 I=WallHt*12
Bt 0.8
Ig (in*ft) 814 |=1/12+12* Struc Th®
fr {psi) 530 =7.5" sqrt (fc)
yt (in) 4.25 = Struc Thk/ 2
Mer (b-n)] 76633  i=fr*ig/yt
¢c/150 (in)| 3.0752
oK

Job Name = Tumwater
Job Number = 2210856.2
Wali Type = 3
Wall Description = 11 ft opening



IBC-2015

D
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L
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E

w

Factored Axial Load at Mid Ht = Pu (Ib/ft)
Factored Applied Moment at Mid Ht = Mua (ib-in/ft)
Pu/ Ag {psi)

Vert Stress at Mid-Ht Wall ok? Pu / Ag < 0.06 fc?
Ase (in?) = (Pu(h/2d) + As*fy) I fy

a (in) =(Ase*fy) / (0.85*c*Iw)

Cu=Curmate =a/ fs

ler v (ind) = fcr ULTIMATE = n*Ase*(d-Cu)® + 1/3*¢ wCu®

Mu (Ib-in) = Mua / (1 - (5 * Pu* Lc’)/(0.75* 48 * Ec * Ien)) =
Mn (Ib-in) = Ase * fy * (d - a/2)

Culd

$¢=0.23+0.25/(Cu/d)

$Mn (Ib-in)

$Mn > Mer ?

Mu/ ¢Mn
$Mn > Mu ?

Axial Load at Mid Ht = Ps (Ib/ft)

Applied Moment at Mid Ht = Msa (ib-in/ft)

Ase (in%) = (Ps + As*fy) / fy

k = Sqrt ((n*p)* + 2*n*p) - n*p!

Ce=Cerastic=k*d

lcr e {ind) = fcr eLasTic = n*Ase*(d-Ce)® + 1/3*¢w*Ce®
Ms = Msa (ib-in)

let (ind) = { (Mcr / M)® * Ig + (1-(Mcr / M)®) * lere } < Ig
Mz (Ib-in) = Msa / (1 - (5 * Ps * Lc?) / (48 * Ec * le1))
lez (ind)

M3 (lb-in)

lea (ind)

Ma (Ib-in)

fea (ind)

Ms (ib-in)

les {(in4)

Ms (Ib-in)

les (in4)

Mz (Ib-in)
te7 (ind)

£c/150 (in)

As{in) = (5* M7* Lc®) /(48 * Ec* le7)

K
@ @ 3 I
(=] g d
s 2 &8 5| T
3 ¥ + a g Y
+ 7 %) + - o
T 5 5 - h & +
S8 3% T 2
2 2 2 z @ z a
+ + + + P> + 5
g ] ] ] ] & g g
- - P - - ot S e
n 1 n il I " [ 1]
> o o o o =) > o
Load Load Load Load Load Load Load Load [*ASCE?
Combo Combo Combo Combo Combo Combo Combo Combo [12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 16-4 16-5* 16-6 16-7*
14 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
0 0.5 1.6 1.6 0.5 0.7 0 4}
0 0 [} 0 0 0 0 0
0 1.6 0.5 ¢} 0.5 0.5 0 0
0 1.6 [} 0 0 4 1.6 1.6
0 0 0 0 0 1.0 0 1.0
0 0 0 05 1 0 1 0
11959 11224 13367 13367 11224 13174 7688 6128
4418 7074 14306 41250 60963 104417 56729 97716
117 110 131 131 110 129 75 60
oK OK oK OK OK OK OK OK oK
0.84 0.83 0.86 0.86 0.83 0.85 0.80 0.78
0.99 0.98 1.01 1.01 0.98 1.01 0.94 0.92
1.24 1.23 1.26 1.26 1.23 1.26 117 1.15
187.42 186.30 189.65 189.55 186.30 189.26 180.78 178.28
8302 12672 29622 85415 109204 213255 82432 130643
312670 310008 317762 317762 310009 317064 297134 291424
0.19 0.18 0.19 0.19 0.18 0.19 0.18 0.17
0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.80
281403 279008 285985 285985 279008 285357 267420 262281
oK oK oK OK OK OK oK OK oK
3% 5% 10% 30% 39% 75% 31% 50% POSITIVI
OK oK OK OK OK OK OK OK OK
o
%) a 2 w
[ + 0 ~
g 2 o 2 + +
=3 o = © [ (%]
+ + + + + + Job Name = Tumwate
P | ) - - - -d
+ + + + + + Job Number = 2E+06
a a Q o e o Wall Type = 3
< < < < < < Wall Description = 11 ft ope:
1 1 1 1 1 1
1 0 0 0.5 1 1
0 0 0 4] 0 [
1 1 1 1 1 1
1 1 1 1 1 1
0 0 0.70 0 0 0.70
0 0.6 0 0.6 03 0
10490 8542 8542 9516 10480 10480
9730 35489 69972 38776 25897 76546
0.89 0.86 0.86 0.87 0.89 0.89
0.300 0.300 0.300 0.300 0.300 0.300
2.00 2.00 2.00 2.00 2.00 2.00
172.61 167.49 167.49 170.05 172.61 172.61
9730 35489 69972 38776 25897 76546
614 614 614 614 614 614
10739 38428 75768 42388 28581 84482
6814 614 614 614 614 502
10739 38428 75768 42388 28581 86481
614 614 614 614 614 480
10739 38428 75768 42388 28581 87007
614 614 614 614 614 474
10739 38428 75768 42388 28581 87146
614 614 614 614 614 473
10739 38428 75768 42388 28581 87183
614 614 614 614 614 472
10739 38428 75768 42388 28581 - 87192
614 614 614 614 614 472
3.0752 3.0752 3.0752 3.0752 3.0752 3.0752
0.10 0.34 0.68 0.38 0.26 E+Sis N/A
oK OK OK OK OK OK OK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 1
Wall Description = 7.5 ft opening

WallHt= 38.44 ft Wall Weight at Mid Height
b= 7.5 ft Wt of Concrete= 150 pcf
c= 21 ft Wall Thickness= 9.25 in.
e= 217 ft Concentric Load= 4640 plf
d= 1744 ft Seismic Fp=.4Sd*= 0.3652 Wp
a= 375 ft
i a=bf2
Roof Weight
Joist Span= 55 feet
Dead Load= 12 psf
d Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 900.2765 plf
i equiv SL = 1875.576 plf
c equiv Lr= 0 plf
equivLL = 0 pif

Equivalent Wind and Seismic Load
P wind = 16.0  psf
Pseismic= 422  psf
Pwindequiv=  43.6 psf
P seismic equiv= 78.1 psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam ' Project File: Panattoni Tumwater.ec6
LIC# - KW-06014847, Build:20.222.9 AHBL, INC _ (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 1 Moments

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method 1 oad Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

wW(0.04360) E(0.07810)
v

W12x30

Span = 3.0 ft Span = 38.440 ft
i il J
f T 1
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W = 0.04360, E = 0.07810 k/ft
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.083:1 Maximum Shear Stress Ratio = 0.048 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 13.387 k-ft Vu : Applied 4.580 k
Mn * Phi : Allowable 161.625k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 3.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span #1
Maximum Deflection
Max Downward Transient Deflection 0.254 in Ratio= 1,817 >=360 Span:2:E Only
Max Upward Transient Deflection -0.002 in Ratio= 18,701 >=360 Span:2:E Only
Max Downward Total Deflection 0.178 in Ratio= 2596 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.001 in Ratio= 26716 >=180 Span:2:E Only *0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M vV  maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn. L= 3.00 ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
Dsgn. L= 38.44 ft 2 0.000 179.68 161.63 1.00 1.00 -0.00 9594 95.94
+0.50W
Dsgn.L= 3.00ft 1 0.023 0.013 -3.74 3.74 179.58 161.63 1.001.00 1.28 95.94 95.94
Dsgn. L= 38.44 ft 2 0.023 0.005 2.37 -3.74 3.74 179.58 161.63 1.001.00 0.52 95.94 95.94
W Only
Dsgn. L= 3.00 ft 1 0.046 0.027 -7.47 7.47 17958 161.63 1.00 1.00 256 9594 95.94
Dsgn. L= 38.44ft 2 0.046 0.011 4.75 -7.47 7.47 179.58 161.63 1.00 1.00 1.03 9594 95.94
E Only
Dsgn. L= 3.00ft 1 0.083 0.048 -13.39 13.39 17958 161.63 1.001.00 458 9594 95.94

Dsgn. L= 38.44ft 2 0.083 0.019 8.51 -13.39 13.39  179.58 161.63 1.001.00 1.85 0594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

.. '- If you need to make modifications td Job Name ={Tumwater J
- any other part of the spreadsheet
s TR besides the yellow cells the Job Number ={2210866.20
password is "save" Wall Type = 1
B m Wall Description =|7.5 ft opening 1
See ACI 11.8.2.2 for DESIGN SUMMARY
gfmmgmms Wall Fit Btwn Supports (1) 38.44
Totat Wali Ht w/ Parapet (ft) 42,44
Total Wall Thickness (in) 9.25
¢ of Reveal Depth (in) 0.75
structural Structural Thickness {in) 85
thickness Pier Width (ft) 217
Number of Bars Ea Face {or at| 7.00
Center) of Pier
D = Dead Load Concrete Strangth (psi) 3000
S = Snow Load (2) Layer
Lr = Roof Live Load Reinforcement!  #5 Rebar @
L. = Occupancy Live Load 4" o.c.
H = Soll Load Max Deflection Li701
E = Seismic Load (Ultimate) % of Flexural Capacity 48%
W = Wind Load Hand input
Potential Hand Input OK
Applied Loads Output —

S What is the controlling type of roof load? Snow or Roof Live Load? (Enter "S” or "Lr")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1= 1.0, NO: 71 =0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2= 0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Seismic: Sds
f1= 0.5
f2= 0.7
Uniform C ric Applied Loads (Wc)
Dead - D (plf) 4840 (tributary wall weight at midheight)
Snow - S (pif} 0
Roof Live - Lr (pif) 0
Occupancy Live - L (pif) 0
Soil - H (pif) 0
Uniform ic Applied !.?ad? (WEe) Moment at Top (Ib-fAt) = We* Moment at Mid-Ht (Ib-ft/ft) = 1/2
Eccentricity (in) 8.756 Mrop
Dead - D (plf)} 900.2764977 D= 506 D= 253
Snow - § (pify} 1875.576037 S= 1055 S= 528
Roof Live - Lr (pif) 0 Lr= 0 Lr= 0
Occupancy Live - L (pif) 0 L= 0 L= 0
Sail - H (pif) 0 H= 0 H= 0
Moment @ Mid-Ht (Ib-fift) = 1/2
Uniform Moments Applled {(Mrop) (Msot) (Mror + Maor) The uniform moments apphed 10
Dead - D (Ib-fi/ft) 0 0 D= 0 the top and bottom of the wail can)
snow-S (om0 0 BT o ses e hped il
Roof Live - Lr (Ib-fi/ft) 0 o Lr= 0 lateral parapet forces. Enter
Occupancy Live - L (Ib-ft/ft) 0 0 L= 0 the
L — o -0 | Imeneniaaiedl nomoan
Seismic (Ultimate) - E (Ib-ft/ft) 0 -13387 E= -6694 negative numbers to reduce the
Wind - W (Ib-fuft) 0 7474 W= -3737 moment.

Note that sof

il forces are not allowed to counteract wind or seismic forces. In addition, soil forces that

counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Moment @ Mid-Ht (Ib-ft/ft) = 1/8

Equivalent Uniform Lateral Applied Loads (P) PL?
Seismic (Ultimate) - E (psf) 78.1 E= 14433
Wind - W (psf) 436 W= 8062
Total Uniform Axial Load at Mid-Helght of Wall Total Uniform Moment at Mid-Helght of Wall
Dead - D (pif) 8225 Dead - D (Ib-fift) 263
Snow - S (pif) 1876 Snow - S (Ib-ft/ft) 528
Roof Live - Lr (pif) 0 Roof Live - Lr (b-fuft) 0
Occupancy Live - L (plf) 0 Occupancy Live - L (Ib-fift) 0
Soil - H {plf) 0 Soll - H (lb-ft/ft) 0
Seismic (Ultimate) - E (Ib-fifR) 7739
Wind - W (lb-fUit) 4325

Note that these totals represent the ypfacfored forces at the mid-height of the wall {ncluding the self wt of the wall (this spreadsheet automatically
calcs wall self wt). P-A effects have gof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper f1, 2 and f load factors
are properly applied. Remember to enter the loads unfactored and include the self-wseight of the saction of wall being analyzed.




Wall Parameters

Wall Height Between Supports {ft)

Parapet Height (ft)

Total Wall Height (fty

Concrete Strength fc (psi)

Concrete Unit Weight (pcf)

Rebar Yield Stress fy (psi)

Per ACI 11.7.4.1 lateral Width of Pier Being Designed (ft)

ties need not be provided Total Wall Thickness (in)
where vert reinf is not Depth of Reveat (i

req'd as compression epth of Reveal (in)

reinf. Thus walls Structural Thickness (in)

designed using this

method do not need to (1) or (2) Layers of Reinf?

have confinement steel. Vert Reber Size

But in many cases is still Vert Rebar o.c. Spacing (in)
advisable, particutarly 2

with 2 layers of rebar. As per foot (in ,f:)

Total As in Pier (in)

I Number of Bars within Pier (Ea Face)
Are You Providing Confinement Reinf?

Confinement Rebar Size

Conc Cover at Ext Side of Wall Exp to Weather/Earth (in)
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in)
Verify "d” with Min Depth to Tension Rebar = d (in)
Min Vertical Stee! Ratio - pv min
Actual Vertical Steel Ratio - pv

Min Tensile Flexural Reinf 1 = As min 1 (in%ft)
Min Tensile Flexural Reinf 2 = As min 2 (in%ft)

[

pmax = 0.6 pb = 0.6 * 0.85 * B4 * fc / fy * 87000 / (87000 + fy)
Ec (psi)

Es (psi)

n

¢ w (in)

Ag (inffty
0.06 fc (psi)
¢c(in)

B1

1g (in*)

fr (psi)

yt (in)

Mcr (fb-in)

£ c 1150 (in)

38.44 {Not including parapet)
4 (This Is used to calc the self-weight of the wall only) Rebar Dia {in) A (in?)
42.44 The width of the pier doesn't affect the structurat 3 0.375 0.11
i por linear foot.
5000 ev?:g?ssflgrc;x?:f:mlgo you can track yolzlrer 4 0.500 0.20
150 calculations. This does calculate the actual number 5 0.625 0.31
60000 of bars required within the pier width you input. 8 0.750 0.44
1 (Width of pier, or enter 1 ft for analyzing unit width} 7 0.875 0.60
9.25 8 1.000 0.79
0.75 65 ] 1.128 1.00
8.50 = Total Thk - Reveal Depth 10 1.270 1.27
2 OK 11 1.410 1.58
3.72 oK
0.99 (This is the area of {ension steel only)
0.98 (This is the area of tension stesl oniy)
3.23 ACI Min Cover Regments:
NO Exposed to Weather: |#5 & Smaller - 1 1/2"
3 0 Jn #6 & Larger - 2°
15 7' Not Exposed to Wealher [#11_& Smaller = 3/4"
1
8.7 (w/ 2 layars of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢}
0.0025 (pv min may be reduced if the shear force is low. See ACI 21.7.2)
0.0178 |QK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
0.28 OK Vert Spcg
0.27 oK
00123 |=Asperft/(12*d) Struc
Thk
0.0201 QK —
4030500 |{= 57000 * sqrt (fc)
28000000
7.2 =Es/Ec
12 =12"
102 = Struc Thk * 12
300 Pier Width = bw }
461.28  [=Wwall Ht* 12
0.8
614 i=1/12*12* Struc Thk®
530 =7.5" sqrt {fc)
4.25 = Struc Thk/ 2
76633 =fr*ig/yt
3.0752
oK

Job Name = Tumwater

Job Number = 2210856.2

Wall Type = 1

Wail Description = 7.5 it opening
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+ + + + o + 5
g 8 ] ] ] & 8 3
- - - - - po G [
L] il n 1] H il I i
o o =] =) =} =} > =}
Load Load Load Load Load Load Load Load [*ASCE?
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo |12.4.2.3
16-1 16-2 16-3(a) | 16-3(b) 16-4 16-5* 166 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 09 0.7174
S 0 0.5 16 1.6 0.5 0.7 0 0
Lr 0 0 [} 0 0 0 0 0
L 0 1.6 0.5 0 0.5 0.5 0 0
H o 1.6 0 0 0 [} 1.6 16
E Y 0 0 0 1] 1.0 [+ 1.0
Wi 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (Ib/ft)} 115156 10807 12871 12871 10807 12684 7402 5800
Factored Applied Moment at Mid Ht = Mua {ib-in/ft} 4254 6811 13774 39726 58715 101505 54638 95053
Pu/Ag (psi) 113 106 126 126 106 124 73 58
Vert Stress at Mid-Ht Wall ok? Pu/Ag < 0.06 fc? OK OK OK OK 0K 0K OK QK oK
Ase (in?) = (Pufhr2d) + As*fy) /1 fy] 111 1.10 1.13 1.13 1.10 1.12 1.07 1.05
a (in) =(Ase*fy) / (0.85*fc*iw) 1.31 1.30 1.32 1.32 1.30 1.32 1.26 1.24
Cu=CutmaTE = a/ Bt 1.63 1.62 1.66 1.66 1.62 1.65 1.57 1.65
fer u (ind) = lor uLTiMATE = n“Ase‘(d—Cu)2 + U3twce’] 22167 220.83 223.27 223.27 220.83 223.05 216.70 214.84
Mu (lb-in)=Mua /(1 -(5*Pu* ch)/(0,75 *48*Ec*ler)) = 6871 10623 23858 68810 91675 174097 72895 119021
Mn (Ib-in) = Ase * fy * (d - a/2)] 402428 400008 407056 407056 400008 406422 388301 383109
Culd 0.24 0.24 0.25 0.25 0.24 0.25 0.23 0.23
$=023+0.25/(Cu/d) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
$Mn (b-in)] 362185 360007 366351 366351 360007 365779 349471 344798
$Mn>Mer?|  OK oK oK oK OK oK OK OK oK
Mu / $Mn 2% 3% 7% 19% 25% 48% 21% 35% POSITIVI
$Mn>Mu?|  OK oK oK oK OK OK OK OK oK
7 b =z w
s z E z : N
< © =] © w %3
+ + + + + + Job Name = Tumwate
= =3 ) - — -t
+ + + + + + Job Number = 2E+06
2 e Q o e e Wall Type = 1
< < < < < < Wall Description = 7.5 ft ope
D 1 1 1 1 1 1
s 1 [ 0 0.5 1 1
Lr 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 4 0 0.70
w 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (Ib/ft)] 10100 8225 8225 9163 10100 10100
Applied Moment at Mid Ht = Msa (ib-in/ft) 9369 34181 68050 37346 24940 74380
Ase (in) = (Ps + As*fy) /fy]  1.16 1.13 1.13 1.14 1.16 1.16
Kk = Sqrt ((n*p)°+ 2*n*p) - p|  0.342 0.342 0.342 0.342 0.342 0.342
Ce=Ceumstic=k*d 2.29 2.29 229 229 2.29 2.29
Ier € (ind) = ler eLasTic = n*Ase*(d-Ce)? + 1/3*¢w*Ce®] 209.21 204.85 @ 204.85 20703 | 209.21 209.21
M1 = Msa (ib-in) 9369 34181 68050 37346 24940 74380
let (ind) = { (Mcr / MP*1g + (1-Mcr /M) *lcre} <1g] 614 614 614 614 614 614
Mz (ib-in)=Msa/(1-(6*Ps* ch) /(48 * Ec* le))] 10300 36898 73460 40684 27419 81776
ie2 (ind) 614 614 614 614 614 542
Ma (lb-in})} 10300 36898 73460 40684 27419 82865
les(ind)] 614 614 614 614 614 529
M4 (lb-in)] 10300 36898 73460 40684 27419 83097
le4 (ind) 614 614 614 614 614 527
Ms (ib-in)] 10300 36898 73460 40684 27419 83147
les (in4) 614 614 614 614 614 526
Me (Ib-in}{ 10300 36898 73460 40684 27419 83157
tes (ind) 614 614 614 614 614 526
M7 (lb-in)] 10300 36898 73460 40684 27419 83160
le7 (ind) 614 614 614 614 614 526
¢c/150(n)] 3.0752 3.0752 3.0752 3.0752 3.0752 3.0752
As (in) = (5* M7* Lc?) /(48 * Ec* le)] _ 0.09 0.33 0.66 0.36 025 |E+SisNIA
oK OK OK OK OK OK OK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 5
Wall Description = 11.5 ft opening

WallHt= 3844 ft Wall Weight at Mid Height
b= 115 ft Wt of Concrete= 150 pcf
c= 21 ft Wall Thickness= 9.25 in.
e= 217 ft Concentric Load= 7114 pif
d= 17.44 f#t Seismic Fp=.4Sd*= 0.3652 Wp
a= 575 ft
a=b/2
Roof Weight
Joist Span= 6.75 feet
Dead Load= 12 psf
d Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 147.81667 pif
equiv SL = 307.94931 plf
c equiv Lr= 0 pif
equiv LL = 0 pif

Equivalent Wind and Seismic Load
P wind = 16.0  psf
P seismic = 42.2 psf
Pwind equiv= 584  psf
P seismic equiv = 97.3  psf




Project Title:
Engineer:
Project ID:
Project Descr:

Project File: Panattoni Tumwater.ec6
(c) ENERCALC INC 1983-2022

Steel Beam
LIC# : KW-06014847, Build:20.22.2.9

DESCRIPTION: Panel 5 Moments
CODE REFERENCES

AHBL, INC

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
L.oad Combination Set : ASCE 7-10

Material Properties

Analysis Method 1oad Resistance Factor Design
Beam Bracing . Beam is Fully Braced against lateral-torsional buckling
Bending Axis :  Major Axis Bending

50.0 ksi
29,000.0 ksi

Fy : Steel Yield :
E: Modulus :

W(0.058403 E(0.09730)

W12x30

W12x30

pan = 4.750 ft Span = 38.440 ft

s
I J J
I

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

Applied Loads

Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.05840, E = 0.09730 k/ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.099: 1 Maximum Shear Stress Ratio = 0.038 : 1
Section used for this span W12x30 Section used for this span W12x30

Mu : Applied 16.025 k-ft Vu : Applied 3.605 k
Mn * Phi ; Allowable 161.625 k-ft Vn * Phi : Allowable 05.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 4.750 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.330 in Ratio= 1,395 >=360 Span:2:E Only
Max Upward Transient Deflection -0.006 in Ratio= 10,036 >=360 Span:2:E Only
Max Downward Tota! Deflection 0.231 in Ratio= 1994 >=180 Span:2:E Oniy *0.70
Max Upward Total Deflection -0.004 in Ratio= 14337 >=180 Span:2:E Only *0.70

Maximum Forces & Stresses for Load Combinations

Load Combination Max Stress Ratios Summary of Moment Values

Summary of Shear Values

Segment Length Span # M V  maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 4.75ft 1 0.000 179.68 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn. L= 38.44 ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94

+0.50W
Dsgn.L= 4.75f 1 0.030  0.011 -4.81 481 179.58 161.63 1.001.00 1.08 95.94 95.94
Dsgn. L= 38.44 ft 2 0.030 0.007 3.26 -4.81 481 179.58 161.63 1.00 1.00 0.69 9594 95.94
W Only
Dsgn.L= 4.75ft 1 0.060 0.023 -9.62 962 179.58 161.63 1.001.00 2.16 9594 95.94
Dsgn. L= 38.44ft 2 0.060 0.014 6.51 -9.62 962 179.58 161.63 1.00 1.00 1.37 95.94 95.94
E Only
Dsgn.L= 4.75ft 1 0.099 0.038 -16.03 16.03 179.58 161.63 1.00 1.00 360 9594 95.94
Dsgn. L= 38.44ft 2 0.099 0.024 10.85  -16.03 16.03 179.58 161.63 1.00 1.00 229 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

If you need to make modifications ta
any other part of the spreadsheet
besides the yellow calls the
password is "save"

nfS
ociis

See ACI 11.8.2.2 for
distribution of
concentrated forces

¢ of
structural
thickness

D = Dead L.oad

S = Snow Load

Lr = Roof Live Load

L = Occupancy Live Load

H = Soil Load

E = Seismic Load (Ultimate)
W = Wind Load

Applied Loads

fe—
—o

Job Name =
Job Number =
Wall Type =
Wail Description =

\AJMB

Tumwater

2210856.20

5

11.5 ft opening

DESIGN SUMMARY
Wall Ht Btwn Supports {ft} 38.44
Total Wall Ht w/ Parapet (ft) 4244
Total Wall Thickness (in) 8.25
Revaeal Depth (in) 0.75
Structural Thickness (in) 8.5
Pler Width (ft) 217
Numbar of Bars Ea Face (or at 5.99
Center) of Pier
Concrete Strength (psi) 5000
(2) Layer
Reinforcement|  #5 Rebar @
4" o.c.
Max Deflection L1339
% of Flexurai Capacity 73%
Hand Input
Potential Hand Input OK
Output -

S What is the controlling type of roof load? Snow or Roof Live Load? {Enter “S® or "Lr*)
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garags live
loads? (YES: f1= 1.0, NO: f1=0.5)

YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: f2=0.2)

YES Is the design snow load less than or equal to 30 psf?

0.913 Seismic: Sds
fi= 0.5
fa= 0.7

Unlform Concentric Applied Loads {Wc)
Dead - D (pif) 7114 (tributary wall weight at midheight)
Snow - S (pif) 0
Roof Live - Lr (pif) 0
Occupancy Live - L (pif) 0
Soil - H (pif) 0
Uniform Eccentric Applied !.oads (We) Moment at Top (Ib-fl) = We * @ Moment at Mid-Ht (Ib-ft/ft) = 1/2
Eccentricity (in) 8.75 Mrop
Dead - D (pif)| 147.8156682 D= 83 D= 42
Snow - S (pif)| 307.9493088 S= 173 S= 87
Roof Live - Lr (pif) 0 Lr= 0 Lr= 0
Occupancy Live - L (pif) 0 L= 0 L= 0
Soll - H (pif) 0 H= 0 H= 0
Moment @ Mid-Ht (lb-fuft) = 1/2
Uniform Moments Applled {(Mrop) (Meor) (Mrop + Maor) The uniform moments applied (©
Dead - D {ib-ft/t) 0 0 D= 0 the top and bottom of the wall can|
snow-S totm| o : O —— o
Roof Live - Lr (Ib-fi/ft) 0 0 Lr= 0 lateral parapet forces. Enter
Ocoupancy Live - L (-1 0 0 L= 0 e
Soil - H (Ib-ffy) 0 0 H= 0 rol}ot;1n: :rlall being designed and ¢
Seismic (Ultimate) - E (Ib-fuft) 0 -18025 E= -8013 negative numbers (0 reduce the
Wind - W (Ib-f/ft) 0 -9619 w= -4810 moment.

Note that soit forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be faclored and should be accounted for in hand caics.

Moment @ Mid-Ht (Ib-fft) = 1/8

Equivalent Uniform Lateral Applied Loads (P) pL?
Seismic (Ultimate) - E (psf) 97.3 E= 17971
wind - W (psf) 58.4 W= 10786
Total Uniform Axial Load at Mid-Height of Wall Total Uniform Moment at Mid-Helght of Wall
Dead - D (pff) 9947 Dead - D (ib-ft/ft) 42
Snow - S (pif) 308 Snow - S (ib-ftit) 87
Roof Live - Lr (pif) 0 Roof Live - Lr (ib-ftAt) 0
Occupancy Live - L (pif) 0 Occupancy Live - L (lb-ft/ft) [}
Soil - H (pif) 0 Soil - H (ib-fUft) 0
Seismic (Ultimate) - & ((b-f/ft) 9958
Wind - W (Ib-fUit) 5977
Note that these totals represent the ynfacfored forces at the mid-height of the wall jnduding the self wt of the wall (this spreadsheet automatically

calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
momants determined from hand calculations. You will stift have to enter information describing the loads so that the proper 1, f2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft) 38.44 (Not including parapet)
Parapet Height (ft) 4 (This is used to calc the self-weight of the wall only) Rebar Dia (in) A (inzz
Total Wall Height (ft)]  42.44 || The width of the pier doesn't affect the structural 3 0.375 0.11
Goncron Stongi o ) so00 | (58" et st srlinartont Por || 0500 | om
Concrete Unit Weight (pcf) 150 calculations. This does calculate the actual number 5 0.625 0.31
Rebar Yield Stress fy (psi) 60000 of bars required within the pier width you input. 6 0.750 0.44
Per AC! 11.7.4.1 lateral Width of Pier Being Designed (ft) 1 {Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
ties need not be provided Total Wall Thickness (in) 9.25 8 1.000 079
‘,’m;"a‘;m’lgg Depth of Reveal (n)| _ 0.75 65 9 1.128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
dei’gggﬂ "S'"? tg::d ) (1) or (2) Layers of Reinf? 2 oK 11 1.410 1.56
ﬁaeve mnl?nr;?n:nt stegl. Vert Rebar Size s 031 Jin? ) i"
But in many cases is still Vert Rebar o.c. Spacing (in) 4.35 OK
ﬁgs;g;égagﬂggz As per fool (in¥ft) 0.85  I(This is the area of fension steel only)
Total As in Pier (in%) 0.85  |(This is the area of tension steel only)
l Number of Bars within Pier (Ea Face) 2.76 ACI| Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather: {#5 & Smalier - 1 1/2"
Confinement Rebar Size 3 0 Iin #6 & Larger - 2"
Cone Cover at Ext Side of Wall Exp to Weather/Earth (in)] 1.5 7 Not Exposed lo Weather: #11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in) 1
Min Depth to Tension Rebar = d (in} 8.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢)
hand calcs also Min Vertical Steel Ratio - pv min;  0.0025 (pv min may be reduced if the shear force is low. See ACI 21.7.2)
Actual Vertical Steel Ratio - pv] 0.0152 QK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
Min Tensile Flaxural Reinf 1 = As min 1 (inft) 028 OK \Vert Spog
Min Tensile Flexural Reinf 2 = As min 2 (inft) 027 OK
p 0.0105 =Asperft/(12*d) d Struc
Thk
pmax =06 pb=0.6*0.85*p1*fc/fy* 87000/ (87000 +fy)] 0.0201 QK —_
Ec (psi)j 4030509 {= 57000 " sqrt(fc) —
Es (psi)| 29000000 d
n 7.2 =Es/Ec L _
¢ w (in) 12 =12
Ag (in?fft) 102 |=Struc Thk * 12
0.06 fc (psi) 300 ) Pier Width = bw }
fc(in)] 461.28 [=WallHt* 12
p1 0.8
Ig(in*f)] 614  1=1/12*12* Struc Th®
fr (psi) 530 =7.5" sqrt (fc)
yt (in) 4.25 = Struc Thk /2
Mer (Ib-in) 76833 (=fr*ig/yt
£c/150 (in)]  3.0752

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = §
Wall Description = 11.5 ft opening
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Load Load Load Load Load Load Load Load |*ASCE?
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo 112.4.2.3
16-1 16-2 16-3(a) 16-3(b) 16-4 16-5* 166 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 09 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lri 0 0 0 0 o 0 0 0
L 0 1.6 0.5 0 0.5 0.5 0 0
H [} 16 0 0 [ 0 16 1.6
E 0 0 0 0 0 1.0 0 1.0
A2 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (Ib/ft}] 13925 12080 12429 12429 12090 13968 8952 7136
Factored Applied Moment at Mid Ht = Mua (ib-in/ft) 698 1118 2262 38121 72837 120918 72168 119858
Pu/Ag(psi)] 137 119 122 122 119 137 88 70
Vert Stress at Mid-Ht Wall ok? Pu/Ag < 0.06 f'c? OK OK 0K OK QK 0K oK OK OK
Ase (in?) = (Pu(hv/2d) + As*ty) / fy| _ 0.99 0.97 0.98 0.98 0.97 0.99 0.94 0.92
a (in) =(Ase*fy) / (0.85*fc*Iw) 1.47 1.15 1.15 1.15 1.15 147 111 1.08
Cu=Cummare=alps 1.46 1.43 1.44 1.44 1.43 1.46 1.38 1.36
ler u (ind) = fcr ULTIMATE = n'Ase’(d'Cu)2 + 1/3*¢w*C®] 207.78 205.34 205.80 205.80 205.34 207.84 201.07 198.54
Mu (lb-in)=Mua/{(1-(5*Pu* Lc’)l(0.75 *48*Ec*icr))= 1373 1968 4059 68418 128167 238390 107145 162748
Mn (Ib-in) = Ase *fy * (d-a/2)] 363916 | 357466 | 358658 ; 358658 | 357466 . 364064 | 346376 | 339922
Cu/d 0.22 0.21 0.22 0.22 0.21 0.22 0.21 0.20
$=0.23+0.25 {Cu/d) 0.90 0.90 0.90 0.90 0.80 0.90 0.90 0.90
$Mn (lb-in)] 327524 321719 322792 322792 321719 327658 311739 305930
$Mn > Mer ? OK OK OK OK oK oK OK oK OK
Mu/ éMn 0% 1% 1% 21% 40% 73% 34% 53% POSITIV!
$Mn>Mu?f  OK OK OK OK OK OK OK OK OK
2 g =z w
& w e K ™~
5 8 5 8 b b
+ + + + + + Job Name = Tumwate
- - | -d = -
+ + + + + + Job Number = 2E+06
o o o a e e Wall Type = §
< < < < < < Wall Description = 11.5 ft op
D 1 1 i 1 1 1
8 1 0 0 0.5 1 1
Lr; 0 o} 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
w 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (b/ft)] 10255 9947 9947 10101 10255 10255
Applied Moment at Mid Ht = Msa (ib-in/ft) 1538 43530 84149 44050 23054 85188
Ase (in?) = (Ps + As*fy) /fy]  1.02 1.01 1.01 1.01 1.02 1.02
k = Sqrt ((n*p)?+ 2*n*p) -n*p]  0.321 0.321 0.321 0.321 0.321 0.321
Ce=Cewmstic=k*d 2.15 2.15 2.15 2.15 2.15 2.156
Icr € (ind) = ler eLasTIc = n'Ase'(d-Cs)z +1/3%¢w*Ce’]  190.48 189.72 189.72 190.10 190.48 190.48
M1 = Msa (ib-in) 1538 43530 84149 44050 23054 85188
les (ind) = { (Mcr/M)* *Ig + (1-(Mcr /M) * lcre } <Ig| 614 614 510 614 614 499
Mz (lb-in)=Msa/{(1-(5*Ps* ch) 1(48 * Ec* le1)) 1694 47786 94253 48430 25385 96045
lez (ind) 614 614 418 614 614 406
M3 (Ib-in) 1694 47786 96825 48430 25385 98942
les (ind) 614 614 400 614 614 387
M4 (Ib-in} 1694 47786 97474 48430 25385 99705
les (ind) 614 614 396 614 614 383
Ms (ib-in) 1694 47786 97637 48430 25385 99905
tes (ind) 614 614 395 614 614 382
Ms (Ib-in) 1694 47786 97678 48430 25385 99957
les (ind) 614 614 395 614 614 381
Mz (Ib-in) 1694 47786 97688 48430 25385 99970
lez (ind) 614 614 395 614 614 381
¢c/150 (in)] 3.0752 3.0752 3.0752 3.0752 3.0752 3.0752
As{in)=(5*M7* ch) 1(48* Ec* le7) 0.02 0.43 1.36 0.43 0.23 E+S is N/A
| OK OK OK OK OK oK OK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 6
Wall Description = Solid Panel

WallHt= 38.44 ft Wall Weight at Mid Height
b= 001 ft Wt of Concrete= 150 pcf
c= 001 ft Wall Thickness= 9.25 in.
e= 1.00 ft Concentric Load= 13 plf
d= 3843 ft Seismic Fp=.4Sd*= 0.3652 Wp
a= 0005 ft
3 a=b/2
Roof Weight
Joist Span= 63.5 feet
Dead Load= 12 psf
Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 382.905 plf
i equiv SL = 797.71875 pif
equiv Lr= 0 plf
equiviLL = 0 pif

Equivalent Wind and Seismic Load
P wind = 16.0  psf
P seismic= 422  psf
P wind equiv = 16.1 psf
P seismic equiv = 424  psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam ' Project File: Panattoni Tumwater.ec6é
[ICH T KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 6 Moments

CODE REFERENCES

Calculations per AISC 360-16, |BC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.0161 Og £(0.04240)

W12x30

Span = 4.750 Span = 38.440 ft
| il pen X
I I 1
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.01610, E = 0.04240 k/ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.043: 1 Maximum Shear Stress Ratio = 0.016 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 6.983 k-ft Vu : Applied 1.571 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 4,750 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.144 in Ratio= 3,202 >=360 Span:2:E Only
Max Upward Transient Deflection -0.002 in Ratio= 23,030 >=360 Span:2:E Only
Max Downward Total Deflection 0.101 in Ratio= 4575 >=180 Span:2:E Only*0.70
Max Upward Total Deflection -0.002 in Ratio= 32901 >=180 Span:2:E Only *0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios ] Summary of Moment Values Summary of Shear Values
Segment Length Span # M V  maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 4.75ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn. L= 38441t 2 0.000 179.58  161.63 1.00 1.00 -0.00 9594 95.94
+0.50W
Dsgn. L= 4751t 1 0.008  0.003 -1.33 133 179.58 161.63 1.00 1.00 030 9594 95.94
Dsgn.L= 38.44ft 2 0.008  0.002 0.90 -1.33 133 179.58 161.63 1.001.00 0.19 9594 95.94
W Only
Dsgn. L= 4.75f 1 0.016  0.006 -2.65 265 179.58 161.63 1.00 1.00 060 9594 95.94
Dsgn. L= 38.44ft 2 0.016  0.004 1.80 -2.65 265 179.58 161.63 1.00 1.00 0.38 9594 95.94
E Only
Dsgn.L= 4.75ft 1 0.043 0.016 -6.98 6.98 179.58 161.63 1.001.00 157 95.94 95.94

Dsgn.L= 38.44f 2 0.043 0.010 473 -6.98 6.98 179.58 161.63 1.001.00 1.00 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

If you need to make modifications tof Job Name =|{ Tumwater
any other part of the spreadsheet
besides the yellow calls the Job Number =12210856.20
password is "save” Wall Type = ]
Wall Description =;Solid Panel
See ACI 11.8.2.2 for DESIGN SUMMARY
distribution of
concentrated forces Wall Ht Btwn Supports (ft) 38.44
Total Wall Ht w/ Parapet (ft) 4244
Mr m Total Wall Thickness (in) 9.2
¢ of Reveal Depth {in) 076
structural l— Structural Thickness (in) 8.5
thickness — Pier Width (ft) 1.00
l—
Number of Bars Ea Face (or at 1.00
Center) of Pier|
na—
D = Dead Load P [l Concrete Strength {psi) 5000
S = Snow Load — {2) Layer
Lr = Roof Live Load Reinforcement,  #5 Rebar @
L = Occupancy Live Load | 12" o.c.
H = Soil Load P Max Deflection Li1325
E = Seismic Load (Ultimate) 1 % of Flexural Capacity 70%
—
W = Wind Load U Ms Hand Input
Potential Hand Input OK
Applied Loads Output

S What is the controlling type of roof load? Snow or Roof Live Load? (Enter "S" or "Lr")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1=1.0, NO: f1 = 0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2= 0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Seismic: Sds
fi= 0.5
fa= 0.7
Uniform Concentric Applied Loads {Wc)
Dead - D (pif) 13 (tributary wall weight at midheight)
Snow - S (pif) 0
Roof Live - Lr (pif) [}
Occupancy Live - L (pif) 0
Soil - H (pif) 0
Uniform Eccentric Applied Loads (WE) Moment at Tap (Ib-fUf) = We * Moment at Mid-Ht (lb-fft) = 1/2
Eccentricity (in) 6.75 Mrop
Dead - D (pf) 382.905 D= 215 D= 108
Snow - S (pif)|  797.71875 S= 449 §= 224
Roof Live - Lr {pif) 0 Lr= 0 Lr= 0
Occupancy Live - L (pif) 0 L= 0 L= 0
Soll - H (pH) 0 H= 0 H= 0
Moment @ Mid-Ht (Ib-fuft) = 1/2
Uniform Moments Applied {Mrop) {Msor) (Mroe + Msor) The uniform moments applied to
Dead - D (lb-fiit) 0 0 D= 0 the top and bottom of the wall can
el — o s-[ o |t omedellontsiom s
Roof Live - Lr (Ib-ftfft) 0 0 Lr= 0 lateral parapet forces. Enter
Occupancy Live - L (Ib-ft) 0 0 L= 0 ith umbac o ing mldhg:eh
Soil - H (Ib-f/f) 0 0 H= 0 gw'o"r:]: \rlo‘rtalTbeing designed and ¢
Seismic (Ultimate) - E (Ib-ft/t) 0 -6983 E= -3492 i the
Wind - W (Ib-ftift) 0 2652 W= -1326 moment.
Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.
Moment @ Mid-Ht (ib-ft/ft) = 1/8
Equivalent Uniform Lateral Applied Loads (P) PL?
Seismic (Ultimats) - E (psf} 42.4 E= 7838
Wind - W (psf) 16.1 W= 2970
Total Uniform Axial Load at Mid-Height of Wall Total Uniform Moment at Mid-Height of Wall
Dead - D (pif) 3081 Dead - D (Ib-fUft) 108
Snow - S (pif) 798 Snow - S (Ib-ft/ft) 224
Roof Live - Lt (pif) 0 Roof Live - Lr (ib-ft/ft) 0
Occupancy Live - L (pif) 0 Occupancy Live - L (ib-ft/ft) 0
Soll - H (pif) 0 Soll - H (Ib-ft/ft) 0
Seismic (Ultimate) - E (Ib-ft/ft) 4347
Wwind - W (Ib-ft/ft) 1644
Note that these totals represent the unfacfored forces at the mid-height of the wall including the self wt of the wall (this spreadshest automatically

calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper f1, 2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft)
Parapst Height (ft)

Total Wall Height (ft)

Concrets Strength f'c (psi)
Concrete Unit Weight (pcf)

Rebar Yield Stress fy (psi)

Width of Pier Being Designed (ft}
Total Wall Thickness (in}

Depth of Reveal (in}

Structural Thickness (in}

Per ACI 11.7.4.1 lateral
ties need not be provided
where vert reinf is not
req'd as compression
reinf. Thus walls

designed using this
method do not need to (1) or (2) Layers of Reinf?
have confinement stesl. Vert Rebar Size

But in many cases Is still
advisable, particularly

Vert Rebar o.c. Spacing (in)
with 2 layers of rebar. As per fool (in’/ﬂ)
Totat As in Pier (in%)

Number of Bars within Pier (Ea Face)

Are You Providing Confinement Reinf?

Confinement Rebar Size

Conc Cover at Ext Side of Wall Exp to Weather/Earth (in)
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in)

Min Depth to Tension Rebar = d (in)
hand calcs also Min Vertical Steel Ratio - pv min
Actual Vertical Steel Ratio - pv

Min Tensile Flexural Reinf 1 = As min 1 (in2/ﬂ)

Min Tensile Flexural Reinf 2 = As min 2 (In’lﬂ)

p

pmax = 0.6 pb = 0.6 * 0.85 * p1 * fc / fy * 87000 / (87000 + fy)
Ec (psi)

Es (psi)

n

¢ w (in)

Ag (in*fft)
0.06 f'c (psi)
¢ ¢ (in)

B1

Ig (in*M)

fr (psi)

yt (in)

Mer (Ib-in)

¢ ¢ /150 (in)

38.44 {Not including parapet)
4 (This is used to calc the self-weight of the wall only) Rebar Dia (in) A gg’z
42.44 The width of the pier doesn't affect the structural 3 0.375 0.11
Sl I foot. Pi
5000 ::;E r]\ssflgro;()k;? crlesfearr:r::epus‘o you can track yo}:.:lre ' 4 0.500 020
150 calculations. This does calculate the actual number 5 0.625 0.31
60000 of bars required within the pier width you input. 6 0.750 0.44
1 (Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
9.25 8 1.000 0.79
0.75 65| 9 1.128 1.00
8.50 = Total Thk - Reveal Depth 10 1.270 1.27
2 QK 11 1.410 1.56
5 03 i {0825 Jin
12 QK
0.31 (This is the area of fension stes! only)
0.31 (This is the area of tension steel only)
1.00 ACI Min Cover Regments:
NO Exposed to Weather: |#5 & Smaller - 1 1/2"
3 0 Jn #6 & Larger - 2*
15 7 Not Exposed to Weather: (#11 & Smaller = 3/4*
1
6.7 {w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢)
0.0025 (pv min may be reduced if the shear force is low. Ses ACI 21.7.2)
0.0055 |QK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Tota! Thk)
028 QK 1Vert Spcg
027 0K
0.0038 =Asperft/(12*d) Struc
Thk
0.0201 QK F—
4030509 {= 57000 * sqrt (fc)
29000000
7.2 =Es/Ec
12 =12"
102 = Struc Thk * 12
300 ) Pier Width = bw }
46128 |=Wall Ht* 12
0.8
614 [=1/12*12* Struc Thk®
530 =7.5"* saqnt (fc)
4.25 = Struc Thk /2
76633 [=fr*ig/yt
3.0752
oK

Job Name = Tumwater

Job Number = 2210856.2

Wall Type =6

Wall Description = Solid Pansl
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Load Load Load Load Load Load Load Load |["ASCE?
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo [12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 16-4 16-6* 16-6 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr 0 0 0 0 0 0 0 0
L 0 16 0.5 [ 0.5 0.5 0 0
H 0 1.6 0 0 o 0 1.6 16
E 0 0 0 0 0 1.0 0 1.0
W 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (Ib/ft) 4314 4096 4974 4974 4096 4818 2773 2210
Factored Applied Moment at Mid Ht = Mua (Ib-in/ft) 1809 2897 5858 165723 22626 55834 20892 53089
Pu/Ag (psi} 42 40 49 49 40 47 27 22
Vert Stress at Mid-Ht Wall ok? Pu/ Ag < 0.06 fic? OK OK QK oK OK OK 0K OK OK
Ase (in%) = (Pu(h/2d) + As*fy) /fy|  0.35 0.35 0.36 0.36 0.35 0.36 0.34 0.33
a (in) =(Ase*fy) / (0.85*fc"Iw) 0.41 0.41 0.42 0.42 0.41 0.42 0.40 0.39
Cu=Cutmate =a/ B1 0.52 0.51 0.53 0.53 0.51 0.53 0.49 0.49
ler u (ind) = lor uLTIMATE = n‘Ase‘(d-Cu)2 +13*¢wC®| 97.08 96.54 98.70 98.70 96.54 98.32 93.26 91.84
Mu (lb-in)=Mua /(1 -{5*Pu* ch)l(0,75 *48*Ec* o)) = 2684 4205 9292 24936 32843 87149 26717 64465
Mn (Ib-in) = Ase * fy * (d - a/2)] 137050 136183 139680 139680 136183 1398061 130899 128648
Cul/d 0.08 0.08 0.08 0.08 0.08 0.08 0.07 0.07
$=023+0.25/Cu/d) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
$Mn (b-in)] 123345 122565 125712 125712 122565 125155 117809 116783
$Mn > Mer ? oK oK oK oK OK OK OK OK OK
Mu / $Mn 2% 3% 7% 20% 27% 70% 23% 56% POSITIVI
Mn>Mu?] OK oK OK OK OK OK OK OK OK
— o
s w | : 3 s
s |3 5 8 b a
+ + + + + + Job Name = Tumwate
-3 -l - -t - -
+ + + + + + Job Number = 2E+06
e a o o Q a Wall Type = 6
< < < < < < Wall Description = Solid Par
D 1 1 1 1 1 1
S 1 0 0 0.5 1 1
Lr] [ 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
\ 0 0.6 0 0.6 03 o
Axial Load at Mid Ht = Ps (Ib/ft) 3879 3081 3081 3480 3879 3879
Applied Moment at Mid Ht = Msa (lb-in/ft) 3985 13129 37806 14476 9903 40498
Ase (in) = (Ps + As*fy) [ fy]  0.37 0.36 0.36 0.36 0.37 0.37
K= Sqrt (n*p)*+ 2*n*p) - n*p]  0.209 0.209 0.209 0.209 0.209 0.209
Ce=Ceastic=k*d 1.40 1.40 1.40 1.40 1.40 1.40
ler € (ind) = ler ELasTic = n*Ase*(d-Ce)? + 1/3%¢w*Ce®|  85.72 83.04 83.04 84.38 85.72 85.72
M1 = Msa (lb-in) 3985 13129 37806 14476 9903 40498
les (ind) = { (Mor / M** Ig + (1-(Mcr /M) * lere } < ig] 614 614 614 614 614 614
Mz (Ib-in) = Msa/ (1-(5* Ps*Lc?) /(48 * Ec*ler))] 4128 13502 38879 14941 10260 41956
lez2 (ind) 614 614 614 614 614 614
Ma (Ib-in) 4128 13502 38879 14941 10260 41956
le3 (ind) 614 614 614 614 614 614
Ma (Ib-in). 4128 13502 38879 14941 10260 41956
le4 (ind) 614 614 614 614 614 614
Ms (Ib-in} 4128 13502 38879 14941 10260 41956
les (ind) 614 614 614 614 614 614
Ms {lb-in}) 4128 13502 38879 14941 10260 41956
les (ind) 614 614 614 614 614 614
Mz (ib-in) 4128 13502 38879 14941 10260 41956
lez (in4) 614 614 614 614 614 614
¢c/150(in)] 3.0752 3.0752 3.0752 3.0752 3.0752 3.0752
As (in) = (5* M7* Lc) / (48* Ec* len)]  0.04 0.12 0.35 0.13 009 |E+SisNA
OK OK OK oK OK OK oK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type =7

Wall Description = Pier between rollup door and man door

WallHt= 36.81
b= 1533
c= 7
e= 4.00
d= 29.81
a= 7.665

Wt of Concrete=
Wall Thickness=
Concentric Load=
Seismic Fp=.4Sd*=

e = R

a=b/2

Roof Weight
Joist Span=
Dead Load=
d Snow Load=
Live Roof =
Live Floor=
eccentricity
equiv DL =
equiv SL =
c equiv Lr =
equivLL =

Equivalent Wind and Seismic Load

P wind = 16.0  psf

P seismic = 422  psf
Pwindequiv=  46.7  psf

P seismicequiv=  117.4 psf

Wall Weight at Mid Height

150 pcf
9.25 in.
4964 plf

0.3652 Wp

20 feet
12 psf
25 psf
0 psf
0 psf
6.75 inch
349.95 pif
729.0625 plf
0 pif
0 plf




Project Title:
Engineer:
Project ID:
Project Descr:

Stee| Beam Project File: Panattoni Tumwater.ec6
[iC# T KW-08014847, Bulld 20.92.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 7 Moments - Pier A

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method 10ad Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0,0467C3,) E(0.1174)

W12x30 W12x30

Span = 4.750 ft Span = 36.810 ft

| e J
[ T !
Applied Loéds Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.04670, E = 0.1174 k/ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.109: 1 Maximum Shear Stress Ratio = 0.042 :1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 17.649 k-t Vu : Applied 3.995 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 4.750 ft
Span # where maximum occurs Span# 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.337 in Ratio= 1,310 >=360 Span:2:E Only
Max Upward Transient Deflection -0.006 in Ratio= 9,136 >=360 Span:2:E Only
Max Downward Total Deflection 0.236 in Ratio= 1872 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.004 in Ratio= 13053 >=180 Span:2:E Only *0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M A" max Mu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 4.75ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn.L= 36.81ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
+0.50W
Dsgn.L= 4.75ft 1 0.022 0.008 -3.51 351 179.58 161.63 1.001.00 079 9594 95.94
Dsgn.L= 36.81ft 2 0.022 0.005 2.39 -3.51 3.561 17958 161.63 1.001.00 0.53 95.94 95.94
W Only
Dsgn.L= 4.75ft 1 0.043 0.017 -7.02 7.02 179.58 161.63 1.00 1.00 1.59 95.94 95.94
Dsgn. L= 36.81ft 2 0.043 0.011 4.79 -7.02 7.02 17958 161.63 1.001.00 1.05 9594 95.94
E Only
Dsgn.L= 4751t 1 0.109 0.042 -17.65 17.65 179.58 161.63 1.001.00 399 9594 95.94

Dsgn. L= 36.81ft 2 0.109 0.028 12.04 -17.65 17.65 179.58 161.63 1.00 1.00 264 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

-‘ '. If you need to make modifications to Job Name ={ Tumwater l
w Vi any other part of the spreadsheet
[ /N besides the yellow celis the Job Number = 2210856.20
password is “save” Wall Type = 7
m m Wall Description =;Pler b rollup door and man door
S_ee‘ACI 11.8.22 for DESIGN SUMMARY
glosrtlnggglz e?jfforces ‘Waill Ht Btwn Supports (ft) 36.31
Total Wall Ht w/ Parapet (ft) 40.81
Mr Total Wall Thickness (in) 9.25
€ of - Reveal Depth {in) 0.75
structural | Structural Thicknass (in) 85
thickness | Pier Width (ft) 4.00
M Number of Bars Ea Face (or at 899
N Center) of Pler
D = Dead Load p Concrete Strength (psi) £§000
S = Snow Load [ (2) Layer
Lr = Roof Live Load - Reinf #5 Rebar @
L = Occupancy Live Load . 5" 0.c.
H = Soil Load o] Max Deflection /268
E = Seismic Load (Ultimate) [~ % of Flexural Capacity 86%
W = Wind Load N Hand Input
Potential Hand Input OK
Applied Loads Output .

S What is the controfing type of roof load? Snow or Roof Live Load? (Enter “S” or "Lr")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1= 1.0, NO: f1=0.5)

YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: f2=0.2)

YES Is the design snow load less than or equal to 30 psf?

0.913 Selsmic: Sds
fi= 0.5
f2= 0.7

Unlform Concentric Applled Loads {Wc)

Dead - D (pif)

Snow - S (pify

Roof Live - Lr (pif}
Occupancy Live - L (pif)
Soit - H (plf)

Uniferm Eccentric Applied Loads (
Eccentricity (in)

Dead - D (pif)

Snow - S (pif)

Roof Live - Lr (pif)

Occupancy Live - L (pif)

Soil - H (pif)

Uniform Moments Applled
Dead - D (ib-fUft)
Snow - S (Ib-fift)
Roof Live - Lr (Ib-fuft)
Occupancy Live - L (ib-ft/ft)
Sofl - H (Ib-fuft)
Seismic (Ultimate) - E (Ib-ft/ft)
Wind - W (Ib-ftifty

4984 (tributary wall weight at midheight}
0
0
0
0

We) Moment at Top (Ib-fUfy = We * @ Moment at Mid-Ht (ib-ft/ft) = 1/2
8.75 Mrop
3490.95 D= 197 D= 98
729.0625 §= 410 S= 205
0 Lr= 0 Lr= 0
0 L= 0 L= 0
0 H= 0 H= 0
Moment @ Mid-Ht (Ib-fi/ft) = 172

(Mror) {Msor) {Mrop + Msor) The uniform moments applied to
0 0 D= 0 the top and bottom of the wall can|
0 0 S= 0 be used to model loads from a

wall above or below, or to modet
0 0 Lr= 0 lateral parapet forces. Enter
0 0 L= 0 ] the
) 0 H= 0 moment induced at the mid-heigh!
of the wall being designed and

0 -17648 E= -8826 negative numbers to reduce the
0 -7021 W= -3511 moment.

Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Equivalent Uniform Lateral Applled Loads (P)

Seismic (Ultimate) - E (psf)
Wind - W (psf)

Total Uniform Axial Load at M
Dead - D (pif}

Snow - S (pif}

Roof Live - Lr (pif}

Occupancy Live - L (pif)

Soil - H (pif)

1174

48.7

|d-Height of Wall

7905

729

0

Moment @ Mid-Ht (Ib-ft/ft) = 1/8
pL?
E= 19884
W= 7903

Total Uniform Moment at M

0

0

Dead - D (ib-ft/ft)
Snow - S (ib-ft/ft)

Roof Live - Lr (ib-ft/ft)
Occupangy Live - L (ib-ft/ft)

Soil - H (Ib-fuft)

Seismic (Ultimate) - E (Ib-fift)

Wind - W (Ib-ftfit)

id-Helght of Wall
98
205
0
0
0
11059
4382

Note that these totals represent the unfactored forces at the mid-height of the wall including the seif wt of the wall (this spreadsheset automatically
calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper 1, f2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft)

Parapet Height (ft)

Total Wall Height (ft)

Concrete Strength f'c (psi)

Concrete Unit Weight (pcf)

Rebar Yield Stress fy (psi)

Per ACI 11.7.4.1 lateral Width of Pier Being Designed (ft)

m"aed :Ollb?IPf ov;'ded Total Wall Thickness (in)

re vert reinf is no

req'd as compression Depth of Reveal (in)

reinf. Thus walls Structural Thickness (in)

designed using this (1) or (2) Layers of Reinf?

method do not need to

have confinement steel. Vert Rebar Size

But in many cases is still Vert Rebar o.c. Spacing (in)
advisable, particularly . 2

with 2 layers of rabar. As per foot (in ”:)

Total As in Pier (in“)

l Number of Bars within Pier (Ea Face)
Are You Providing Confinement Reinf?

Confinement Rebar Size

Conc Cover at Ext Side of Wall Exp to Weather/Earth (in)
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in)

Verify "d" with Min Depth to Tension Rabar = d (in)
Min Vertical Steel Ratio - pv min
Actual Vertical Steel Ratio - pv

Min Tensile Flexural Reinf 1 = As min 1 (in%t)

Min Tensile Flexural Reinf 2 = As min 2 (inft)

p

pmax = 0.8 pb = 0.6 * 0.85 * 1 * fc / fy * 87000 / (87000 + fy)
Ec (psi)

Es (psi)

n

¢ w (in)

Ag (in?/t)

0.06 f'c (psi)

{c(in)

B

Ig (in*ft)

fr (psi)

yt (i}

Mer (1b-in)

£ ¢ /150 (in)

36.81 {Not including parapet)
4 (This is used to calc the self-weight of the wall only) Rebar Dia (in) A (in’z
40.81 The width of the pier doesn't affect the structural 3 0.375 0.11
" ! foot. Pi
5000 :fﬁg?ssf'grc;olz?dresf:rr:gi you can track yoFl:Irer 0.500 020
150 calculations. This does calculate the actual number 5 0.625 0.31
60000 of bars required within the pier width you input. 6 0.750 0.44
1 {Width of pler, or enter 1 ft for anatyzing unit width) 7 0.875 0.60
9.25 8 1.000 0.79
0.75 65 9 1.128 1.00
8.50 = Total Thk - Reveal Depth 10 1.270 1.27
2 QK 11 1.410 1.56
5 031 lin? 0625 Jin
5.34 oK
0.69 (This is the area of tenslon steel only)
0.69 (This is the area of tensicn steel only)
2.25 ACI Min Cover Regments:
NO Exposed to Weather: [#5 & Smaller - 1 1/2"
3 0 Jin #6 & Larger - 2"
1.5 Not Exposed to Weather: i#11 & Smaller = 3/4"
1
6.7 {w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert §)
0.0025 {pv min may be reduced if the shear force is low. See ACI 21.7.2)
0.0124 [QOK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
028 QK |Vert Spcg
0.27 oK
0.0088 |{=Asperfl/(12*d)
0.0201 QK
4030509 {= 67000 * sqrt {fc)
28000000
7.2 =Es/Ec
12 =12"
102 = Struc Thk * 12
300 ) Pier Width = bw }
44172 |=Wall Ht* 12
0.8
814 [=1M2"*12* Struc Thk®
530 =7.5"* sqrt (fc)
4.25 = Struc Thk / 2
76633 (=fr*ig/yt
2.9448
oK

Job Name = Tumwater

Job Number = 2210856.2

Wall Type= 7

Wail Description = Pier between rollup door and man door
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Load Load Load Load Load Load Load toad |"ASCE?
IBC-2015| Combo Combo Combo Combo Combo Combo Combo Combo {12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 164 16-5* 166 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr| 0 0 0 0 0 0 0 0
L 0 1.6 0.5 0 0.5 0.5 0 0
H 0 1.6 0 0 0 0 1.6 1.6
E 0 0 Q 0 0 1.0 0 1.0
w 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (lb/ft)] 11067 9850 10652 10652 9850 11439 7114 5671
Factored Applied Moment at Mid Ht = Mua (Ib-in/ft) 1654 2648 5354 31709 55356 136064 53772 133556
Pu/ Ag (psi) 108 97 104 104 97 112 70 56
Vert Stress at Mid-Ht Wall ok? Pu/ Ag < 0.06 f'c? oK OK OK 0K OK OK oK 0K oK
Ase (in%) = (Pu(h/2d) + As*fy) /fy] _ 0.81 0.79 0.80 0.80 0.79 0.81 0.76 0.75
a (in) =(Ase'fy) / (0.85c'w)|  0.95 0.93 0.94 0.94 0.93 0.95 0.90 0.88
Cu = Cutimate = a/ B1 1.19 1.17 1.18 1.18 1.17 1.19 1.12 1.10
ler u (ind) = [cr uLTMATE = l’\"Ase'(d»Cu)2 + 13 ¢wCy’] 182.33 180.40 181.67 181.67 180.40 182.91 175.97 173.58
Mu (lb-in} =Mua/(1-(5*Pu* LAKO0.75 * 48 * Ec * Ier)) = 2794 4183 8839 52345 87468 234795 73844 171150
Mn {ib-in) = Ase * fy * (d - a/2)] 300702 286260 289190 299190 296260 302061 286226 280909
Cu/d 0.18 0.17 0.18 0.18 0.17 0.18 0.17 0.16
$=0.23 +0.25 /(Cu/ d) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
$Mn (lb-in)} 270632 266634 269271 269271 266634 271855 257604 252818
Mn>Mer?|  OK oK oK OK OK oK OK OK OK
Mu/ ¢Mn 1% 2% 3% 19% 33% 86% 29% 68% POSITIVI
$Mn > Mu ? OK OK oK OK OK OK OK OK OK
- o
5 w |t &
5 3 5 3 b b
+ + + + + + Job Name = Tumwate
wd -d - =} - =
+ + + + + + Job Number = 2E+06
a Q e e e a Wall Type = 7
< < < < < < Wall Description = Pier betw
D 1 1 1 1 1 1
S 1 0 0 0.5 1 1
Lr 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
W 0 0.6 0 06 03 0
Axial Load at Mid Ht = Ps (Ib/ft) 8634 7905 7905 8269 8634 8634
Applied Moment at Mid Ht = Msa (ib-in/ft) 3642 32806 94077 34037 19454 96638
Ase (in®) = (Ps + As*fy) /fy]  0.83 0.82 0.82 0.83 0.83 0.83
k = Sqrt (n*p)>+ 2'n*p) - n*p]  0.295 0.295 0.295 0.295 0.295 0.295
Ce=Ceastic=k*d 1.97 1.97 1.97 1.97 1.97 1.97
ler € (ind) = lcr ELasTic = n*Ase*(d-Ce)® + 1/3*¢ w'Ce®] 163.98 162.04 162.04 163.01 163.98 163.98
M1 = Msa (Ib-in) 3642 32806 94077 34037 19454 96538
te1 (ind) = { (Mer / M)® * g + (1-(Mer / M)®) *fcre } < Ig] 614 614 406 614 614 389
Mz (Ib-in) = Msa / (1 - (5* Ps * Lc?) / (48 * Ec * ler))] 3920 35084 | 104308 | 36516 20939 | 108699
{e2 (ind) 614 614 341 614 614 322
Ma (ib-in) 3920 35084 106517 36516 20939 111647
les (ind) 614 614 330 614 614 310
M4 (Ib-in) 3920 35084 106985 36516 20939 112338
lea (ind) 614 614 328 614 614 307
Ms (lb-in) 3920 35084 107083 36516 20939 112499
fes (ind) 614 614 328 614 614 306
Ms (ib-in) 3920 35084 107104 36516 20939 112536
les (in4) 614 614 328 614 614 306
M7 (Ib-in) 3820 35084 107109 36516 20939 112544
le7 (ind) 614 614 328 614 614 306
£c/150 (in)] 2.9448 2.9448 2.9448 2.9448 2.9448 2.9448
As(in)=(5*Mr*Lc)/(48* Ec*ler)] 0.03 0.29 1.65 0.30 017 |E+SisN/A
| ok | ok | ok | ok | ok | ok | ok




Job Name = Tumwater
Job Number = 2210856.2
Wall Type =7
Wall Description = Pier adjacent to roll up door

WallHt= 36.81 ft Wall Weight at Mid Height
b= 12 ft Wt of Concrete= 150 pcf
c= 14 ft Wall Thickness= 9.25 in.
e= 655 ft Concentric Load= 2373 plf
d= 2281 ft Seismic Fp=.4Sd*= 0.3652 Wp
a= 6 ft
Roof Weight
Joist Span= 20 feet
Dead Load= 12 psf
d Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 229.92366 plf
i equiv SL = 479.00763 pif
c equiv Lr= 0 pif
equiv LL = 0 plf

Equivalent Wind and Seismic Load
P wind = 16.0  psf
P seismic= 422  psf
P wind equiv = 30.7  psf
P seismic equiv = 70.5  psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: Panattoni Tumwater.ec6

LIC# : KW-06014847, Build:20.22.2.9

AHBL, INC

DESCRIPTION: Panel 7 Moments - Pier B

CODE REFERENCES

(c) ENERCALC INC 1983-2022

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

l.oad Combination Set : ASCE 7-10
Material Properties

Analysis Method 1.oad Resistance Factor Design
Beam Bracing: Beam is Fully Braced against lateral-torsional buckling

Bending Axis :  Major Axis Bending

Fy : Steel Yield :
E: Modulus :

50.0 ksi

29,000.0 ksi

W12x30

pan = 4.750 ft

W(0.03070) E(0.07050)
v

W12x30

Span = 36.810 ft

S
L
i

o,

Applied Loads

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

Beam self weight NOT internally calculated and added

Loads on all spans...

Uniform Load on ALL spans : W=

0.03070, E = 0.07050 k/ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.066: 1 Maximum Shear Stress Ratio = 0.025:1
Section used for this span W12x30 Section used for this span W12x30

Mu : Applied 10.599 k-ft Vu : Applied 2.399 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowable 95.940 k
L.oad Combination E Only Load Combination E Only
Location of maximum on span 4.750 ft
Span # where maximum occurs Span #1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.202 in Rato= 2,182 >=360 Span:2:E Only
Max Upward Transient Deflection -0.004 in Ratio= 15,215 >=360 Span:2:E Only
Max Downward Total Deflection 0.142 in Ratio= 3118 >=180 Span:2:E Only * 0.70
Max Upward Total Deflection -0.003 in Ratio= 21736 >=180 Span:2:E Only *0.70

Maximum Forces & Stresses for Load Combinations

Load Combination

Max Stress Ratios

Summary of Moment Values

Summary of Shear Values

Segment Length Span # M \") max Mu + max Mu- Mu Max Mnx Phi*Mnx Cb Rm VuMax  Vnx Phi*Vnx
Dsgn.L= 4.75ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn. L= 36.81ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94

+0.50W
Dsgn.L= 4.75f 1 0.014 0.005 -2.31 2.31 179.58 161.63 1.00 1.00 0.52 95.94 95.94
Dsgn.L= 36.81ft 0.014 0.004 1.57 -2.31 2.3 179.58 161.63 1.00 1.00 0.35 9594 95.94
W Only
Dsgn.L= 4.75ft 1 0.029 0.011 -4.62 462 17958 161.63 1.00 1.00 1.04 9594 95.94
Dsgn. L= 36.81ft 2 0.029 0.007 3.15 -4.62 462 179.58 161.63 1.00 1.00 0.69 9594 95.94
E Only
Dsgn.L= 4751t 1 0.066 0.025 -10.60 10.60 179.58 161.63 1.001.00 240 9594 95.94
Dsgn.L= 36.81ft 0.066 0.017 7.23 -10.60 1060 179.58 161.63 1.001.00 159 95.94 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

If you need to make modifications to Job Name =| Tumwater
g:ﬁige‘g“&‘;a;ﬁw‘;g:fs“w Job Number =(2210866.20
password is "save" Wall Type = T
Wall Description =|Pler adjacent to roll up door 7
See ACl 11.8.2.2 for DESIGN SUMMARY
gg"n";eb‘;:‘:t‘ezf forces 'Wall Ht Btwn Supports (i) 36.81
Total Wall Ht w/ Parapet {ft) 40.81
Total Wall Thickness (in) 9.28
¢ of Reveat Depth (in}) 0.75
structural Structurat Thickness (in) 8.5
thickness Pler Width (ft) 8.55
Number of Bars Ea Face (or at 8.98
Center) of Pier
D = Dead Load Concrete Strength (psi) 5600
S = Snow Load (2) Layer
Lr = Roof Live Load Reinforcement|  #5 Rebar @
L = Occupancy Live Load 8" o.c.
H = Soil Load Max Deflection L/910
E = Seismic Load (Ultimate) % of Flexural Capacity 78%
W =Wind Load Hand Input
Potential Hand Input OK
Applied Loads Output —

S What is the controlling type of roof load? Snow or Roof Live Load? (Enter "S" or "Lr")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1= 1.0, NO: f1 = 0.5)
YES Do you havs a roof config that prevents snow from shedding off the structure? (YES: f2= 0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Selsmic: Sds
fi1= 0.5
fa= 0.7
Uniform C: ric Applied Loads (Wc)
Dead - D (pif) 2373 (tributary wall weight at midheight)
Snow - S (pif) [
Roof Live - Lt (pif) 1]
Occupancy Live - L (pif) [}
Soll - H (plf) 0
Uniform Eccentric Applied !.fmds (We) Momeni at Top (ib-A) = We* & Moment at Mid-Ht (Ib-fu/ft) = 1/2
Eccentricity (in) 8.75 Mrop
Dead - D (pif)| 229.9236641 D= 129 D= 65
Snow - S (pif}i 479.00763368 S= 269 S= 136
Roof Live - Lt (pif) [ Lr= 0 Lr= 0
Occupancy Live - L (pif) 0 L= 0 L= 0
Soil - H (plf) 0 H= 0 H= 0
Moment @ Mid-Ht (Ib-ft/ft) = 1/2
Uniform Moments Applied (Mror) {Meor) (Mrop + Msor) The uniform moments applied to
Dead - D (Ib-ft/ft) 0 0 D= 0 the top and bottom of the wall can
srow-s im0 : s-{ o |posdnomimicione
Roof Live - Lr (Ib-fft) 0 0 Lr= Y lateral parapet forces. Enter
Occupancy Live - L (Ib-fi/ft) 0 0 L= 0 j the
L — o Ha[ o | mameticedal o el
Seismic (Ultimate) - E (Ib-fi/ft) 0 -10599 E= -5300 negative numbers to reduce the
wind - W (lb-fifft) 0 -4615 W= -2308 moment.

Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Moment @ Mid-Ht (ib-fift) = 1/8

Equivalent Uniform Lateral Applied Loads {P) pL?
Seismic (Ultimate) - E (psf) 70.5 E= 11945
Wwind - W (psf) 30.7 ws= 5192
Total Uniform Axial Load at Mid-Helght of Wall Total Uniform Moment at Mid-Height of Wall
Dead - D (pif) 5194 Dead - D (Ib-ftit) 65
Snow - S {pif) 479 Snow - S (Ib-ft/ft) 135
Roof Live - Lt (pif} 0 Roof Live - Lr (Ib-ft/ft) 0
Occupancy Live - L (pif) 0 Occupancy Live - L (Ib-fift) 0
Soil - H (plf) 0 Soill - H (Ib-fifty 0
Seismic (Ultimate) - E (Ib-ft/ft) 6648
Wind - W (lb-fuft) 2885
Note that these totals represent the unfactored forces at the mid-height of the wall jpcluding the self wt of the wall (this spreadshest automatically

calcs wall self wt). P-A effects have fiof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the propser f1, f2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft) 36.81 {Not including parapet)
Parapet Hsight (ft) 4 (This Is used to calc the self-weight of the wall only) Rebar Dia (in} A (in®)
Total Wall Height ()] 40.81 The width of the pier dossn't affect the structural 3 0.375 0.1
Gonrato Siongh o ps)| 000 | 4251 e oace st inpu e nes Lot P om0 | oz
Concrate Unit Weight (pcf) 150 calculations, This goes calculate the actual number 5 0.625 0.31
Rebar Yield Strass fy (psi) 60000 of bars required within the pier width you Input. 6 0.750 0.44
Per ACI 41.7.4.1 lateral Width of Pier Being Designed (ft) 1 (Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
ties need not be provided Total Wall Thickness (in)]  9.25 8 1.000 0.79
e momroasion Dapth of Revea (i)|__ 0.75 o o 1.128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
demag US‘"? ‘hLSd ) (1) or (2) Layars of Reinf? 2 oK 11 1.410 1.56
have confinement stsel. Vert Rebar Sizo| 5 031 i’ (o625 Jin
But.In many cases is still Vert Rebar o.c. Spacing (in) 8.75 OK
:ﬂ‘m?ﬂ;ﬁ:&‘ﬁt’i Asperfoot (n%)| 042  |(Thisis the area of tension stee! only)
Total As in Pier (in?) 0.42 (This is the area of tension stee! only)
I Number of Bars within Pier (Ea Face) 1.37 ACI Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather: |#5 & Smaller - 1 1/2"
Confinement Rebar Size 3 0 jln #6 & Larger - 2"
Conc Cover at Ext Side of Wall Exp to Weather/Earth (in) 1.5 Not Exposed to Weather: {#11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in) 1
Min Depth to Tension Rebar = d (in) 8.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢}
hand calcs also Min Vertica! Steel Ratio - py min{  0.0025 (pv min may be reduced if the shear force is low. See AC] 21.7.2)
Actual Vertical Steel Ratio - pv]  0.0076 QK Basad on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
Min Tensile Flexural Reinf 1 = As min 1 (in%/ft) 0.28 QK \Vert Spog
Min Tensile Flexural Reinf 2 = As min 2 (inft) 0.27 QoK
p| 0.0052 =Asperft/(12*d) . %r'\:c
pmax=0.6 pb=06*0.85*p1*fc/fy* 87000/(87000 +fy)| 0.0201 [OK .
Ec(psi)| 4030509 |= 57000 * sqrt (fc)
Es (psi){ 29000000
n 7.2 =Es/Ec
¢w (in) 12 =12
Ag (in*ft) 102 {=Struc Thk* 12
0.06 e (psi) 300 | Pier Width = bw !
fc(iny| 44172 |=WallHt*12
B 0.8
Ig (in*i) 814 i=112*12* Struc Thi®
fr (psi) 530 =7.5"*sqrt (fc)
ytin) 426  |=StrucThk/2
Mcr (Ib-n)] 76633 i=fr*ig/yt
¢c/150(in){ 2.9448

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 7
Wall Description = Pier adjacent to roll up door
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Load Load Load Load Load Load Load toad |["ASCE?
iBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo }12.4.2.3
1641 16-2 16-3(a) 16-3(b) 16-4 16-5* 16-6 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr 0 0 0 0 0 0 0 0
L 0 1.6 0.5 0 0.5 0.5 0 Y
H 0 1.6 0 0 0 0 1.6 1.6
=3 0 0 0 0 0 1.0 0 1.0
Wi 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (ib/ft) 7271 6472 6999 6999 6472 7516 4674 3726
Factored Applied Moment at Mid Ht = Mua (ib-in/ft) 1086 1740 3518 20827 36358 81952 35317 80304
Pu/ Ag (psi) 71 63 69 69 63 74 46 37
Vert Stress at Mid-Ht Wall ok? Pu/ Ag < 0.08 fc? OK OK OK QK OK 0K oK OK oK
Ase (in?) = (Pu(hi2d) + As*fy) /fy] _ 0.50 0.49 0.49 0.49 0.49 0.50 0.47 0.46
a (in) =(Ase*fy) / (0.85*fc*iw)]  0.59 0.58 0.58 0.58 0.58 0.59 0.55 0.54
Cu=Cummate=a/ P 0.73 0.72 0.73 0.73 0.72 0.74 0.69 0.68
fer u (ind) = lcr uLTIMATE = N*Ase*(d-Cu)? + 1/3*¢w*C®|  128.60 126.88 128.01 128.01 126.88 129.12 122.97 120.87
Mu {Ib-in) = Mua/ (1 - (5 * Pu* Lc®/(0.75 * 48 * Ec * Ien)) = 1753 2647 5563 32033 56335 134650 47442 101298
Mn {lb-in) = Ase * fy * (d - al2)] 190983 187881 189927 189927 187881 191932 180886 177186
Cu/d 0.1 0.11 0.11 0.11 0.1 0.11 0.10 0.10
$=0.23 +0.25 /{(Cu/ d) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
$Mn (lb-in)] 171885 168093 170934 170934 169093 172738 162798 159467
$Mn>Mer?f  OK oK oK oK oK oK oK oK OK
Mu / ¢Mn 1% 2% 3% 19% 33% 78% 29% 64% POSITIVI
¢Mn > Mu ? OK OK OK oK oK OK OK OK OK
— o
@ N ? B M
s | 3 5 8 o -
+ + + + + + Job Name = Tumwate
1’ f I' :’ :' :‘ Job Number = 2E+06
o e e Q e a Wall Type = 7
< < < < < < Wall Description = Pier adjac
D 1 1 1 1 1 1
S 1 0 0 0.5 1 1
Lri 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
w 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (Ib/ft) 5673 5194 5194 5433 5673 5673
Applied Moment at Mid Ht = Msa (lb-in/ft) 2393 21547 56599 22355 12778 58216
Ase (in%) = (Ps + As*fy) I fy]  0.52 0.51 0.51 0.51 0.52 0.52
Kk = Sqrt ((n*p)2+ 2*n*p) - n*p|  0.240 0.240 0.240 0.240 0.240 0.240
Ce=Cewsnc=k*d 1.60 1.60 1.60 1.60 1.60 1.60
ler € (ind) = fer eLasic = n*Ase*(d-Ce)® + 1/3%¢w*Ce®] 11233 110.85 110.85 111.59 112.33 112.33
M1 = Msa (lb-in) 2393 21647 56599 22355 12778 58216
ter (ind) = { (Mcr / M)* * Ig + (1-(Mcr /M))) * fcre } < Ig| 614 614 614 614 614 614
M2 (Ib-in) = Msa/ (1- (5* Ps * L.c) / (48 * Ec * les))]__ 2510 22507 59120 23399 13402 61060
le2 (ind) 614 614 614 614 614 614
M3 (Ib-in) 2510 22507 59120 23399 13402 61060
les {ind) 614 614 614 614 614 614
M4 (Ib-in) 2510 22507 59120 23389 13402 61060
les (ind) 614 614 614 614 614 614
Ms (Ib-in} 2510 22507 59120 23399 13402 61060
fes (ind) 614 614 614 614 614 614
Ms (Ib-in) 2510 22607 58120 23399 13402 61060
les (ind) 614 614 614 614 614 614
M7 (Ib-in) 2510 22507 59120 23389 13402 61060
le7 (in4) 614 614 614 614 614 614
{c/150(in)] 29448 2.9448 2.9448 2.9448 2.9448 2.9448
As(in)=(5*Mr*Lc%)/(48* Ec* ler)] 0.02 0.18 0.49 0.19 011 |E+SisN/A
oK oK oK oK oK oK oK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type =7
Wall Description = Pier adjacent to man-door

WallHt= 36.81 ft  Wall Weight at Mid Height
b= 333 f{t Wt of Concrete= 150 pcf
c= 7 ft Wall Thickness= 9.25 in.
e= 250 it Concentric Load= 1725 plf
d= 29.81 it Seismic Fp=.4Sd*= 0.3652 Wp
a= 1665 ft
3 a=h/2
Roof Weight
Joist Span= 20 feet
Dead Load= 12 psf
Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 199.92 pif
i equiv SL = 416.5 pif
equiv Lr= 0 plf
equiv LL = 0 pif

E

uivalent Wind and Seismic Load
P wind = 16.0  psf
Pseismic= 422  psf

P wind equiv = 26.7  psf
P seismic equiv = 68.4  psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam 7 _Project File: Panattoni Tumwater.ecé
LIC# | KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 7 Moments - Pier C

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method 1oad Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.026703 E(0.06840)

W12x30 W12x30

fpan = 4.750 ftl Span = 36.810 ft |
[ 1 1
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.02670, E = 0.06840 k/ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.064: 1 Maximum Shear Stress Ratio = 0.024 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 10.283 k-ft Vu : Applied 2.327 k
Mn * Phi : Allowable 161.625k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 4.750 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.196 in Ratio= 2249 >=360 Span:2:E Only
Max Upward Transient Deflection -0.004 in Ratio= 15,682 =>=360 -~ Span: 2:E Only
Max Downward Total Deflection 0.137 in Ratio= 3214 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.003 in Ratio= 22403 >=180 Span:2:E Only *0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V. maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 4.75ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
Dsgn.L= 36.81ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
+0.50W
Dsgn.L= 4.75ft 1 0.012  0.005 -2.01 201 179.58 161.63 1.00 1.00 045 9594 95.94
Dsgn. L= 36.81 ft 2 0.012 0.003 1.37 -2.01 201 179.58 161.63 1.00 1.00 0.30 95.94 95.94
W Only
Dsgn.L= 4.75ft 1 0.025 0.009 -4.01 4.01 179.58 161.63 1.00 1.00 091 95.94 95.94
Dsgn. L= 36.81ft 2 0.025 0.006 2.74 -4.01 401 179.58 161.63 1.00 1.00 0.60 95.94 95.94
E Only
Dsgn. L= 4.75ft 1 0.064 0.024 -10.28 10.28 179.58 161.63 1.00 1.00 233 9594 95.94

Dsgn. L= 36.81ft 2 0.064 0.016 7.01 -10.28 10.28 179.58 161.63 1.00 1.00 1.54 95.94 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

if you need to make modifications to
any other part of the spreadshest

my 'I
- A

S N besides the yellow cells the
m password is “save”

Ses ACI 11.8.2.2 for DESIGN SUMMARY
g;?‘";:g‘;’l‘e‘;‘ forces Wall Ht Btwn Supports (ft) 36.81
Total Wall Ht w/ Parapet (ft) 40.81
Total Wall Thickness (in) 9.25
¢ of Reveal Depth (in) 0.75
structural Structural Thickness (in) 8.5
thickness Pler Width (ft) 250
Number of Bars Ea Face (or at 4.00
Caontor) of Pler|
D = Dead Load Concrets Strength (psi} 5000
S = Snow Load (2} Layer
Lr = Roof Live Load i #5 Rebar @
L = Occupancy Live Load 87 o.c.
H = Soil Load Max Deflection L9486
£ = Seismic Load (Ultimate) % of Flexural Capacity 80%
W = Wind Load Hand Input
Potential Hand Input OK
Applied Loads Output _

Wall Description =

Job Name = Tumwater

Job Number ={2210856.20

Wall Type = 7

Pier adjacent to man-door

s What is the controfling type of roof load? Snow or Roof Live Load? (Enter "S" or "Lr")

Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garags live

NO toads? (YES: f1 = 1.0, NO: 11 = 0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: f2=0.2)
YES Is the deslign snow lead less than or equal to 30 psf?
0.813 Seismic: Sds
f1= 0.5
f2= 0.7

Uniform Concentric Applied Loads (Wc)

Dead - D (pff)

Snow - S (pif)

Roof Live - Lr (pif)
Occupancy Live - L (pif}
Soil - H (pf)

Uniform Eccentric Applled Loads {
Eccentricity (in)

Dead - D (plf)

Snow - S (pif)

Roof Live - Lr (pif)

QOccupancy Live - L (pif)

Solil - H (pif)

Uniform Moments Applied
Dead - D (Ib-ft/ft)
Snow - S (Ib-ft/ft)
Roof Live - Lr (Ib-ft/ft)
Occupancy Live - L (Ib-ft/t)
Soil - H (Ib-ff)
Seismic (Ultimate) - E (Ib-fuft)
wind - W (tb-fuft)

Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soi! forces that
counteract other forces are not aflowed to be factored and should be accounted for in hand calcs.

Equivalent Uniform Lateral Applied Loads (P)

Seismic (Uitimate) - E (psf)
wind - W (psf)

Tota$ Uniform Axial Load at Mid-Helght of Wall

Dead - D (plf)

Snow - § (pif)

Roof Live - Lr (pif)
Occupancy Live - L. (plf)
Soil - H (pif)

68.4

2687

Moment @ Mid-Ht (lb-ft/fty = 1/8
PL?

1725 (tributary wall weight at midheight}
0
0
0
0

We) Moment at Top (Ib-f/ft) = We* e Moment at Mid-Ht (Ib-ft/ft) = 1/2
8.75 Mror

199.92 D= 112 D= 56

416.5 §= 234 S= 117
0 Ltr= [ Lr= 0
0 L= 0 L= 0
0 H= [ H= 0

Moment @ Mid-Ht (Ib-ft/ft) = 1/2

(Mror) (Msor) {Mrop + Msor) The uniform moments applied to
0 0 D= 0 the top and bottom of the wall can
0 0 S= ) be used to mode! loads from a

wall above or below, or to model
0 0 Lr= 0 lateral parapet forces. Enter
0 0 L= 0 the
0 0 H= ° moment induced at the mid-heigh
of the wall being designed and

0 -10283 E= 5142 i the
0 -4014 W= -2007 moment.

E= 11577

W= 4515

Total Uniform Moment at Mid-Helght of Wall

4516 Dead - D (Ib-ft/t)
417 Snow - S (ib-ft/ft)
0 Roof Live - Lr (Ib-fi/ft)
0 Occupancy Live - L {fb-ftft)
0 Soil - H (ib-fft)
Seismic (Ultimate) - E (fb-f/ft)

Wind - W (ib-fft)

56

17

0

]

0

6435

2508

Note that these totals represent the ypfacfored forces at the mid-height of the wall including the self wt of the wall (this spreadsheet automatically
calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper f1, 2 and f3 load factors
are properiy applied. Remember to enter the loads unfactored and include the self-weight of the section of wall bsing analyzed.




Wall Parameters

Wall Height Between Supports (ft) 38.81 {Not including parapet)

Parapet Height (ft) 4 (This is used to calc the seif-weight of the wall only) Rebar Dia {in) A ('“2!
Total Wall Height (ff)}  40.81 The width of the pier doesn't affect the structural 3 0.375 0.11

Conrete Strength fc (psi) 5000 ev?:tltglrljss:g:;o%?‘::f::;;p‘go you can track ‘yoTre ' 4 0.500 0.20

Cencrete Unit Weight (pef) 150 calculations. This dgeg calculate the actual number 5 0.625 0.31

Rebar Yiald Stress fy (psi) 60000 of bars required within the pler width you input. 6 0.750 0.44
Per ACI 11.7.4.1 Iateral Width of Pier Being Designed (ft) 1 {(Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
ties need not be provided Total Walt Thickness (in)]  9.25 8 1,000 0.79
Yoa ot o Ssion Depth of Reveal (in)|__ 0.75 | o 1128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
%Zst‘gm:ﬁ?’:zfd o (1) or (2) Layers of Reinf? 2 oK 11 1.410 1.56
have confinement steel. Vert Rebar Size 5 031__Jin 0.625 jin
But in many cases is still Vert Rebar o.c. Spacing (in) 75 QK
?x?m&?ﬁﬁtﬂ As per foot (in/fty 0.49 (This is the area of tension steel only)

Total As in Pier (in%) 0.49  |(This is the area of tension steel only)
Number of Bars within Pier (Ea Face) 1.60 ACI Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather: {#5 & Smaller - 1 1/2"
Confinement Rebar Size 3 0 in #6 & Larger - 2°
Conc Cover at Ext Side of Wall Exp to Weather/Earth (in) 1.5 7 Not Exposed to Weather: |#11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in) 1
Verify "d" with Min Depth to Tension Rebar = d (in) 8.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢)
hand calcs also Min Vertical Steel Ratio - pv min|  0.0025 {pv min may be reduced if the shear force is low. See ACI 21.7.2)
Actual Vertical Steel Ratio - pv}  0.0088 10K Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / {Total Thk)

Min Tensile Flexural Reinf 1= As min 1 (in%f)] 028 10K
Min Tensile Flexural Reinf 2 = As min 2 (inft)] 027 {OK

Vert Spcg

p| 00061 |=Asperft/(12*d) Struc

pmax = 0.6 pb = 0.6* 0.85 * f1 * fc / fy * 87000 / (87000 +fy)| 0.0201 |OK
Ec (psi)| 4030508 |= 57000 * sqrt (fc)
Es (psi){ 28000000

n 7.2 =Es/Ec
Lw (in) 12 =12
Ag (in*Ht) 102 |=Struc Thk* 12
0.06 fc (psi)| 300 } Pier Width = bw }
lc(in)] 44172 |=WallHt* 12
[\ 0.8
Ig(in*M)| 614 |=1/12*12* Struc Th®
fr (psi} 530 =7.5"* sqrt (Fc)
ytGn)| 425 [=StrucThk/2

Mcr (ib-n)} 768633  (=fr*ig/yt
£c/150 (in)]  2.9448

Job Name = Tumwater
Job Number = 2210856.2
Wall Type= 7
Wall Description = Pier adjacent to man-door
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Load Load Load Load Load Load Load Load ['ASCE?
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo [12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 16-4 16-5* 16-6 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr 0 Y 0 0 0 0 0 Y
L 0 1.6 0.5 0 0.5 0.5 0 0
H 0 1.6 0 0 0 0 16 1.6
E 0 Y 0 0 0 1.0 0 1.0
W 0 Y 0 0.5 1 0 1 0
Factored Axiat Load at Mid Ht = Pu (Ib/it) 6322 5627 6085 6085 5627 6535 4064 3240
Factored Applied Moment at Mid Ht = Mua (lb-in/ft) 945 1513 3069 18105 31606 79141 30701 77708
Pu/ Ag (psi) 62 55 60 60 55 64 40 32
Vert Stress at Mid-Ht Wall ok? Pu / Ag < 0.06 fc? oK OK OK OK OK OK oK OK OK
Ase (in)) = (Pufh/2d) + As'fy) /fy]  0.56 0.55 0.56 0.56 0.55 0.56 0.53 0.53
a (in) =(Ase*fy) / (0.85%fc*Iw) 0.66 0.65 0.65 0.65 0.65 0.66 0.63 0.62
Cu=Cutnmate =a/ p1 0.82 0.81 0.82 0.82 0.81 0.82 0.79 0.77
Ier u (ind) = fcr uLTIMATE = n*Ase*(d-Cu)? + 1/3*¢w*Cu®| 140.37 138.97 139.90 139.90 138.97 140.80 136.77 134.06
Mu (Ib-in) = Mua / (1 - (5* Pu* Lc)/(0.75 * 48 * Ec * lcr)) = 13565 2078 4323 25580 43430 115042 38437 92784
Mn (b-in) = Ase * fy * (d - a/2)] 212850 210184 211942 211942 210184 213666 204175 200997
Culd 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
$=0.23+0.25/(Cul/d) 0.90 0.90 0.90 0.90 0.90 0.80 0.90 0.90
$Mn (Ib-in)] 191565 189166 180748 180748 189166 192299 183758 180897
$Mn > Mcr ? oK OK OK oK oK OK OK oK OK
Mu/ ¢Mn 1% 1% 2% 13% 23% 60% 21% 51% |PQSITIVI
$Mn > Mu ? OK OK OK OK OK OK OK OK oK
o
@ @ 2 w
= + « ~
2 2 M 2 + +
< © o © ) »
: : : : : : Job Name = Tumwate
+ + + + + + Job Number = 2E+06
a a o o n a Wall Type = 7
< < < < < < Wall Description = Pier adjac
D 1 1 1 1 1 1
S 1 0 0 0.5 1 1
Lr| 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 [ 0 0.70
Wi 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (lb/ft) 4932 4516 4516 4724 4932 4932
Applied Moment at Mid Ht = Msa (lb-in/ft) 2080 18731 54732 19434 11108 56137
Ase (in?) = (Ps + As*fy) I fy]  0.57 0.57 0.57 0.57 0.57 0.57
k = Sqrt ((n*p)?+ 2*n*p) - n*p|  0.256 0.256 0.256 0.256 0.256 0.256
Ce=Cewastc=k*d 1.71 1.71 1.71 1.71 1.71 1.71
lcr € (ind) = lor eLasTic = n*Ase*(d-Ce)? + 1/3*w*Ce®] 12215 120.91 120.91 121.63 | 12215 | 12215
M: = Msa (Ib-in})] 2080 18731 54732 19434 11108 56137
let (ind) = { (Mcr/ M)®* Ig + (1-(Mcr/ M) *tcre} <Ig| 614 614 614 614 614 614
Mz (ib-in) = Msa / (1 - (5 * Ps * Lc?) / (48 * Ec * ler))] 2168 19452 | 56833 | 20218 11577 | 58507
lez (ind) 614 614 614 614 614 614
Ma (ib-in) 2168 19452 56833 20218 11577 58507
les {ind} 614 614 614 614 614 614
Ms (ib-in) 2168 19452 56839 20218 11577 58507
le4 (ind) 614 614 614 614 614 614
Ms (Ib-in) 2168 19452 56839 20218 11577 58507
les (in4) 614 614 614 614 614 614
Me (lb-in) 2168 19452 56839 20218 11577 58507
tes (ind) 614 614 614 614 614 614
Mz (Ib-in) 2168 19452 56839 20218 11677 58507
le7 (ind) 614 614 614 614 614 614
£c/150 (in)] 2.9448 2.9448 2.9448 2.9448 2.9448 2.9448
As(in)=(5*Mr*Lc?) /(48 * Ec* ler)]  0.02 0.16 0.47 0.17 010 |E+SisN/A
OK OK OK OK OK oK oK




Job Name = Tumwater

Job Number = 2210856.2
Wall Type =9

Wall Description = Dock Door

WallHt= 35.27
b= 9
c= 10
e= 250
d= 2527
a= 45

Wall Weight at Mid Height
Wit of Concrete=

Wall Thickness=
Concentric Load=

Seismic Fp=.4Sd*=

= e

a=b/2

Roof Weight
Joist Span=
Dead Load=
d Snow Load=
Live Roof =
Live Floor=
eccentricity
equiv DL =
equiv SL =
c equiv Lr =
equiv LL =

Equivalent Wind and Seismic Load

P wind = 16.0  psf

P seismic= 422  psf
Pwind equiv= 44.8 psf

P seismic equiv= 106.5 psf

150 pcf
9.25in.
3670 plf

0.3652 Wp

60 feet
12 psf
25 psf
0 psf
0 psf
2.25 inch
1008 plf
2100 plf
0 plf
0 plf




Project Title:
Engineer:
Project ID:
Project Descr:

Stee| Beam ' Project File: Panattoni Tumwater.ec6
LIC# . KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 9 - Dock Door Moments

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method 1oad Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing: Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.04480) E(0.1065)
v

W12x30

Span = 4.750 ft Span = 35.270 ft

L L J

[ T 1
Applied Loads : Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W = 0.04480, E = 0.1065 k/ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.091:1 Maximum Shear Stress Ratio = 0.035:1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 14.630 k-ft Vu : Applied 3.333 k
Mn * Phi : Allowable 161.625k-ft Vn * Phi : Allowable 05.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 4.750 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.259in Ratio= 1,634 >=360 Span:2:E Only
Max Upward Transient Deflection -0.005 in Ratio= 11,053 >=360 Span:2:E Only
Max Downward Total Deflection 0.181 in Ratio= 2335 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.004 in Ratio= 15791 >=180 Span:2:E Only *0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V. maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 4.75ft 1 0.000 179.58  161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn. L= 35.27 ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
+0.50W
Dsgn. L= 4.75ft 1 0.019 0.007 -3.08 3.08 179.58 161.63 1.00 1.00 0.70 95.94 95.94
Dsgn.L= 35.27 ft 2 0.019  0.005 2.1 -3.08 3.08 179.58 161.63 1.001.00 048 9594 95.94
W Only
Dsgn.L= 4.75ft 1 0.038 0.015 -6.15 6.15 179.58 161.63 1.00 1.00 1.40 9594 95.94
Dsgn. L= 35.27 ft 2 0.038 0.010 4.23 -6.15 6.15 179.58 161.63 1.00 1.00 0.96 95.94 95.94
E Only
Dsgn.L= 475ft 1 0.091 0.035 -14.63 1463 179.58 161.63 1.00 1.00 333 9594 95.94

Dsgn.L= 35.27 ft 2 0.091 0.024 10.05 -14.63 1463 179.58 161.63 1.00 1.00 229 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

.‘ '. If you need to make modifications tof Job Name ={ Tumwater
- any other part of the spreadsheet
G - besides the yellow calls the Job Number =|2210856.20
password is “save"” Wall Type = 9
m Wall Description ={Dock Door
Sl:?n ﬁCl: 11.5{2-2 for DESIGN SUMMARY
ution of
concentrated forces Wall Ht Btwn Supports (ft) 35.27
Total Wall Ht w/ Parapet (ft) 36.27
Mr m Total Wall Thickness (in) 9.25
¢ of Reveal Depth (in) 0.75
structural e [ Structural Thickness (in) 8.5
thickness e} Pier Width {ft) 2.50
Number of Bars Ea Face {or at 5.00
Center) of Pler| :
—|
D = Dead Load P Concrete Strength (psi) 5000
S = Snow Load [k (2) Layer
Lr = Roof Live Load Reinforcoment]  #5 Rebar @
L = Occupancy Live Load R 6" 0.c.
H = Soil Load l— Max Deflection L1548
E = Selsmic Load (Ultimate) I 1F % of Flexural Capacity 76%
—)
W = Wind Load \Aj Ms Hand Input
Potential Hand Input OK
Applled Loads Output
S What Is the controlling type of roof load? Snow or Roof Live Load? (Enter “S" or "L")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1= 1.0, NO: f1=0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2= 0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Seismic: Sds
f1= 0.5
fa= 0.7

Uniform Concentric Applled Loads (Wc)

Dead - D (pif)

Snow - S (pif}

Roof Live - Lt (pif)

Occupancy Live - L (pif)

Soil - H (plf)

Uniform Eccentric Applied Loads (
Eccentricity (in)

Dead - D (pif)

Snow - S (pif)

Roof Live - Lr (pif}

Occupancy Live - L (pif)

Soil - H (pif)

Uniform Moments Applied
Dead - D (lb-ft/ft}
Snow - S (Ib-ftft)
Roof Live - Lr ([b-ft/ft)
Occupancy Live - L (ib-fuft)
Soil - H (Ib-ft/ft)
Seismic (Ultimate) - E (Ib-ft/ft)

Wind - W (Ib-fu/ft)

3670 (tributary wall weight at midheight)
0
0
0
0

Moment at Top (Ib-fUft) = We* e Moment at Mid-Ht (Ib-fufty = 172

2.25 Mrop

1008 D= 189 D= 95

2100 §= 394 8= 197
o Lr= 0 Lr= 0
0 L= 0 L= 0
0 H= 0 H= 0

Moment @ Mid-Ht (lb-ft/fty = 1/2

(Mrorp) {Msor) {Mroe + Maar) The uniform moments applied to
0 0 D= 0 the top and bottom of the wall can
0 0 §= 0 be used to modef loads from a

wall above or below, or to mode!
0 0 Lr= Y lateral parapet forces. Enter
0 0 L= 0 it the
0 0 H= 0 moment induced at the mid-heigh
of the wall being designed and

0 -14630 E= -1315 negative numbers to reduce the
0 6154 W= -3077 moment.

Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Equivatent Uniform Lateral Applied Loads (P)

Seismic (Ultimate) - E (psf)
wind - W (psf)

Total Uniform Axlal Load at Mid-Height of Wall

Dead - D (plf)

Snow - S (pif)

Roof Live - Lr (plf)
Occupancy Live - L (pif)
Soil - H (pif)

108.5

44.8

8717

2100

0

Moment @ Mid-Ht (Ib-fUft) = 1/8

pL2

16561

E
W= 68968

Total Uniform Moment at Mid-Height of Wall

0

0

Dead - D (Ib-ft/ft)
Snow - S (Ib-ft/ft)
Roof Live - Lr (Ib-ft/ft)

Occupancy Live - L (Ib-ftft)

Soll - H (Ib-f/ft)

Seismic (Ultimate) - E (Ib-ftit)

Wind - W (Ib-ftift)

95

197

0

0

0

9248

3888

Note that thess totals represent the ynfacfored forces at the mid-height of the wall jngluding the self wt of the wall (this spreadsheet automatically
calcs wall self wi). P-A effects have gof been accounted for. These forces can ba overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will stifl have to enter information describing the loads so that the proper £, f2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft)

Parapet Height (ft)

Total Wall Height (ft)

Concrete Strength f'c (psi)

Concrete Unit Weight (pcf)

Rebar Yield Stress fy (psi)

Per ACI 11.7.4.1 lateral Width of Pier Being Designed (ft)

ties need not be provided Total Wall Thickness (in)
where vert reinf is not R .

req'd as compression Depth of Revaal (in)

reinf. Thus walls Structural Thickness (in)

designed using this 2

method do not need to (1) or (2) Layers of Reinf?

have confinement steel. Vert Rebar Size

Butin many cases is still Vert Rebar o.c. Spacing (in}
advisable, parlicularly 2

with 2 layers of rebar. As per foot (i ”;)

Tota! As in Pier (in")

Number of Bars within Pier (Ea Face)

Are You Providing Confinement Reinf?

Confinement Rebar Size

Conc Cover at Ext Side of Wall Exp to Weather/Earth (in)
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in)

Min Depth to Tension Rebar = d (in)
hand calcs also Min Vertical Steel Ratio - pv min
Actual Vertical Stesl Ratio - pv

Min Tensile Flexural Reinf 1 = As min 1 (in?ft)

Min Tensile Flexural Reinf 2 = As min 2 (in%ft)

P

pmax = 0.6 pb = 0.6 * 0.85 * p1 * fc / fy * 87000 / (87000 + fy)
Ec (psi)

Es (psi)

n

¢w (in)

Ag (in’/ft)

0.06 f'c (psi)

£ c(in)

B1

1g (in*/ft)

fr (psi)

yt (in)

Mer (Ib-in)

£ c /150 (in)

35.27 {Not including parapst)
0 (This is used to calc the seif-weight of the wall only) Rebar Dia (in) A (in?)
3527 The width of the pier doesn't affect the structural 3 0.375 0.11
input per linear foot.
5000 sv?:iug?ssflgfsoﬁfgesf::r:gu;o you can track yo'zire ' 0.500 0.20
150 calculations. This does calculate the actual number 5 0.625 0.31
60000 of bars required within the pier width you input. 6 0.750 0.44
1 {Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
9.25 8 1.000 0.79
0.75 65 9 1.128 1.00
8.50 = Total Thk - Reveal Depth 10 1.270 1.27
2 11 1.410 1.56
6 QK
0.61 (This is the area of tengion stes! only)}
0.61 (This is the area of tension steel only)
2.00 ACI Min Cover Regments:
NO Exposed to Weather: |#5 & Smaller - 1 1/2*
3 0o i #6 & Larger - 2
15 Not Exposed to Weather:1#11 & Smaller = 3/4"
1
8.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢)
0.0025 (pv min may be reduced if the shear force is low. See AC!21.7.2)
00111 QK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
028 |OK Vert Spog .
0.27 QK
0.0076 |=Asporft/(12*d) Struc
Thk
0.0201 QK —
4030509 |= 57000 * sqrt (f'c)
29000000
7.2 =Es/Ec
12 = 12"
102 = Struc Thk * 12
300 ) Pier Width = bw ;
423.24 |=WallHt* 12
0.8
614 |=1/12*12* Struc Thk®
530 =7.5" sqrt (fc)
4.25 = Struc Thk /2
76833 |=fr*ig/yt
2.8216
oK

Job Name = Tumwater

Job Number = 2210856.2

Wall Type = 9

Wall Description = Dock Door
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Load Load Load Load Load Load Load toad |"ASCE?
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo [12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 164 16-6* 16-6 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr| 0 Y 0 0 0 0 0 0
L 0 1.6 0.5 0 0.5 0.5 0 0
H 0 16 0 Y 0 0 1.6 1.6
E 0 0 0 0 0 1.0 0 1.0
W 4] 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (Ib/ft) 9404 9111 11421 11421 9111 10757 6046 4819
Factored Applied Moment at Mid Ht = Mua (ib-in/ft) 1588 2542 5141 28476 49213 114175 47692 111767
Pu / Ag {psi) 92 89 112 112 89 105 59 47
Vert Stress at Mid-Ht Wall ok? Pu / Ag < 0.06 f'c? oK OK OK oK OK OK OK OK oK
Ase (in?) = (Pu(h/2d) + As*fy) I fy]  0.71 0.71 0.73 0.73 0.71 073 0.68 0.66
a (in) =(Ase*fy) / (0.85*c*'lw)]  0.84 0.84 0.86 0.86 0.84 0.86 0.80 0.78
Cu=CumMatE=a/ 1 1.05 1.04 1.08 1.08 1.04 1.07 1.00 0.98
fer u (ind) = lor uLTIMATE = n"Ase"(d-Cu)2 + 1/3*¢wcy’] 167.77 167.26 171.22 171.22 167.26 170.09 161.87 159.66
Mu (tb-in) =Mua/ (1 - (5* Pu* Lc*)(0.75* 48 * Ec * len)) = 2428 3830 8739 48408 74142 187293 61981 137359
Mn (Ib-in) = Ase * fy * (d - a/2)] 268220 267129 275699 275698 267129 273242 255692 251094
Culd 0.16 0.16 0.16 0.18 0.16 0.16 0.16 0.15
$=0.23+0.25/(Culd) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
¢Mn (ib-in)] 241398 240416 248129 248129 240416 245918 230123 225985
$Mn>Mer?]  OK OK OK OK OK oK oK OK OK
Mu/ $Mn 1% 2% 4% 20% 31% 76% 27% 61% |POSITIVI
$Mn>Mu?]  OK oK oK oK oK oK oK OK OK
%) ® 2 w
= + © ~
g 2 M Z + +
E= © o @ [ 7]
: : : :'4 : : Job Name = Tumwate
+ + + + + + Job Number = 2E+06
o Q e a o a Wall Type = 9
< < < < < < Wall Description = Dock Dot
D 1 1 1 1 1 1
S 1 0 0 0.5 1 1
Lr| 0 0 0 0 0 o
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
w 0 0.6 0 0.6 03 0
Axial Load at Mid Ht = Ps (ib/ft} 8817 6717 6717 7767 8817 8817
Apptied Moment at Mid Ht = Msa (lb-in/ft) 3497 29137 78801 30318 17498 81164
Ase (in) = (Ps + As'fy) Ify] 076 0.73 0.73 0.74 0.76 0.76
k= Sqrt ((n*p)?+ 2*n*p) - n*p]  0.281 0.281 0.281 0.281 0.281 0.281
Ce=Cewastic=k*d 1.88 1.88 1.88 1.88 1.88 1.88
fer e (ind) = ler eLasTic = n‘Ase'(d-CE)2 +1/3*¢wCe’]  153.05 147.23 147.23 150.14 153.05 153.05
M1 = Msa {lb-in) 3497 29137 78801 30318 17498 81164
le1 (ind) = { (Mor / MY> * Ig + (1-(Mcr / M) * lere } <igf 614 614 577 614 614 541
Mz (Ib-in) = Msa / (1 - (6 * Ps * Lc%) / (48 * Ec * le1)) 3745 30691 83203 32203 18744 87786
lez (in4) 614 614 511 614 614 460
Ms (ib-in) 3745 30691 83909 32203 18744 89072
les (ind) 614 614 503 614 614 447
M4 (Ib-in) 3745 30691 83996 32203 18744 89327
les (ind) 614 614 502 614 614 444
Ms (Ib-in) 3745 30691 84008 32203 18744 89378
les(ind)] 614 614 502 614 614 444
M (Ib-in) 3745 30691 84009 32203 18744 89388
tes (in4) 614 614 502 614 614 444
M7 (Ib-in} 3745 30691 84010 32203 18744 89390
{7 (ind) 614 614 502 614 614 444
¢c/150 (in)] 2.8216 2.8216 2.8216 2.8216 2.8216 2.8216
As{in)=(6*Mr* Lc®) /(48 * Ec* ler)]  0.03 0.23 0.78 0.24 0.14 |E+SisN/A
| OK OK OK OK OK OK OK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 12
Wall Description = Pier A next to Man Door

WallHt= 35.27 ft Wall Weight at Mid Height
b= 9 ft Wt of Concrete= 150 pcf
c= 3 ft Wall Thickness= 9.25 in.
e= 2560 ft Concentric Load= 3670 plf
d= 3227 f{t Seismic Fp=.48d*= 0.3652 Wp
a= 4.5 ft
a=b/2
Roof Weight
Joist Span= 60 feet
Dead Load= 12 psf
d Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 2.25 inch
equiv DL = 1008 plf
equiv SL = 2100 plf
¢ equivlr= 0 plf
equivLL = 0 plf

Equivalent Wind and Seismic Load
P wind = 16.0  psf
P seismic= 422  psf
Pwindequiv= 448  psf
P seismic equiv= 117.1  psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: Panattoni Tumwater.ec6
LiC# : KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 12 - Pier A man door

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method 1oad Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.04480°) £(0.1171)

W12x30 W12x30

Span = 4.750 ft Span = 35.270 ft

L Je J

[ T I
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.04480, E =0.1171 k/ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.100: 1 Maximum Shear Stress Ratio = 0.038 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 16.087 k-ft Vu : Applied 3.665 k
Mn * Phi : Allowable 161.625k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 4,750 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.285in Ratio= 1,486 >=360 Span:2:E Only
Max Upward Transient Deflection -0.006 in Ratio= 10,053 >=360 Span: 2:E Only
Max Downward Total Deflection 0.199 in Ratio= 2124 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.004 in Ratio= 14362 >=180 Span:2:E Oniy*0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Vaiues Summary of Shear Values
Segment Length Span # M \ max Mu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 4.75ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
Dsgn.L= 35271 2 0.000 179.58 161.63 1.001.00 -0.00 95.94 95.94
+0.50W
Dsgn. L= 4.75ft 1 0.019 0.007 -3.08 3.08 179.58 161.63 1.001.00 0.70 9594 95.94
Dsgn. L= 35.27 ft 2 0.019 0.005 2.1 -3.08 3.08 17958 161.63 1.001.00 048 9594 95.94
W Only
Dsgn.L= 4.75ft 1 0.038 0.015 -6.15 6.15 179.58 161.63 1.00 1.00 1.40 95.94 95.94
Dsgn. L= 35271 2 0.038 0.010 4.23 -6.15 6.15 179.58 161.63 1.00 1.00 0.96 95.94 95.94
E Only
Dsgn.L= 4.75ft 1 0.100 0.038 -16.09 16.09 179.58 161.63 1.00 1.00 366 9594 95.94

Dsgn. L= 35.27 ft 2 0.100 0.026 11.05 -16.09 16.09 179.58 161.63 1.00 1.00 252 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

.‘ '- If you need to make modifications to Job Name ={ Tumwater I
- Ve any other part of the spreadsheet 1
[N\ besides the yellow cells the Job Number = 2210856.20
password is “save" Wall Type = 12
m m Wall Description = Pler A next to Man Door
See ACI 11.8.2.2 for DESIGN SUMMARY
m:g‘:t‘e‘;'foms Wall Fit Btwn Supports (ft) 35.27
Total Wall Ht w/ Parapet (ft) 35.27
Mr m Total Wall Thickness (in) 9.25
g of o Reveal Depth (in) 0.75
structural l—.| 8tructural Thickness (in) 8.5
thickness e Pler Width (ft) 2.50
: Number of Bars Ea Face (or at 5.00
o Center) of Pler|
D = Dead Load p | Concrete Strength (psi) 5000
S = Snow Load [ {2) Layer
Lr = Roof Live Load : Reinforcement;  #5 Rebar @
L = Occupancy Live Load ] 8" 0.c.
H = Soil Load l——] Max Deflection L7391
E = Selsmic Load (Ultimate) : 4 % of Flexural Capacity 84%
W = Wind Load \Aj\ Me Hand nput
Potential Hand Input OK
Applied Loads Output .
S What is the controlling type of roof load? Snow or Roof Live Load? (Enter "S" or "Lr")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1=1.0, NO: f1=0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: f2=0.2)
YES Is the daesign snow load less than or equal to 30 psf?
0.913 Seismic: Sds
fi= 0.5
fa= 0.7
Uniform Concentric Applied Loads {Wc)
Dead - D {pif) 3670 {tributary wall weight at midheight)
Snow - S (pif) 0
Roof Live - Lr (plf) 0
Occupancy Live - L (pif) [
Soil - H {pif) 0
Unlform Eccentric Appllied Loads {(WEe) Moment at Top (Ib-ftft) = We* & Moment at Mid-Ht (Ib-ft/ft) = 1/2
Eccentricity (in) 2.25 Mrop
Dead - D {plf) 1008 D= 189 D= 95
Snow - S (pif) 2100 §= 394 S= 197
Roof Live - Lr (pif) 0 Lr= 0 Lr= 0
Occupancy Live - L (pif) 0 L= 0 L= 0
Soil - H (plf) 0 H= 0 H= 0
Moment @ Mid-Ht (Ib-ft/ft) = 1/2
Uniform Moments Applied (Mror) (Meor) (Mrop + Meor) The uniform moments applied to
Dead - D (Ib-ft/ft) 0 0 D= 0 the top and bottom of the wall can
Snow - S (Ib-fiAft) 0 Y S= 0 az#:%g:z glro:eellolv?r?g?lfmozel
Roof Live - Lr (Ib-ft/ft) 0 0 Lr= 0 lateral parapat forces. Enter
Occupancy Live - L (Ib-ftft) 0 0 L= 0 i increase the
e — 0 =0 [romant ixhoed ot e miceln
Seismic (Ultimate) - E (Ib-fu/ft) 0 -16087 E= -8044 negative numbers to reduce the
Wind - W (Ib-fi/fty 0 8154 w= -3077 moment.

Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be factored and should be accountsd for in hand calcs.

Equivalent Uniform Lateral Applied Loads (P)

Seismic (Ultimate) - E (psf)
Wind - W (psf)

Total Uniform Axial Load at M
Dead - D (pif)

Snow - S (pif)

Roof Live - Lr (pif)

Occupancy Live - L {pif)

Soil - H (pif)

1171
44.8

id-Height of Wall
8717

2100

0

Moment @

Total Uniform Moment at M|

0

0

Mid-Ht (Ib-fft) = /8
pL?

E= 18215

W= 6968

Dead - D (Ib-fuft)
Snow - S (lb-fuft)
Roof Live - Lr (Ib-ftft)

Occupancy Live - L (ib-fu/ft)

Soil - H (Ib-fft)

Seismic (Ultimate) - E (Ib-fuft)

Wind - W (Ib-fut)

id-Height of Wall
95
197
0
0
0
10171
3889

Note that these totals represent the ypfactored forces at the mid-height of the wall [nguging the self wt of the wall (this spreadshest automatically
calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the propaer f1, 2 and f load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft) 35.27 (Not including parapet)

Parapst Height (ft) 0 (This is used to calc the self-weight of the wall only) Rebar Dia (in) A (in?)
Total Wall Height (ft) 35.27 The width of the pier doasn't affect the structurql 3 0.375 0.114

GontoSangn s oo (e shcelovdsars g parnasrtot P || 0500 | oao

Concrete Unit Weight (pcf) 150 calculations. This doeg calculate the actual number 5 0.625 0.31

Rebar Yield Stress fy (psi) 60000 of bars required within the pier width you input. 6 0.750 0.44
Per ACI 11.7.4.1 lateral Width of Pier Being Designed (ft) 1 {Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
ties need not be provided Total Wall Thickness (in)]  9.25 8 1.000 0.79
}":‘q?;ea‘f;m'lfsﬂm"' Depth of Reveal (in){ _ 0.75 65 9 1.128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
designed using this (1) or (2) Layers of Reinf? 2 0K 11 1.410 1.6
have confnement toe., Vert Reber Size| 5 031 Jin? (o062 Jin
But_ln many cases is still Vert Rebar o.c. Spacing (in) [ QK
ms;z;;gagf";“et‘g{' As per foot (in2fty]__ 081 |(This s the area of tension steal onty)

Total As in Pier (in?) 0.81  |(This is the area of tension steel only)
I Number of Bars within Pier (Ea Face) 2.00 ACI Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather: |#5 & Smaller - 1 1/2"
Confinement Rebar Size 3 0 Iln #8 & Larger - 2"
Conc Cover at Ext Side of Wall Exp to Weather/Earth (in) 1.5 7 Not Exposed to Weather: |#11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weathei/Earth (in) 1
Verify "d" with Min Depth to Tension Rebar = d {in} 8.7 {w/ 2 1ayers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert §)
hand calcs also Min Vertical Steel Ratio - pv minj  0.0025 (pv min may be reduced if the shear force is low. See ACI 21.7.2)
Aclual Vertical Steet Ratio - pv{  0.0111 10K Based on total walf thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)

Min Tensile Flexural Reinf 1 = As min 1 (in’t) 0.28 QK
Min Tensile Flexural Reinf 2 = As min 2 (in’/ft) 0.27 QK

Vert Spcg

pl 00078 |=Asperft/(12*d)

pmax=0.6 pb = 0.6* 0.85* P1 * fc / fy * 87000 / (87000 + fy)l  0.0201 |OK
Ec (psi){ 4030509 |= 57000 * sqrt {fc)
ES (psi)] 25000000

n 7.2 =Es/Ec
¢ w (in) 12 =12
Ag (in*ft) 102 |=Struc Thk* 12
0.06 fc (psi) 300 ! Pler Width = bw .
fc(n)| 42324 [=WwallHt* 12
Bt 0.8
Ig (inf) 614 1= 1/12* 12 * Struc Thk®

{r (psi) 530 =7.5*sqrt (fc)
yt (in) 4.256 = Struc Thk /2

Mer (Ib-in)} 76833 [=fr*ig/yt
¢c/150(n)| 2.8218

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 12
Wall Description = Pier A next to Man Door
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Load Load Load Load Load Load Load Load |*ASCE?
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo [12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 16-4 16-5* 16-6 16-7*
D 1.4 12 1.2 12 1.2 1.3826 0.9 0.7174
s 0 0.5 1.6 16 0.5 0.7 0 0
Lr 0 0 0 0 0 0 0 0
L 0 1.6 0.5 0 0.5 0.5 0 0
H 0 1.6 0 0 0 0 1.6 1.6
E 0 0 0 0 0 1.0 0 1.0
Wi 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (lb/ft) 8404 9111 11421 11421 9111 10757 6046 4819
Factored Applied Moment at Mid Ht = Mua (Ib-in/ft) 1588 2542 5141 28476 49213 125274 47692 122866
Pu/Ag (psi} 92 89 112 112 89 105 58 47
Vert Stress at Mid-Ht Wall ok? Pu/ Ag < 0.06 fc? OK OK QK 0K OK 0K oK OK oK
Ase (in) = (Pufh/2d) + As*fy) Iy} 0.71 0.71 0.73 0.73 0.71 0.73 0.68 0.66
a (in) =(Ase*fy) / (0.85'fc*w)|  0.84 0.84 0.86 0.86 0.84 0.86 0.80 0.78
Cu=CunMare = a/f1 1.05 1.04 1.08 1.08 1.04 1.07 1.00 0.98
ler u {ind) = lor ULTIMATE = N*Ase*(d-Cu)? + 1/3*¢w*Cy®|  167.77 167.26 171.22 171.22 167.26 170.09 161.87 159.66
Mu (Ib-in) = Mua / (1 - (5 * Pu* LAN0.76* 48 * Ec* lerjy =| 2428 3830 8739 48408 74142 | 205498 | 61981 150999
Mn (lb-in) = Ase * fy * (d - a/2)} 268220 267129 275699 275699 267129 273242 255692 251094
Cul/d 0.16 0.16 0.16 0.16 0.16 0.16 0.15 0.156
$=0.23+0.25 {Cu/ d) 0.80 0.90 0.90 0.90 0.90 0.90 0.90 0.80
oMn (Ib-in}{ 241398 240416 248129 248129 240416 245918 230123 225985
$Mn > Mer ? oK oK oK OK oK OK OK OK OK
Mu/ $Mn 1% 2% 4% 20% 31% 84% 27% 67% [POSITIVI
$Mn > Mu ? oK oK OK OK oK oK OK OK OK
o
) €D 2 w
& w : @ ~
[ 2 ~ 2 + +
< © S © 723 73
+ + + + + + Job Name = Tumwate
p] - - - — -
+ + + + + + Job Number = 2E+06
o [=] a o o a =
n ] I ] 1] n Wall Type = 12
< < < < < < Wall Description = Pier A ne
D 1 1 1 1 1 1
s 1 0 0 0.5 1 1
Lr| 0 [} 0 0 0 Y]
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
Wi 0 0.6 0 0.6 0.3 (4}
Axial Load at Mid Ht = Ps {Ib/ft)] 8817 6717 6717 7767 8817 8817
Apptied Moment at Mid Ht = Msa (Ib-infft)] 3497 29137 86570 30318 17498 88933
Ase (in?) = (Ps + As*fy) /fy]  0.76 0.73 073 0.74 0.76 0.76
k= Sqrt (n*p)*+ 2'n*p) - n*p|__ 0.281 0.281 0.281 0.281 0.281 0.281
Ce=Ceunstic=k*d 1.88 1.88 1.88 1.88 1.88 1.88
Icr £ (ind) = ler etasTic = n*Ase*(d-Ce)? + 1/3*¢w*Ce]  163.05 147.23 147.23 150.14 163.05 163.06
M1 = Msa (Ib-in) 3497 29137 86570 30318 17498 88933
ler (ind) = { (Mer / My®* 1g + (1-(Mcr /M)®) * lcre } < Ig 614 614 471 614 614 448
Mz (Ib-in) = Msa/ (1-(5* Ps*Lc?) /(48 * Ec*ler))] 3745 30691 92689 32203 18744 97848
iez2 (ind); 614 614 411 614 614 375
Ma (Ib-in} 3745 30691 93665 32203 18744 99811
lea (ind} 614 614 403 614 614 362
M4 (Ib-in) 3745 30691 93809 32203 18744 100246
lea (ind) 614 614 402 614 614 359
Ms (Ib-in) 3745 30691 93834 32203 18744 100342
les (ind) 614 614 402 614 614 358
Ms (ib-in) 3745 30691 93838 32203 18744 100363
les (ind) 614 614 402 614 614 358
M7 (Ib-in} 3745 30691 93839 32203 18744 100368
lez (ind) 614 614 402 614 614 358
£c/150 (in)] 2.8216 2.8216 2.8216 2.8216 2.8216 2.8216
As {in)= (5 * Mr* Lc?) / (48 * Ec * le7) 0.03 0.23 1.08 0.24 0.14 E+Sis N/A
OK OK OK OK oK OK OK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 12
Wall Description = Pier B between OH and Man Door

WallHt= 35.27 ft Wall Weight at Mid Height
b= 18 ft Wi of Concrete= 150 pcf
c= 3 ft Wall Thickness= 9.25 in.
e= 500 ft Concentric Load= 3670 pif
d= 3227 ft Seismic Fp=.4Sd*= 0.3652 Wp
a= 9 ft
Roof Weight
Joist Span= 60 feet
Dead Load= 12 psf
d Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 2.25 inch
equiv DL = 1008 pif
equiv SL = 2100 plf
c equiv Lr= 0 pif
equivlL = 0 pif

Equivalent Wind and Seismic Load
P wind = 16.0  psf
P seismic = 422  psf
P wind equiv = 448  psf
P seismic equiv= 117.1 psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam , Project File: Panattoni Tumwater.ec6
LIC# - KW-06014847, Build:20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 12 - Pier B Btwn OH and man door

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : Beam is Fully Braced against lateral-torsional buckiing E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.0448(1) E(0.1171)

W12x30 W12x30

Span = 4.750 ft Span = 35.270 ft
L J J
[ T I
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.04480, E =0.1171 k/ft
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.100: 1 Maximum Shear Stress Ratio = 0.038 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 16.087 k-ft Vu : Applied 3.665 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 4.750 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.285 in Ratio= 1,486 >=360 Span:2:E Only
Max Upward Transient Deflection -0.006 in Ratio= 10,053 >=360 Span:2:E Only
Max Downward Total Deflection 0.199 in Ratio= 2124 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.004 in Ratio= 14362 >=180 Span:2:E Only*0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M Vv max Mu + maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 4.75ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
Dsgn. L= 35.27 ft 2 0.000 179.58 161.63 1.001.00 -0.00 95.94 95.94
+0.50W
Dsgn.L= 4.75ft 1 0.019  0.007 -3.08 3.08 179.58 161.63 1.001.00 0.70 95.94 95.94
Dsgn. L= 35.27 ft 2 0.019  0.005 211 -3.08 3.08 179.58 161.63 1.001.00 0.48 95.94 95.94
W Oniy
Dsgn. L= 4.75ft 1 0.038 0.015 -6.15 6.15 179.58 161.63 1.00 1.00 1.40 9594 95.94
Dsgn.L= 35.27 ft 2 0.038 0.010 4.23 -6.15 6.15 179.58 161.63 1.00 1.00 0.96 95.94 95.94
E Only
Dsgn. L= 4751t 1 0.100  0.038 -16.09 16.09 179.58 161.63 1.00 1.00 366 9594 95.94

Dsgn. L= 35.27 ft 2 0.100  0.026 11.05 -16.09 16.09 179.58 161.63 1.00 1.00 252 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

.. - If you need to make modifications tq Job Name =|Tumwater
-t any other part of the spreadsheet
G5y Y- basides the yeflow cells the Job Number =|2210856.20
password is "save" Wall Type = 12
m m Wall Description =|Pier B between OH and Man Door
See ACI 11.8.2.2 for DESIGN SUMMARY
gfn"c'gﬁ"u‘a”t‘e‘;f torces Wall Ht Btwn Supports (it) 35.27
Total Wall Ht w/ Parapet (ft) 35.27
Total Wall Thickness (in) 9.25
G of Reveal Depth (In) 0.75
structural Structural Thickness (in) 8.5
thickness Plar Width (ft) 5.00
Number of Bars Ea Face (or at
Center) o:' Pler 10.00
D = Dead Load Concrete Strength (psl) 5000
S = Snow Load (2) Layer
Lr = Roof Live Load Reinforcement m
L = Oceupancy Live Load 6" o.c.
H = Soit Load Max Deflection L/3
E = Seismic Load (Ultimate) % of Flexural Capacity' 84%
W = Wind Load Hand Input
Potential Hand Input OK
Applied Loads Output —
S What is the controlling type of roof load? Snow or Roof Live Load? (Enter “S" or “L.r"}
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1=1.0, NO: f1=0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Seismic: Sds
f1= 0.5
fa= 0.7

Uniform Concentric Applied Loads (Wc)

Dead - D (pif)

Snow - S (pif)

Roof Live - Lr (pif)
Occupancy Live - L (pif)
Soil - H (plf)

Uniform Eccentric Apptied Loads (
Eccentricity (in)

Dead - D {pif)

Snow - § (pH)

Roof Live - Lr (pif}

Occupancy Live - L (pif}

Sail - H (pif)

Uniform Moments Apptied
Dead - D (Ib-ft/ft)
Snow - S (tb-ftt)
Roof Live - Lr (Ib-fu/ft)
Occupancy Live - L (Ib-ft/ft)
Soil - H (Ib-fft)
Seismic (Uitimate) - E (Ib-fuft)
Wind - W (Ib-fft)

Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not aliowed to be factored and shoutd be accounted for in hand calcs.

Equivalent Unlform Lateral Applied Loads (P)

Seismic {(Ultimate) - E (psf)
Wind - W (psf)

Total Uniform Axlal Load at M
Dead - D (pif}

Snow - S {pif)

Roof Live - L1 {pf)

Occupancy Live - L (pif)

Soil - H {pif)

1171

448

id-Helght of Wall

6717

2100

0

Moment @ Mid-Ht (Ib-ft/t) = 1/8

pL?

3670 (tributary wall weight at midheight)
0
0
0
0

We) Moment at Top (Ib-ftfft) = We * @ Moment at Mid-Ht (Ib-ft/ft) = 1/2
2.25 Mrop
1008 D= 189 D= 95

2100 §= 394 S= 197
[ Lr= 0 Lr= 0
0 L= 0 L= 0
0 H= 0 H= 0

Moment @ Mid-Ht (Ib-f/fty = 1/2

(Mrop) {Mzor) {Mror + Msot) The uniform moments applied to
1] 0 D= 0 the top and bottom of the wall can|
0 0 S= ) be used to mode! loads from a

wall above or below, or to model
0 0 Lr= 0 lateral parapet forces. Enter
0 0 L= 0 i the
0 0 H= 0 moment induced at the mid-heigh
of the wall being designed and

0 -16087 E= -8044 i the
0 B£154 W= -3077 moment.

E= 18215

W= 6966

Total Uniform Moment at Mid-Height of Wall

0

0

Dead - D (Ib-fUft)
Snow - S (fb-ftit)
Roof Live - Lr (Ib-fft)

Occupancy Live - L (Ib-fi/ft)

Soll - H (Ib-ft/ft)

Seismic (Ultimate) - E {Ib-ft/ft)

Wind - W (Ib-fuft)

95

197

[

0

0

10171

3888

Note that these totals represent the ypfactored forces at the mid-height of the wall ingluding the self wt of the wall (this spreadshest automatically
calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper f1, f2 and 3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft)
Parapet Helght (ft)

Total Wall Helght (ft)

Concrete Strength fc (psi)
Concrete Unit Weight (pcf)

Rebar Yield Stress fy (psi)

Width of Pier Being Designed (ft}
Total Wall Thickness (in)

Depth of Reveal (in)

Per ACI 11.7.4.1 lateral
ties need not be provided
where vert reinf is not
req'd as compression

reinf. Thus walls Structural Thickness (in)
designed using this (1) or (2) Layers of Reinf?
method do not need to

Vert Rebar Size

Vert Rebar o.c. Spacing (in)
As per foot (in*/ft)

Total As In Pier (in%)

I Number of Bars within Pier (Ea Face)

Are You Providing Confinement Reinf?

Confinement Rebar Size

Conc Cover at Ext Side of Wall Exp to Weather/Earth (in)
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in}
Verify "d" with Min Depth to Tension Rebar = d (in)
hand calcs also Min Vertical Steel Ratio - pv min
Actual Vertical Steel Ratio - pv

Min TensHe Flexural Relnf 1 = As min 1 (in*/ft)

Min Tensile Flexural Reinf 2 = As min 2 (in%ft)

have confinement steel.
But in many cases is still
advisable, particularly
with 2 layers of rebar.

p

pmax = 0.6 pb = 0.6 * 0.85 * B1 * fc / fy * 87000 / (87000 + fy)
Ec (psi)

Es (psi)

n

¢ w (in)

Ag (in%#t)
0.06 fc (psi)
L c(in)

B1

Ig Gin“f)

fr (psi)
yt(in)

Mcr (tb-in)

¢ c /150 (in)

36.27  [(Notincluding parapst)
0 (This is used to calc the self-weight of the wall only) Rebar Dia (in) A gn22
35.27 The width of the pier doesn't affect the structural 3 0.375 0.11
i per linoar foot.
5000 mﬁ?ﬂm;ﬁﬁ;x&pﬁo you can track yt::|ll'e ' 0.500 0.20
150 calculations. This does calculate the actual number 5 0.625 0.31
60000 | |Of bars required within the pier width you input. 6 0.750 0.44
1 {Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
9.25 8 1.000 0.79
0.75 65 9 1.128 1.00
8.50 = Total Thk - Reveal Depth 10 1.270 1.27
2 oK 11 1.410 1.58
5 03t i 0625 lin
6 OK
061 (This is the area of tension stesl only)
0.61 (This Is the area of tension steel only)
2.00 ACI Min Cover Regments:
NO Exposed to Weather: {#5 & Smaller - 1 1/2"
3 0o i #6 & Larger - 2°
15 7 Not Exposed to Weather: |#11 & Smaller = 3/4°
1
8.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine § - 1/2 Vert ¢}
0.0025 (pv min may be reduced if the shear force is low. See ACI 21.7.2)
0.0111 [OK Based on tota! wall thk not struc thk = (Rabar A * # Layers / Spacing) / (Total Thk)
028 |OK Vert Speg
027 |OK
0.0076 | =Asperft/(12*d) Struc
Thk
0.0201 QK —
4030509 |= 67000 * sqrt (Fc)
28000000
7.2 =Es/Ec
12 =12"
102 = Struc Thk * 12
300 ! Pler Width = bw '
423.24 |=WallHt* 12
0.8
614 |=1/12*12* Struc Th®
530 =7.5"*sqnt (fc)
425 = Struc Thk /2
76633 i=fr*lg/yt
2.8218
oK

Job Name = Tumwater
Job Number = 2210858.2
Wall Type = 12

ription = Pier B

Wall D

OH and Man Door
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Load Load Load Load Load Load Load Load |"ASCE?
IBC-20158] Combo Combo Combo Combo Combo Combo Combo Combo [12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 16-4 16-5* 16-6 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr| 0 0 0 0 0 0 0 Q0
L 0 1.6 0.5 0 0.5 0.5 0 0
H 0 1.6 0 0 0 Y 1.6 16
E 0 0 0 0 0 1.0 0 1.0
A4 Y 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (Ib/ft) 9404 9111 11421 11421 9111 10757 6046 4819
Factored Applied Moment at Mid Ht = Mua (lb-in/ft) 1688 2542 5141 28476 49213 125274 47692 122866
Pu/ Ag (psi) 92 89 112 112 89 105 59 47
Vert Stress at Mid-Ht Wall ok? Pu/ Ag < 0.06 f'c?| OK OK OK OK QK OK oK 0K oK
Ase (in%) = (Pu(h/2d) + As*ty) /fy] 0.1 0.71 0.73 0.73 0.71 0.73 0.68 0.66
a (in) =(Ase*fy) / (0.85%c"lw). 0.84 0.84 0.86 0.86 0.84 0.86 0.80 0.78
Cu=CuLriMaTE = a/ B4 1.06 1.04 1.08 1.08 1.04 1.07 1.00 0.98
ler v (ind) = lor uLtmate = n*Ase*(d-Cu)? + 13%¢w*Cu’}  167.77 167.26 171.22 171.22 167.26 170.09 161.87 159.66
Mu (ib-in) = Mua / (1 - (6 * Pu* Lc)/(0.75 * 48 * Ec * ler)) =| 2428 3830 8739 48408 74142 | 205499 | 61981 150999
Mn (Ib-in) = Ase * fy * (d - a/2)] 268220 267129 275699 275699 267129 273242 256692 251094
Culd 0.18 0.18 0.16 0.16 0.16 0.16 0.15 0.15
$=023+0.25/(Cu/d} 0.90 0.90 0.90 0.90 0.90 0.80 0.90 0.80
$Mn (b-in)] 241398 240416 248129 248129 240416 245918 230123 225985
$Mn > Mer ? oK oK oK OK oK OK OK oK oK
Mu/ ¢Mn 1% 2% 4% 20% 31% 84% 27% 67% POSITIVI
$Mn > Mu ? oK oK oK OK OK OK OK OK oK
— o
2 " 2 g S
5 8 5 8 b &
+ + + + + + Job Name = Tumwat¢
1‘ : : 1’ :' :’ Job Number = 2E+06
e Q a a o a Wall Type = 12
< < < < < < Wall Description = Pier B be
] 1 1 1 1 1 1
S 1 4] 0 0.5 1 1
Lr| 0 0 0 4] o o
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
w 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (Ib/ft) 8817 6717 6717 7767 8817 8817
Applied Moment at Mid Ht = Msa (Ib-in/ft) 3497 29137 86570 30318 17498 88933
Ase (in?) = (Ps + As*fy) Ify| _ 0.76 073 0.73 0.74 0.76 0.76
k = Sqrt (n*p)+ 2*n*p) - n*p| _ 0.281 0.281 0.281 0.281 0.281 0.281
Ce=Ceunstic=k*d 1.88 1.88 1.88 1.88 1.88 1.88
ler € (ind) = lor ewasTic = n*Ase*(d-Ce) + 1/3*¢w*Ce®]  153.05 147.23 147.23 150.14 153.05 153.056
M1 = Msa (Ib-in) 3497 29137 86570 30318 17498 88933
let (ind) = { (Mcr/ M)* * Ig + (1-(Mcr /M)’ *lere} <1g] 614 614 471 614 614 448
Mz (Ib-in) = Msa / (1 - (5 * Ps * Lc)) / (48 * Ec * len))] 3745 30691 92689 32203 18744 97848
lez (ind}) 614 614 411 614 814 375
M3 (ib-in) 3745 30691 93655 32203 18744 99811
les {ind) 614 614 403 614 614 362
M4 (Ib-in) 3745 30691 93809 32203 18744 100246
lea (ind) 614 614 402 614 614 359
Ms (Ib-in) 3745 30691 93834 32203 18744 100342
fes (ind) 614 614 402 614 614 358
Ms (lb-in) 3745 30691 93838 32203 18744 100363
iee (ind) 614 614 402 614 614 358
M7 (Ib-in) 3745 30691 93839 32203 18744 100368
le7 (ind) 614 614 402 614 614 358
£c/150(in)j 2.8216 2.8216 2.8216 2.8216 2.8216 2.8216
As(in)=(6*Mr*Lc?)/(48* Ec*ter)]  0.03 0.23 1.08 0.24 014 (E+SisN/A
OK OK oK oK oK OK OK




Wall Ht =
b=
c=
ex=
d=
a=

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 43
Wall Description = 12.33 ' opening

38.44
12.33
12
3.00
26.44
6.165

= e i =

a=b/2

Wall Weight at Mid Height

Wt of Concrete= 150 pcf
Wall Thickness= 9.25 in.
Concentric Load= 5517 plf
Seismic Fp=.4Sd*= 0.3652 Wp
Roof Weight
Joist Span= 63.5 feet
Dead Load= 12 psf
d Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 1163.955 plf
equiv SL = 2424.9063 plf
c equiv Lr= 0 plf
equivlL = 0 plf

Equivalent Wind and Seismic Load

P wind =
P seismic =

P wind equiv =

P seismic equiv =

16.0  psf
422  psf
489  psf
112.9  psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: Panattoni Tumwater.ec6
LiC# T KW-08014647, BUlld 20.92.5.9 ARBL, INC ‘ {0 ENERCALC INC 1983-2023
DESCRIPTION: Panel 43 Moments

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method 1o0ad Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(040489(1) E(0.1129)

W12x30

Span = 3.0 ft Span = 38.440 ft
L L J
{ T 1
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.04890, E = 0.1129 k/ft
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.120: 1 Maximum Shear Stress Ratio = 0.069 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 19.353 k-t Vu : Applied 6.620 k
Mn * Phi : Allowable 161.625 k-t Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 3.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span #1
Maximum Deflection
Max Downward Transient Deflection 0.367 in Ratio= 1,257 >=360 Span:2:E Only
Max Upward Transient Deflection -0.003 in Ratio= 12,936 >=360 Span:2:E Only
Max Downward Total Deflection 0.257 in Ratio= 1796 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.002 in Ratio= 18481 >=180 Span:2:E Only * 0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V  maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn. L= 3.00ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn. L= 38.44 ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
+0.50W
Dsgn.L= 3.00ft 1 0.026 0.015 -4.19 419 179.58 161.63 1.00 1.00 143 9594 95.94
Dsgn. L= 38.44 ft 2 0.026 0.006 2.66 419 419 179.58 161.63 1.001.00 0.58 95.94 95.94
W Only
Dsgn. L= 3.00f 1 0.052 0.030 -8.38 8.38 17958 161.63 1.001.00 2.87 95.94 95.94
Dsgn. L= 38.44 1t 2 0.052 0.012 5.33 -8.38 8.38 179.58 161.63 1.001.00 1.16 95.94 95.94
E Only
Dsgn. L= 3.00ft 1 0.120 0.069 -19.35 19.35 179.58 161.63 1.00 1.00 6.62 95.94 95.94

Dsgn. L= 38.44 1t 2 0.120  0.028 12.30 -19.35 19.35 179.58 161.63 1.001.00 267 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

If you need to make modifications tof
any other part of the spreadsheet
besides the yellow cells the

n
nfE
/N )

Job Name =; Tumwater

Job Number =221085€.20
Wall Type = 43

Wall Description ={12.33 * opening

See ACI 11.8.2.2 for DESIGN SUMMARY
ggsrtlnc:::irzrt‘e%{fomes Wall Ht Btwn Supports (ft) 3844
Total Watl Ht w/ Parapet (ft) 4244
Mr m Total Wall Thickness (in) 9.25
g of e Reveal Depth (in) 0.75
structural e Structural Thickness (in) 35
thickness PN Pler Width (ft) 3.00
M Number of Bars Ea Face (or at 8.00
- Center) of Pier|
D = Dead Load P Concrete Strength (psi) 5000
S = Snow Load — (2) Layer
Lr = Roof Live Load : Reinforcement!  #5 Rebar @
L. = Occupancy Live Load . 5" o.c.
H = Soil Load f—1 Max Deflection L1215
€ = Seismic Load (Ultimate) [ % of Flexural Capacity 95%
W = Wind Load ‘_Qj Me Hand Input
Potential Hand Input OK
Applied Loads Output —

S What is the controlling type of roof load? Snow or Roof Live Load? (Enter "S" or "Lr")
NO Are you applying occupancy live loads for places of pubtic assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: fi = 1.0, NO: f1=0.5)

YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: f2=02)

YES 1s the design snow load less than or equal to 30 psf?

0.913 Selsmic: Sds
fi= 0.5
fa= 0.7

Uniform Concentric Applied Loads (Wc)

Dead - D (plf) 5517
Snow - S (plf) 0
Roof Live - Lr {pif) 0
Occupancy Live - L {plf) 0
Sall - H (pif) 0

Uniform Eccentric Applied Loads (WE)

(tributary wall weight at midheight}

Moment at Top (Ib-ft/ft)y = We* e

Moment at Mid-Ht (Ib-fut) = 1/2

Eccentricity (in) 6.75 Mrop
Dead - D (pif) 1163.955 D= 655 D= 327
Snow - S (pif)] 2424.90625 §= 1364 §= 682
Roof Live - Lr (plf) 0 Lr= 0 br= 0
Occupancy Live - L (plf) 0 L= 0 L= 0
Sail - H (pif} 0 H= 0 H= ]
Moment @ Mid-Ht (ib-fuit) = 1/2
Uniform Moments Applied (Mror) (Msor) {Mrop + Meor) The uniform moments applied to
Dead - D (ib-ft/ft) 0 Y D= 0 the top and bottom of the wall can|
= be used to model loads from a
Snow - § (ib-flift) 0 0 $= 0 wall above or below, or to model
Roof Live - Lr (Ib-ft/ft) 0 0 Lr= 0 lateral parapet forces. Enter
Occupancy Live - L {lb-ft/ft) Y 0 L= 0 qumbers o [0 Id-h«tarlleh
R - moment induced at the m gl
Soit - H (lb-if) 0 0 H 0 of the wall being designed and
Selsmic {(Ultimats) - E (Ib-ft/ft) Y] -19363 E= -9677 i the
Wind - W (Ib-ftft) 0 -8382 W= -4191 moment.

Note that soil forces are not allowsd to counteract wind or seismic forces. In addition, soll forces that
counteract other forcas are not allowed to be factored and should be accounted for in hand calcs.

Equivalent Uniform Lateral Applled Loads (P)
Seismic {Ultimate) - E (psf) 112.9

Wind - W (psf) 48.9

Total Uniform Axial Load at Mid-Helght of Wall

Dead - D {plf) 9368

Snow - S (pif) 2425

Roof Live - Lr (pif) 0
Occupancy Live - L (pif) 0
Sail - H (pif) 0

Moment @ Mid-Ht (lb-fiff) = 1/8

PL2

E= 20855

W= 9028

Total Uniform Moment at Mid-Helght of Wall

Dead - D (ib-ft/ft)
Snow - S (Ib-ft/ft)
Roof Live - Lr (Ib-ft/ft)

Occupancy Live - L (Ib-ft/ft)

Soil - H (Ib-fuAt)

Seismic (Ultimate) - E (Ib-fi/ft)

Wind - W (Ib-fifft)

327

682

0

0

0

11179

4837

Note that these totals represent the unfacfored forces at the mid-height of the wall jncluding the self wt of the wall (this spreadsheet automatically
calcs wall ssif wt). P-A effects have pof been accounted for. Thess forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the propsr f1, f2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the seif-weight of the section of wall being analyzed.




Wali Parameters

Wall Height Between Supports (ft) 38.44 {Not including parapet)
Parapet Height (ft) 4 (This is used to calc the seif-weight of the wall onk Rebar Dia {in) A (in?)
Total Wall Height (ft}){  42.44 || The width of the pler doesn't affect the structural 3 0.375 0.11
Goncrt o fc (s so00 (38" el re pu sartpaarloat e ||, p50 | o0
Concrete Unit Weight (pcf) 150 calculations. This doeg calcuiate the actual number 5 0.625 0.31
Rebar Yield Stress fy (psi) 60000 of bars required within the pier width you input. 6 0.750 0.44
Per ACI 11.7.4.1 lateral Width of Pier Being Designed (ft) 1 (Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
ties need not be provided Total Walt Thickness (in) 9.25 8 1.000 0.79
;"q‘?g"a:m'lfs{;‘:: Depth of Reveal (in)] _ 0.75 | 9 1128 7.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
deﬁuggdeg US‘"? W:d ) (1) o (2) Layers of Reinf? 2 oK 1 1.410 1.68
w:ve oonf?nr:r;::t sie:l. Vert Rebar Size 5 031 Jin? 0625 iin
But_in many cases Is stél Vert Rebar o.c. Spacing (in) 4.5 QK
:ﬂdmsfg;égaﬁtglz As per foot (m’/f;) 0.82 (This is the area of lension steel only)
Total As in Pier {in%) 0.82 (This s the area of {ension steel only)
Number of Bars within Pier (Ea Face) 2.67 AC! Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather: |#5 & Smaller - 1 1/2"
Confinement Rebar Size 3 0 |In #6 & Larger - 2"
Conc Cover at Ext Side of Wall Exp to Weather/Earth (in) 1.5 7 Not Exposed to Weather: {#11 & Smaler = 3/4”
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in} 1
Min Depth to Tension Rebar = d (in) 8.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert §)
hand calcs also Min Vertical Steel Ratio - pv min] _ 0.0025 (pv min may be reduced if the shear force is low. See ACI 21.7.2)
Actual Vertical Steel Ratio - pvj  0.0147 10K Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
Min Tensile Flexural Reinf 1 = As min 1 {inft) 0.28 oK \Vert Speg
Min Tensile Flexural Reinf 2 = As min 2 (inft) 0.27 QK
p| 00102 =Asperft/(12*d) %t\r;rc
pmax = 0.6 pb = 0.6 * 0.85 * ps * fc / fy * 87000/ (87000 + fy)!  0.0201 {OK f—
Ec(psi)] 4030500 |= 57000 * sqrt (fc)
Es (psi)! 28000000
n 7.2 =Es/Ec
¢ w (in) 12 =12"
Ag (iniit) 102 |= Struc Thk* 12
0.06 f'c {psi) 300 i Pier Width = bw )
fc(n)] 46128 |=WallHt* 12
Bt 0.8
Ig (in*m) 814 1=1/12*12* Struc Thi®
fr {psi) 530 =7.5"sqrt (fc)
yt (in} 425 =Struc Thk/ 2
Mcr (tb-in) 76833 i=fr*ig/yt
¢ c /150 (in) 3.0752
oK

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 43
Wall Description = 12.33 ' opening
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Load Load Load Load Load Load Load Load ['ASCE?
iBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo [12.4.2.3
161 16-2 16-3(a) 16-3(b) 164 16-5* 16-6 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr| 0 0 0 0 0 0 0 0
L 0 1.6 0.5 0 0.5 0.5 ] 0
H 0 1.6 0 0 Y 0 1.6 1.6
E 0 0 0 0 0 1.0 0 1.0
Wi 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (Ib/ft)}] 13112 12452 15119 15119 12452 14647 8429 6719
Factored Applied Moment at Mid Ht = Mua (ib-in/ft) 5500 8806 17809 46833 66854 145307 61584 136965
Pu/Ag(psi)] 129 122 148 148 122 144 83 66
Vert Stress at Mid-Ht Wall ok? Pu/Ag < 0.06 fc?|  OK OK 0K OK oK OK oK OK oK
Ase (in?) = (Pu(h/2d) + As*fy) /fy]  0.96 0.95 0.98 0.98 0.95 0.97 0.91 0.89
a (in) =(Ase*fy) / (0.85%c*w)|  1.13 1.12 1.15 1.15 1.12 1.15 1.07 1.05
Cu=CurmMate = a/ B+ 141 1.40 1.44 1.44 1.40 1.43 1.33 1.31
lr u (ind) = lor unmate = n*Ase*(d-Cu)® + 1/3*¢w*Cu®| 203.13 202.22 205.83 205.83 202.22 205.20 196.59 194.13
Mu (Ib-in) = Mua/ (1-(5* Pu* Lc})#0.75* 48 * Ec * len)) =] 10442 16054 38595 101497 121881 304862 89823 183545
Mn (Ib-in) = Ase * fy * (d - a/2)] 351676 349339 358752 358752 349339 357090 335037 328917
Cu/d 0.21 0.21 0.22 0.22 0.21 0.21 0.20 0.20
$=0.23+0.26/(Cu/d) 0.90 0.90 0.90 0.90 0.80 0.90 0.90 0.90
$Mn (ib-in)] 316508 314405 322877 322877 314405 321381 301533 296025
$Mn>Mer 2] OK oK oK OK oK oK oK oK OK
Mu/ ¢Mn 3% 5% 12% 31% 39% 95% 30% 62% POSITIVI
Mn>Mu?]  OK oK oK oK OK oK OK OK OK
7 » 2 w
<] w ¥ “ ™~
5 8 5 g & b
:‘ : : : : : Job Name = Tumwat¢
+ + + + + + Job Number = 2E+06
? ? ‘ﬁ! ‘x? ? ? Wall Type = 43
< < < < < < Wall Description = 12.33'of
D 1 1 1 1 1 1
S i 0 0 0.5 1 1
tr 0 0 0 0 [ 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 4] 0 0.70 0 [ 0.70
W 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (Ib/ft)] 11791 9366 9366 10579 11791 11791
Applied Moment at Mid Ht = Msa (Ib-in/ft)] 12112 38757 97831 42849 29527 106015
Ase (in?) = (Ps + As*fy) /fy] _ 1.01 0.97 0.97 0.99 1.01 1.01
k = Sqrt (n*p)°+ 2*n*p) - n*p} _ 0.317 0.317 0.317 0.317 0.317 0.317
Ce=Cewstic=k*d 212 2.12 2.12 212 212 212
icr & (ind) = lor eLasic = n*Ase*(d-Ce) + 1/3*¢w*Ce®}  190.45 184.37 184.37 187.41 190.45 190.45
M1 = Msa (ib-in)] 12112 38757 97831 42849 20527 106015
les (ind) = { (Mcr / M * Ig + (1-(Mcr /M) * Icre } < Ig] 614 614 391 614 614 350
Mz {Ib-in) = Msa / (1 - (5 * Ps * Lc) / (48 * Ec* ler))] 13542 42305 112676 | 47333 33012 130082
lez (ind) 614 614 320 614 614 277
Ma (Ib-in)j 13542 42305 116628 47333 33012 138405
lea (ind) 614 614 306 614 614 262
M4 (Ib-in)] 13542 42305 117608 47333 33012 140816
lea (ind) 614 614 303 614 614 259
Ms (Ib-in)] 13542 42305 117845 47333 33012 141468
les (ind)] 614 614 303 614 614 258
Ms (ib-in)] 13542 42305 117903 47333 33012 141641
les {ind) 614 614 302 614 614 258
M7 (ib-in)] 13542 42305 117916 47333 33012 141686
le7 (ind) 614 614 302 614 614 257
¢c/150 (in)] 3.0752 3.0752 3.0752 3.0752 3.0752 3.0752
As(in)=(5*Mr*Lc?) /(48 *Ec*ler)] 0.12 0.38 2.14 0.42 0.30 |E+SisN/A
OK OK OK oK oK oK oK




Job Name = Tumwater

Job Number = 2210856.2
Wall Type = 49

Wall Description = Man Door

WallHt= 38.44 ft Wall Weight at Mid Height

b= 333 ft Wi of Concrete= 150 pcf

c= 7 ft Wall Thickness= 9.25 in.

e= 200 ft Concentric Load= 1850 pif

d= 3144 ft Seismic Fp=.4Sd*= 0.3652 Wp

a= 1665 ft

a=>b/2

Roof Weight
Joist Span= 63.5 feet
Dead Load= 12 psf
Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 698.1825 pif
equiv SL = 1454.5469 plf
equiv Lr = 0 pif
equivLL = 0 pif

Equivalent Wind and Seismic Load
P wind = 16.0  psf
P seismic= 422  psf
P wind equiv = 20.3  psf
P seismic equiv = 75.1 psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam ' ' Project File: Panattoni Tumwater.ec6
LIC# ; KW-06014847, Build:20.22.2.9 AHBL, INC {c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 49 Man Door Moments

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.02930‘; E(0.07510)

W12x30

Span=3.0fi Span = 38.440 ft
£ 1 P J
I T 'I
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.02930, E = 0.07510 k/ft
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.080: 1 Maximum Shear Stress Ratio = 0.046 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 12.873 k-ft Vu : Applied 4.404 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 3.000 ft
Span # where maximum occurs Span #1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.244 in Ratio= 1,889 >=360 Span:2:E Only
Max Upward Transient Deflection -0.002 in Ratio= 19,448 >=360 Span: 2:E Only
Max Downward Total Deflection 0.171 in Ratio= 2700 >=180 Span:2:E Only*0.70
Max Upward Total Deflection -0.001 in Ratio= 27783 >=180 Span:2:E Only * 0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V. maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn. L= 3.00ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn. L= 38.44 ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
+0.50W
Dsgn. L= 3.00 ft 1 0.016  0.009 -2.51 251 179.58 161.63 1.00 1.00 0.86 95.94 95.94
Dsgn. L= 38.44ft 2 0.016  0.004 1.60 -2.51 251 179.58 161.63 1.00 1.00 0.35 95.94 95.94
W Only
Dsgn.L= 3.00ft 1 0.031 0.018 -5.02 502 179.58 161.63 1.001.00 1.72  95.94 95.94
Dsgn. L= 38.44 ft 2 0.031 0.007 3.19 -5.02 5.02 179.58 161.63 1.00 1.00 0.69 9594 95.94
E Only
Dsgn.L= 3.00ft 1 0.080  0.046 -12.87 12.87 179.58 161.63 1.00 1.00 440 95.94 95.94

Dsgn.L= 38.44ft 2 0.080 0.019 8.18 -12.87 12.87 179.58 161.63 1.00 1.00 178 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

.‘ 'l if you need to make modifications to Job Name =| Tumwater
- any other part of the spreadsheet
s pn besides the yellow cells the Job Number =|2210866.20
password is "save” Wall Type = 49
m m Wall Description =|Man Door
Sea ACI 11.8.2.2for DESIGN SUMMARY
Sl,s,:'éﬂﬁﬁ‘;?e?{ torcas Wall Fit Btwn Supports (1) 3544
Total Wall Ht w/ Parapet (ft) 38.44
Mr m Total Wall Thickness (in) 9.26
¢ of — Reveal Depth (in) 0.75
structural ] E Structural Thickness {in) 85
thickness o] ‘ Pier Width (ft) 200
: Number of Bars Ea Face (or at| 4.00
L Center) of Pler
D = Dead Load [ - Concrete Strength (psi) 5000
S = Snow Load [ (2) Layer
Lr = Roof Live Load : Relnforcement!  #3 Rebar @
L = Occupancy Live Load - 8" o.c.
H = Soil Load el Max Deflection LI761
E = Seismic Load (Ultimate) 1 % of Flaxural Capacity 62%
W = Wind Load ‘_Qj Ma Hand Input
Potential Hand Input OK
Applled Loads Output -

S What is the controlling type of roof load? Snow or Roof Live Load? (Enter "S” or "Lr")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1= 1.0, NO: f1 = 0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Seismic: Sds
fi= 0.5
fa= 0.7
Uniform Concentric Applied Loads (Wc)
Dead - D (plf) 1850 {tributary wall weight at midheight)
Snow - S (plf) 0
Roof Live - Lr (pif) 0
Occupancy Live - L (plf) 0
Soil - H (pif} 0
Uniform Eccentric Applied .Loads (We) Moment at Top (Ib-f/fl) = We * o Moment at Mid-Ht (Ib-fi/ft) = 1/2
Eccentricity (in) 6.75 Mror
Dead - D (pif) 698.1825 D= 393 D= 196
Snow - S (pif)| 1454.546875 §= 818 §= 409
Roof Live - Lr (pif) V] Lr= 0 Lr= 0
Occupancy Live - L (pif) 0 L= 0 L= 0
Soil - H (pif) 0 H= 0 H={ [
Moment @ Mid-Ht (Ib-ft/fty = 172
Uniform Moments Applied (Mrop) {Meor) (Mrop + Maor) The uniform moments applied to
Dead - D (Ib-fift) 0 0 D= 0 the top and bottom of the wall can
Snow- S (00| 0 0 S=l__ 0 alapove or below: or tomodel
Roof Live - Lr (Ib-ft/ft) 0 0 Lr= 0 lateral parapet forces. Enter
Occupancy Live - L (lb-fi/ft) 0 0 L= 0 ive 1 increase the
Seismic (Ultimate) - E ((b-ft/ft) 0 -12873 E= -8437 pegative numbers (o reduce the
wind - W (b-fifft) 0 -5022 W= 2511 moment.

Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Moment ¢ Mid-Ht (Ib-ft/ft) = 1/8

Equivalent Uniform Lateral Applied Loads (P) PL?
Seismic (Uttimats) - E (psf) 75.1 E= 13869
wind - W (psf) 203 w= 5418
Total Uniform Axlat Load at Mid-Height of Wall Total Uniform Moment at Mid-Height of Walt
Dead - D (pify 4771 Dead - D (Ib-ftft) 196
Snow - S (pif) 1455 Snow - S (Ib-ft/ft) 409
Roof Live - Lr {plf) 0 Roof Live - Lr (lb-f/ft) 0
Occupancy Live - L (pif) 0 Occupancy Live - L {lb-ft/ft) 0
Soil - H {pif) 0 Sodl - H (Ib-ftft) 0
Seismic (Ultimate) - E (ib-ft/ft) 7432
Wind - W (ib-fi/ft) 2905
Note that these totals represent the upfacfored forces at the mid-height of the wall ngluding the self wt of the wall (this spreadsheet automatically

calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper f1, f2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft) 38.44 {Not including parapet)
Parapet Height (ft) 0 (This is used to calc the self-weight of the wall only) Rebar Dia (in) A ('"zl
Total Wall Height (ftyl  38.44 || The width of the pier doesn't affact the structural 3 0.375 0.11
GancetsSinih fo s __5000 | (2360 Snceoads are il perineatfogt. r 050 | om0
Concrete Unit Weight (pcf) 150 calculations. This does calculate the actual number 5 0.625 0.31
Rebar Yield Stress fy (psi) 80000 of bars required within the pier width you input. 6 0.750 0.44
Per ACI 11.7.4.1 lateral Width of Pier Being Designed (ft) 1 {Width of pier, of enter 1 ft for analyzing unit width) 7 0.875 0.60
ties need not be provided Total Wall Thickness (in)]  9.25 8 1.000 079
m?fa:egr’::,’:;fs,’;‘:" Depth of Reveal (in)| __ 0.75 of o 1128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
dasigned using this (1) or (2) Layers of Reinf? 2 0K 1 1.410 1.68
hevo sonfinemant stee. Vert Rebar Size| 5 031 _Jin® (o625 Jin
But in many cases is still Vert Rebar o.c. Spacing (in) ] OK
w?g;;g“?f?;t‘g As per foot (W/E) 061 i(This is the area of lension stesl only)
Total As In Pler (in“) 0.61 (This is the area of tensieon steel only)
l _Number of Bars within Pier (Ea Face) 2.00 AC1 Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather: |#5 & Smaller - 1 1/2"
Confinement Rebar Size 3 0 Iin #6 & Larger - 2"
Conc Cover at Ext Side of Wall Exp to Weather/Earth (in) 1.5 Not Exposed to Weather: |#11 & Smaler = 3/4”
Conc Cover at Int Side of Wall Not Exp to Weather/Earth {In) 1
Min Depth to Tension Rebar = d (in) 6.7 {w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢}
hand calcs also Min Vertical Steel Ratio - pvmin|  0.0025 (pv min may be reduced if the shear forca is low. See ACI 21.7.2)
Actual Vertical Steel Ratio - pvj  0.0111  |OK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Tota! Thk)
Min Tensile Flexural Reinf 1 = As min 1 (in?/ft) 028 |QOK Vert Spog
Min Tensile Flexural Reinf 2 = As min 2 (in°/ft) 027 |OK
pl 0.0078 =Asperft/{(12* d) Struc
Thk
pmax = 0.6 pb = 0.6* 0.85* B1 * fc / fy * 87000/ (87000 + fy)|  0.0201 |OK —
Ec(psi)| 4030509 |= 57000 * sqrt (fc)
Es (psi){ 29000000
n 72 =Es/Ec
¢ w (in) 12 =12"
Ag (infft) 102 = Struc Thk* 12
0.06 fc (psi) 300 ) Pier Width = bw )
fc(in)] 461.28 |=WallHt* 12
P1 0.8
Ig (in*/ft) 614  |=1/12*12* Struc Thi
fr (psi) 530 =7.5"*sqrt (fc)
yt (in) 4.25 = Struc Thk /2
Mcr (lb4n)| 76633 |=fr*1g/yt
fc/180 (n)}  3.0752
oK

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 49
Wall Description = Man Door
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Load Load Load Load Load Load Load toad |["ASCE?
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo |12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 164 16-6* 16-6 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr 0 0 0 0 o 0 0 0
L 0 1.6 05 0 0.5 0.5 0 0
H 0 1.6 0 0 0 0 16 16
E 0 0 0 0 0 1.0 0 1.0
A 0 0 0 0.5 1 0 1 [
Factored Axial Load at Mid Ht = Pu (Ib/ft) 6679 6452 8062 8052 6452 7614 4294 3422
Factored Applied Moment at Mid Ht = Mua (ib-in/ft) 3299 5282 10682 28109 40137 95882 36975 90879
Pu/Ag (psi)] 65 63 79 79 63 75 42 34
Vert Stress at Mid-Ht Wali ok? Pu/ Ag < 0.06 f'c? OK oK OK OK oK OK OK oK OK
Ase (in?) = (Pu(h/2d) + As*fy) I fy] 068 0.68 0.70 0.70 0.68 0.69 0.66 0.65
a (in) =(Ase*fy) / (0.85*c'w)]  0.81 0.80 0.82 0.82 0.80 0.82 0.78 0.76
Cu=Cunmate = a/ f1 1.01 1.00 1.03 1.03 1.00 1.02 0.97 0.96
ler u (ind) = lcr uLTiMATE = n'/\se‘(v:!-Cu)2 +1/3%¢w*Cy’] 163.00 162.59 166.42 165.42 162.59 164.65 158.70 157.11
Mu {lb-in)=Mua/(1-(5*Pu* ch)l(0.75 *48* Ec*lcr)) = 4716 7450 16611 43709 56607 145072 46125 108153
Mn (lb-in) = Ase * fy * (d - a/2)] 258061 2567212 263187 263187 257212 261553 249121 245845
Culd 0.15 0.15 0.16 0.156 0.15 0.15 0.14 0.14
$=0.23+0.25 /(Cu/d) 0.90 0.80 0.90 0.80 0.90 0.90 0.90 0.90
$Mn (Ib-in)} 232255 231491 236868 236868 231491 235398 224209 221261
$Mn > Mer ? oK OK OK OK OK oK OK OK oK
Mu/ $Mn 2% 3% 7% 18% 24% 62% 21% 49% POSITIVI
$Mn>Mu?]  OK OK OK oK oK OK OK oK oK
o
7 4 2 w
5 + " ~
s )8 8 8 | 50
¥ + + ¥ + + Job Name = Tumwate
- P - - - -
+ + + + + + Job Number = 2E+06
e Q o Q e a Wall Type = 49
< < < < < < Wall Description = Man Doo
D 1 1 1 1 1 1
S 1 0 4 0.5 1 1
Lr] 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 Q0 0.70 0 0 0.70
W 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (Ib/ft) 6225 4771 4771 5498 6225 6225
Applied Moment at Mid Ht = Msa (Ib-in/ft) 7265 23269 64788 25724 17722 69697
Ase (in?) = (Ps + As*fy) Ify] 072 0.69 0.69 0.71 072 072
k = Sqrt (n*p)2+ 2*n*p) -n*p|  0.281 0.281 0.281 0.281 0.281 0.281
Ce=Cerastic=k*d 1.88 1.88 1.88 1.88 1.88 1.88
Ier & (ind) = fer ELasTic = n*Ase™(d-Ce)? + 1/3*(w*Ce®] 14586 | 141.83 | 14183 | 143.85 14586 | 145.86
M1 = Msa (Ib-in) 7265 23269 64788 25724 17722 69697
le1 (ind) = { (Mer /M * 1g + (1-(Mcr /M) * lere } < Ig 614 614 614 614 614 614
Mz (lb-in)=Msa/(1-(6*Ps* ch) 1(48* Ec* le1)) 7694 24307 67679 27055 18768 73812
lez (in4) 614 614 614 614 614 614
Ma (Ib-in} 7694 24307 67679 27055 18768 73812
les (ind) 614 614 614 614 614 614
M4 (Ib-in} 7694 24307 67679 27055 18768 73812
lea {ind) 614 614 614 614 614 614
Ms (Ib-in} 7694 24307 687679 27055 18768 73812
les {ind) 614 614 614 614 614 614
Ms ({b-in} 7694 24307 67679 27055 18768 73812
les (ind) 614 614 614 614 614 614
M7 (Ib-in) 7694 24307 67679 27055 18768 73812
te7 (in4) 614 614 614 614 614 614
£c/150 (in)] 3.0752 3.0752 3.0752 3.0752 3.0752 3.0762
As(in)=(5*Mr* Lc? /(48 * Ec* ler)]  0.07 0.22 0.61 0.24 017 [E+Sis N/A
0K 0K OK 0K oK 0K oK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 54
Wall Description = Solid Panel

WallHt= 38.44 ft Wall Weight at Mid Height
b= 001 ft Wt of Concrete= 150 pcf
c= 001 ft Wall Thickness= 9.25 in.
e= 100 ft Concentric Load= 11 pif
d= 3843 ft Seismic Fp=.4Sd*= 0.3652 Wp
a= 0.005 ft
a=h/l2
Roof Weight
Joist Span= 63.5 feet
Dead Load= 12 psf
d Snow Load= 25 psf
Live Roof = 0 psf
Live Floor= 0 psf
eccentricity 6.75 inch
equiv DL = 382.905 pilf
equiv SL = 797.71875 plf
c equiv Lr= 0 pif
equivlL= 0 plf

Equivalent Wind and Seismic Load
P wind = 16.0  psf
P seismic= 422  psf
P wind equiv = 16.1 psf
P seismicequiv= 424  psf




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: Panattoni Tumwater.ec6
LIC# | KW-06014847, Build.20.22.2.9 AHBL, INC (c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 54 Solid Panel Moments

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis ;:  Major Axis Bending

W(0.01610) E(0.04240)
v

W12x30

Span = 3.0|ﬂ Span = 38.440 ft |
I T -
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.01610, E = 0.04240 k/ft
DESIGNSUMMARY
Maximum Bending Stress Ratio = 0.045: 1 Maximum Shear Stress Ratio = 0.026 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 7.268 k-ft Vu : Applied 2.486 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 3.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.138 in Ratio= 3,347 >=360 Span:2:E Only
Max Upward Transient Deflection -0.001 in Ratio= 34,447 »>=360 Span:2:E Only
Max Downward Total Deflection 0.096 in Ratio= 4782 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.001 in Ratio= 49210 >=180 Span:2:E Only*0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V. maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn. L= 3.00ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn. L= 38.44 it 2 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
+0.50W
Dsgn. L= 3.00ft 1 0.009  0.005 -1.38 1.38 179.58 161.63 1.00 1.00 0.47 95.94 95.94
Dsgn. L= 38.44 ft 2 0.009 0.002 0.88 -1.38 1.38 179.58 161.63 1.001.00 0.19 9594 95.94
W Only
Dsgn. L= 3.00 ft 1 0.017 0.010 -2.76 276 17958 161.63 1.001.00 0.94 9594 985.94
Dsgn. L= 38.44ft 2 0.017 0.004 1.75 -2.76 276 17958 161.63 1.001.00 0.38 95.94 95.94
E Only
Dsgn.L= 3.00 ft 1 0.045 0.026 -7.27 7.27 17958 161.63 1.00 1.00 249 9594 95.94

Dsgn. L= 38.44ft 2 0.045 0.010 4.62 -7.27 727 179.58 161.63 1.00 1.00 1.00 95.94 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

.' '. if you need to make modifications tof Job Name = Tumwater J
- Ay any other part of the spreadsheet
Gy pem besides the yellow calls the Job Number = 2210856.20
password is "save” Wall Type = 54
m m Wall Description =|{Solid Panel
See ACI 11.8.2.2 for DESIGN SUMMARY
ii”cgﬁg‘:t‘e%'mms Wall Ht Btwn Supports (ft) 38.44
Total Wall Ht w/ Parapat (ft) 38.44
Total Wall Thickness (in) 9.2%
¢ of Reveal Depth (in) 0.7%
structural Structural Thickness (in) 8.8
thickness Plar Width {ft) 1.00
Numbar of Bars Ea Face {or at 1.00
Center) of Pler|
D = Dead Load Concrete Strength (psi) 5000
S = Snow Load (2) Layer
Lr = Roof Live Load Reinforcement!  #5 Rebar @
L = Occupancy Live Load 12" o.c.
H = Soil Load Max Deflection L1374
E = Seismic Load (Ultimate) % of Flexural Capacity 64%
W =Wind Load Hand Input
Potential Hand Input OK
Applied Loads Output —
S What is the controlling type of roof load? Snow or Roof Live Load? (Enter "S" or "Lr")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live

loads? (YES: f1=1.0,NO: f1=0.5)

YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2=0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Seismic: Sds

f1= 0.5

fa= 0.7

Uniform Concentric Applled Loads (Wc)
Dead - D (pif} 11 (tributary wall weight at midheight)
Snow - S (plf} 0
Roof Live - Lr (pif} Y
Occupancy Live - L (pif) 0
Sail - H (plf) 0
Uniform Eccentric Applled L(.)ads {We) Moment at Top (Ib-ffft) = We * e Moment at Mid-Ht (Ib-ftft) = 172
Eccentricity (in) 6.75 Mrop
Dead - D (pif) 382.905 D= 215 D= 108
Snow - S (pify|  797.71875 §= 449 S§= 224
Roof Live - Lr {pif) [} Lr= 0 Lr= 0
Occupancy Live - L (pif) [ L= 0 L= 0
Soil - H (plf) 0 H= 4] H= 0
Moment @ Mid-Ht (Ib-f/ft) = 1/2
Uniform Moments Applied {Mrop) {Msot) (Mror + Mgor) The uniform moments applied to
Dead - D (lb-ftft) 0 0 D= [} the top and bottom of the wall can
snow-S (b)) 0 0 S=l 0 lCelabove orbelow: or o moe
Roof Live - Lr (Ib-fft) 0 0 Lr= 0 \ateral parapet forces. Enter
Occupancy Live - L (Ib-ftft) 0 0 L= 0 ive n the
Soil - H (bt 0 0 H= 0 2}°"T::‘v‘.fﬁ“é‘£n°; :;s‘}‘g"nﬁda'“n:‘g“
Seismic (Ultimate) - E (Ib-fi/ft) o -7268 E= -3634 negative numbers fo reduce the
Wind - W (Ib-ftift) 0 2760 W= -1380 moment.

Note that soil forces are not allowed to counteract wind or seismic forces. In addition, soit forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Moment @ Mid-Ht (Io-fuft) = 1/8

Equivatent Unlform Lateral Applied Loads (P) pL?
Seismic (Ultimate) - E (psf) 424 E= 7838
Wind - W (psf) 16.1 W= 2970
Total Uniform Axial Load at Mid-Height of Wall Total Uniform Moment at Mid-Helght of Wall
Dead - D (pif) 26816 Dead - D (ib-ft/ft) 108
Snow - S (pif) 798 Snow - S (Ib-f/ft) 224
Roof Live - Lr (pif) 0 Roof Live - Lr (Ib-ft/ft) 0
Occupancy Live - L (pif) 0 Occupancy Live - L {Ib-ft/ft) 0
Soif - H (plf) 0 Soil - H (Ib-ft/fty 0
Seismic (Uitimate) - E (Ib-ft/ft) 4204
Wind - W (Ib-ft/ft) 1590
Note that these totals represent the unfacfored forces at the mid-height of the wall jncluding the self wt of the wall {this spreadsheet automatically

calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entaring your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper f1, f2 and £ load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft) 38.44 {Not including parapet)

Parapet Height (ft) 0 (This is used to calc the self-waight of the wall only) Rebar Dia (in) A (in?)
Total Wall Height (ft) 38.44 The_ width of the pier doesn't affect the structural 3 0.375 0.11

Concrete Stengh o (s sooo 4230 nce o are pul gt nearfost Plr ||, o5 | o020

Concrete Unit Weight (pcf) 150 calculations. This does calculate the actual number 5 0.625 0.31

Rebar Yield Stress fy (psi) 80000 of bars required within the pier width you input. 8 0.750 0.44
Per ACI 11.7.4.1 lateral Width of Pler Being Designed (ft) 1 {Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
ties need not be provided Total Wall Thickness (in)|  9.25 8 1.000 0.79
m‘?ﬁfg{'ﬁmfﬂﬁ Depth of Reveal ()| 0.75 o  ®© 1128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
des:]r?:dedd:sm? Wsd \ (1) or (2) Layers of Reinf? 2 0K 11 1.410 1.56
have confinement stsel. Vert Rebar Size| 5 031 Jint (0625 in
But.ln many cases is still Vert Rebar o.c. Spacing (in) 12 oK
wi1h : ;yégag;mrélg:r)., As per foot (inzlf:) 03t (This is the area of tenslon stesl only)

Total As in Pier (in”) 0.31 (This is the area of tension steel only)
Number of Bars within Pier (Ea Face) 1.00 ACI Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather. |#5 & Smatler - 1 1/2"
Confinement Rebar Size 3 0 Jln #6 & Larger - 2
Conc Cover at Ext Side of Wall Exp to Weather/Earth (in) 1.5 7 Not Exposed to Weather: {#11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in) 1
Min Depth to Tension Rebar = d (in) 6.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢}
hand calcs also Min Vertical Steel Ratio - pvmin]  0.0025 {pv min may be reduced if the shear force is low. See ACI 21.7.2)
Actual Vertical Steel Ratio - pv]  0.0055 QK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)

Min Tensile Flexurat Reinf 1 = As min 4 (in’/ft) 028 0K
Min Tensile Flexural Reinf 2 = Asmin 2 (inft)|  0.27 10K

\Vert Spcg

p| 0.0038 |[=Asperft/(12*d)

pmax = 0.6 pb=0.6*0.85" B1* fc/fy * 87000/ (87000 + fy)| 0.0201 |QK
Ec (psi)] 4030509 [=57000* sqrt (fc)
Es (psi)| 28000000

n 7.2 =Es/Ec
£ w (in) 12 =12"
Ag (in’Mf) 102 |=Stuc Thk* 12
0.08 fc (psi) 300 Pier Width = bw }
¢ c(in) 461.28 |=WallHt* 12
B 0.8
Ig (in*/f) 614 =1/12* 12 * Struc Thk®
fr {psi) 530 =7.5"*sqnt (fc)
ytn)i 425 |=StrucThk/2

Mer (b-n)| 76833 |=fr*Ig/yt
¢c/150 (in)] _ 3.0752

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 54
Wall Description = Salid Panel
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Load Load Load Load Load Load Load Load |*ASCE?
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo |12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 164 16-5* 166 16.7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr| 0 0 0 0 0 0 0 0
L 0 1.6 0.5 0 0.5 0.5 0 0
H 0 1.6 0 0 0 0 16 1.6
E 0 0 0 0 0 1.0 0 1.0
w 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (Ib/ft)] 3663 3538 4416 4416 3538 4176 2355 1877
Factored Applied Moment at Mid Ht = Mua (Ib-in/ft) 1809 2897 5858 15399 21977 54124 20244 51379
Pu/Ag (psi) 36 35 43 43 35 41 23 18
Vert Stress at Mid-Ht Wall ok? Pu/Ag < 0.06 fc?]  OK 0K oK OK 0K OK 0K oK oK
Ase (in®) = (Pu(tv2d) + As*fy) /fy]  0.35 0.34 0.35 0.35 0.34 0:35 0.33 0.33
a (in) =(Ase*fy) / (0.85%ic*w)] 041 0.41 0.42 0.42 0.41 0.41 0.39 0.38
Cu=Cutmate =a/ 1 0.51 0.51 0.52 0.52 0.51 0.52 0.49 0.48
ler u (ind) = lcr uLTimaTe = n*Ase*(d-Cu)® + 1/3*¢w*Cu®| 9547 95.16 97.33 97.33 95,16 96.74 92.21 91.00
Mu (b-in) = Mua/ (1- (5 * Pu* Lc)/{0.75* 48 * Ec * len)) =] 2517 3983 8779 23075 30215 79185 24907 60534
Mn (Ib-in)= Ase *fy * (d-a/2)] 134454 | 133957 | 137458 | 137458 . 133957 | 136500 | 120226 | 127313
Cu/df 0.08 0.08 0.08 0.08 0.08 0.08 0.07 0.07
$=023+025/Cu/d)j 0.0 0.90 0.90 0.90 0.90 0.90 0.90 0.90
$Mn (ib-in)] 121000 | 120562 | 123712 | 123712 | 120562 | 122850 | 116303 | 114582
$Mn>Mer?]  OK OK OK OK oK oK OK OK OK
Mu/éMn] 2% 3% 7% 19% 25% 64% 21% 53% |posiTivi
Mn>Mu?l OK OK oK OK OK OK OK OK OK
o
3 ] 4 w
5 w g K =
] g 5 8 b b
+ + + + + + Job Name = Tumwate
e} - - = - -t
+ + + + + + Job Number = 2E+06
e o o o o o Wall Type = 54
< < < < < < Wall Description = Solid Par
D 1 1 1 1 1 1
S 1 0 0 0.5 1 1
Lr] 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
w 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (Ib/ffty] 3414 2616 2616 3015 3414 3414
Applied Moment at Mid Ht = Msa (ib-in/ft)] 3985 12741 36609 14087 9709 39301
Ase (in) = (Ps + As*fy) /fy]  0.36 0.35 0.35 0.36 0.36 0.36
k = Sqrt (n*p)*+ 2*n*p) - n*p| _ 0.209 0.209 0.209 0.209 0.209 0.209
Ce=Cewstic=k*d| 140 1.40 1.40 1.40 1.40 1.40
ler € (ind) = lr eLasTic = n*Ase*(d-Ce)? + 1/3*¢w*Ce®]  84.16 81.48 81.48 82.82 84.16 84.16
M1 =Msa (b-in)] 3985 12741 36609 14087 9709 39301
le1 (ind) = {{Mcr / M® * Ig + (1-(Mcr / M)} *lere } < 1g] 614 614 614 614 614 614
Mz (Ib-in) = Msa / (1 - (5 * Ps * Lc?) / (48 * Ec * les))] 4110 13046 37487 14478 10015 40541
le2(ind)] 614 614 614 614 614 614
M3 (ib-in)] 4110 13046 37487 14478 10015 40541
lea(ind)] 614 614 614 614 614 614
Ma (b-in)] 4110 13046 37487 14478 10015 40541
les (ind)} 614 614 614 814 614 614
Ms (b-in)] 4110 13046 37487 14478 10015 40541
les (ind)] 614 614 614 614 614 614
Ms (Ib-in)] 4110 13046 37487 14478 10015 40541
les(ind)] 614 614 614 614 614 614
M7 (b-in)] 4110 13046 37487 14478 10015 40541
le7 (in4)] 614 614 614 614 614 614
¢c/150 (in)| 3.0752 3.0752 3.0752 30752 3.0752 3.0752
As(in)=(5*Mr*Lc?)/(48* Ec*ler)] 0.04 0.12 0.34 0.13 0.09 [E+SisNA
| OK oK OK OK OK OK OK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type =128
Wall Description = fev7eR Prer

WallHt= 38.44
= 12.67
c= 7
= 5.00
= 31.44
a= 6.335

Wall Weight at Mid Height
Wt of Concrete=

Wall Thickness=
Concentric Load=

Seismic Fp=.4Sd*=

= I i g i

a=>b/2

Roof Weight
Joist Span=
Dead Load=
d Snow Load=
Live Roof =
Live Floor=
eccentricity
equivDL =
equiv SL =
c equiv Lr=
equivLL =

Equivalent Wind and Seismic Load
P wind = 16.0  psf
P seismic= 422  psf
Pwind equiv=  36.3  psf
P seismic equiv = 92.2 psf

150 pcf
9.25 in.
2816 plf

0.3652 Wp

63.5 feet

12 psf

25 psf

0 psf

0 psf

2.25 inch
863.727 plf

1799.4313 plf

0 plf
0 pif




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam , Project File: Panattoni Tumwater.ec6
LIC# : KW-06014847, Build:20.22.2.9 AHBL, INC {c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 28 center pier

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method 1oad Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.036302 E(0.09220)

W12x30

Span = 3.0 ft Span = 38.440 ft
f) g an |
| T |
Applied Loads Service loads entered. Load Factors wili be applied for calculations.

Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : W =0.03630, E = 0.09220 k/ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.098:1 Maximum Shear Stress Ratio = 0.056 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 15.804 k-ft Vu : Applied 5.406 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowabie 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 3.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.300in Ratio= 1,539 >=360 Span:2:E Only
Max Upward Transient Deflection -0.002 in Ratio= 15,841 >=360 Span:2:E Only
Max Downward Total Deflection 0.210in Ratio= 2199 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.002 in Ratio= 22630 >=180 Span:2:E Only *0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V. maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 3.00ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
Dsgn. L= 38.44 ft 2 0.000 179.58 161.63 1.00 1.00 -0.00 9594 95.94
+0.50W
Dsgn. L= 3.00 ft 1 0.019  0.011 -3.11 341 179.58 161.63 1.00 1.00 1.06 95.94 95.94
Dsgn. L= 38.44 1t 2 0.019  0.004 1.98 -3.11 311 179.58 161.63 1.001.00 043 9594 95.94
W Only
Dsgn. L= 3.00f 1 0.038 0.022 -6.22 6.22 179.58 161.63 1.00 1.00 213 95.94 95.94
Dsgn. L= 38.44 ft 2 0.038 0.009 3.95 -6.22 6.22 179.58 161.63 1.00 1.00 0.86 95.94 95.94
E Only
Dsgn.L= 3.00ft 1 0.098 0.056 -15.80 16.80 17958 161.63 1.00 1.00 541 95.94 95.94

Dsgn. L= 38.44 ft 2 0.098  0.023 10.04 -16.80 1580 179.58 161.63 1.00 1.00 218 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

If you need to make meodifications td
any other part of the spreadsheet
besides the yellow cells the
password is "save”

Job Name =
Job Number =
Wall Type =

]
AlH B] L

Sea ACI 11.8.2.2 for
distribution of
concentrated forces

¢ of
structural
thickness

D = Dead Load

S = Snow Load

Lr = Roof Live Load

L = Occupancy Live Load

H = Soi Load

E = Seismic Load (Ultimate)
W = Wind Load

Applied Loads

Wall Description =

§
l—od

UMB

Tumwater
2210856.20
128
Center pler
DESIGN SUMMARY
Wall Ht Btwn Supports {ft) 38.44
Total Wall Ht w/ Parapet (ft) 38.44
Total Wall Thickness (in) 9.25
Reveal Depth (in) 0.75
Structura} Thickness {in) 85
Pier Width (ft) 5.00
Number of Bars Ea Face (or at 8.96
Center) of Pler
Concrete Strength (psi) 5000
{2) Layer
Relnforcement|  #5 Rebar @
7" o.c.
Max Deflection L/518
% of Flexural Capacity 91%
Hand Input
Potential Hand Input OK
Output -

S What s the controlling type of roof load? Snow or Roof Live Load? (Enter *S" or *Lr")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1=1.0, NO: f1=0.5)
YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2= 0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Seismic: Sds
f1= 0.5
fa= 0.7
Uniform Concentric Applled Loads {(Wc)
Dead - D (pif) 2816 (tributary wall weight at migheight)
Snow - S (pif) 0
Roof Live - Lr (pif) 0
Occupangcy Live - L (pif) 0
Soll - H (plf) 0
Uniform Eccentric Applled !.oads {We) Moment at Top (Ib-fift) = We * o Moment at Mid-Ht (b-fi/ft) = 1/2
Eccsntricity (in) 2.25 Mrop
Dead - D (pif) 863.727 D= 162 D= 81
Snow - S (pif)]  1799.43125 S= 337 §= 189
Roof Live - Lr (plf) 0 Lr= 0 Lr= 0
Occupancy Live - L (plf) 0 L= 0 L= 0
Soll - H (pif) 0 H= 0 H= 0
Moment @ Mid-Ht (b-Uft) = 1/2
Uniform Moments Applied (M1oP) {Meor) (Mroe + Meor) The uniform moments applied t
Dead - D (ib-ft/ft) 0 0 D= 0 the top and bottom of the wall can|
srow-S om0 : s-{ o |pousiomedaioasone
Roof Live - Lr (Ib-f/ft) 0 o Lr= o lateral parapet forces. Enter
Occupancy Live - L. (Ib-ft/ft) 0 0 L= 0 it ase the
Soil - H (Ib-ff) 0 0 H= 0 g}°u’:‘e°:2;;%‘;f:;§;§‘g°ng“;d:r:§'gh
Seismic (Ultimate) - E (Ib-fift) [} -15804 E= -7902 negative numbers to reduce the
Wind - W (Ib-ftfft) 0 6222 W= -3111 moment.

Note that soil forces are not allowed to counteract wind or seismic forces. [n addition, soil forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Equivalent Uniform Lateral Applled Loads (P)

Seismic (Ultimate) - E {psf)
Wind - W (psf)

Total Uniform Axial Load at M
Dead - D (pif)

Snow - S (pif)

Roof Live - Lr (pif)

Occupancy Live - L (pif}

Soll - H (pif)

82.2

36.3

Id-Helght of Wall

Moment @ Mid-Ht (Ib-fiAt) = 1/8

pL?

E=
W=

17037

6700

Total Uniform Moment at Mid-Height of Wall

5902 Dead - D (lb-fuft) 81
1799 Snow - S (Ib-f/ft) 169
0 Roof Live - Lr (Ib-f/ft) 0
0 Occupancy Live - L (lb-fft) 0
0 Soil - H (Ib-ftift) 0
Seismic (Ultimate) - E (Ib-ft/ft) 9135

Wind - W (Ib-ft/ft) 3589

Note that these totals represent the ypfacfored forces at the mid-height of the wall jnguding the self wt of the wall (this spreadsheet automatically
calcs wall self wt). P-A effects have pof been accounted for. These forces can be overridden by entering your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper f1, £z and £ load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Betwsen Supports (ft) 38.44 {Not including parapst)
Parapst Height (ft) 0 (This is used to calc the seif-weight of the wall onl Rebar Dia (in) A ('..".2]_
Total Wall Height (ft)|  38.44  [The width of the pler doasn't affect the structural 3 0.375 0.11
Goncrste Strengin e (psl 8000 I O R vour 4 0500 | 020
Concrete Unit Weight (pcf) 150 calcutetions. This dogs calculate the actual number 5 0.625 0.31
Rebar Yield Stress fy (psi) 80000 of bars required within the pier width you input. 8 0.750 0.44
Per ACI 11.7.4.1 latera) Width of Pier Being Designed (ft) 1 {(Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
ties nead not be provided Total Wall Thickness (in)]  9.25 8 1.000 079
mﬁi‘;";ﬁm‘;’ﬁ Depth of Reveal (i)} 0.75 65 9 1128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
"°“.‘,‘,’3§"d§s"‘? lh::dt (1) or (2) Layers of Reinf? 2 11 1.410 1.56
raeve oonﬁn’;;::t stegl. Vert Rebar Size 5 031 Jin? i"
But in many cases is still Vert Rebar o.c. Spacing (in) 8.7 QK
::"V:S;E‘;égag:?‘eg! As per foot (In’/f;) 0.55__ |(Thisis the area of Lension stesl only)
Total As in Pier (in®) 0.55 (This is the area of tension steel only)
' Number of Bars within Pier (Ea Face) 1.79 AC] Min Cover Regments:
Are You Providing Confi it Reinf? NO Exposed to Weather: {#5 & Smaller - 1 1/2"
Confinement Rebar Size 3 0 ]In #6 & Larger - 2"
Conc Cover at Ext Side of Wal Exp to Weather/Earth (in) 1.5 Not Exposed to Weather: {#11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in) 1
@—v Min Depth to Tension Rebar = d (in) 6.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢}
hand calcs also Min Vertical Steel Ratio - p» minj _ 0.0025 (pv min may be reducad if the shear force is low. See ACI 21.7.2)
) Actual Vertical Steei Ratio - pvi  0.0098  {OK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
Min Tensile Flexural Reinf 1 = As min 1 (in*f)] 028 QK Vert Spog
Min Tensile Flexural Reinf 2 = As min 2 (in?/t) 027 QK
pl 00088 |=Asperft/(i2*d) Struc
Thk
pmax =06 pb=0.6*0.85*p1*fc/fy*87000/(87000 + fy)] 0.0201 QK —
Ec (psi)! 4030509 |= 57000 * sqrt (fc)
Es (psi){ 28000000
n 7.2 =Es/Ec
¢ w (in) 12 =12"
Ag (in%/ft) 102 {=Struc Thk * 12
0.06fc(psi)l 300 B! Pier Width = bw }
fc(in)j 461.28 i=WallHt*12
B 0.8
Ig (in*tt) 614  1=1/12*12* Struc ThK®
fr (psi) 530 |=7.5*sqnt (fc)
yt(n) 425 |=StrucThk/2
Mer (b-in)] 76833 |=fr*ig/yt
£c/150 (in)]  3.0752
QK

Job Name = Tumwater

Job Number = 2210856.2

Wall Type = 128

Wall Description = Center pier
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Load Load Load Load Load Load Load Load |*ASCE7
IBC-2015] Combo Combo Combo Combo Combo Combo Combo Combo {12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 16-4 16-5* 166 16-7*
D 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 16 1.6 0.5 0.7 0 0
Lr| 0 0 0 0 0 0 0 0
L 0 1.6 0.5 [ 0.5 0.5 0 ¢}
H 0 1.6 0 0 0 Y 1.6 1.6
E 0 0 0 o 0 1.0 0 1.0
' 0 0 0 0.5 1 o 1 o
Factored Axial Load at Mid Ht = Pu (ib/ft) 8262 7982 9961 9961 7982 9419 5312 4234
Factored Applied Moment at Mid Ht = Mua (Ib-in/ft) 1360 2178 4405 25937 45241 112376 43938 110313
Pul/Ag(psi)] 81 78 98 98 78 92 52 42
Vert Stress at Mid-Ht Wall ok? Pu/Ag < 0.06 f¢? OK OK OK OK OK OK QK OK oK
Ase (in%) = (Pu(h/2d) + As*fy) /fy]  0.64 0.63 0.65 0.65 0.63 0.65 0.61 0.59
a (in) =(Ase*fy) / (0.85%c*lw)]  0.75 0.76 0.77 077 0.75 0.76 0.71 0.70
Cu=CulnmatE = a/ p1 0.94 0.93 0.96 0.96 0.93 0.96 0.89 0.87
icr u (ind) = lcr uLiMATE = n'Ase'(d-Cu)2 +1/3%¢wCu®] 154.86 154.34 168.00 158.00 164.34 167.00 149.28 147.19
Mu (b-in)=Mua/{1-(5*Pu* ch)l(0.75 “48*Ec* o) = 2235 3509 8192 48233 72875 200632 59447 139796
Mn (Ib-in) = Ase * fy * (d - a/2)] 241275 240216 247675 247675 240216 245636 230105 226009
Cu/d 0.14 0.14 0.14 0.14 0.14 0.14 0.13 0.13
$=0.23+0.25/(Cu/d) 0.90 0.90 0.90 0.90 0.0 0.90 0.90 0.90
$Mn (Ib-in)] 217148 216195 222907 222807 216195 221072 207095 203408
$Mn > Mer ? oK OK OK OK OK oK OK OK 0K
Mu/ ¢Mn 1% 2% 4% 22% 34% 91% 29% 69% POSITIVI
$Mn > Mu? oK OK OK OK oK OK OK OK 0K
%) 5 2 w
o + (21 ~
e 2 [ 2 + +
=3 © o © w 2]
: : :‘ : : : Job Name = Tumwate
+ + + + + + Job Number = 2E+06
o o a. o o a Wall Type = 128
< < < < < < Wall Description = Center pi
D 1 1 1 1 1 1
s 1 0 0 0.5 1 1
Lr] 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 o 0 0.70
w 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (Ib/ft) 7701 5902 5902 6801 7701 7701
Applied Moment at Mid Ht = Msa (lb-in/ft) 2996 26810 77703 27822 15915 79727
Ase (in?) = (Ps + As*fy) /fy]  0.68 0.65 0.65 0.66 0.68 0.68
k= Sqrt (n*p)2+ 2'n*p) -n*p|  0.268 0.268 0.268 0.268 0.268 0.268
Ce=Crastc=k*d 1.80 1.80 1.80 1.80 1.80 1.80
fcr E (ind) = lor ELasTic = n‘,‘\se’(d-CE)2 +13*¢wCel]  139.87 134.71 134.71 137.28 139.87 139.87
M1 = Msa (ib-in} 2996 26810 77703 27822 159156 79727
let (ind) = { (Mcr / M)* *Ig + (1-(Mcr/ M) *lere } < Ig) 614 614 595 614 614 561
M2 (lb-in) = Msa / (1- (5* Ps * Lc?) 1 (48 * Ec * fen))| 3218 28305 82189 29626 17094 86237
le2 (ind) 614 614 523 614 614 473
Ms (ib-in} 3218 28305 82840 29626 17094 87574
les (ind) 614 614 514 614 614 458
M4 (ib-in} 3218 28305 82937 29626 17094 87857
lea (ind) 614 614 513 614 614 455
Ms (ib-in} 3218 28305 82952 29626 17094 87918
les (ind) 614 614 513 614 614 454
M ({ib-in) 3218 28305 82954 29626 17094 87930
les (ind) 614 614 513 614 614 454
Mz (ib-in} 3218 28305 82954 29626 17094 87933
le7 (ind) 614 614 513 614 614 454
¢c/150(n)} 3.0752 3.0752 3.0752 3.0752 3.0752 3.0752
As(in)=(5*Mr*Lc?)/(48*Ec*ler)] 003 0.25 0.89 0.27 015 |E+SisN/A
OK OK 0K OK OK OK OK




Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 128
Wall Description = End Pier

WallHt= 38.44
b= 633
c= 7
e= 3.67
d= 3144
a= 3.165

Wall Weight at Mid Height
Wit of Concrete=

Wall Thickness=
Concentric Load=

Seismic Fp=.4Sd*=

== S e i =

a="b/2

Roof Weight
Joist Span=
Dead Load=
d Snow Load=
Live Roof =
Live Floor=
eccentricity
equiv DL =
equiv SL =
c equivlr=
equivLL =

Equivalent Wind and Seismic Load
P wind = 16.0  psf
Pseismic= 422  psf
P wind equiv = 29.8  psf
P seismic equiv = 76.3  psf

150 pcf

9.25 in.
1917 plf

0.3652 Wp

63.5 feet
12 psf
25 psf

0 psf
0 psf
2.25 inch

709.57357 pif

1478.2783 plf
0 pif
0

plf




Project Title:
Engineer:
Project ID:
Project Descr:

‘Steel Beam 7 Project File: Panattoni Tumwater.ec6
LIC# : KW-06014847, Bulld:20.22.2.9 AHBL, INC {c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 28 end pier

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10
Material Properties
Analysis Method 1oad Resistance Factor Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.02980) E(0.07630)
v

W12x30

Span = 3.0 ft Span = 38.440 ft

- |

I T 1
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
‘Loads on all spans...
Uniform Load on ALL spans : W =0.02980, E = 0.07630 k/ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.081:1 Maximum Shear Stress Ratio = 0.047 : 1
Section used for this span W12x30 Section used for this span wW12x30
Mu : Applied 13.079 k-ft Vu : Applied 4.474 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi ; Allowable 05.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 3.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.248 in Rato= 1,860 >=360 Span:2:E Only
Max Upward Transient Deflection -0.002 in Ratio= 19,142 >=360 Span: 2:E Only
Max Downward Total Deflection 0.174 in Ratio= 2658 >=180 Span:2:E Only*0.70
Max Upward Total Deflection -0.001 in Ratio= 27346 >=180 Span:2:E Only *0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M \Y max Mu + maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 3.00ft 1 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn.L= 38441t 2 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
+0.50W
Dsgn.L= 3.00ft 1 0.016 0.009 -2.55 255 179.58 161.63 1.00 1.00 0.87 9594 95.94
Dsgn. L= 3844 ft 2 0.016 0.004 1.62 -2.55 255 17958 161.63 1.00 1.00 0.35 9594 95.94
W Only
Dsgn.L= 3.00ft 1 0.032 0.018 -5.11 511 179.58 161.63 1.00 1.00 1.75 95.94 95.94
Dsgn. L= 38.44 ft 2 0.032 0.007 3.25 -5.11 511 179.58 161.63 1.00 1.00 071 9594 95.94
E Only
Dsgn.L= 3.00 ft 1 0.081 0.047 -13.08 13.08 179.58 161.63 1.00 1.00 4.47 95.94 95.94
Dsgn.L= 38.44ft 2 0.081 0.019 8.31 -13.08 13.08 179.58 161.63 1.00 1.00 1.81 95.94 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

.' '- If you nead to make modifications to Job Name =| Tumwater 4{
- S any other part of the spreadsheet
Gy N besides the yallow cells the Job Number = 2210856.20
password is "save" Wall Type = 128
m m Wall Description = End pler
Ses ACI 11.8.2.2 for DESIGN SUMMARY
iﬁ";g:mgmms 'Wall Ht Btwn Supports (t) 3644
Total Wall Ht w/ Parapet (ft) 38.44
Total Wall Thickness (in} 9.25
¢ of Reveal Depth (in) 0.75
structural Structural Thickness (in) 8.5
thickness Pior Width (1) 367
Number of Bars Ea Face {or at| 498
Center) of Pler|
D = Dead Load Concrete Strength (psi) 5000
S = Snow Load {2) Layer
Lr = Roof Live Load Relnf #5 Rebar @
L = Occupancy Live Load 9" o.c.
H = Soil Load Max Deflection LI768
E = Seismic Load (Ultimate) % of Flexural Capacity 97%
W =Wind Load Hand Input
Potential Hand Input OK
Applied Loads Output —

S What is the controlling type of roof load? Snow or Roof Live Load? (Enter "S" or "Li")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live
loads? (YES: f1=1.0, NO: f1=0.5)

YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2= 0.7, NO: f2=0.2)

YES Is the design snow load less than or equal to 30 psf?

0.913 Seismic: Sds
f1= 0.5
fa= 0.7

Uniform Concentric Applled Loads {Wc)

Dead - D (pif}

Snow - § (pif)

Roof Live - Lr (ptf)
Occupancy Live - L (plf)
Soil - H (pif}

Unlform Eccentric Applied Loads (
Eccentricity (in}

Dead - D (pif}

Snow - S (pif)

Roof Live - Lr (pif}

Occupancy Live - L (pif)

Soil - H (pif)

Uniform Moments Applied
Dead - D (lb-ft/ft)
Snow - S (Ib-ft/ft)
Roof Live - Lr (Ib-ft/ft)
Occupancy Live - L (Ib-ft/ft)
Soil - H (fb-fft)
Seismic (Ultimate) - £ (b-ft/ft)
Wind - W (ib-fi/ft)

1917 (tributary wall weight at midheight)
0
0
0
0

WE) Moment at Top (Ib-fft) = We * Moment at Mid-Ht (lb-f/ft) = 1/2
2.25 Mror
709.6735605 D= 133 D= 87
1478.27827 §= 277 8= 139
0 Lr= 0 Lr= 0
0 L= 0 L= 0
0 H= 0 H= 0
Moment @ Mid-Ht (Ib-fi/ft) = 1/2

(Mror) (Meor) (Mroe + Meor) The uniform moments applied to
0 0 D= 0 the top and bottom of the wall can
0 0 S= 0 be used to model loads from a

wall above or below, or to model
0 0 Lr= Y lateral parapet forces. Enter
0 0 L= 0 the
0 0 H= ) moment induced at the mid-heigh
of the wall being designed and

0 -13079 E= -8540 Vi the
0 -5108 W= 2554 moment.

Note that soil forces are not allowed to counteract wind or seismic forcas. In addition, soil forces that
counteract other forces are not allowead to be factored and should be accounted for in hand calcs.

Equivalent Uniform Lateral Applied Loads (P)

Seismic (Ultimate) - E (psf)
Wind - W (psf)

Total Uniform Axial Load at M
Dead - D (pif)

Snow - S (pif)

Roof Live - Lr (pif)

Occupancy Live - L (plf)

Soil - H {plf)

78.3

29.8

id-Helght of Wall

4848

1478

0

Moment @ Mid-Ht (Ib-f/ft) = 1/8
pL?

Total Uniform Moment at M

Q

1}

E=

W=

14087

5504

Dead - D (lb-fuft)
Snow - S (Ib-fit)

Roof Live - Lr (Ib-ft)
Occupancy Live - L (Ib-ftt)

Soll - H (Ib-ft/ft)

Seismic (Ultimate) - E (Ib-fi/ft)

Wind - W (Ib-fiAt)

Id-Helght of Wall
67
139
0
0
0
7547
2950

Note that these totals represent the unfacfored forces at the mid-height of the wall jncluging the self wt of the wall (this spreadsheet automatically
calcs wall sslf wt). P-A effacts have pot been accounted for. These forces can be overridden by entering your own mid-height axia! loads and
moments determined from hand calculations. You will still have to enter information describing the toads so that the proper f1, 2 and f3 load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft) 38.44 {Not including parapset)
Parapaet Height (ft) 0 (This is used to calc the seli-weight of the wall only) Rebar Dia (in) A ﬂ"’l
Total Wall Height ()| 38.44  |[The width of the pier dossn't affect the structural 3 0.375 0.11
Conerso Sangh o s so00 | s oad re pul er naatfost Fer || 0500 |00
Congcrete Unit Weight (pcf) 150 calculations. This does calculate the actual number 5 0.625 0.31
Rebar Yield Stress fy (psi)| 80000 |[of bars required within the pier width you input. 6 0.750 0.44
Per AC! 11.7.4.1 lateral Width of Pier Being Designed (ft) 1 (Width of pler, or enter 1 ft for analyzing unit width} 7 0.875 0.60
ties need not be provided Total Wall Thickness (in)|  9.25 8 1.000 0.79
}"e"q‘?g"a‘;";:mf&%‘:: Depth of Reveal (in)| _ 0.75 S ) 1128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
designed using this (1) or (2) Layers of Reinf? 2 oK 11 1.410 1.56
w:mgﬁnﬁ:ﬂézl Vert Rebar Size 5 031 lin? In
But in many cases is still Vert Rebar o.c. Spacing (in) 8.85 OK
:gg:?g‘y’;f::"‘;‘;g‘r{’ As per foo (n'f)| 042 __|(This s the erea of tenlon steel only)
Total As in Pier (in)]  0.42  |(This is the area of tension steel only)
| Number of Bars within Pier (Ea Face) 1.38 AC! Min Cover Regmernits:
Are You Providing Confinement Reinf? NO Exposed to Waeather: {#5 & Smaller - 1 1/2"
Confinement Rebar Size 3 0 fln #6 & Larger - 2"
Conc Cover at Ext Side of Wall Exp to Weather/Earth in)| 1.6 7 Not Exposed to Weather [#11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weather/Earth (in) 1
Min Depth to Tension Rebar = d (in) 6.7 (w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢)
hand calcs also Min Vertical Steel Ratio - pv min] _ 0.0025 (pv min may be reduced if the shear force is low. See ACI 21.7.2)
Actual Vertical Steel Ratio - pv]  0.0075 QK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
Min Tensile Flexural Reinf 1 = As min 1 (in%t) 0.28 oK Vert Speg \
Min Tensile Flexural Reinf 2 = As min 2 (Inzlﬂ) 0.27 QK
pl 00052 |=Asperft/(12*d) Struc
Thk
pmax = 0.6 pb=0.6*0.85* 1 “ fc/fy * 87000/ (87000 +fy)] 0.0201 [QK —
Ec(psi)| 4030500 |=57000* sqrt (fc)
Es (psi){ 26000000
n 7.2 =Es/Ec
¢w (in) 12 =12"
Ag (in’/t) 102 {=Struc Thk* 12
0.06 fc (psi) 300 } Pier Width = bw }
fc(n)| 461.28 |=wallHt* 12
B 0.8
Ig(nYm)| 614 = 1/12*12* Struc Thk®
fr {psi) 630 |=7.5*sqrt(fc)
yt(in}} 425 |=StrucThk/2
Mer (Ib-in)] 76633 {=fr*Iig/yt
tcr150(n)| 3.0752
oK

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 128
Wall Description = End pier
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Load Load Load Load Load Load Load Load |*ASCE?
IBC-2015| Combo Combo Combo Combo Combo Combo Combo Combo }12.4.2.3
16-1 16-2 16-3(a) 16-3(b) 16-4 16-5* 166 16-7*
0 1.4 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
S 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr] 0 0 0 0 0 0 0 0
L 0 1.6 0.5 0 0.5 0.5 0 0
H 0 1.6 0 0 0 0 1.6 186
E 0 0 0 0 0 1.0 0 1.0
W 0 0 0 0.5 1 0 1 0
Factored Axial Load at Mid Ht = Pu (ib/ft)] 6788 6557 8183 8183 6557 7738 4364 3478
Factored Applied Moment at Mid Ht = Mua (b-in/it)] 1118 1789 3619 21318 37188 92836 36117 91141
Pu/ Ag (psi) 67 64 80 80 64 76 43 34
Vert Stress at Mid-Ht Wall ok? Pu/Ag < 0.06 fc? OK OK oK 0K OK OK OK 0K 0K
Ase (in%) = (Pu(h/2d) + As*fy) /ty]  0.49 0.48 0.50 0.50 0.49 0.50 0.46 0.45
a (in) =(Ase*fy) / (0.85*fc*iw)]  0.57 0.57 0.59 0.59 0.57 0.59 0.54 0.53
Cu=CutriMate = a/ i 0.72 0.71 0.74 0.74 0.71 0.73 0.68 0.67
fer u (ind) = lor uTiMATE = n*Ase*(d-Cu)? + 1/3*¢w*Cu®|  126.59 126.09 129.69 129.59 126.09 128.64 121.29 118.32
Mu (Ib-in) = Mua /(1 - (5* Pu* Lc®/(0.75* 48 * Ec* lcr)) =] 1842 2892 6739 39701 60106 166098 49058 115916
Mn (Ib-in) = Ase * fy * (d - a/2)] 187365 186469 192779 192779 186469 191054 177923 174463
Cu/d]l 011 0.1 0.1 0.11 0.11 0.1 0.10 0.10
$=0.23+0.25/(Cu/d)] 090 0.90 0.90 0.90 0.90 0.90 0.90 0.90
$Mn (lb-in)| 168628 167822 173501 173501 167822 171949 160131 157017
$Mn > Mer ? oK oK OK OK OK OK OK oK oK
Mu / ¢Mn 1% 2% 4% 23% 36% 97% 31% 74% |POSITIV]
$Mn>Mu?|  OK OK OK OK oK OK OK oK OK
o
7 «n 2 w
<] w z “ ~
5 3 5 3 b &
3 : : : :‘ : Job Name = Tumwate
+ + + + + + Job Number = 2E+06
? ? f') ‘"3 ? ﬁ’ Wall Type = 128
< < < < < < Wall Description = End pier
D 1 1 1 1 1 1
S 1 0 0 0.5 1 1
Lr| 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
W] 0 0.6 0 0.6 0.3 0
Axial Load at Mid Ht = Ps (Ib/it)] 6327 4848 4848 5588 6327 6327
Applied Moment at Mid Ht = Msa (Ib-infft)] 2461 22037 64196 22869 13081 65859
Ase (in?) = (Ps + As*ty) /fy]  0.52 0.50 0.50 0.51 0.52 0.52
k = Sqrt ((n*p)®+ 2'n*p) -n*p|  0.238 0.238 0.238 0.238 0.238 0.238
Ce=Cewmstic=k*d 1.59 1.59 1.69 1.59 1.69 1.59
ler € (ind) = lcr eLasic = n*Ase*(d-Ce)® + 1/3*¢w*Ce’]  113.54 108.94 108.94 111.24 113.54 113.54
M1 = Msa (Ib-in)] 2461 22037 64196 22869 13081 65859
le1 (in4) = { (Mcr / M) * Ig + (1-(Mcr / M)®) * lere } < Ig 614 614 614 614 614 614
Mz (Ib-in)=Msa/(1-(5*Ps*Lc’) /(48 * Ec* len))] 2609 23038 67109 24073 13866 69814
lez (in4) 614 614 614 614 614 614
M3 (Ib-in) 2609 23038 67109 24073 13866 69814
les (in4) 614 614 614 614 614 614
Mq (Ib-in)] 2609 23038 67109 24073 13866 69814
le4 (ind) 614 614 614 614 614 614
Ms (Ib-in)] 2609 23038 67109 24073 13866 69814
les (ind) 614 614 614 614 614 614
Me (Ib-in)] 2609 23038 67109 24073 13866 69814
te6 (ind) 614 614 614 614 614 614
Mz (lb-in)] 2609 23038 67109 24073 13866 69814
ler (in4) 614 614 614 614 614 814
¢c/150 (in)] 3.0762 3.0762 3.0752 3.0752 3.0752 3.0752
As(in)=(5*Mr*Lc)/(48*Ec*ler)] 0.02 0.1 0.60 0.22 0.12 [E+SisN/A
OK OK OK oK OK OK oK




Wall Ht =

Job Name = Tumwater
Job Number = 2210856.2
Wall Type = 128

Wall Description = End Pier w/ Window

38.44
b= 7.5
c= 3
e= 250
d= 3544
a= 3.75

Wt of Concrete=
Wall Thickness=
Concentric Load=
Seismic Fp=.4Sd*=

= s S = i P

a=Db/l2

Roof Weight
Joist Span=
Dead Load=

d Snow Load=
Live Roof =
Live Floor=
eccentricity
equivDL =
equiv SL =

c equivlr=
equivllL =

Equivalent Wind and Seismic Load
P wind = 16.0  psf

P seismic= 422  psf
Pwindequiv= 400  psf
P seismic equiv= 104.8 psf

Wall Weight at Mid Height

150 pcf
9.25 in.
3333 pif

0.3652 Wp

63.5 feet
12 psf
25 psf
0 psf
0 psf
2.25 inch
952.5 plf
1984.375 plf
0 pif
0 pif




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: Panattoni Tumwater.ec6
LIC# : KW-06014847, Bulld-20.22.2.9 AHBL, INC {c) ENERCALC INC 1983-2022
DESCRIPTION: Panel 28 end pier w/ window

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

W(0.040) E(0.1048)
v

W12x30

Span=3.01 Span = 38.440 ft
|

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

Beam self weight NOT internally calculated and added
L.oads on all spans...
Uniform Load on ALL spans : W = 0.040, E = 0.1048 k/ft

DESIGN SUMMARY | DesignOK |
Maximum Bending Stress Ratio = 0.111:1 Maximum Shear Stress Ratio = 0.064 : 1
Section used for this span W12x30 Section used for this span W12x30
Mu : Applied 17.964 k-ft Vu : Applied 6.145 k
Mn * Phi : Allowable 161.625 k-ft Vn * Phi : Allowable 95.940 k
Load Combination E Only Load Combination E Only
Location of maximum on span 3.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.340 in Ratio= 1,354 >=360 Span:2:E Only
Max Upward Transient Deflection -0.003 in Ratio= 13,936 >=360 Span:2:E Only
Max Downward Total Deflection 0.238 in Ratio= 1935 >=180 Span:2:E Only *0.70
Max Upward Total Deflection -0.002 in Ratio= 19909 >=180 Span:2:E Only * 0.70
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M vV  maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMax Vnx  Phi*Vnx
Dsgn.L= 3.00f 1 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
Dsgn.L= 38.44 1t 2 0.000 179.58 161.63 1.00 1.00 -0.00 95.94 95.94
+0.50W
Dsgn.L= 3.00f 1 0.021 0.012 -3.43 343 17958 161.63 1.001.00 117 9594 95.94
Dsgn.L= 38.44ft 2 0.021 0.005 2.18 -3.43 343 17958 161.63 1.00 1.00 047 95.94 95.94
W Only
Dsgn.L= 3.00ft 1 0.042 0.024 -6.86 6.86 179.58 161.63 1.00 1.00 235 9594 95.94
Dsgn.L= 38.44ft 2 0.042 0.010 4.36 -6.86 6.86 179.58 161.63 1.00 1.00 0.95 95.94 95.94
E Only
Dsgn.L= 3.00ft 1 0.111 0.064 -17.96 17.96 179.58 161.63 1.00 1.00 6.15 95.94 95.94

Dsgn.L= 38.44ft 2 0.1 0.026 11.42 -17.96 1796 179.58 161.63 1.00 1.00 248 9594 95.94



Alternate Concrete Slender Wall Design (ACI 318-14 Sect 11.8)

If you need to make modifications tof Job Name =| Tumwater J
gﬂgﬁg‘:{h’ffm‘,’mxg‘:ﬁgmet Job Number =|2210856.20
password is “save" Wall Type = 128
Wall Description =|End Pier w/ Window
See AC| 11.8.2.2 for DESIGN SUMMARY
glosrt\g:lllr:?ezf forces Wall Ht Btwn Supports (ft) 38.44
Total Wall Ht w/ Parapet (ft) 3844
Total Wall Thickness (in) 9.25
¢ of Reveal Depth (in) 0.75
structural Structural Thickness (in) 8.5
thickness Plar Width (A 2,60
Number of Bars Ea Face {or at 5.00
Center) of Pier|
D = Dead Load Concrete Strength (psl) 5000
S = Snow Load . {2) Layer
Lr = Roof Live Load Reinforcement;  #3 Rebar @
L = Occupancy Live Load 8" o.c.
H = Soil Load Max Deflaction L7321
E = Seismic Load (Ultimate) % of Flexural Capacity 5%
W = Wind Load Hand Input
Potential Hand Input OK
Applied Loads Output -
S What is the controlling type of roof load? Snow or Raof Live Load? (Enter “S" or “Ls")
NO Are you applying occupancy live loads for places of public assembly, or live loads in excess of 100 psf, or parking garage live

loads? (YES: f1= 1.0, NO: f1=0.5)

YES Do you have a roof config that prevents snow from shedding off the structure? (YES: f2= 0.7, NO: f2=0.2)
YES Is the design snow load less than or equal to 30 psf?
0.913 Seismic: Sds

fi= 0.5

f2= 0.7

Uniform Concentric Applied Loads (Wc)

Dead - D (plf) 3333 (tributary wall weight at midheight)
Snow - S (pif) 0
Roof Live - Lr (ptf) 0
Occupancy Live - L (pif) 0
Soll - H (pif) 0
Uniform ic Apf Loads (We) Moment at Top (Ib-fifit) = We * Moment at Mid-Ht (Ib-ft/ft) = 1/2
Eccentricity (in) 2.25 Mrop
Dead - D {p!f) 952.5 D= 179 D= 89
Snow - S (plf) 1984.375 §= 372 S§= 186
Roof Live - Lr (pf) 0 Lr= 0 Lr= 0
Occupancy Live - L (pif) 0 L= 0 L= 0
Soil - H (pf) 0 H= 0 H= 0
Moment @ Mid-Ht (Ib-fft) = 1/2
Uniform Moments Applied (Mror) {Msor) {Mrop + Meor) The uniform moments appfied to
Dead - D (Ib-ftft} 0 0 D= 0 the top and bottom of the wall can
Snow - S (Ib-f/ft) 0 [1] S= 0 be used to model loads from a
i wall above or below, or to model
Roof Live - Lr (Ib-ft/fty 0 0 Lr= ] lateral parapet forces. Enter
Occupancy Live - L (Ib-fuft) 0 0 L= 4] j aun the
. _ moment induced at the mid-heigh
Soil - H (Ib-ft/f}) 0 0 H= 0 of the wall being designed and
Seismic (Uttimate) - E {Ib-fuft) 0 -17984 E= -8982 n the
Wind - W (Ib-fuft) 0 -8857 W= -3429 moment.
Note that soll forces are not allowed to counteract wind or seismic forces. In addition, soil forces that
counteract other forces are not allowed to be factored and should be accounted for in hand calcs.

Moment @ Mid-Ht (ib-fUft) = 1/8

Equivalent Uniform Lateral Applied Loads (P) pL?
Selsmic (Ultimate) - E (psf) 104.8 E= 19356
Wind - W (psf) 40.0 W= 7388
Total Uniform Axiat Load at Mid-Helght of Wall Total Uniform Moment at Mid-Height of Wall
Dead - D (pif) 6508 Dead - D (Ib-ft/ft) 89
Snow - S (pif) 1984 Snow - S (Ib-ft/ft) 186
Roof Live - Lr (pif) 0 Roof Live - Lr (Ib-ft/ft) 0
Occupancy Live - L (plf) 0 Occupancy Live - L (Ib-f/ft) 0
Soit - H (pif) 0 Soil - H (Ib-ftAt) 0
Seismic (Ultimate) - E (b-ft/ft) 10374
Wind - W (ib-ft/ft) 3980
Note that these totals represent the unfactored forces at the mid-height of the wall including the self wt of the wall (this spreadsheet automatically

calcs wall self wt). P-A effects have nof been accounted for. These forces can be overridden by entaring your own mid-height axial loads and
moments determined from hand calculations. You will still have to enter information describing the loads so that the proper f1, £z and £ load factors
are properly applied. Remember to enter the loads unfactored and include the self-weight of the section of wall being analyzed.




Wall Parameters

Wall Height Between Supports (ft} 38.44 (Not including parapet)
Parapst Height (ft} 0 (This is used to calc the self-weight of the wall onk Rebar Dia (in) A !inzz
Total Wall Height (ft)]  38.44  |[The width of the pier doesn't affect the structural 3 0.375 0.11
Concrete Strength Fe (psi)| 5000 ﬁ:iﬁ??#ﬂf%ﬂ?ﬁ;‘i#‘;ﬁ‘&%%’ffyoﬂ?r 4 0.500 0.20
Concrate Unit Weight (pcf) 150 calculations. This goesg calculate the actual number 5 0.625 0.31
Rebar Yield Stress fy (psi) 60000 of bars required within the pier width you input. 6 0.750 0.44
Per ACI 11.7.4.1 lateral Width of Pier Being Designed (ft} 1 {Width of pier, or enter 1 ft for analyzing unit width) 7 0.875 0.60
ties need nol be provided Total Wall Thickness (in)]  9.25 8 1.000 0.79
;"q""fa:";ﬁmfs{;‘:" Depth of Reveal (in)| _ 0.75 e[ o 1128 1.00
reinf. Thus walls Structural Thickness (in) 8.50 = Total Thk - Reveal Depth 10 1.270 1.27
designed using this (1) or (2) Layers of Reinf? 2 0K 11 1.410 1,56
v confnemnt tee, Vert Rebar Size| 5 031 Jin? [ o625 Jin
But in many cases is still Vert Rebar o.c. Spacing (in) 8 OK
ﬁﬂ?ﬂ;&&aﬁﬁm As perfoot (in¥f)l 061 |(This Is the area of tension stesl only)
) Total As in Pier (in)] _ 0.61 _ [(This is the area of tension steal only)
Number of Bars within Pier (Ea Face) 2.00 ACI Min Cover Regments:
Are You Providing Confinement Reinf? NO Exposed to Weather: [#5 & Smalier - 1 1/2*
Confinement Rebar Size 3 0o lin #5 & Larger - 2*
Conc Cover at Ext Side of Wall Exp to Weather/Earth (in) 1.5 Not Exposed to Weather: {#11 & Smaller = 3/4"
Conc Cover at Int Side of Wall Not Exp to Weather/Earth {in) 1
T’—r Min Depth to Tension Rebar = d (in) 6.7 {w/ 2 layers of rebar, d = Struc Width - Max Cover - Confine ¢ - 1/2 Vert ¢)
hand calcs also Min Vertical Steel Ratio - pv min|  0.0025 (pv min may be reduced if the shear force is low. See ACI 21.7.2)
Actual Vertical Steel Ratio - pv|  0.0111 QK Based on total wall thk not struc thk = (Rebar A * # Layers / Spacing) / (Total Thk)
Min Tensite Flexural Reinf 1= Asmin 1 (in)] 028  |QK Vert Spcg .
Min Tensile Flexural Reinf 2= As min 2 (in’){__ 0.27  |OK " -
. d
p{ 0.0076 =Asgperft/(12*d) ‘?lt:ll(m
pmax = 0.6 pb = 0.6 * 0.85 * p1 * fc / fy * 87000/ (87000 + fy)|  0.0201 |QK _—
Ec (psi)] 4030509 |=57000* sqrt (fc)
Es (psi)] 29000000
n 7.2 =Es/Ec
¢w (n) 12 =12"
Ag (in%/ft) 102 {=Struc Thk* 12
0.08 fc (psi) 300 ) Pier Width = bw )
Ccin)] 461.28 |=WallHt* 12
B 0.8
Ig (in*M) 614 1= 14712 * 12 * Struc T
fr (psi) 530 =7.5" sqrt (fc)
yt (in) 4.25 = Struc Thk /2
Mecr (Ib-in} 76633 [=fr*lg/yt
¢c/150 (in){  3.0752
oK

Job Name = Tumwater
Job Number = 2210858.2
Wall Type = 128
Wall Description = End Pier w/ Window
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Load Load Load Load Load Load Load toad |'ASCE7?
I1BC-2015] Combo Combo Combo Combo Combo Combo Combo Combo [12.4.2.3
16-1 16-2 16-3(a) | 16-3(b) 16-4 16.5* 166 16-7*
o] 14 1.2 1.2 1.2 1.2 1.3826 0.9 0.7174
s 0 0.5 1.6 1.6 0.5 0.7 0 0
Lr 0 0 0 0 0 ) 0 0
L 0 1.6 0.5 0 0.5 0.5 0 0
H 0 1.6 0 0 [} 0 1.6 1.6
E 0 0 0 0 0 1.0 0 1.0
w 0 0 0 05 1 0 1 0
Factored Axial Load at Mid Ht = Pu (ib/ft)] 9112 8802 10985 10985 8802 10387 5857 4669
Factored Applied Moment at Mid Ht = Mua (Ib-in/ft)] 1500 2402 4858 28616 49918 127536 | 48480 125261
PulAg(ps)| 89 86 108 108 86 102 57 46
Vert Stress at Mid-Ht Wall ok? Pu/ Ag < 0.06 f'c? OK OK 0K OK OK OK OK OK OK
Ase (in®) = (Pufhv2d) + As*fy) /fy| _ 0.71 0.71 0.73 0.73 0.71 0.72 0.68 0.66
a (in) =(Ase*fy) / (0.85fc'w)]  0.84 0.83 0.86 0.86 0.83 0.85 0.79 0.78
Cu=CuLtiMaTE = a / B1 1.04 1.04 1.07 1.07 1.04 1.08 0.99 0.98
fer u (ind) = lor uLTIMATE = n*Ase*(d-Cu)® + 13%¢w*Cu®| 167.27 | 16673 | 170.48 | 17048 | 166.73 169.46 | 16153 | 159.39
Mu (Ibin) = Mua / (1 - (6 * Pu* Lc)i(0.75* 48 * Ec * ler)) =] 2498 3919 9208 54243 81445 | 231649 | 66039 | 159525
Mn (b-in)= Ase *fy* (d-a/2)| 267132 | 265981 | 274085 | 274085 | 265981 | 271870 | 254988 | 250531
Cu/d| 0.16 0.16 0.16 0.16 0.16 0.16 0.15 0.15
$=023+025/Cu/d) 090 0.90 0.90 0.90 0.90 0.90 0.90 0.90
¢Mn (Ib-in)| 240419 | 239382 | 246677 | 246677 | 239382 | 244683 | 220489 | 225478
Mn>Mer?|  OK OK OK oK OK OK OK OK oK
Mu/¢Mn] 1% 2% 4% 22% 34% 95% 29% 71% |POSIiTIVI
Mn>Mu?| OK OK oK oK OK oK OK OK OK
o
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s 3 5 3 b b
+ + + + + + Job Name = Tumwate
- -1 -t ~d — -
+ + + + + + Job Number = 2E+06
o o o o Q o Wail Type = 128
< < < < < < Wall Description = End Pier
D 1 1 1 1 1 1
s 1 0 0 0.5 1 1
Lr| 0 0 0 0 0 0
L 1 1 1 1 1 1
H 1 1 1 1 1 1
E 0 0 0.70 0 0 0.70
w [} 0.6 0 06 0.3 0
Axial Load at Mid Ht = Ps (Ib/f)] 8493 6508 6508 7500 8493 8493
Applied Moment at Mid Ht = Msa (ib-in/i)] 3304 29581 88216 30697 17559 90448
Ase (in?) = (Ps + As*fy) Ify] 076 0.72 0.72 0.74 0.76 0.76
k = Sgrt (n*p)*+ 2*n*p) - n*p| __ 0.281 0.281 0.281 0.281 0.281 0.281
Ce=Ceastic=k*d| 1.88 1.88 1.88 1.88 1.88 1.88
ler & (ind) = lor eLasTic = n*Ase*(d-Ce) + 1/3*¢w*Ce®| 15215 | 14665 | 14665 | 14040 | 152.15 152.15
Mi = Msa (b-n)] 3304 29581 88216 30697 17559 90448
let (ind) = { (Mcr/ MP ¢ ig + (1-(Mcr /M) * lere } < igl 614 614 453 614 614 433
Mz (Ib-in) = Msa /(1 -(5* Ps * Lc?) / (48 * Ec * ler))] 3576 31412 95782 32908 19004 101380
lez (in4)] 614 614 386 614 614 352
Ms (Ib-in)] 3576 31412 97230 32908 19004 | 104299
les (in4)] 614 614 376 614 614 335
Ms (b-in)] 3576 31412 97509 32908 19004 105081
les (in4)] 614 614 374 614 614 331
Ms (Ibin)| 3576 31412 97563 32908 19004 105290
les (ind)] 614 614 373 614 614 330
Mes (Ib-in)] 3576 31412 97574 32908 19004 105345
les (in4)] 614 614 373 614 614 330
M7 (lb-in)] 3576 31412 97576 32908 19004 | 105360
le7 (in4)] 614 614 373 614 614 330
£c/150(n)] 3.0752 | 3.0752 | 3.0752 | 30752 | 3.0752 | 3.0752
As (in)=(5* Mr* Lc}) /(48 * Ec* ler)]  0.03 0.28 1.44 0.29 0.17 |E+SisN/A
| OK OK OK OK oK oK OK




