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ASCE ASCE Hazards Report

S AMERICAN SOCIETY OF CIVIL ENGINEERS
(  Address: Standard: ASCE/SEI7-16  Latitude: 38.913214
Lee's Summit Risk Category: Il Longitude: -94.374672
Missouri, Soil Class: D - Default (see  Elevation: 1019.1279459585498 ft
Section 11.4.3) (NAVD 88)
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Wind
Results:
Wind Speed —+09-¥mph- 115 Vmph
10-year MRI 76 Vmph
25-year MRI 83 Vmph
50-year MRI 88 Vmph
100-year MRI 94 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1-CC.2-4, and Section 26.5.2

Date Accessed: Mon May 27 2024

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability =

0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

https://ascehazardtool.org/ Page 1 of 4 Mon May 27 2024
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Site Soil Class:
Results:
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USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

https://ascehazardiool.org/
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Results:
Ice Thickness:
Concurrent Temperature:
Gust Speed

Data Source:

Date Accessed:

1.50 in.

5F

40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Mon May 27 2024

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds,
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain.
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may

exceed the mapped values.

Snow

Results:
Ground Snow Load, p, :
Mapped Elevation:
Data Source:

Date Accessed:

https://ascehazardtool.org/

20 Ib/ft’
1019.1 ft
ASCE/SEI 7-16, Table 7.2-8

Mon May 27 2024

Values provided are ground snow loads. In areas designated "case study
required,” extreme local variations in ground snow loads preclude mapping at
this scale. Site-specific case studies are required to establish ground snow
loads at elevations not covered.

Snow load values are mapped to a 0.5 mile resolution. This resolution can
create a mismatch between the mapped elevation and the site-specific
elevation in topographically complex areas. Engineers should consult the local
authority having jurisdiction in locations where the reported ‘elevation’ and
‘mapped elevation’ differ significantly from each other.

Page 3 of 4 Mon May 27 2024
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Rain

Results:
15-minute Precipitation Intensity:  7.49 in./h

60-minute Precipitation Intensity:  3.52 in./h

Data Source: NOAA National Weather Service, Precipitation Frequency Data Server, Atlas 14
(https://www.nws.noaa.gov/oh/hdsc/)
Date Accessed: Mon May 27 2024

The ASCE Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of any
kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; or
has been extrapolated from maps incorporated in the ASCE standard. While ASCE has made every effort to use data obtained from reliable
sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, currency, or
quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, affiliation,
relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE Hazard Tool.

https://ascehazardtool.org/ Page 4 of 4 Mon May 27 2024
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Velocity pressure equation

Velocity pressures table

q = 0.00256 x Kz x Kzt x Ka x V2 x 1psfimph?

z (ft) K (Table 26.10-1) gz (psf)
15.00 0.85 24 .46
16.00 0.86 2475
19.00 0.89 25.61
Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)  qi = 24.75 psf

BY¥ Tekla.Tedds ™ FeRos et
Kreher Engineering, Inc Section Sheet no./rev.
1 .
Calc. by Date Chk'd by Date App'd by Date
o] 5/27/2024
WIND LOADING
In accordance with ASCE7-16
Using the directional design method
Tedds calculation version 2.1.09
=
3
l v
=
©
}4 140 ft >|' 60 ft T
Plan Elevation
Building data
Type of roof Flat
Length of building b = 140.00 ft
Width of building d =60.00 ft
Height to eaves H=16.00 ft
Height of parapet hp = 3.00 ft
Mean height h =16.00 ft
General wind load requirements
Basic wind speed V = 115.0 mph
Risk category I
Velocity pressure exponent coef (Table 26.6-1) Kda=0.85
Ground elevation above sea level zg=0ft
Ground elevation factor Ke = exp(-0.0000362 x zg/1ft) = 1.00
Exposure category (cl 26.7.3) C
Enclosure classification (cl.26.12) Enclosed buildings
Internal pressure coef +ve (Table 26.13-1) GCpip=0.18
Internal pressure coef —ve (Table 26.13-1) GCpin=-0.18
Gust effect factor Gr=0.85
Minimum design wind loading (cl.27.4.7) Prin_r = 8 Ib/ft?
Topography
Topography factor not significant Kz=1.0
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Parapet pressures and forces
Velocity pressure at top of parapet gp = 25.61 psf
Combined net pressure coefficient, leeward GCpni = -1.0
Combined net parapet pressure, leeward Ppi = gp x GCpn = -25.61 psf
Combined net pressure coefficient, windward GCpw=1.5
Combined net parapet pressure, windward Pew = gp x GCpnw = 38.42 psf
Wind direction 0 deg:
Leeward parapet force Fwwpl_0 = ppi x hp x b = -10.8 kips
Windward parapet force Fwwpw_0 = ppw x hp x b = 16.1 kips
Wind direction 90 deg:
Leeward parapet force Fwwpi_eo = ppi x hp x d = -4.6 kips
Windward parapet force Fw.wow_s0 = pow x hp x d = 6.9 kips
Pressures and forces
Net pressure p =g x Gt x Cpe - gi x GCpi
Net force Fw=p x Aret
Roof load case 1 - Wind 0, GCp: 0.18, -Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height | coefficient cpe | pressure qp p Aret Fw
(ft) (psf) (psf) (ft?) (kips)
A (-ve) 16.00 -0.90. 2475 -23.39 1120.00 -26.19
B (-ve) 16.00 -0.90 24.75 -23.39 1120.00 -26.19
C (-ve) 16.00 -0.50 24.75 -14.97 2240.00 -33.54
D (-ve) 16.00 -0.30 24.75 -10.77 3920.00 -42.20
Total vertical net force Fwv = -128.13 kips
Total horizontal net force Fwnh = 0.00 kips
Walls load case 1 - Wind 0, GCypi 0.18, -cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp p Avrer Fw
(ft) (psf) (psf) (ft?) (kips)
A 15.00 0.80 24 .46 12.18 2100.00 25.58
Az 16.00 0.80 24.75 12.37 140.00 1.73
B 16.00 -0.50 24,75 -14.97 2240.00 -33.54
C 16.00 -0.70 2475 -19.18 960.00 -18.41
D 16.00 -0.70 2475 -19.18 960.00 -18.41

Overall loading

Projected vertical plan area of wall
Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Overall horizontal loading

Avert_w_o = b x (H+ hp) = 2660.00 ft2
Avert r 0 = 0.00 ft2

Fw,total_min = Pmin_w x Avert w_0 + Pmin_r X Avert_r o = 42,56 kips

Fi= Fwws + Fw,wpl__O = -44.3 kips

Fw = Fuwwa_1+ Fwwa_2 + Fwwpw_o = 43.4 kips

Fuwtotal = max(Fw - Fi+ Fwn, Fw,to!al_mln) =87.7 kips
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Roof load case 2 - Wind 0, GCy; -0.18, -Ocpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe | pressure qp ¢] Arer I_’w
(ft) (psf) (psf) (ft?) (kips)
A (+ve) 16.00 -0.18 2475 0.67 1120.00 0.75
B (+ve) 16.00 -0.18 24,75 0.67 1120.00 0.75
C (+ve) 16.00 -0.18 2475 0.67 2240.00 1.50
D (+ve) 16.00 -0.18 2475 0.67 3920.00 2.62
Total vertical net force Fwy = 5.61 kips
Total horizontal net force Fwnh = 0.00 kips
Walls load case 2 - Wind 0, GCyi -0.18, -0cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe | pressure qp o] Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A 15.00 0.80 24,46 21.09 2100.00 44.29
Ao 16.00 0.80 24,75 21.28 140.00 2.98
B 16.00 -0.50 24,75 -6.06 2240.00 -13.58
C 16.00 -0.70 24.75 -10.27 960.00 -9.86
D 16.00 -0.70 24,75 -10.27 960.00 -9.86
Overall loading
Projected vertical plan area of wall Avert.w_o = b x (H+ hp) = 2660.00 ft2
Projected vertical area of roof Avert_r 0 = 0.00 ft?
Minimum overall horizontal loading Fuw,total_min = Pmin_w X Avert_w_0 + Pmin_r X Avert_r 0 = 42.56 Kips
Leeward net force Fi = Fwwe + Fwwp_o = -24.3 kips
Windward net force Fw = Fwwa_1 + Fwwa_2 + Fwwpw_o = 63.4 kips
Overall horizontal loading Fw.total = max(Fw - Fi + Fwn, Fwtotal_min) = 87.7 kips
Roof load case 3 - Wind 90, GCyi 0.18, ~Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe | pressure gp p Aret Fw
(ft) (psf) (psf) (ft?) (kips)
A (-ve) 16.00 -0.90 24.75 -23.39 480.00 -11.23
B (-ve) 16.00 -0.90 24,75 -23.39 480.00 -11.23
C (-ve) 16.00 -0.50 2475 -14.97 960.00 -14.37
D (-ve) 16.00 -0.30 24.75 -10.77 6480.00 -69.76
Total vertical net force Fwy = -106.59 kips
Total horizontal net force Fwn = 0.00 kips
Walls load case 3 - Wind 90, GCyi 0.18, -Cpe
Ref. Ext pressure | Peak velocity Net pressure Area Net force
Zone height coefficient cpe | pressure qp p Avret Fw
(ft) (psf) (psf) (ft?) (kips)
Al 15.00 0.80 24.46 12.18 900.00 10.96
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Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe | pressure qp p Arer Fw
(ft) (psf) (psf) (ft?) (kips)
Az 16.00 0.80 2475 12.37 60.00 0.74
B 16.00 -0.28 2475 -10.42 960.00 -10.00
C 16.00 -0.70 24,75 -19.18 2240.00 -42.96
D 16.00 -0.70 2475 -19.18 2240.00 -42.96

Overall loading

Projected vertical plan area of wall
Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Overall horizontal loading

Roof load case 4 - Wind 90, GCy -0.18, +cpe

Avert_w_o0 = d x (H+ hp) = 1140.00 fi2

Avert_r_90 = 0.00 ft2

Fuw,total_min = Pmin_w X Avert_w_g0 + Prmin_r X Avert_r_s0 = 18.24 kips
Fi = Fwwe + Fwwp_o0 = -14.6 Kips

Fw= Fwwa_1 + Fwwa_2 + Fwwpw_o0 = 18.6 kips

Fwtotal = max(Fw - Fi + Fun, Fwtota_min) = 33.2 kips

Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp o] Avres Fw
(ft) (psf) (psf) (ft?) (kips)
A (+ve) 16.00 -0.18 24.75 0.67 480.00 0.32
B (+ve) 16.00 -0.18 24.75 0.67 480.00 0.32
C (+ve) 16.00 -0.18 2475 0.67 960.00 0.64
D (+ve) 16.00 -0.18 24.75 0.67 6480.00 4.33
Total vertical net force Fwv = 5.61 kips
Total horizontal net force Fwh = 0.00 kips
Walls load case 4 - Wind 90, GCy -0.18, +Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp p Arer Fw
(ft) (psf) (psf) (ft?) (kips)
A 15.00 0.80 24.46 21.09 900.00 18.98
Az 16.00 0.80 2475 21.28 60.00 1.28
B 16.00 -0.28 2475 -1.51 960.00 -1.45
C 16.00 -0.70 24,75 -10.27 2240.00 -23.01
D 16.00 -0.70 2475 -10.27 2240.00 -23.01

Overall loading

Projected vertical plan area of wall
Projected vertical area of roof
Minimum overalil horizontal loading
Leeward net force

Windward net force

Overall horizontal loading

Avertw_s0 = d x (H+ hp) = 1140.00 ft2

Aven_r_90 = 0.00 ft?

Fwtotal_min = Prmin_w X Avert w_90 + Pmin_r X Avert r o0 = 18.24 kips
Fi = Fuws + Fwup_so = -6.1 kips

Fw = Fwwa_1 + Fwwa 2 + Fwwpw_s0 = 27.2 kips

Fuwiotal = max(Fw - Fi + Fwh, Fwtotal_min) = 33.2 kips
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WIND LOADING

In accordance with ASCE7-16

Using the components and cladding design method
Tedds calculation version 2.1.09

———60 ft
| 16ft |&

|« 140 ft > le————60 ft
Plan Elevation
Building data
Type of roof Flat
Length of building b =140.00 ft
Width of building d = 60.00 ft
Height to eaves H=16.00 ft
Height of parapet hp = 3.00 ft
Mean height h =16.00 ft
General wind load requirements
Basic wind speed V =115.0 mph
Risk category Il
Velocity pressure exponent coef (Table 26.6-1) Kq = 0.85
Ground elevation above sea level zg =01t
Ground elevation factor Ke = exp(-0.0000362 x zq/1ft) = 1.00
Exposure category (cl 26.7.3) C
Enclosure classification (cl.26.12) Enclosed buildings
Internal pressure coef +ve (Table 26.13-1) GCpip=0.18
Internal pressure coef —ve (Table 26.13-1) GCpin=-0.18

Parapet internal pressure coef +ve (Table 26.11-1) GCpipp = ©.©
Parapet internal pressure coef —ve (Table 26.11-1) GCpinp= ©.0

Gust effect factor Gi=0.85

Topography

Topography factor not significant Ka=1.0

Velocity pressure

Velocity pressure coefficient (Table 26.10-1) Kz =0.86

Velocity pressure gh = 0.00256 x Kz x Kzt x Ka x Ke x V2 x 1psf/mph2 = 24.7 psf

Velocity pressure at parapet
Velocity pressure coefficient (Table 26.10-1) Kz=0.89
Velocity pressure gp = 0.00256 x Kz x Kzt x Kg x Ke x V2 x 1psf/mph? = 25.6 psf
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Peak velocity pressure for internal pressure

Peak velocity pressure — internal (as roof press.)  gi = 24.75 psf

Equations used in tables
Net pressure
Parapet net pressure

P=0nXx [GCp GCpl]

P=0pX[GCo-GCas] 2Se ¢ (D.00) +25. \(om\

Components and cladding pressures - Wall (Table 30.3-1 and (Figure 30. 3-2A))z i Ten s
Component Zone Length Width Eff. area +GCp -GCp Pres (+ve) Pres (-ve)
(ft) (ft) (ft?) (psf) (psf)
<=10 sf 4 - - 10.0 0.90 _-0.99 26.7 -29.0
50 sf 4 - - 50.0 0.79 { -0.88 24.0 -26.2
200 sf 4 - - 200.0 0.69 -0.78 216 -23.8
>500 sf 4 - - 500.1 0.63 -0.72 20.0 -22.3
<=10sf 5 - - 10.0 0.90 -1.26 26.7 -35.6
50 sf 5 - - 50.0 f 0.79 '1 -1.04 240 -30.1
200 sf 5 - - 200.0 0.69 -0.85 216 -25.4
>500 sf 5 - - 500.1 0.63 -0.72 20.0 -22.3
©
> st e
Elevation of gable wall
1
©
h
T»( 128 ft e
Elevation of side wall
Components and cladding pressures - Roof (Figure 30.3-2A)
Component Zone Length Width Eff. area +GCp -GCp Pres (+ve) Pres (-ve)
(ft) (ft) (ft?) (psf) (psf)
<=10 sf 1 - - 10.0 0.30 -1.70 11.9# -46.5
100 sf 1 - - 100.0 0.20 -1.29 9.4* -36.3
200 sf 1 - - 200.0 0.20 -1.16 9.4%# -33.3
>500 sf 1 - - 500.1 0.20 -1.00 9.4% -29.2
<=10 sf 1 - - 10.0 0.30 -0.90 11.9# -26.7
100 sf 1 - - 100.0 0.20 -0.90 9.4% -26.7
500 sf 1 - - 500.0 0.20 -0.55 9.4% -18.1
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Component Zone Length Width Eff. area +GCp -GCp Pres (+ve) Pres (-ve)
(f) (ft) (ft?) (psf) (psf)
>1000 sf 1 - - 1000.1 0.20 -0.40 9.4# -14.4 #
<=10 sf 2 - - 10.0 0.90 -2.30 26.7 -61.4
100 sf 2 - - 100.0 0.74 -1.77 22.8 -48.3
200 sf 2 - - 200.0 0.69 -1.61 216 -44.3
>500 sf 2 - - 500.1 0.63 -1.40 20.0 -39.1
<=10 sf 3 - - 10.0 0.90 -2.30 26.7 -61.4
100 sf 3 - - 100.0 0.74 -1.77 22.8 -48.3
200 sf 3 - - 200.0 0.69 -1.61 216 -44.3
>500 sf 3 - - 500.1 0.63 -1.40 20.0 -39.1

# The final net design wind pressure, including all permitted reductions, used in the design shall not be less than 16psf acting
in either direction

> o e | o6n Lo e

Plan on roof




Job ﬁé}ge 1501 73

Sheet no./rev.

1

AY Tekla.Tedds [
Kreher Engineering, Inc Section
Calc. by

0]

Date Chk'd by Date
5/27/2024

App'd by

Date

SEISMIC FORCES
In accordance with ASCE 7-16

Site parameters
Site class

Mapped acceleration parameters (Section 11.4.2)

at short period

at 1 sec period

Site coefficientat short period (Table 11.4-1)
at 1 sec period (Table 11.4-2)

Spectral response acceleration parameters
at short period (Eq. 11.4-1)
at 1 sec period (Eq. 11.4-2)

D, Soil properties not known

Ss=0.1

S1=0.068
Fa=1.600
Fv=2.400

Swms = Fa x Ss =0.160
Swmt =Fy x S1=0.163

Design spectral acceleration parameters (Sect 11 4.4)

at short period (Eq. 11.4-3)
at 1 sec period (Eq. 11.4-4)

Seismic design category
Occupancy category (Table 1-1)

Sps = 2/3 x Sus = 0.107
Sp1=2/3 x Sm = 0.109

Seismic design category based on short period response acceleration (Table 11.6-1)

A

Seismic design category based on 1 sec period response acceleration (Table 11.6-2)

Seismic design category

Approximate fundamental period
Height above base to highest level of building

From Table 12.8-2:
Structure type

Building period parameter Ci
Building period- parameter x

Approximate fundamental period (Eq 12.8-7)
Building fundamental period (Sect 12.8.2)
Long-period transition period

Seismic response coefficient
Seismic force-resisting system (Table 12.2-1)

Response modification factor (Table 12.2-1)
Seismic importance factor (Table 1.5-2)
Seismic response coefficient (Sect 12.8.1.1)

- Calculated (Eq 12.8-2)

Maximum (Eq 12.8-3)

B
B

hn =10 ft

All other systems
Ct=0.02
x=0.75

Ta = Ctx (hn)* x 1sec/ (1ft)*= 0.112 sec
T=Ta=0.112 sec
TL =12 sec

A. Bearing_Wall_Systems

9. Ordinary reinforced masonry shear walls
R=2

le =1.000

Cs_cac = Sps / (R / le) = 0.0533
Cs_max = Sp1 / (T /1 sec) x (R / ls)) = 0.4837

Tedds calculation version 3.1.03
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Minimum (Eq.12.8-5)

Seismic response coefficient

Seismic base shear (Sect 12.8.1)
Effective seismic weight of the structure
Seismic response coefficient -

Seismic base shear (Eq 12.8-1)

Cs_min = max(0.044 x Sps x l¢,0.01) = 0.0100
Cs =0.0533

W = 1000.0 kips
Cs = 0.0533
V =Cs x W =53.3 kips
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SNOW LOADING
In accordance with ASCE7-16

Tedds calculation version 1.0.10

Building details
Roof type Flat
Width of roof b =138.00 ft

Ground snow load

Ground.snow load (Figure 7.2-1)

Density of snow

Terrain typeSect. 26.7

Exposure condition (Table 7.3-1)

Exposure factor (Table 7.3-1)

Thermal condition (Table 7.3-2)

Thermal factor (Table 7.3-2)

Importance category (Table 1.5-1)
Importance factor (Table 1.5-2)

Min snow load for low slope roofs (Sect 7.3.4)
Flat roof snow load (Sect 7.3)

Left parapet

Balanced snow load height

Height of left parapet

Height from balance load to top of left parapet
Length of roof - left parapet

Drift height windward drift - left parpet

Drift height - left parapet

Drift width

Drift surcharge load - left parapet

Right parapet

Height of right parapet

Height from balance load to top of right parapet
Length of roof - right parapet

Drift height windward drift - right parpet

Drift height - right parapet
Drift width
Drift surcharge load - right parapet

--pg =20.00-Ib/ft? : ,

Pd_ppir = ha_ppir x ¥ = 31.65 |b/ft2

y = min(0.13 x pg / 1ft + 14Ib/it3, 30Ib/ft?) = 16.60 Ib/ft3
Cc

Partially exposed

Ce=1.00

All

Ci=1.00

Il

Is=1.00

pr_min = Is x pg = 20.00 Ib/ft2

pr= 0.7 x Ce x Ct x s x pg = 14.00 Ib/ft?

ho =pr/y=0.84 ft

hpptt = 2.75 ft

he_pptt. = hpptt. - ho = 1.91 ft

lu_pptt = b = 138.00 ft

he_ppt = V(ls) x 0.75 x (0.43 x (Max(20 ft, lu_ppte) x 1H3) x (pg / 11/ +
10)"4 - 1.5ft) = 2.78 ft

ha_ppte = min(ha__pptt, hpptt = hv) = 1.91 ft

Wea_pptt = min(4 x ha_t ppt2 / he_pptt, 8 x (hpptt - hy), b) = 15.25 ft

Pd_pptL = hd_ppt x ¥ = 31.65 |b/ft2

hppir = 2.75 ft

hc_pptR = hpptR -ho=1.91ft

|u_pptR =b =138.00 ft

he_t_ppir = V(ls) x 0.75 x (0.43 x (Max(20 ft, lu_peir) x 172" x (pg / 11D/ +
10)1 - 1.5f) = 2.78 ft

ha_ppr = min(ha_i_ppr, hpptr - he) = 1.91 ft

We_pptr = min(4 x ha_i pptr? / he_pptr, 8 x (hpptr - ho), b) = 15.25 ft
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Parapet

Parapet

Balanced load

R

138’

Roof elevation

Yiopsf




Ground snow load

Ground snow load (Figure 7.2-1)
Density of snow

Terrain typeSect. 26.7

Exposure condition (Table 7.3-1)
Exposure factor (Table 7.3-1)
Thermal condition (Table 7.3-2)
Thermal factor (Table 7.3-2)
Importance category (Table 1.5-1)
Importance factor (Table 1.5-2)
Min snow load for low slope roofs (Sect 7.3.4)
Flat roof snow load (Sect 7.3)

Left parapet

Balanced snow load height

Height of left parapet

Height from balance load to top of left parapet
Length of roof - left parapet

Drift height windward drift - left parpet

Drift height - left parapet
Drift width
Drift surcharge load - left parapet

Right parapet

Height of right parapet

Height from balance load to top of right parapet
Length of roof - right parapet

Drift height windward drift - right parpet

Drift height - right parapet
Drift width
Drift surcharge load - right parapet

‘ Project Job R&ge 19 of 73
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SNOW LOADING
In accordance with ASCE7-16

Tedds calculation version 1.0.10

Building details
Roof type Flat
Width of roof b = 60.00 ft

pg = 20.00 Ib/ft2
v = min(0.13 x pq / 1ft + 141b/f®, 30Ib/ft) = 16.60 Ib/ft?

Cc

Partially exposed
Ce=1.00

All

Ci=1.00

1l

Is=1.00

pr_min = |s x pg = 20.00 Ib/ft2
pr= 0.7 x Ce x Ct x Is x pg = 14.00 Ib/ft2

ho = pr/y = 0.84 ft

hept = 2.75 ft

he_pptt = hpptt - hp = 1.91 ft

lu_pptt = b = 60.00 ft

ha_t_ppt = V(Is) x 0.75 x (0.43 x (Max(20 ft, lu_ppt) x 1112 x (pg / 1Ib/ft2 +
10)"4 - 1.5f) = 1.83 ft

hd_pptt = Min(hd__pptt, hppt. ~ ho) = 1.83 ft

Wa_ppt. = mMin(4 x ha i ppt, 8 x (hpptL - ho), b) = 7.32 ft

Pd_pptt. = ha_ppt. x v = 30.37 Ib/ft?

hpptr = 2.75 ft

hc_pptR = hpptR -ho=1.91 1t

lu_pptr = b = 60.00 ft

ha_pptr = V(ls) x 0.75 x (0.43 x (Max(20 ft, lu_poir) x 1#2)13 x (pg / 1Ib/E2 +
10)"4 - 1.5ft) = 1.83 ft

hd_pptr = Min(hda_1 pptr, hpptr - ho) = 1.83 ft

Woa_pptr = mMin(4 x ha_i_pptr, 8 x (hpptr - hb), b) = 7.32 ft

Pd_pptr = hd_pptr x ¥ = 30.37 Ib/ft?
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Parapet

> T3

Parapet

Balanced load
2! 9"

v

|
|
[« 60’ >

Roof elevation

ool
22 2
Tu > - 546 b

Ly lo°
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MASONRY WALL PANEL DESIGN (TMS 402/602-16)

In accordance with strength design method

Masonry wall panel details

jﬂfﬁdl\;a Aﬂ‘« WALl

Reinforced single-wythe wall, the walll is pinned at the top and at the bottom for out of plane loads
The wall is fixed at the bottom and free at the top for in plane loads
L=20ft
h=14.667 ft

Panel length
Panel height

le

I

»
1

14' 8"

Seismic properties
Seismic design category

Seismic importance factor (ASCE7 Table 1.5-2)
Design spectral response acceleration parameter, short periods (ASCE7 11.4.4)

Seismic wall classification

Redundancy factor, on out-of-plane load

Construction details
Wall thickness

B

le=1

20'

Sps = 0.107
Nonparticipating
No prescriptive minimum seismic reinforcement

pe=1.0

t=9.625in

Tedds calculation version 2.2.08
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»
—>

9.625"
je——4813"—ple—a813" ]

l¢
<

Masonry details

Hollow concrete units grouted at 32 in on center in running bond fully bedded with PCL class S mortar
Compressive strength of unit
Density of masonry units
Height of masonry units
Length of masonry units
Number of internal webs
Number of end webs

Internal web thickness

Face shell thickness
End web thickness

Area of block
Area of grout
Density of grout
Self weight of wall

9.625"

|
¢

feu = 3250 psi

Yblock = 135 Ib/ft®

hp =7.625 in

Ib=15.625in

Nweb =1

Nena = 2

tow=1.251in

tor = 1.25 in

te =1.25in

Ablock = [t x Io = (Ib - Nweb X tow - Nend x tbe) x (t - 2 x tor)] / Ib = 50.52 in?/ft
Agrout = [0.25 x (Io - Nweb x tow - Nend x the) x (t - 2 x tof)] / Ib = 16.25 in3/ft
Ygrout = 140 Ib/ft3

Wsw = Ablock X Yblock + Agrout X Ygrout = 63.16 psf

15.625" N

1.25"

ja1.25'ple———7.125"

l< 1 .25'*———5.938"—*1 .25‘*—5.938"** 1.25%]
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From TMS 602-16 Table 2 - Compressive strength of masonry

Net compressive strength of masonry fm = 2500 psi

Modulus of elasticity for masonry Em = 900 x fm = 2250000 psi
Shear modulus of masonry Gv=0.4 x Em = 900000 psi
From TMS 402 -16 Table 9.1.9.2 - Modulus of rupture

Modulus of rupture normal to bed fr_norm = 104 psi

Modulus of rupture parallel to bed fr_para = 167 psi

Reinforcement details

Yield strength of reinforcement fy = 60000 psi

Allowable tensile stress in reinforcement Fs = 32000 psi

Modulus of elasticity for reinforcement Es = 29000000 psi

Vertical reinforcement provided No.5 bars at 32 in centers

Area of vertical reinforcement As = x Dia? / (4 x s) = 0.12 in%/ft

Yield strength of horizontal reinforcement fyv = 70000 psi

Allowable tensile stress in horizontal reinforcement Fsv = 30000 psi

Horizontal reinforcement provided (2) W1.7 wires at 16 in centers

Area of horizontal reinforcement Av=2 x nt x HDia? / (4 x sy) = 0.03 in%/ft
Minimum area of vertical reinf. (cl. 9.3.6.2) As_min = Av 1 3 = 0.01 in?/ft

PASS - Area of vertical reinforcement provided exceeds the minimum

Lateral out-of-plane loads

Wind load on panel W =10 psf

Wind load on parapet Wp =18 psf

Seismic load factor (ASCE7 12.11.1) Fp=10.4 x Sps x le = 0.043
Seismic load from wall Ewan = max(Fp,0.1) x wsw = 6.3 psf
Additional seimic load Eada = 0 psf

Seismic lateral load on panel E = Ewan + Eada = 6.3 psf

Lateral in-plane loads

Vertical loading details

Dead load at supported level DL = 3990 Ib/ft

Live roof load at supported level LLr = 595 Ib/ft at an eccentricity of 2.667 in
Vertical seismic load factor applied to dead load Fev=0.2 x Sps = 0.021

From ASCE 7-16 cl.2.3 - Combining factored loads using strength design (Utilization)

Load combination no.1 1.4 x DL (0.085)

Load combination no.2 1.2xDL+16xLL +0.5x (LLror SL or RL) (0.076)
Load combination no.3 12xDL+LL +1.6x (LLror SLor RL) (0.084)
Load combination no.4 1.2xDL+1.6x (LLror SLorRL) + 0.5 x W (0.084)
Load combination no.5 1.2xDL+W+LL +0.5x (LLror SL or RL) (0.076)
Load combination no.6 1.2xDL+LL +0.2x SL+En+Eyv (0.074)

Load combination no.7 0.9 x DL +W (0.070)

Load combination no.8 0.9 x DL + En- Ev (0.053)

Properties of masonry section
Cross-sectional area A=Ttxlo-0.75 x (Ib - Nweb x tbw = Nend x the) x (t - 2 x tef)] / I = 66.8 in2/it
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Properties for walls loaded out-of-plane:
Moment of inertia

Section modulus
Radius of gyration
Effective height factor

[=13/12-0.75 x (Ib - Nweb x tow - Nend x the) x (t- 2 x tof)2/ (12 x I) = 685.5
in“/ft

S =1/c=142.4 in®it

r=[l/A]=3.204 in

K=1

Consider wall at bottom under load combination no.1

‘Axial force, out of plane - Combiination No.1 - lbs/t Shear force, out of plane - Combination No.1 - Ibs/ft Moment force, out of plane - Combination No.1 - Ib_in

Axial load at bottom of panel
Slenderness ratio
Nominal axial strength

Strength reduction factor
Design axial strength

Nominal cracking moment strength
Modular ratio

Distance to neutral axis

Moment of inertia of cracked section

P = 6883 Ib/ft
(Kx h)/r=254.927 <99
Pn=0.8 x (0.8 x fm x (A=~ As) + As x 0 ksi) x [1 - (K x h)/ (140 x r))?] =
90225 |b/ft
$=0.9
¢ x Pn = 81203 Ib/ft
P /(¢ x Pn) = 0.085
PASS - Nominal axial strength exceeds axial load
Mcr = S x fr_nom = 14778 Ib_in/ft
n= Es/Em=12.889
Cer = (As x fy + P) / (0.64 x frn) = 0.718 in
le=nxAs+Pxt/(fyx2xd))x(d-ce)+ce®/3=51.1inYft
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Consider wall at bottom under load combination no.5

Axial force, out of plane - Combination No.5 - Ibs/ft Shear force, out of plane - Combination No.5 - Ibs/t Moment force, out of plane - Combination No.5 - lo_in

Shear force
Compressive force

Net shear area
Nominal shear strength

Strength reduction factor
Design shear strength

V = 69 Ib/ft
Nu = 5900 Ib/ft
Anv=d x I / ((Nweb + 1) x Sgrout) = 14.099 in?/ft
Vi = min([4 - 1.75 x min(M / (V x d), 1)] x Ay x V(fm x 1 psi) + 0.25 x Ny, 6
x Anv x V(fm x 1 psi)) = 4230 Ib/ft
v=0.8
¢v x Vn = 3384 Ib/ft
V/ (¢v x Vn) = 0.020
PASS - Design shear strength exceeds applied shear strength
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MASONRY WALL PANEL DESIGN (TMS 402/602-16) Nsary ﬂ&“ wn i

In accordance with strength design method
Tedds calculation version 2.2.08
Masonry wall panel details
Reinforced single-wythe wall with a parapet, the wall is pinned at the top and at the bottom for out of plane loads
The wall is fixed at the bottom and free at the top for in plane loads

Panel length L=20ft
Panel height h =14.667 ft
Parapet height hp = 4 ft
fe— 20 —> .

14' 8"

Seismic properties

Seismic design category B

Seismic importance factor (ASCE7 Table 1.5-2) le=1

Design spectral response acceleration parameter, short periods (ASCE7 11 4.4)

Sbs = 0.107
Seismic wall classification Nonparticipating

No prescriptive minimum seismic reinforcement
Redundancy factor, on out-of-plane load pe=1.0

Construction details
Wall thickness ' t=7.625in
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7.625"
j——3812"—ple——3812—»|

Masonry details
Hollow concrete units grouted at 32 in on center in running bond fully bedded with PCL class S mortar
Compressive strength of unit fou = 3250 psi
Density of masonry units ’ Yolock = 135 1b/ft3
Height of masonry units hy = 7.625 in
Length of masonry units “ lb =15.625 in
Number of internal webs - Nweb =1
Number of end webs Nena = 2
Internal web thickness tow=1.251in
Face shell thickness tr=1.251in
End web thickness te =1.25in
Area of block Abiock = [t x Ib - (Ib - Nweb x tow - Nend x toe) x (t - 2 x tof)] / I = 44.76 in?/ft
Area of grout Agrout = [0.25 x (Ib - Nweb x tow - Nena x toe) x (t - 2 x tof)] / b = 11.69 in?/ft
Density of grout Yarout = 140 [b/ft3
Self weight of wall Wsw = Ablock X Yblock + Agrout X Ygrout = 53.32 psf
» 15.625" »
'y ry
]
0 n
i
v X

41,25 5.938"—— pla1. 25— 5.938" — plq1.25b]
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From TMS 602-16 Table 2 - Compressive strength of masonry

Net compressive strength of masonry m = 2500 psi

Modulus of elasticity for masonry Em =900 x fm = 2250000 psi
Shear modulus of masonry Gv = 0.4 x Em = 900000 psi
From TMS 402 -16 Table 9.1.9.2 - Modulus of rupture

Modulus of rupture normal to bed fr_nom = 104 psi

Modulus of rupture parallel to bed fr_para = 167 psi

Reinforcement details

Yield strength of reinforcement fy = 60000 psi

Allowable tensile stress in reinforcement Fs = 32000 psi

Modulus of elasticity for reinforcement Es = 29000000 psi

Vertical reinforcement provided No.5 bars at 32 in centers

Area of vertical reinforcement As =7 x Dia?/ (4 x s) = 0.12 in%/ft

Yield strength of horizontal reinforcement fyv = 70000 psi

Allowable tensile stress in horizontal reinforcement Fs, = 30000 psi

Horizontal reinforcement provided (2) W1.7 wires at 16 in centers

Area of horizontal reinforcement Av =2 x 1t x HDia? / (4 x sv) = 0.03 in?/ft
Minimum area of vertical reinf. (cl. 9.3.6.2) As min = Av/ 3 =0.01 in%ft

PASS - Area of vertical reinforcement provided exceeds the minimum

Lateral out-of-plane loads

Wind load on panel W = 26.2 psf

Wind load on parapet Wp = 42.7 psf

Seismic load factor (ASCE7 12.11.1) Fp=10.4 x Sps x le = 0.043
Seismic load from wall Ewan = max(Fp,0.1) x wsw = 5.3 psf
Additional seimic load Eadd = 0.1 psf

Seismic lateral load on panel E = Ewal + Ead = 5.4 psf

Lateral in-plane loads

Vertical loading details

Dead load at supported level DL = 1400 lb/ft

Live roof load at supported level LL- =210 Ib/ft at an eccentricity of 1.813 in
Vertical seismic load factor applied to dead load Fev = 0.2 x Sps = 0.021

From ASCE 7-16 cl.2.3 - Combining factored loads using strength design (Utilization)

Load combination no.1 1.4 x DL (0.055)

Load combination no.2 1.2xDL+16xLL +0.5x (LL-or SL or RL) (0.049)
Load combination no.3 1.2xDL+LL +1.6x (LLror SL or RL) (0.052)
Load combination no.4 1.2x DL+ 1.6 x (LLror SL or RL) + 0.5 x W (0.093)
Load combination no.5 1.2xDL+W+LL +0.5x (LLror SL or RL) (0.208)
Load combination no.6 1.2xDL+LL +0.2xSL+En+Eyv (0.048)

Load combination no.7 0.9xDL+W (0.226)

Load combination no.8 0.9 x DL + En- Ev (0.052)

Properties of masonry section
Cross-sectional area A=[txIb-0.75 x (Ib - Nweb X tow = Nend x tbe) x (t - 2 x tef)] / b = 56.4 in/ft
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Properties for walls loaded out-of-plane:

Moment of inertia

Section modulus
Radius of gyration
Effective height factor

1=13712-0.75 x (Ib - Nweb x tbow = Nend x tne) x (t - 2 x to)3/ (12 x lp) = 366.6

in#ft

S=1/c=96.2in%ft
r=[I/A] = 2.548 in

K=1

Consider wall at maximum moment location under load combination no.7

Axial force, out of plane - Combination No.7 - Ibs/ft Shear force, out of plane - Combination No.7 - lbs/ft

Maximum moment location
Axial load at mid-height of panel
Slenderness ratio

Nominal axial strength

Strength reduction factor

Design axial strength

Factored axial stress
Factored axial stress limit

6.44 ft

P = 1847 Ib/ft

-4099.2

(Kx h)/r=69.061 <99
Pn=0.8 x (0.8 x fm x (A - As) + As x 0 ksi) x [1 - (K x h) / (140 x r))?] =

68196 Ib/ft
$=0.9

¢ x Pn = 61377 Ib/it
P/ (4 x Pn) = 0.030

P /=20 psi

Moment force, out of plane - Combination No.7 - Ib_in

PASS - Nominal axial strength exceeds axial load

0.2 x fm = 500 psi
PASS - Allowable stress under out of plane loads exceeds factored axial stress
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Nominal cracking moment strength
Modular ratio

Distance to neutral axis

Moment of inertia of cracked section
By iteration

Bending moment at mid-height of panel

Depth of reinforcement

Effective width per bar

Strength reduction factor

Tensile strain in reinforcement

Maximum usable compressive strain of masonry
Fiber of max.compressive strain to neutral axis
Tensile force at balance point

Compressive force at balance point
Design axial force at balance point
Design moment at balance point

Mer = S x fi_norm = 9976 Ib_in/ft

n= Es/Em=12.889

Cor = (As x fy + P) / (0.64 x fm) = 0.456 in
ler=nx (As+ P xt/(fyx2xd))x (d-cu)?+ce® /3 =21.6 in¥/it
Muo = M = 6528 Ib_in/ft

Suo =5 x Muo x h?/ (48 x Em x ) = 0.026 in
Mut = Muo + P x 8uo = 6576 Ib_in/ft

Su1 =5 x Mut x h?/ (48 x Em x ) = 0.026 in
M= Muo + P x du1 = 6576 Ib_in/ft
d=3.813in

ber = min(s, 6 x thom, 72 in) = 32 in

$=0.9

gs =fy/ Es = 0.0021

emu = 0.0025

Cbal = €mu X d / {(emu + &s) = 2.086 in

Toal = As x fy = 6903 Ib/ft

B1=0.8

Cbal = 0.8 x fm x B1 x Coa = 40053 |b/ft

Pbal = ¢ x (Cbal — Thal) = 29835 Ib/ft

Mbai = ¢ x [Toar x (d —t/2) + Cpai x (t/ 2 - B1 x Coat / 2)] = 107352 Ib_in/ft

Maximum design moment from integration diagram M. = 29160 Ib_in/ft

Maximum area of tensile reinforcement (9.3.3.2)
70

60

M/ M. = 0.226

PASS - Combination of applied axial load and flexure is acceptable

As_max = 0.64 x fm x [Smu / (Emu + 1.5 x Ss)] x d/fy=0.544 in/ft

PASS - Area of reinforcement provided is less than maximum allowable

50

40

Axial load - kips/ft

30

20

_}§.6 kip_in/ft, 1,8Kips/ft

.4 kip_in/ft, 29.8 Kips/ft

/ZTT 4?

60 80 100 120 140 160

Moment - kip_in/ft

Strength interaction diagram
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Consider wall at bottom under load combination no.7

Shear force
Compressive force

Net shear area
Nominal shear strength

Strength reduction factor
Design shear strength

V = 169 Ib/ft
u = 2156 Ib/ft

Anv=d x I / (Nweb + 1) x Sgrout) = 11.169 in?/ft

Vn = min([4 - 1.75 x min(M / (V x d), 1)] x Anv x V(fm x 1 psi) + 0.25 x Ny, 6
x Anv x V(fm x 1 psi)) = 2773 Ib/ft

(I)v =0.8
dv x Vo = 2218 Ib/ft
V/ (v x Vn) = 0.076

PASS - Design shear strength exceeds applied shear strength
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MASONRY WALL PANEL DESIGN (TMS 402/602-16)

In accordance with strength design method

Masonry wall panel details

Reinforced single-wythe wall with a parapet, the wall is pinned at the top and at the bottom for out of plane loads

Tedds calculation version 2.2.08

The wall is fixed at the bottom and free at the top for in plane loads

Panel length L=201t
Panel height h = 14.667 ft
Parapet height hp = 4 it
¢ 20 »

»le
I

148"

Seismic properties
Seismic design category

Seismic importance factor (ASCE7 Table 1.5-2)

Seismic wall classification

Redundancy factor, on out-of-plane load

Construction details
Wall thickness

B

le=1

Design spectral response acceleration parameter, short periods (ASCE7 11.4.4)

Sps =0.107

Nonparticipating

No prescriptive minimum seismic reinforcement

pe=1.0

t=7.625in
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7.625"
fe——3812"—ple——-3812"— |

Masonry details
Hollow concrete units grouted at 32 in on center in running bond fully bedded with PCL class S mortar

Compressive strength of unit feu = 3250 psi
Density of masonry units Yolock = 135 b/t
Height of masonry units ho = 7.625 in
Length of masonry units Ilb=15.625in
Number of internal webs Nweb = 1
Number of end webs Nend = 2
Internal web thickness tow =1.25in
Face shell thickness tr =1.25in
End web thickness tre =1.25in
Area of block Aviock = [t x Io = (Ib - Nweb x tbw - Nend x toe) x (t - 2 x tor)] / Ib = 44.76 in?/ft
Area of grout Agrout = [0.25 x (Ib - Nweb x tow = Nend x toe) x (t -2 x tof)] / Ib = 11.69 in?/ft
Density of grout Yarout = 140 Ib/ft®
Self weight of wall Wsw = Ablock X Yoiock + Agrout X Ygrout = 53.32 psf
e 15.625" >
A ry
&

© -

N~ [T}

2 K2

41,25 5.938 125 5.938" — plq1.25p]
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From TMS 602-16 Table 2 - Compressive strength of masonry

Net compressive strength of masonry fm = 2500 psi

Modulus of elasticity for masonry m = 800 x fm = 2250000 psi
Shear modulus of masonry Gv = 0.4 x Em = 900000 psi

From TMS 402 -16 Table 9.1.9.2 - Modulus of rupture

Modulus of rupture normal to bed fr_nom = 104 psi

Modulus of rupture parallel to bed fr_para = 167 psi

Reinforcement details

Yield strength of reinforcement fy = 60000 psi

Allowable tensile stress in reinforcement Fs = 32000 psi

Modulus of elasticity for reinforcement Es = 29000000 psi

Vertical reinforcement provided No.5 bars at 32 in centers

Area of vertical reinforcement As =7t x Dia?/ (4 x s) = 0.12 in%/ft
Yield strength of horizontal reinforcement fyv = 70000 psi

Allowable tensile stress in horizontal reinforcement Fsv = 30000 psi

Horizontal reinforcement provided (2) W1.7 wires at 16 in centers
Area of horizontal reinforcement Av=2x 7 x HDia2/ (4 x sv) = 0.03 in2/ft
Minimum area of vertical reinf. (cl. 9.3.6.2) As min=Av/3=0.01 inZft

PASS - Area of vertical reinforcement provided exceeds the minimum

Lateral out-of-plane loads

Wind load on panel W = 26.2 psf

Wind load on parapet Wp = 42.7 psf

Seismic load factor (ASCE7 12.11.1) Fp=0.4 x Sps x le = 0.043
Seismic load from wall Ewal = max(Fp,0.1) x wsw = 5.3 psf
Additional seimic load Eadd = 0.1 psf

Seismic lateral load on panel E = Ewal + Eadd = 5.4 psf

Lateral in-plane loads

Vertical loading details

Dead load at supported level DL = 2590 Ib/ft

Live roof load at supported level LLr =385 Ib/ft at an eccentricity of 1.813 in
Vertical seismic load factor applied to dead load Fev = 0.2 x Sps = 0.021

From ASCE 7-16 cl.2.3 - Combining factored loads using strength design (Utilization)

Load combination no.1 1.4 x DL (0.082)

Load combination no.2 1.2xDL+16xLL +0.5x (LLror SL or RL) (0.073)
Load combination no.3 1.2xDL+LL +1.6x (LL-or SL or RL) (0.080)
Load combination no.4 1.2x DL + 1.6 x (LLror SL or RL) + 0.5 x W (0.087)
Load combination no.5 1.2xDL+W+LL +0.5 x (LLr or SL or RL) (0.176)
Load combination no.6 1.2xDL+LL +0.2x SL+En+Ey (0.071)

Load combination no.7 0.9 x DL +W (0.201)

Load combination no.8 0.9xDL +En-Ey (0.051)

Properties of masonry section
Cross-sectional area A=t xlb=-0.75 x (Ib - Nweb x tow - Nena x toe) x (t - 2 x to)] / I = 56.4 in2/ft
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Properties for walls loaded out-of-plane:
Moment of inertia

Section modulus
Radius of gyration
Effective height factor

I'=13/12-0.75 x (Ib - Nweb x tow - Nend x tbe) x (t - 2 x tcf)3 / (12 x Ip) = 366.6
in%/ft

S=1/c=96.2 in%it

r=A[l/A] = 2.548 in

K=1

Consider wall at maximum moment location under load combination no.7

Axial force, out of plane - Combiination No.7 - Ibs/ft Shear force, out of plane - Combination No.7 - Ibs/ft Moment force, out of plane - Combination No.7 - Ib_in

Maximum moment location
Axial load at mid-height of panel
Slenderness ratio

Nominal axial strength

Strength reduction factor

Design axial strength

Factored axial stress
Factored axial stress limit

40992

6.44 ft
P = 2918 Ib/ft
(Kxh)/r=69.061 <99
Pn=0.8 x (0.8 x fm x (A - As) + As x 0 ksi) x [1 - (K x h) / (140 x r))?] =
68196 Ib/ft
$=0.9
¢ x Pn= 61377 Ib/ft
P /(¢ x Pn) = 0.048
PASS - Nominal axial strength exceeds axial load
P/t=232psi
0.2 x f'm =500 psi
PASS - Allowable stress under out of plane Ioads exceeds factored axial stress
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Nominal cracking moment strength Mer = S x fi_norm = 9976 Ib_in/ft
Modular ratio n= Es/Em=12.889
Distance to neutral axis Cor = (As x fy + P) / (0.64 x fm) = 0.511 in
Moment of inertia of cracked section lr=nx (As+Pxt/(fyx2xd)x(d-ce)?+ce®/3=23.5in“ft
By iteration Muo = M = 6528 Ib_in/ft

Suo =5 x Muo x h?/ (48 x Em x I) = 0.026 in
Mut = Muo + P x 8uo = 6603 Ib_in/ft
Su1 =5 x Mut x h2/ (48 x Em x 1) = 0.026 in

Bending moment at mid-height of panel M= Muo + P x 8u1 = 6604 Ib_in/ft
Depth of reinforcement d=3.813in
Effective width per bar betr = min(s, 6 x thom, 72 in) = 32 in
Strength reduction factor $=0.9
Tensile strain in reinforcement gs = fy / Es = 0.0021
Maximum usable compressive strain of masonry  emy = 0.0025
Fiber of max.compressive strain to neutral axis Cbal = €mu X d / (€mu + €5) = 2.086 in
Tensile force at balance point Toat = As x fy = 6903 Ib/ft

B1=0.8
Compressive force at balance point Cobal = 0.8 x fm x B1 x Coal = 40053 [b/ft
Design axial force at balance point Poal = ¢ x (Coal — Toal) = 29835 Ib/ft
Design moment at balance point Moai = ¢ x [Toat x (d —t/2) + Cbal x (t/2 - B1 x Cva / 2)] = 107352 Ib_in/ft
Maximum design moment from integration diagram M. = 32835 Ib_in/ft

M/ M. = 0.201

PASS - Combination of applied axial load and flexure is acceptable
Maximum area of tensile reinforcement (9.3.3.2)  As_max = 0.64 x fin x [emu/ (gmu + 1.5 x €5)] x d / fy = 0.544 in2/ft

PASS - Area of reinforcement provided is less than maximum allowable
70

60

50

40

Axial load - kips/ft

30 7.4 Kip_in/ft, 29.8 Kips/ft
20

10

f.e kip_in/ft, 2.9 kipS/ft

/fo 40 60 80 100 120 140 160

Moment - kip_in/ft
Strength interaction diagram
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Consider wall at bottom under load combination no.7

Shear force
Compressive force

Net shear area
Nominal shear strength

Strength reduction factor
Design shear strength

V = 169 Ib/ft
Nu = 3227 Ib/ft

Anv =d x Ib / ((Nweb + 1) x Sgrout) = 11.169 in2/ft

Va = min([4 - 1.75 x min(M / (V x d), 1)] x Anv x V(fm x 1 psi) + 0.25 x Ny, 6
x Anv x V(fim x 1 psi)) = 3041 Ib/ft

ov=0.8
dv x Vn = 2432 Ib/ft
V/ ((I)v X Vn) =0.069

PASS - Design shear strength exceeds applied shear strength
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MASONRY WALL PANEL DESIGN (TMS 402/602-16)

In accordance with strength design method

Masonry wall panel

details

Tedds calculation version 2.2.08

Reinforced single-wythe wall, the wall is free at the top and fixed at the bottom for out of plane loads
The wall is fixed at the bottom and free at the top for in plane loads

Panel length
Panel height

14' 8"

Seismic properties

L=201t
h = 14.667 ft
|g— 20' |

Seismic design category

Seismic importance factor (ASCE7 Table 1.5-2)

Seismic wall classification

Redundancy factor, on out-of-plane load

Construction details

Wall thickness

B

le=1

Design spectral response acceleration parameter, short periods (ASCE7 11.4.4)

Sbs = 0.107

Nonparticipating

No prescriptive minimum seismic reinforcement

pe=1.0

t=7.625in
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Masonry details
Hollow concrete units grouted at 48 in on center in running bond fully bedded with PCL class S mortar

Compressive strength of unit feu = 3250 psi
Density of masonry units Yoiock = 135 Ib/ft3
Height of masonry units hp = 7.625 in
Length of masonry units lb=15.625in
Number of internal webs Nweb =1
Number of end webs Nena = 2
Internal web thickness tow=1.251in
Face shell thickness tr=1.25in
End web thickness te =1.25in
Area of block Ablock = [t X Ib - (Ib = Nweb x tow = Nend x toe) x (t - 2 x tor)] / Ib = 44.76 in?/ft
Area of grout Agrout = [0.17 x (Ib - Nweb x tow - Nend x toe) x (t- 2 x tof)] / I = 7.95 in?/ft
Density of grout Yorout = 140 Ib/ft®
Self weight of wall Wsw = Ablock X Yblock + Agrout X Ygrout = 49.69 psf
I« 15.625" »

7625"

l41.25 D e———— 5125 pla1.25"]

M1 25— 5938 plq1.25be————— 5938 plq1.25%]
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From TMS 602-16 Table 2 - Compressive strength of masonry

Net compressive strength of masonry fm = 2500 psi

Modulus of elasticity for masonry Em =900 x fm = 2250000 psi
Shear modulus of masonry Gv = 0.4 x Em = 900000 psi
From TMS 402 -16 Table 9.1.9.2 - Modulus of rupture

Modulus of rupture normal to bed fr_norm = 97 psi

Modulus of rupture parallel to bed fr_para = 167 psi

Reinforcement details

Yield strength of reinforcement fy = 60000 psi

Allowable tensile stress in reinforcement Fs = 32000 psi

Modulus of elasticity for reinforcement Es = 29000000 psi

Vertical reinforcement provided No.5 bars at 48 in centers

Area of vertical reinforcement As = 1t x Dia? / (4 x s) = 0.08 in2/ft
Yield strength of horizontal reinforcement fyv = 70000 psi

Allowable tensile stress in horizontal reinforcement Fs, = 30000 psi

Horizontal reinforcement provided (2) W1.7 wires at 16 in centers
Area of horizontal reinforcement Ay =2 x ntx HDia? / (4 x sv) = 0.03 in2/ft
Minimum area of vertical reinf. (cl. 9.3.6.2) As_min = Av/ 3 = 0.01 in?/ft

PASS - Area of vertical reinforcement provided exceeds the minimum

Lateral out-of-plane loads

Wind load on panel W =10 psf

Wind load on parapet Wp =18 psf

Seismic load factor (ASCE7 12.11.1) Fp=10.4 x Sps x le = 0.043
Seismic load from wall Ewan = max(Fp,0.1) x wsw = 5 psf
Additional seimic load Eada = 0 psf

Seismic lateral load on panel E = Ewan + Eadqd = 5 psf

Lateral in-plane loads

Vertical loading details
Vertical seismic load factor applied to dead load Fev=0.2 x Sps = 0.021

From ASCE 7-16 ¢l.2.3 - Combining factored loads using strength design (Utilization)

Load combination no.1 1.4 x DL (0.018)

Load combination no.2 1.2xDL+1.6xLL +0.5x (LLror SL or RL) (0.015)
Load combination no.3 1.2xDL+LL +1.6x (LLror SLorRL) (0.015)
Load combination no.4 1.2x DL+ 1.6 x (LLror SL or RL) + 0.5 x W (0.352)
Load combination no.5 1.2xDL+W+LL +0.5x (LL- or SL or RL) (0.756)
Load combination no.6 1.2xDL+LL +0.2xSL+En+Ey (0.349)

Load combination no.7 0.9xDL+W (0.773)

Load combination no.8 0.9 x DL + En - Ev (0.366)

Properties of masonry section
Cross-sectional area A=[txIb-0.83 x (I - Nweb x tow - Nena x toe) x (t - 2 x tbr)] / I = 52.7 in2/ft
Properties for walls loaded out-of-plane:




(/\

A¥ Tekla.Tedds

Kreher Engineering, Inc

Project Job Rage 44 of 73
Section Sheet no./rev.

4
Calc. by Date Chk'd by Date App'd by Date
0} 5/28/2024

Moment of inertia

Section modulus
Radius of gyration
Effective height factor

1=13/12-0.83 x (Ib - Nweb x tow - Nend x the) x (t - 2 x tof)3 / (12 x I) = 358.4
in4/ft

S=1/c=94in%

r=+[l/A] =2.608 in

K=1

Consider wall at bottom under load combination no.7

Axial load at bottom of panel
Slenderness ratio
Nominal axial strength

Strength reduction factor

Design axial strength

Factored axial stress
Factored axial stress limit

Nominal cracking moment strength

Modular ratio

Axial force, out of plane - Combination No.7 - Ibsfft Shear force, out of plane - Combination No.7 - Ibsft  Moment force, out of plane - Combination No.7 - Ib_in

P =656 Ib/ft
(Kxh)/r=67.492 <99

n=0.8x(0.8xfmx (A-As)+As x 0ksi) x [1-((Kx h)/ (140 x r))?3] =
64636 [b/ft
$=0.9
¢ x Pn = 58173 ib/ft
P /(¢ x Pn) =0.011

PASS - Nominal axial strength exceeds axial load

P/t=7 psi
0.2 x fm = 500 psi

PASS - Allowable stress under out of plane loads exceeds factored axial stress

er = S x fr_nom = 9135 Ib_in/ft
n= Es/En=12.889
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Distance to neutral axis Cor = (As x fy + P) / (0.64 x fm) = 0.274 in
Moment of inertia of cracked section a=Nx(As+Pxt/(fyx2xd))x(d-ce)?+ca®/3=14.2 in¥ft
By iteration Muo = M = 12907 Ib_in/ft

8uo = Mer x h2/(4XEle)+(Mu0~Mcr)Xh2/(4><Em>< ler) =1.000 in
Mus = Muo + P x 8u2 = 13683 Ib_in/ft
Su3 = Mer x h2/(4 X Emx|1)+ (Mys - Mer) x h2/(4 x Em x ler) =1.188 in

Bending moment at bottom of panel M= Muwo + P x 8us = 13686 [b_in/ft
Depth of reinforcement d=3.813in
Effective width per bar bert = min(s, 6 x thom, 72 in) = 48 in
Strength reduction factor $=0.9
Tensile strain in reinforcement es =fy / Es = 0.0021
Maximum usable compressive strain of masonry  emu = 0.0025
Fiber of max.compressive strain to neutral axis Cbal = €mu X d / (€mu + &s) = 2,086 in
Tensile force at balance point Toal = As x fy = 4602 Ib/ft

B1=0.8
Compressive force at balance point Chal = 0.8 x fm x B1 x Cva = 40053 Ib/ft
Design axial force at balance point Pbal = ¢ x (Cbal — Tha)) = 31906 Ib/ft
Design moment at balance point Moai = ¢ x [Toai x (d =t/ 2) + Coai x (t/ 2 - B1 x Coar / 2)] = 107352 Ib_in/t
Maximum design moment from integration diagram M. = 17696 Ib_in/ft

M/M:=0.773

PASS - Combination of applied axial load and flexure is acceptable
Maximum area of tensile reinforcement (9.3.3.2)  As_max = 0.64 x fm x [emu/ (emu + 1.5 x €s)] x d / fy = 0.544 in/ft
PASS - Area of reinforcement provided is less than maximum allowable

60

50

40

4 Kip_in/ft, 31.9 kips/ft
30 p_| o kip

Axial load - kips/ft

20

_13.24ig_in/ft, 0.7 kips/it

20 40 60 80 100 120 140 160

Moment - kip_in/ft
Strength interaction diagram

Consider wall at bottom under load combination no.7
Shear force V =147 Ib/ft
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Compressive force Nu = 656 Ib/ft
Net shear area A =d x lo / ((Nweb + 1) x Sgrout) = 7.446 in?/ft
Nominal shear strength Vo =min([4 - 1.75 x min(M / (V x d), 1)] x Awv x V(fm x 1 psi) + 0.25 x Ny, 4
x Anv x V(fm x 1 psi)) = 1002 Ib/ft
Strength reduction factor ¢v=0.8
Design shear strength dv x Vn = 801 Ib/ft

V/ (¢v x Vn) = 0.183
PASS - Design shear strength exceeds applied shear strength
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"FOOTINGS.xIs" Program
Version 3.0

: Subject:
Job Number: Originator: | Checker: |

Input Data: +Pz

Footing Data: +My

Footing Length, L. =
Footing Width, B =|

Footing Thickness, T = D |h
Concrete Unit Wt., yc =
Soil Depth, D = —
Soil Unit Wt., ys = T

Pass. Press. Coef., Kp =
Coef. of Base Friction, p =
Uniform Surcharge, Q =

L

Pier/Loading Data: [ 1
Number of Piers = Nomenclature

Pier #1

Xp (i)
Yp (i)
Lpx (it.)
Lpy ()
h (ft.)
Pz (k) =
Hx (k)
Hy (k)
MX (ft-k)
My (ft-k)

FOOTING PLAN

1of2 5/28/2024 11:49 AM
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"FOOTINGS.xIs" Program

Version 3.0

Results: Nomenclature for Biaxial Eccentricity:
Case 1: For 3 Corners in Bearing
Total Resultant Load and Eccentricities: (Dist. x> L and Dist.y > B)
ZPz=] -493 [kips | Dist. x |
ex=| 0.13 [t (<=L/6) o | Pmax
ey=| 0.00 ] __IBrg.Ly
Overturning Check:
EMrx = N.A. ft-kips
FSE(ZI;;(( - mﬁ fikips Line of zero Dist.y
TMry = 574 ftekips pressure Brg. Lx
=Moy = 0.65 ft-kips
FS(ot)y ={ 8.889 |(>=1.5) IS
Case 2: For 2 Corners in Bearing e v
Sliding Check: (Dist. x> L and Dist. y <= B)
Pass(x)=| 17.63 |kips | Dist. x
Frict(x) = 1.48  [|kips C__. Pmax
FS(slid)x =] N.A. "] ¥ Brg. Ly
Passive(y) =| 41.07 |kips
Frict(y) = 1.48 kips Dist. y
FS(slid)y =[ N.A. Brg. Ly2
Uplift Check: Line of zero
IPz(down) =] -4.93 |kips pressure — Y
TPz(uplift)y ={  0.00 |kips
FS(uplifty = N.A.
Case 3: For 2 Corners in Bearing
Bearing Length and % Bearing Area: (Dist. x <=L and Dist.y > B)
Dist. x={ N.A. |t | Dist. x
Disty=[ NA. |t | Brg. Lx2 | Pmax
Brg. Lx=| 2.330 it
Brg. Ly=| 1.000 it
%Brg. Area=| 100.00 [%
Biaxial Case = N.A.
Dist. y
Gross Soil Bearing Corner Pressures: Line of zero
P1=]| 2824 |ksf pressure Brg. Lx1
P2=| 2.824 |ksf —
P3=| 1407 |ksf RN
P4=| 1.407 |ksf Case 4: For 1 Corner in Bearing N v
(Dist. x <=L and Dist. y <=B)
| Dist. x |
P3=1.407 ks# P2=2.824 ksf | Brg. Lx | Pmax
P4=1.407 ksf L P1=2.824 ksf Dist. y
CORNER PRESSURES Brg. Ly
Line of zero pressure
Maximum Net Soil Pressure:

Pmax(net) = Pmax(gross)-(D+T)*ys

Pmax(net) =] 1.384 |ksf

20f2

5/28/2024 11:49 AM
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STEEL MEMBER DESIGN (AISC 360)

In accordance with AISC360 15th Edition published 2016 using the ASD method

Safety factors

Shear

Flexure

Tensile yielding
Tensile rupture
Compression

Design section 1
Section details
Section type

ASTM steel designation
Steel yield stress

Steel tensile stress
Modulus of elasticity

20"

Analysis results

Required flexural strength - Major axis
Required flexural strength - Minor axis
Required shear strength - Major. axis
Required shear strength - Minor axis

Restraint spacing
Major axis lateral restraint
Minor axis lateral restraint
Torsional restraint

Tedds calculation version 4.4.08

Qv =1.67
Qb =1.67
Oty =1.67
Qtr = 2.00
Qc=1.67

HSS 20x8x5/8 (AISC 15th Edn (v15.0))
User defined

Fy =50 ksi

Fu =65 ksi

E = 29000 ksi

HSS 20x8x5/8 (AISC 15th Edn (v15.0))

Section depth, d, 20 in

Section breadth, b, 8 in

Weight of section, Weight, 110.4 Ibfft

Section thickness, t, 0.581 in

Area of section, A, 30.3 in2

Radius of gyration about x-axis, r,6.89in
Radius of gyration about y-axis, r, 3.34in
Elastic section modulus about x-axis, S,, 144 in3
Elastic section modulus about y-axis, Sy, 84.6in3
Plastic section modulus about x-axis, Z,, 185 in3
Plastic section modulus about y-axis, Zy 96.4in°
Second moment of area about x-axis, |, 1440 in*
Second moment of area about y-axis, Iy, 338in4

Mr_x = 367.5 kipS__ft
My = 26.3 kips_ft
Vix =-42.6 kips

Viy = 3.3 kips

Lx = 34.5 ft
Ly=34.51ft
L. =34.5ft

Classification of sections for local buckling - Section B4
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Classification of flanges in flexure - Table B4.1b (case 17)
Width to thickness ratio max(d-3 xt, br-3 xt)/t=31.42
Limiting ratio for compact section Aot = 1.12 x V[E / Fy] = 26.97
Limiting ratio for non-compact section A= 1.40 x V[E / Fy] = 33.72 Noncompact

Classification of web in flexure - Table B4.1b (case 19)

Width to thickness ratio
Limiting ratio for compact section
Limiting ratio for non-compact section

Design of members for shear - Chapter G
Required shear strength

Web area

Web plate buckling coefficient

Web shear coefficient - eq G2-9
Nominal shear strength - eq G4-1
Safety factor

Allowable shear strength

Required shear strength
Web area
Web plate buckling coefficient

Web shear coefficient - eq G2-9
Nominal shear strength - eq G4-1
Safety factor

Allowable shear strength

Design of members for flexure - Chapter F
Required flexural strength

Yielding - Section F7.1

Nominal flexural strength for yielding - eq F7-1

Lateral-torsional buckling - Section F7.4
Unbraced length
Limiting unbraced length for yielding - eq F7-12

max(d-3xt, br-3xt)/t=31.42
Aowt = 2.42 x \[E / Fy] = 58.28
Aw = 5.70 x V[E / Fy] = 137.27 Compact
Section is noncompact in flexure

Vr,x =42.6 kips
w=2x(d-3xt)xt=21.215 in

ke=5

(d-3xt)/t<=1.10x (kv x E/Fy)

Cv2 =1.000

Vox = 0.6 x Fy x Aw x Cy2 = 636.4 kips

Qv =167

Vex = Vnx/ Qv = 381.1 kips
Vr,x / Vc,x =0.112
PASS - Allowable shear strength exceeds required shear strength
Vry = 3.3 kips
Av=2x(bs-3xt) xt=7.271in?

kv=5
(br-3xt)/t<=1.10 x V(kv x E / Fy)
Cv2=1.000

Vny = 0.6 x Fy x Aw x Cv2 = 218.1 kips
Qv =167

Vey = Vhy/ Qv=130.6 kips
Vry /Vey=0.025
PASS - Allowable shear strength exceeds required shear strength

M:x = 367.5 kips_ft

Mn,yld,x = Mp,x = Fy x Zx=1770.8 kips_ft

Lb = 34.5 ft
Lo=0.13 x E x ry x V(J x A) / (Fy x Z,) = 18.899 ft

Limiting unbraced tength for inelastic LTB - eq F7-13 Lr=2xExryx V(J x A) /(0.7 x Fy x Sx) = 533.62 ft

LTB modification factor

Cv =1.000

Nominal flexural strength for lateral-torsional buckling - eq F7-10

Mnitox = mil’l(Cb X (Mp,x - (Mp,x -0.7 x Fy x Sx) X (Lb - Lp) / (Lr - Lp)), Mp,x) =
760.2 kips_ft
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Compression flange local buckling - Section F7.2

Nominal flexural strength for compression flange local buckling - eq F7-2
Mnbx = Min(Mpx - (Mpx - Fy x Sx) x (3.57 x (br- 3 x t) / t x V(Fy / E) - 4.0),
Mpx) = 770.8 kips_ft

Web local buckling - Section F7.3

Nominal flexural strength for web local buckling - eq F7-5
Mnwiox = Mpx = 770.8 kips_ft

Allowable flexural strength - F1
Nominal flexural strength Mnx = min(Mnyidx, Mnfibx) = 770.8 kips_ft
Allowable flexural strength Mcx = Mnx / Qb = 461.6 kips_ft
Mrx / Mcx = 0.796
PASS - Allowable flexural strength exceeds required flexural strength

Design of members for flexure - Chapter F
Required flexural strength Mry = 26.3 Kips_ft

Yielding - Section F7.1
Nominal flexural strength for yielding - eq F7-1 Mnyidy = Mpy = Fy x Zy = 401.7 kips_ft

Compression flange local buckling - Section F7.2

Nominal flexural strength for compression flange local buckling - eq F7-2
Mnby = min(Mpy - (Mpy - Fy x Sy) x (3.57 x (d - 3 x ) / t x V(Fy / E) - 4.0),
Mp.y) = 369.3 kips_ft

Web local buckling - Section F7.3
Nominal flexural strength for web local buckling - eq F7-5
Mnwiby = Mpy = 401.7 kips_ft

Allowable flexural strength - F1
Nominal flexural strength Mny = min(Mnyiay, Masiby) = 369.3 Kips_ft
Allowable flexural strength Mcy = Mny / Qb = 221.1 kips_ft
Mry / Mcy = 0.119
PASS - Allowable flexural strength exceeds required flexural strength

Design of members for combined forces - Chapter H
Combined flexure and axial force - eq H1-1b Mrx / Mex + Mry / Mcy = 0.915
PASS - Combined flexure and axial force is within acceptable limits
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Density of concrete

Yeone = 150.0 Ib/t®
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FOOTING ANALYSIS
In accordance with ACI318-19

Tedds calculation version 3.3.03

Summary results
Overall design status PASS
Overall design utilisation 0.877
Description Unit  |Applied Resisting FoS Result
Uplift verification kips 74.4 Pass
Description Unit Applied Resisting Utilization Result
Soil bearing ksf 1.761 2.007 0.877 Pass
Description Unit Provided Required Utilization Result
Moment, positive, x-direction kip_ft |42.1 116.1 0.362 Pass
Moment, positive, y-direction kip_ft [42.1 116.1 0.362 Pass
Shear, one-way, x-direction kips 21.3 43.7 0.487 Pass
Shear, one-way, y-direction kips 213 45.5 0.468 Pass
Shear, two-way, Col 1 psi 70.985 189.737 0.374 Pass
Min.area of reinf, bot., x-direction in2 1.966 2.480 Pass
Max.reinf.spacing, bot, x-direction in 18.0 10.1 Pass
Min.area of reinf, bot., y-direction in? 1.966 2.480 Pass
Max.reinf.spacing, bot, y-direction in 18.0 10.1 Pass
Pad footing details
Length of footing Lx=6.51ft
Width of footing Ly=6.5ft
Footing area A=Lxx Ly =42.25 ft?
Depth of footing h=14in
Depth of soil over footing hsoit = 28 in
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1.761 ksf

1.761 ksf

Column no.1 details
Length of column

Width of column

position in x-axis

position in y-axis

Soil properties

Net allowable bearing pressure
Density of soil

Angle of internal friction
Design base friction angle
Coefficient of base friction
Self weight

Soil weight

Column no.1 loads
Dead load in z

Live load in z

1.761 ksf

1.761 ksf

Footing analysis for soil and stability

Load combinations per ASCE 7-16

1.0D (0.835)
1.0D + 1.0L (0.877)

Combination 2 results: 1.0D + 1.0L

Ix1 =12.00 in
ly1=12.00 in
x1=39.00 in
y1=39.00 in

Qallow_Net = 1.5 ksf using a soil factor of safety, FSsai, of 1

vsoil = 145.0 Ib/ft3

¢ = 30.0 deg

Sob = 30.0 deg

tan(dey) = 0.577

Fswt = h X ycone = 175 psf
Fsoil = hsoil X yson = 338.3 psf

Foz1 = 49.1 Kkips
FLz1 = 3.6 kips
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Forces on footing
Force in z-axis

Moments on footing
Moment in x-axis, about x is 0

Moment in y-axis, about y is 0

Uplift verification
Vertical force

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis
Eccentricity of base reaction in y-axis

Pad base pressures

- Minimum base pressure
Maximum base pressure

Allowable bearing capacity
Allowable bearing capacity

FOOTING DESIGN
In accordance with ACI318-19

Material details

Compressive strength of concrete

Yield strength of reinforcement
Compression-controlled strain limit (21.2.2)
Cover to top of footing

Cover to side of footing

Cover to bottom of footing

Concrete type

Concrete modification factor

Column type

Analysis and design of concrete footing

Load combinations per ASCE 7-16
1.4D (0.444)

Faz = yp x A x (Fswt + Fsoi) + D x (Fpz1) + YL x Fizt = 74.4 kips

Max = 70 x (A x (Fswt + Fsoil) x Lx / 2) + yp x (Foz1 x X1) + 1 x (FLzt x x1) =
241.8 kip_ft '

May =y x (A x (Fswt + Fsor) x Ly / 2) + b x (Fpz1 x Y1) + 1 x (FLz1 x y1) =
241.8 kip_ft

Faz = 74.388 kips
PASS - Footing is not subject to uplift

€dx = Max/ Faz- Lx /2 =0in
edy=Mdy/FdZ'Ly/2=0in

1 =Fazx (1-6x@ax/Lx-6xeaq/Ly)/ (Lxx Ly) = 1.761 ksf

Q2= Fazx (1-6 x €/ Lx+ 6 x €sy/ Ly) / (Lx x Ly) = 1.761 ksf
g3 =Fazx (1+6 x eax/Lx-6xewy/Ly)/(Lxx Ly) =1.761 ksf
Q4= Fazx (1 +6 x eax/Lx+6 xea/Ly)/ (Lxx Ly) =1.761 ksf
Qmin = Min(q1,92,93,94) = 1.761 ksf

Qmax = max(q1,92,93,094) = 1.761 ksf

Qallow = Qaliow_Net + {(h + hsoil) x ¥soil) / FSsoil = 2.007 ksf
Omax / Qallow = 0.877
PASS - Allowable bearing capacity exceeds design base pressure

Tedds calculation version 3.3.03

fc = 4000 psi
fy = 60000 psi
ey = 0.00200
Crom t =3 in
Cnom_s = 3in
Cnom_b =3 in
Normal weight
A=1.00
Concrete




5' TeklawTedd S Project Job Rage 56 of 73

Kreher Engineering, Inc Section Sheet no./rev.
4
Calc. by Date Chk'd by Date App'd by Date
0 5/29/2024

1.2D + 1.6L + 0.5Lr (0.435)
1.2D + 1.6L + 0.5S (0.435)

1.2D + 1.6L + 0.5R (0.435)

1.2D + 1.0L + 1.6Lr (0.421)

1.2D +1.0L + 1.6S (0.421)

1.2D +1.0L + 1.6R (0.421)

1.2D + 1.6Lr + 0.5W (0.396)

1.2D + 1.6S + 0.5W (0.396)

1.2D + 1.6R + 0.5W (0.396)

1.2D +1.0L + 0.5Lr + 1.0W (0.421)

1.2D + 1.0L + 0.5S + 1.0W (0.421)

1.2D + 1.0L + 0.5R + 1.0W (0.421)

(1.2 +0.2 x Sps)D + 1.0L + 0.2S + 1.0E (0.487)
0.9D + 1.0W (0.374)

(0.9 - 0.2 x Sps)D + 1.0E (0.374)

Combination 14 results: (1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E

Forces on footing
Ultimate force in z-axis Fuz = 0 x A x (Fswt + Fsoil) + yp % (Fpz1) + yo x FLze = 102.7 Kips

Moments on footing

Ultimate moment in x-axis, about x is 0 Mux = yp x (A x (Fswt + Fsoi) X Lx / 2) + yp x (Fpz1 x X1) + YL x (FLz1 x X1) =
333.8 kip_ft

Ultimate moment in y-axis, about y is 0 Muy = b x (A x (Fswt + Fsou) x Ly / 2) + vy x (Fpz1 x y1) + 7L x (Fiz1 x y1) =
333.8 kip_ft

Eccentricity of base reaction

Eccentricity of base reaction in x-axis eux=Muw/Fuz-Lx/2=0in

Eccentricity of base reaction in y-axis ey =My/Fuz-Ly/2=0in

Pad base pressures
qut = Fuzx (1-6 x eux/ Lx- 6 x euw/ Ly) / (Lx x Ly) = 2.431 ksf
qu=Fux(1-6xeuw/Lx+6xeuw/Ly)/(LxxLy) =2.431 ksf
qQus = Fuzx (1 + 8 x eux/Lx-6 x ew/ Ly) / (Lx x Ly) = 2.431 ksf
Qua = Fuzx (1+6 x eux/Lx+6 xeuw/Ly)/(Lxx Ly) =2.431 ksf
Minimum ultimate base pressure Qumin = MIN(Qqu1,qu2,0u3,qus) = 2.431 ksf
Maximum ultimate base pressure Qumax = Max(qu1,quz,qus,qus) = 2.431 ksf
Shear diagram, x axis (kips)

213 %6.2
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Moment diagram, x axis (kip_ft)
42.1

Moment design, x direction, positive moment

Ultimate bending moment
Tension reinforcement provided
Area of tension reinforcement provided

Minimum area of reinforcement (8.6.1.1)

Maximum spacing of reinforcement (8.7.2.2)

Depth to tension reinforcement
Depth of compression block
Neutral axis factor

Depth to neutral axis

Strain in tensile reinforcement
Minimum tensile strain(8.3.3.1)

Nominal moment capacity
Flexural strength reduction factor
Design moment capacity

One-way shear design, x direction
Ultimate shear force

Depth to reinforcement

Size effect factor (22.5.5.1.3)

Ratio of longitudinal reinforcement
Shear strength reduction factor
Nominal shear capacity (Eq. 22.5.5.1)

Design shear capacity

Muxmax = 42.082 kip_ft
8 No.5 bottom bars (10.1 in c/c)
Asxbotprov = 2.48 in?
As.min = 0.0018 x Ly x h = 1.966 in?
PASS - Area of reinforcement provided exceeds minimum
Smax = Min(2 x h, 18 in) =18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
d =h - Cnom_b - dxpot / 2 = 10.688 in
a = Asxbotprov x fy / (0.85 x f'c x Ly) = 0.561 in
B1=0.85
c=a/fB1 =0.660in
et=0.003 x d / c - 0.003 = 0.04557
€min = gty + 0.003 = 0.00500
PASS - Tensile strain exceeds minimum required
Mn = Asxbotprov X fy x (d - a/ 2) = 129.046 kip_ft
¢r = min(max(0.65 + 0.25 x (gt - &) / (0.003), 0.65), 0.9) = 0.900
OMn = ¢r x Mn = 116.142 Kip_ft
Muxmax / $Mn = 0.362
PASS - Design moment capacity exceeds ultimate moment load

Vux = 21.273 kips
dv = mln(h - Cnom_b - d)x.bot / 2,h - Cnom_t - ¢x.top / 2) =10.688 in

As =1
pw = min(Asxjop.prov,Asx.bot,prov) / (Ly X dv) =0.00297
ov=0.75

Vh = min(8 x As x A x (pw)'® x V(fe x 1 psi) x Ly x dv, 5 x A x V(fc x 1 psi) x
Ly x dv) = 60.662 kips
OVh = dv x Vn = 45.497 kips
Vux/ ¢Vn = 0.468
PASS - Design shear capacity exceeds ultimate shear load
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Shear diagram, y axis (kips)

Moment diagram, y axis (kip_ft)

42.1

Moment design, y direction, positive moment

Ultimate bending moment
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement (8.6.1.1)

Maximum spacing of reinforcement (8.7.2.2)

Depth to tension reinforcement
Depth of compression block
Neutral axis factor

Depth to neutral axis

Strain in tensile reinforcement
Minimum tensile strain(8.3.3.1)

Nominal moment capacity
Flexural strength reduction factor
Design moment capacity

One-way shear design, y direction
Ultimate shear force

Depth to reinforcement

Size effect factor (22.5.5.1.3)

Ratio of longitudinal reinforcement
Shear strength reduction factor

Muy.max = 42.082 kip_ft
8 No.5 bottom bars (10.1 in c/c)
Asyibot.prov = 2.48 in?
As.min =0.0018 x Lx x h = 1.966 in?
PASS - Area of reinforcement provided exceeds minimum
Smax = min(2 x h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing

d = h - Cnom_b - Pxbot - dypot / 2 = 10.063 in
a = Asypotprov x fy / (0.85 x fc x L) = 0.561 in
B1=0.85
c=al/ps =0.660in
e =0.003 x d/ ¢ - 0.003 = 0.04273
gmin = &y + 0.003 = 0.00500
PASS - Tensile strain exceeds minimum required

Mn = Asybotprov x fy x (d - a/ 2) = 121.296 kip_ft
¢r = min(max(0.65 + 0.25 x (gt - gy) / (0.003), 0.65), 0.9) = 0.900
OMn = ¢r x Ma = 109.167 kip_ft
Muy.max / ¢Mn = 0.385

PASS - Design moment capacity exceeds ultimate moment load

Vuy = 21.273 kips

dv = min(h - Cnom_b - ¢xbot - dybot / 2,h - Crom_t - dy.top / 2) = 10.063 in
As =1

pw = Min(Asy.top.prov, Asy.botprov) / (Lx x dv) = 0.00316

v =0.75
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Nominal shear capacity (Eq. 225.5.1)

Design shear capacity

Two-way shear design at column 1

Depth to reinforcement

Shear perimeter length (22.6.4)

Shear perimeter width (22.6.4)

Shear perimeter (22.6.4)

Shear area

Surcharge loaded area

Ultimate bearing pressure at center of shear area
Ultimate shear load

Ultimate shear stress from vertical load
Column geometry factor (Table 22.6.5.2)
Column location factor (22.6.5.3)

Size effect factor (22.5.5.1.3)

Concrete shear strength (22.6.5.2)

Shear strength reduction factor
Nominal shear stress capacity (Eq. 22.6.1 .2)
Design shear stress capacity (8.5.1.1 (d)

Vi =min(8 x As x A x (pw)"® x V(fc x 1 psi) x Lx x dv, 5 x & x V(e x 1 psi) x
Lx x dv) = 58.273 kips
®Vn = ¢v x Vn = 43.705 Kkips
Vuy ! $Vn = 0.487
PASS - Design shear capacity exceeds ultimate shear load

dv2=10.375 in
Ip =22.375 in
lyp =22.375in
bo =2 x (It + dv2) + 2 x (ly1 + dv2) = 89.500 in
Ap = lxperim X ly perim = 500,641 in?
Asur = Ap - Ix1 x ly1 = 356.641 in2
Qup.avg = 2.431 ksf
Fup = vp x (Foz1) + L x Fiz1 + yp x Ap x Femt + Y0 X Asur X Fsoil - Qup.avg X Ap =
65.914 kips
Vug = max(Fup / (bo x dv2),0 psi) = 70.985 psi
B =1/l =1.00
as =40
s =1
Vepa = (2 + 4/ B) x As x A x V(fe x 1 psi) = 379.473 psi
Vepb = (ais X dv2 / bo + 2) x As x A x V(fe x 1 psi) = 419,753 psi
Vepe = 4 x As x A x V(fe x 1 psi) = 252,982 psi
Vep = Min(Vepa,Vepb, Vope) = 252.982 psi
¢v=10.75
Vn = Vep = 252,982 psi
$Vn = dv x Vo = 189.737 psi
Vug / ¢vn = 0.374

PASS - Design shear stress capacity exceeds ultimate shear stress load
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8 No.5 bottom bars (10.1 in c/c)
8 No.5 top bars (10.1 in c/c)

8 No.5 bottom bars (10.1 in c/c)
8 No.5 top bars (10.1 in ¢/c)
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STEEL COLUMN DESIGN

In accordance with AISC360-10 and the ASD method

T

Tedds calculation version 1.0.10

Column and loading details

Column details
Column section

Design loading

Required axial strength
Moment about x axis at end 1
Moment about x axis at end 2

Maximum moment about x axis
Moment about y axis at end 1
Moment about y axis at end 2

Maximum moment about y axis
Maximum shear force parallel to y axis
Maximum shear force parallel to x axis

Material details

Steel grade

Yield strength

Ultimate strength

Modulus of elasticity

Shear modulus of elasticity

Unbraced lengths

For buckiing about x axis
For buckling about y axis
For torsional buckling

HSS 6x6x5/16

r= 83 kips (Compression)
Mx1 = 11.0 Kips_ft
Mz = 11.0 kips_ft
Single curvature bending about x axis
Mx = max(abs(Mx1), abs(Mxz)) = 11.0 kips_
My1 = 11.0 kips_ft
My2 = 11.0 kips_ft
Single curvature bending about y axis
My = max(abs(My1), abs(My2)) = 11.0 kips_ft
Viy = 5.0 kips
Vix = 5.0 kips

=

A500Gr.C
Fy =50 ksi

Fu =62 ksi

E = 29000 ksi
G = 11200 ksi

Lx=120in
Ly=120in
L-=120in
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Effective length factors

For buckling about x axis x=1.00

For buckling about y axis Ky=1.00

For torsional buckling Kz=1.00

Section classification

Section classification for local buckling (cl. B4)

Critical flange width
Critical web width

Width to thickness ratio of flange (compression)
Width to thickness ratio of web (compression)
Width to thickness ratio of flange (major flexure)
Width to thickness ratio of web (major flexure)
Width to thickness ratio of flange (minor flexure)
Width to thickness ratio of web (minor flexure)

Compression
Limit for nonslender section

Flexure

Limit for compact flange
Limit for noncompact flange
Limit for compact web

Limit for noncompact web

Slenderness

Member slenderness
Slenderness ratio about x axis
Slendermness ratio about y axis

Second order effects

b=br-3xt=5.127in
h=d-3xt=5.127in
AMc=b/t=17.619
wc=h/t=17.619
Mux=b/t=17.619
wx=h/t=17.619
My=h/t=17.619
Mwry=b/t=17.619

Arc=1.40 x V(E / Fy) = 33.716
The section is nonslender in compression

At t=1.12 x V(E / Fy) = 26.973

Mis=1.40 x V(E / Fy) = 33.716

Apw_f=2.42 x V(E / Fy) = 58.281

At = 5.70 x V(E / Fy) = 137.274
The section is compact in flexure about the major axis
The section is compact in flexure about the minor axis

SRx=Kxx Lx /1« =51.9
SRy=KyXLy/ry=51.9

Second order effects for bending about x axis (cl. App 8.1)

Coefficient Cm

Coefficient o

Elastic critical buckling stress
P-8 amplifier

Required flexural strength

Cmx=0.6+ 0.4 x Mx1/ M2 = 1.000

o=1.6

Petx = 7% x E x Ix / (Kix x Lx)? = 681.8 kips

Bix =max(1.0, Cmx/ (1 - o x P / Petx)) = 1.142
M = Bix x Mx = 12.8 kips_ft

Second order effects for bending about y axis (cl. App 8.1)

Coefficient Cr
Coefficient o ,
Elastic critical buckling stress

Cmy=0.6 +0.4 x My1 / My2 = 1.000
a=1.6
Pe‘]y =2 x E x ly 7 (Kiy x Ly)2 =681.8 kIpS
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P-8 amplifier Bty = max(1.0, Cmy / (1 - & x Pr/ Pety)) = 1.142

Required flexural strength Mry = By x My = 12.6 kips_ft

Design of members for shear parallel to y axis - Chapter G

Required shear strength Vi = 5,000 kips

Web area w=2x(d-3xt)xt=2.984in2

Web plate buckling coefficient kv=5

Web shear coefficient - eq G2-3 Cv=1

Nominal shear strength — eq G2-1 Viy = 0.6 x Fy x Aw x Cy = 89.517 kips

Safety factor for shear Qv=1.67

Allowable shear strength Vey = Viy / Qv = 53.603 kips

Design of members for shear parallel to x axis - Chapter G

Required shear strength Vi = 5.000 kips

Web area Av=2x (br-3xt) xt=2.984 in?

Web plate buckling coefficient kv=5

Web shear coefficient - eq G2-3 Cv=1

Nominal shear strength — eq G2-1 Vix = 0.6 x Fy x Aw x Cv = 89.517 kips

Safety factor for shear Qv =1.67

Allowable shear strength Vex = Vax I Qv = 53.603 kips

Reduction factor for slender elements

Reduction factor for slender elements (E7)
The section does not contain any slender elements therefore:-

Slender element reduction factor Q=1.0

Compressive strength

Flexural buckling about x axis (cl. E3)

Elastic critical buckling stress Fex = (n? x E) / (SRx)? = 106.1 ksi
Reduction factor Qx=Q= 1.000

Flexural buckling stress about x axis Fox = Qx x (0.658%<FyFex) y Fy = 41,0 ksi
Nominal flexural buckling strength Prx = Fox x Ag = 263.9 kips

Flexural buckling about y axis (cl. E3)

Elastic critical buckling stress Fey = (n? x E) / (SRy)? = 106.1 ksi
Reduction factor Qy=Q= 1.000

Flexural buckling stress about y axis Fory = Qy x (0.658%<F¥Fey) « Fy = 41,0 ksi
Nominal flexural buckling strength Pny = Fay x Ag = 263.9 kips

Allowable compressive strength (cl. E1)

Safety factor for compression Qc=1.67

Allowable compressive strength Pe = min(Pnx, Pny) / Qc = 158.0 kips

PASS - The allowable compressive strength exceeds the required compressive strength

Flexural strength about the major axis

Yielding (cl. F7.1)
Nominal flexural strength Mnx_yia = Mpx = Fy x Zx = 56.7 kips_ft
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Allowable flexural strength about the major axis (cl. F1)
Safety factor for flexure Qp=1.67
Allowable flexural strength Mex = min(Mnx_yia) / Qb = 33.932 kip_ft
PASS - The allowable flexural strength about the major axis exceeds the required flexural strength

Library item - Design flex str ASD x RHSFlexural strength about the minor axis
Yielding (cl. F7.1)

Nominal flexural strength Mry_yia = Mpy = Fy x Zy = 56.7 kips_ft
Allowable flexural strength about the minor axis (cl. F1)

Safety factor for flexure Qb =1.67

Allowable flexural strength Mey = Mny_yia / Q0 = 33.9 kips_ft

PASS - The allowable flexural strength about the minor axis exceeds the required flexural strength

Combined forces
Member utilization (cl. H1.1)
Equation H1-1a UR = abs(Pr) / Pc + 8 /9 x (M / Mox + Mry / Mey) = 0.994
PASS - The member is adequate for the combined forces
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MASONRY LINTEL DESIGN TO TMS/MSJC 2016

Using the allowable stress design method
Tedds calculation version 1.2.02

Masonry details

Masonry type Concrete

Density of masonry unit v = 135 Ib/ft®
Pattern bond Running

Mortar type PCL Type S
Compressive strength of masonry unit feu = 3250 psi

Net compressive strength of masonry (Table 2) m = 2500 psi
Modulus of elasticity (4.2.2) Em = 900 x fm = 2250000 psi
Allowable flexural tensile stress (8.2.4.2) Ft =106 psi
Reinforcement details

Allowable tensile stress Fs = 32000 psi
Modulus of elasticity of steel Es = 29000000 psi
Cover to reinforcement

Bottom cover to reinforcement Cnom_b = 2 iNn

Side cover to reinforcement Crom_s = 1.5in

[
I Ov). 1 x No.3 shear leg
e @ @6inclc
©
°
L 2 x No.5 bars
1¢7 625 m*l
Section properties
Modular ratio n=Es/En=12.89
Section width , b=7.625in
Section depth h=16in
Net shear area A =b x d =100.57 in?
Section modulus S=bxh?/6=2325.33in°
Depth to tension reinforcement d=13.19in
Flexure design (Chapter 8)
Tension reinforcement 2 x No. 5 bars
Area of tension reinforcement As = Noot x BarAreabot = 0.62 in?

Reinforcement ratio pratio= As / (b x d) = 0.00616
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Neutral axis factor

Lever arm factor

Cracking moment

Design bending moment
Tensile stress in reinforcement

Allowable tensile stress in reinf. (8.3.3.1)

Reinforcement stress ratio

Compressive stress in masonry

Allowable stress in masonry (8.3.4.2.2)

Masonry stress ratio

Shear design (Chapter 8)
Design shear force
Shear stress (8-21)

k= V(2 x prato x N+ (prato x N)?) - pratio x N = 0.327
j=1-k/3=0.891
Mer =2.5 x Ftx S = 7.2 kip_ft
M = 7.90 Kip_ft
fs= M/ (As x j x d) = 13011 psi
Fs = 32000 psi
fs / Fs = 0.407
PASS - Allowable tensile stress exceeds tensile stress due to flexure
fo=2x M/ (jxkx b xd? =490.5 psi
Fb=0.45 x fm = 1125.0 psi
fo / Fo = 0.436

PASS - Allowable compressive stress exceeds compressive stress due to flexure

Maximum allowable shear stress (8-24)

Shear stress ratio

Moment shear relationship, M/Vd

Allowable shear stress resisted by masonry

Allowable shear stress in steel

Shear reinforcement

Maximum shear reinf. spacing (8.3.5.2.1)

Area of shear reinforcement provided

Area of shear reinforcement required (8-27)

Minimum fongitudinal reinf. req’'d (8.3.5.2.2)

V = 7.90 kips
fv=V/An = 78.5 psi
Fyv = 2 x V(fm x 1psi) = 100.0 psi
fv/Fv= 0.785
PASS - Maximum allowable shear stress exceeds shear stress

Assume M_Vdratio = 1.0

o = 1/2 x (4.0 - 1.75 xM_Vdratio)xV(fm x 1psi) = 56.3 psi
Fvs = fy - Fum = 22.3 psi

1xNo.3legat6inclc
Smax = min{d / 2,48 in) = 6.6 in
PASS - Shear reinforcement spacing is less than maximum allowable
Av = Ny x BarAreay = 0.11 in?
Ay req=2 x Fus x Anx s/ (Fs x h) = 0.06 in?

PASS - Area of shear reinforcement provided exceeds required shear reinforcement

Along_min = 0.04 in?

PASS - Flexural reinforcement satisfies minimum longitudinal reinforcement requirement
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MASONRY LINTEL DESIGN TO TMS/MSJC 2016

Using the allowable stress design method

Masonry details

Masonry type

Density of masonry unit

Pattern bond

Mortar type

Compressive strength of masonry unit

Net compressive strength of masonry (Table 2)
Modulus of elasticity (4.2.2)

Allowable flexural tensile stress (8.2.4.2)

Reinforcement details
Allowable tensile stress
Modulus of elasticity of steel

Cover to reinforcement
Bottom cover to reinforcement
Side cover to reinforcement

Concrete
y =135 Ib/ft®
Running
PCL Type S
feu = 3250 psi
m = 2500 psi
Em =900 x fm = 2250000 psi
Ft= 106 psi

Fs = 32000 psi
Es = 29000000 psi

Cnom_b = 2in
Cnom_s = 1.5in

16 in——— >
13.19 in—p

Section properties

Modular ratio

Section width

Section depth

Net shear area

Section modulus

Depth to tension reinforcement
Flexure design (Chapter 8)
Tension reinforcement

Area of tension reinforcement
Reinforcement ratio

2 x No.5 bars

n=Es/Emn=12.89
b=7.625in

h=16in

Anv =b x d = 100.57 in?
S=bxh?/6=2325.33in°
d=13.19in

2 x No. 5 bars
As = Nbot x BarAreapet = 0.62 in?
prato= As / (b x d) = 0.00616

Llb

Tedds calculation version 1.2.02
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Neutral axis factor

Lever arm factor

Cracking moment

Design bending moment

Tensile stress in reinforcement
Allowable tensile stress in reinf. (8.3.3.1)
Reinforcement stress ratio

Compressive stress in masonry
Allowable stress in masonry (8.3.4.2.2)
Masonry stress ratio

k= V(2 x praio x N+ (pratio x N)?) - pratio x N = 0.327
j=1-k/3=0.891
r=25xFixS=7.2 kip_ft
M = 0.83 Kip_ft
fs =M/ (As x j x d) = 1367 psi
Fs = 32000 psi
fs / Fs = 0.043
PASS - Allowable tensile stress exceeds tensile stress due to flexure
fo=2xM/(xkxbxd? = 51.5 psi
Fp=0.45 x fm =1125.0 psi
fo / Fp = 0.046

PASS - Allowable compressive stress exceeds compressive stress due to flexure

Shear design (Chapter 8)

Design shear force

Depth of shear area

Moment shear relationship, M/vd
Shear stress (8-21)

Allowable masonry shear stress (8-26)

Masonry shear stress ratio

V = 0.83 Kips
dv=16.00 in
Assume M_Vdraio = 1
fv=V/Aw=8.3 psi
Fv=1/2 x (4.0 - 1.75 xM_Vdraio)xV(fm x 1psi)
Fv=56.3 psi
fv/Fv= 0.147
PASS - Allowable shear stress exceeds shear stress in masonry




AY Tekla.Tedds

Kreher Engineering, Inc

Project Job Refge 70 of 73
Section Sheet no./rev.

1
Calc. by Date Chk'd by Date App'd by Date
0 5/29/2024

MASONRY LINTEL DESIGN TO TMS/MSJC 2016

Using the allowable stress designh method

Masonry details
Masonry type

Density of masonry unit
Pattern bond

Mortar type

Compressive strength of masonry unit

Net compressive strength of masonry (Table 2)

Modulus of elasticity (4.2.2)

Allowable flexural tensile stress (8.2.4.2)

Reinforcement details
Allowable tensile stress
Modulus of elasticity of steel

Cover to reinforcement
Bottom cover to reinforcement
Side cover to reinforcement

Section properties

Modular ratio

Section width

Section depth

Net shear area

Section modulus

Depth to tension reinforcement
Flexure design (Chapter 8)
Tension reinforcement

Area of tension reinforcement
Reinforcement ratio

Concrete

v = 135 Ib/ft?

Running

PCL Type S

feou = 3250 psi

fm = 2500 psi

Em =900 x fm = 2250000 psi
Ft= 106 psi

Fs = 32000 psi
Es = 29000000 psi

Cnom_b =2 in
Crom_s = 1.5in

21.19 in—p

24 in——p

—

2 x No.5 bars

n=Es/En=12.89

b =9.625in

h=24in

Anv = b x d =203.95 in?
S=bxh?/6=924in?
d=21.19in

2 x No. 5 bars
As = Nbot x BarAreanot = 0.62 in?
pratio= As / (b x d) = 0.00304

L. 2o

Tedds calculation version 1.2.02
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Neutral axis factor

Lever arm factor

Cracking moment

Design bending moment

Tensile stress in reinforcement
Allowable tensile stress in reinf. (8.3.3.1)
Reinforcement stress ratio

Compressive stress in masonry
Allowable stress in masonry (8.3.4.2.2)
Masonry stress ratio

k= V(2 x pratio x N+ (prato x N)2) - pratio x N = 0.243
j=1-k/3=0.919
Mer = 2.5 x Ftx S = 20.4 kip_ft
M = 10.85 kip_ft
fs =M/ (As x j x d) = 10786 psi
Fs = 32000 psi
fs/ Fs=0.337
PASS - Allowable tensile stress exceeds tensile stress due to flexure
fo=2xM/(jxkxbxd? =269.3 psi
Fb=0.45 x fi = 1125.0 psi
fo/ Fo=0.239

PASS - Allowable compressive stress exceeds compressive stress due to flexure

Shear design (Chapter 8)

Design shear force

Depth of shear area

Moment shear relationship, M/Vd
Shear stress (8-21)

Allowable masonry shear stress (8-26)

Masonry shear stress ratio

V =10.83 kips
dv=24.00in
Assume M_Vdratio = 1
fv=V /A =53.1psi
Fv=1/2 x (4.0 - 1.75 xM_Vdrato)xV(fm x 1psi)
Fv=56.3 psi
fu/Fv= 0.944
PASS - Allowable shear stress exceeds shear stress in masonry
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RAM rAM sBeam v3.0
nenatonal] - [icensed to: Kreher Engineering, Inc. 05/29/24 15:27:44
STEEL CODE: ASD 9th Ed.
SPAN INFORMATION (ft): I-End (0.00,0.00) J-End (7.00,0.00)
Beam Size (User Selected) = W8X21 Fy = 50.0 ksi
Total Beam Length (ft) = 7.00
- LINE LOADS (k/ft):
Load Dist (ft) DL LL
1 0.000 0.021 0.000
7.000 0.021 0.000
2 0.000 4.830 0.595
- 7.000 4.830 0.595
SHEAR: Max V (DL+LL) = 19.06 kips fv=9.21 ksi Fv =20.00 ksi
MOMENTS: _
Span Cond Moment @ Lb Cb Tension Flange Compr Flange
kip-ft ft ft fb Fb fb Fb
Center Max + 334 3.5 7.0 1.00 21.99 30.00 21.99  30.00
Controlling 33.4 3.5 7.0 1.00 21.99 30.00 --- -—-
REACTIONS (kips):
Left Right
DL reaction 16.98 16.98
Max +LL reaction 2.08 2.08
Max -total reaction 19.06 19.06
DEFLECTIONS:
Dead load (in) at 350ft = -0.120 LD = 700
Live load (in) at 350ft = -0.015 L/D = 5707

Net Total load (in) at 350ft = -0.135 LD = 623



Gravity Beam Design Page 73 Z75 b

RAM RAM SBeam v3.0

nievaioNall - [icensed to: Kreher Engineering, Inc. 05/29/24 15:44:09

STEEL CODE: ASD 9th Ed.
SPAN INFORMATION (ft): I-End (0.00,0.00) J-End (15.17,0.00)

Beam Size (User Selected) = W8X28 Fy = 50.0 ksi
Total Beam Length (ft) = 15.17
LINE LOADS (k/ft):
Load Dist (ft) DL LL

1 0.000 0.028 0.000
15.170 0.028 0.000
2 0.000 0.800 0.090
15.170 0.800 0.090

SHEAR: Max V (DL+LL) = 6.96 kips fv=3.03 ksi Fv =20.00 ksi

MOMENTS:
Span Cond Moment @ Lb Cb Tension Flange Compr Flange
kip-ft ft ft b Fb b Fb
Center Max + 26.4 7.6 15.2 1.00 13.04 30.00 13.04  24.87
Controlling 26.4 7.6 15.2 1.00 - --- 13.04  24.87
REACTIONS (kips):
Left Right
DL reaction 6.28 6.28
Max +LL reaction 0.68 0.68
Mazx +total reaction 6.96 6.96
DEFLECTIONS:
Dead load (in) at 7.59ft = -0.347 LD = 524
Live load (in) at 7.59ft = -0.038 L/D = 4824

-0.385 LD = 473

Net Total load (in) at 7.59 ft



