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1. Basis of Design

Codes

2018 NORTH CAROLINA
BUILDING CODE W/IBC
2015 AMENDMENTS.

Building Type
Building Risk Category: Il

Wood bearing wall system, with
wood roof joists, concrete slab on
grade floor and shallow concrete
foundations.

Lateral Load Resisting
System

Bearing wall system (light frame
wood walls sheathed with shear
panels) and steel system not
specifically detailed for seismic
resistance.

Geotechnical

Recommendations
Allowable Bearing Pressure
3000 psf

Site class: D

For more information refer
Geotechnical report provided by
ECS Southeast, LLP, report
#09:30120 dated on 12/06/2023.



2. Loads



Project Job Ref.
McDonalds Lillington, NC 032-0312
q ) :
- COM Section Sheet no./rev.
Loads 2-1
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
SNOW LOADING (LONG DIRECTION)
Snow loading
In accordance with ASCE7-10
Tedds calculation version 1.0.11
Building details
Roof type; Flat
Width of roof; b = 85.67 ft

Ground snow load

Ground snow load (Figure 7-1);

Density of snow;

Terrain typeSect. 26.7;

Exposure condition (Table 7-2);
Exposure factor (Table 7-2);

Thermal condition (Table 7-3);

Thermal factor (Table 7-3);

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;
1.5ft) =2.05 ft

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;
1.5ft) =2.05 ft

Drift height - right parapet;

Drift width;

Drift surcharge load - right parapet;

pe = 15.00 b/t

g =min(0.13 " pg/ 11t + 141b/ft%, 301b/t}) = 15.95 1b/ft?
C

Partially exposed

Ce=1.00

All

Ci=1.00

1I

Is=1.00

pfmin = Is " pg = 15.00 1b/ft2
pi=0.7"Ce Ci " Is " pg= 10.50 Ib/ft>

hy =pr/ g =0.66 ft

hppt = 8.15 ft

he pptL = hpper - hy = 7.49 ft

lu ppti. = b = 85.67 ft

ha 1 ppit. = 0.75 7 (0.43 " (max(20 ft, Lu ppir) * 16213 " (pe / 1Ib/EC2 + 10)14 -

hd ppi. = min(hd | ppte, hppie - hy) = 2.05 ft
W ppi. = min(4 " ha 1 ppie, 8 (hpp - hp), b) = 8.22 ft
Pd ppiL = hd ppi. * g = 32.76 1b/ft?

hppir = 8.15 ft

he pptR = hpptr - hp = 7.49 ft

lu ppir =b = 85.67 ft

ha 1 ppR = 0.75 * (0.43 " (max(20 f, L ppir) * 16213 " (pg / 1Ib/£E2 + 10)14 -

hd ppir = min(hd 1 pptR, hpptr - hp) = 2.05 ft
W pptR = min(4 " hd 1 ppr, 8 * (hpptr - hv), b) = 8.22 ft
Pd ppiR = hd ppr ~ g = 32.76 Ib/ft?
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Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
43.3 psf
Parapet 10.5 psf
>  |e826
43.3 psf
10. f
Parapet 0.5ps
>  |e826"
Balanced load [ 15.0 psf
818" ‘ ‘ 8 1.8"
T ¥
< 85' 8" >

Roof elevation
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Loads 2-3
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024

SNOW LOAD (SHORT DIRECTION)

SNOW LOADING
In accordance with ASCE7-10

Building details
Roof type
Width of roof

Ground snow load

Ground snow load (Figure 7-1)
Density of snow

Terrain typeSect. 26.7

Exposure condition (Table 7-2)
Exposure factor (Table 7-2)
Thermal condition (Table 7-3)
Thermal factor (Table 7-3)
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

Tedds calculation version 1.0.11

Flat
b = 46.33 ft

pg = 15.00 Ib/ft?

v =min(0.13 x pg / 1ft + 14Ib/ft3, 30Ib/ft3) = 15.95 Ib/ft
Cc

Partially exposed

Ce=1.00

All

Ct=1.00

I

Is=1.00

pf_min = Is x pg = 15.00 Ib/ft?

pr= 0.7 x Ce x Ct x Is x pg = 10.50 Ib/ft?

ho = pr/y =0.66 ft

hppt. = 8.15 ft

he pptt = hpptt. - ho = 7.49 ft

ly ppt. = b =46.33 ft

ho_1_pptt = 0.75 x (0.43 x (Max(20 ft, lu_ppit) x 1ft2)13 x (pg / 1Ib/ft2 +
10)"4 - 1.5ft) = 1.47 ft

ha_ppt. = mMin(ha_i_pptt, hpptt - hp) = 1.47 ft

Wa_ppt. = min(4 x ha_i_pptL, 8 x (hpptL - hb), b) = 5.86 ft

Pd_pptt = hd_pptt x v = 23.37 Ib/ft?

hpptr = 8.15 ft

hc_pptR = hpptr - ho = 7.49 ft

lu pptr = b = 46.33 ft

ha_i_pptr = 0.75 x (0.43 x (Max(20 ft, lu_pptr) x 1f2)" x (pg / 1Ib/F2 +
10)"4 - 1.5ft) = 1.47 ft

hda_pptk = Min(hd_i_pptr, hpptr - ho) = 1.47 ft

Wad_pptr = min(4 x ha_i_pptr, 8 x (hpptr - hb), b) = 5.86 ft

Pd_pptR = hd_pptr % v = 23.37 Ib/ft?




Project Job Ref.
McDonalds Lillington, NC 032-0312
q ) :
- COM Section Sheet no./rev.
Loads 2-4
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
33.9 psf
10. f
Parapet 0.5 ps ‘
> |«5103"
33.9 psf
10. f
Parapet ‘ 0.5 ps
& |e5103"
Balanced load | 15.0 psf
8'1.8" 8'1.8"
‘A 46! 4||—>{

Roof elevation




Project Job Ref.
McDonalds Lillington, NC 032-0312
n [ )
-COM Section Sheet no./rev.
Loads 2-5
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
WIND LOADING (SHORT DIRECTION)
WIND LOADING
In accordance with ASCE7-10
Using the directional design method
Tedds calculation version 2.1.14
=
@
O
<
JL :
«
)
[« 85.7 ft > 463 ft——» '
Plan Elevation
Building data
Type of roof Flat
Length of building b = 85.66 ft
Width of building d=46.33 ft
Height to eaves H=13.33ft
Height of parapet hp =8.15 ft
Mean height h=13.33 ft
General wind load requirements
Basic wind speed V =117.0 mph

Risk category

Velocity pressure exponent coef (Table 26.6-1) Kq = 0.85
Exposure category (cl 26.7.3)

Enclosure classification (cl.26.10)

Cc
Enclosed buildings

Internal pressure coef +ve (Table 26.11-1) GCpip=10.18
Internal pressure coef —ve (Table 26.11-1) GCpin=-0.18
Gust effect factor Gr=0.85
Minimum design wind loading (cl.27.1.5) pmin_r = 8 Ib/ft?
Topography

Topography factor not significant Kz =1.0

Velocity pressure equation

Velocity pressures table

q=0.00256 x Kz x Kzt x Ka x V2 x 1psf/mph?

z (ft)

Kz (Table 27.3-1) qz (psf)

13.33

0.85 25.32
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McDonalds Lillington, NC 032-0312
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Loads 2-6
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
z (ft) Kz (Table 27.3-1) q:z (psf)
21.48 0.91 27.16
Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)  qi = 25.32 psf
Parapet pressures and forces
Velocity pressure at top of parapet Qp = 27.16 psf
Combined net pressure coefficient, leeward GCpni = -1.0
Combined net parapet pressure, leeward Ppl = gp x GCpnl = -27.16 psf
Combined net pressure coefficient, windward GCprw =1.5

Combined net parapet pressure, windward Ppw = gp X GCpnw = 40.74 psf

Wind direction 90 deg:
Leeward parapet force Fwwpi_90 = ppi x hp x d = -10.3 kips
Windward parapet force Fw.wpw_90 = ppw x hp x d = 15.4 Kkips
Pressures and forces
Net pressure p =q x Gt x Cpe - i x GCpi
Net force Fw = p x Aref
Roof load case 1 - Wind 90, GCyi 0.18, -Cpe
Ref. Ext pressure Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure gp P Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A (-ve) 13.33 -0.90 25.32 -23.93 308.79 -7.39
B (-ve) 13.33 -0.90 25.32 -23.93 308.79 -7.39
C (-ve) 13.33 -0.50 25.32 -15.32 617.58 -9.46
D (-ve) 13.33 -0.30 25.32 -11.01 2733.47 -30.11
Total vertical net force Fw,v = -54.34 kips
Total horizontal net force Fw,h = 0.00 kips
Walls load case 1 - Wind 90, GCpi 0.18, -Cpe
Ref. Ext pressure Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure gp P Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A 13.33 0.80 25.32 12.66 617.58 7.82
B 13.33 -0.33 25.32 -11.66 617.58 -7.20
C 13.33 -0.70 25.32 -19.62 1141.85 -22.41
D 13.33 -0.70 25.32 -19.62 1141.85 -22.41

Overall loading

Projected vertical plan area of wall

Projected vertical area of roof

Minimum overall horizontal loading

Leeward net force

Avert w90 = d x (H+ hp) = 995.17 ft?
Avert r 90 = 0.00 ft2
Fw.total_min = Pmin_w X Avert_ w_90 + Pmin_r X Avert_r_g0 = 15.92 Kips
Fi = Fwws + Fwwpi_o0 = -17.5 kips
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Loads 2-7
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
Windward net force Fw = Fwwa + Fwwpw_so = 23.2 kips
Overall horizontal loading Fw.total = max(Fw - Fi + Fwn, Fw.total_min) = 40.7 Kkips
Roof load case 2 - Wind 90, GCy;i -0.18, +cpe
Ref. Ext pressure Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure gp P Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A (+ve) 13.33 -0.18 25.32 0.68 308.79 0.21
B (+ve) 13.33 -0.18 25.32 0.68 308.79 0.21
C (+ve) 13.33 -0.18 25.32 0.68 617.58 0.42
D (+ve) 13.33 -0.18 25.32 0.68 2733.47 1.87
Total vertical net force Fwyv = 2.71 kips
Total horizontal net force Fw,h = 0.00 kips
Walls load case 2 - Wind 90, GCyi -0.18, +cpe
Ref. Ext pressure Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure gp P Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A 13.33 0.80 25.32 21.77 617.58 13.45
B 13.33 -0.33 25.32 -2.55 617.58 -1.57
C 13.33 -0.70 25.32 -10.51 1141.85 -12.00
D 13.33 -0.70 25.32 -10.51 1141.85 -12.00

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_90 = d x (H+ hp) = 995.17 ft?
Avert_r 90 = 0.00 ft?
Fw.total_min = Pmin_w X Avert_ w_90 + Pmin_r X Avert_r_g0 = 15.92 Kips
Fi = Fwws + Fwwpi_o0 = -11.8 kips
Fw = Fwwa + Fwwpw_o0 = 28.8 Kips
Fw.total = max(Fw - Fi + Fw,h, Fw.total_min) = 40.7 kips
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Loads 2-8
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
| 85.7 ft »|
Wind - 90° A = c D E
<
—»| 6.7t | €71t |¢—133ft—ple— 501t »|
Plan view - Flat roof
A

=
™
™
<

C

«—857ft——p

Side face

Shear Diaphragm force from wind

>

<« 46.3ft—»

Windward face

B

<+ 463 ft—p

Leeward face

> |« 133ft —»f |« 13.3ft

Fpia = Fuw,total — (« Fw,wa— Fw,wB) /2 )= 33.19 kips (Factored)
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Loads 2-9
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
WIND LOADING (LONG DIRECTION)
WIND LOADING
In accordance with ASCE7-10
Using the directional design method
Tedds calculation version 2.1.14
=
@
O
<
JL :
«
)
[« 85.7 ft > 463 ft——» '
Plan Elevation
Building data
Type of roof Flat
Length of building b = 85.67 ft
Width of building d=46.33 ft
Height to eaves H=13.33ft
Height of parapet hp =8.15 ft
Mean height h=13.33 ft
General wind load requirements
Basic wind speed V =117.0 mph

Risk category

Velocity pressure exponent coef (Table 26.6-1) Kq = 0.85
Exposure category (cl 26.7.3)

Enclosure classification (cl.26.10)

Cc
Enclosed buildings

Internal pressure coef +ve (Table 26.11-1) GCpip=10.18
Internal pressure coef —ve (Table 26.11-1) GCpin=-0.18
Gust effect factor Gr=0.85
Minimum design wind loading (cl.27.1.5) pmin_r = 8 Ib/ft?
Topography

Topography factor not significant Kz =1.0

Velocity pressure equation

Velocity pressures table

q=0.00256 x Kz x Kzt x Ka x V2 x 1psf/mph?

z (ft)

Kz (Table 27.3-1) qz (psf)

13.33

0.85 25.32
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Loads 2-10
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
z (ft) Kz (Table 27.3-1) q:z (psf)
21.48 0.91 27.16
Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)  qi = 25.32 psf
Parapet pressures and forces
Velocity pressure at top of parapet Qp = 27.16 psf
Combined net pressure coefficient, leeward GCpni = -1.0
Combined net parapet pressure, leeward Ppl = gp x GCpnl = -27.16 psf
Combined net pressure coefficient, windward GCprw =1.5
Combined net parapet pressure, windward Ppw = gp X GCpnw = 40.74 psf
Wind direction 0 deg:
Leeward parapet force Fwwpi_o = ppi x hp x b = -19 kips
Windward parapet force Fwwpw_0 = ppw x hp x b = 28.4 kips
Pressures and forces
Net pressure p =q x Gt x Cpe - qi x GCpi
Net force Fw = p x Aref
Roof load case 1 - Wind 0, GCyi 0.18, -Cpe
Ref. Ext pressure Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure gp P Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A (-ve) 13.33 -0.90 25.32 -23.93 570.96 -13.66
B (-ve) 13.33 -0.90 25.32 -23.93 570.96 -13.66
C (-ve) 13.33 -0.50 25.32 -15.32 1141.93 -17.49
D (-ve) 13.33 -0.30 25.32 -11.01 1685.05 -18.56
Total vertical net force Fw,v = -63.37 kips
Total horizontal net force Fw,h = 0.00 kips
Walls load case 1 - Wind 0, GCi 0.18, -Cpe
Ref. Ext pressure Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure gp P Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A 13.33 0.80 25.32 12.66 1141.93 14.46
B 13.33 -0.50 25.32 -15.32 1141.93 -17.49
C 13.33 -0.70 25.32 -19.62 617.58 -12.12
D 13.33 -0.70 25.32 -19.62 617.58 -12.12

Overall loading

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

Avert w 0 = b x (H+ hp) = 1840.11 ft2
Avert_r_O =0.00 ft?

Fw,total_min = Pmin_w X Avert_w_O + Pmin_r X Avert_r_O =29.44 kIpS

Fi = Fwws + Fwwp_o = -36.5 Kips
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Loads 2-11
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
Windward net force Fw = Fwwa + Fwwpw_0 = 42.9 kips
Overall horizontal loading Fw total = max(Fw - Fi + Fwn, Fw.total_min) = 79.4 Kips
Roof load case 2 - Wind 0, GC,;i -0.18, -Ocpe
Ref. Ext pressure Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure gp P Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A (+ve) 13.33 -0.18 25.32 0.68 570.96 0.39
B (+ve) 13.33 -0.18 25.32 0.68 570.96 0.39
C (+ve) 13.33 -0.18 25.32 0.68 1141.93 0.78
D (+ve) 13.33 -0.18 25.32 0.68 1685.05 1.15
Total vertical net force Fwyv = 2.71 kips
Total horizontal net force Fw,h = 0.00 kips
Walls load case 2 - Wind 0, GC,i -0.18, -Ocpe
Ref. Ext pressure Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure gp P Avret Fw
(ft) (psf) (psf) (ft?) (kips)
A 13.33 0.80 25.32 21.77 1141.93 24.86
B 13.33 -0.50 25.32 -6.20 1141.93 -7.08
C 13.33 -0.70 25.32 -10.51 617.58 -6.49
D 13.33 -0.70 25.32 -10.51 617.58 -6.49

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 0 = b x (H+ hp) = 1840.11 ft2

Avert_r_O =0.00 ft?

Fw.total_min = Pmin_w X Avert w_0 + Pmin_r X Avert r 0 = 29.44 kips
Fi = Fwws + Fwwp_o = -26.0 Kips
Fw = Fwwa + Fwwpw_o = 53.3 kips
Fw.total = max(Fw - Fi + Fw,h, Fw.total_min) = 79.4 kips
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Loads 2-12
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
le 85.7 ft »

l
:

13.3 ftle—

—»|13.3ftle—  —»[13.3 ftle—

«———46.3 ft—»p +

Side face

Shear Diaphragm force from wind

46.3 ft

Wind - 0°

Plan view - Flat roof

85.7 ft

|‘

[

A A

Windward face

85.7 ft

|‘

A A

Leeward face

Foia = Fw.total — (( Fwwa— Fwws) / 2 ) = 63.43 kips (Factored)
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Calc. by Date Chk'd by Date

SA/PB 8/7/2024 ES 8/7/2024

App'd by Date
MY 8/7/2024

SEISMIC LOADING (ASCE 7-10) (CASE 1)

The restaurant has multiple lateral systems, steel ordinary concentrically braced frame system in longitudinal direction
(R=3.25) and light frame wood walls sheathed with wood structural panels rated for shear resistance in transverse
direction (R=6.5). Conservatively calculated the seismic load resisted by steel system not specifically detailed for seismic
resistance since it has smallest R value and which would result in largest Cs value and therefore largest seismic load.

Equivalent wall weight = 40 psf

Total building weight = 20 psf * 85.66 ft * 46.33 ft + 40 psf * 21.48 ft * (85.66 ft + 46.33 ft) *2 = 306.2 kips
Diaphragm tributary weight at roof level = 20 psf * 85.66 ft * 46.33 ft + 40 psf * (21.48 ft - 13.33ft/2) *

(85.66 ft + 46.33 ft) * 2 = 235.8 kips

SEISMIC FORCES
In accordance with ASCE 7-10

Site parameters

Site class E

Mapped acceleration parameters (Section 11.4.1)

at short period Ss =0.181

at 1 sec period S1=10.085

Site coefficientat short period (Table 11.4-1) Fa=2.500

at 1 sec period (Table 11.4-2) Fv=3.500

Spectral response acceleration parameters

at short period (Eq. 11.4-1) Swms = Fa x Ss = 0.453

at 1 sec period (Eq. 11.4-2) Sw1 = Fv x S1=0.298
Design spectral acceleration parameters (Sect 11.4.4)

at short period (Eq. 11.4-3) Spbs = 2/3 x Sus = 0.302
at 1 sec period (Eq. 11.4-4) Sp1=2/3 x Sm1 =0.198

Seismic design category
Risk category (Table 1.5-1) Il

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

B

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

Seismic design category Cc

Approximate fundamental period

Height above base to highest level of building hn =13.33 ft

From Table 12.8-2:
Structure type All other systems

Tedds calculation version 3.1.04
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Loads 2-14
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
Building period parameter Ct Ci=0.02
Building period parameter x x=0.75
Approximate fundamental period (Eq 12.8-7) Ta = Ct x (hn)* x 1sec / (1ft)*= 0.140 sec
Building fundamental period (Sect 12.8.2) T =Ta=0.140 sec
Long-period transition period TL=8sec
Seismic response coefficient
Seismic force-resisting system (Table 12.2-1) B_BUILDING_FRAME_SYSTEMS
3. Ordinary steel concentrically braced frames
Response modification factor (Table 12.2-1) R =3.25
Seismic importance factor (Table 1.5-2) le =1.000
Seismic response coefficient (Sect 12.8.1.1)
Calculated (Eq 12.8-2) Cs_caic = Sps / (R / le) = 0.0928
Maximum (Eq 12.8-3) Cs_max = Sp1/ ((T /1 sec) x (R/le)) = 0.4374
Minimum (Eq 12.8-5) Cs_min = max(0.044 x Sps x l¢,0.01) = 0.0133
Seismic response coefficient Cs = 0.0928
Seismic base shear (Sect 12.8.1)
Effective seismic weight of the structure W = 306.2 kips
Seismic response coefficient Cs = 0.0928
Seismic base shear (Eq 12.8-1) V =Cs x W = 28.4 kips
Vertical distribution of seismic forces (Sect 12.8.3)
Vertical distribution factor (Eq 12.8-12) Cwx = Wx x hi&/ Z(wi x hi¥)
Lateral force induced at level i (Eq 12.8-11) Fx=Cw xV
Minimum diaphragm forces (Section 12.10.1.1)
Calculated min. diaphragm force (Eq 12.10-1) Fpx = ZFi x wpx / Zwi,(i=x to n)
Fpxmin = 0.2 x Sps x le x Wpx = 14.24 kips
Fpxmax = 0.4 x Sps X le x Wpx = 28.49 kips
Vertical force distribution table
Height F;?frélc?t?\./gf Distribution . Lateral tri\t/)\l/ﬁeli?'?/tto Minimum
from base seismic exponent .Ve.rtlca'l . force the diaphragm
Level to Level i wglght relgteq to distribution |nduced.at diaphragm force qt
(1), h aSS|gneq bmlldlng factor, Cwx ITeveI i at Level i ITeveI i
to.LeveI i period, k (kips), Fx (Kips), Wox (kips), Fpx
(kips), wx
1 13.3; 306.2; 1.00; 1.000; 28.4 235.8 21.9

Lateral force at level i falls out of the range of seismic diaphragm design force. Fx = 28.49 kips for seismic design.
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SEISMIC LOADING (ASCE 7-10) (CASE 2)

The seismic load in transverse direction is resisted by light frame wood walls sheathed with wood structural panels rated
for shear resistance (R=6.5).

Equivalent wall weight = 40 psf
Total building weight = 20 psf * 85.66 ft * 46.33 ft + 40 psf * 21.48 ft * (85.66 ft + 46.33 ft) *2 = 306.2 kips
Diaphragm tributary weight at roof level = 20 psf * 85.66 ft * 46.33 ft + 40 psf * (21.48 ft - 13.33ft/2) *
(85.66 ft + 46.33 ft) * 2 = 235.8 kips

SEISMIC FORCES
In accordance with ASCE 7-10

Tedds calculation version 3.1.04
Site parameters
Site class E
Mapped acceleration parameters (Section 11.4.1)

at short period Ss =0.181

at 1 sec period S1=0.085

Site coefficientat short period (Table 11.4-1) Fa=2.500

at 1 sec period (Table 11.4-2) Fv=3.500

Spectral response acceleration parameters

at short period (Eq. 11.4-1) Swms = Fa x Ss = 0.453

at 1 sec period (Eq. 11.4-2) Sm1 =Fy x S1=0.298
Design spectral acceleration parameters (Sect 11.4.4)

at short period (Eq. 11.4-3) Spbs = 2/3 x Sus = 0.302
at 1 sec period (Eq. 11.4-4) Spb1=2/3 x Sm1 =0.198

Seismic design category
Risk category (Table 1.5-1) Il

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

B

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

Seismic design category C

Approximate fundamental period

Height above base to highest level of building hn =13.33 ft

From Table 12.8-2:

Structure type All other systems

Building period parameter Ct Ci=0.02

Building period parameter x x=0.75
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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)

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)

Ta = Ct x (hn)* x 1sec / (1ft)*= 0.140 sec
T =Ta=0.140 sec
TL=8sec

A. Bearing_Wall_Systems

15. Light-frame (wood) walls sheathed with wood structural panels

R=6.5
le =1.000

Cs_calc = Sps / (R / le) = 0.0464

Cs_max = Sp1/ ((T /1 sec) x (R/le)) = 0.2187
Cs_min = max(0.044 x Sps x l¢,0.01) = 0.0133
Cs = 0.0464

W = 306.2 kips
Cs = 0.0464
V =Cs x W = 14.2 kips

Vertical distribution of seismic forces (Sect 12.8.3)

Vertical distribution factor (Eq 12.8-12)
Lateral force induced at level i (Eq 12.8-11)

Minimum diaphragm forces (Section 12.10.1.1)
Calculated min. diaphragm force (Eq 12.10-1)

Vertical force distribution table

Cvx = Wx x hi/ Z(wi x hi¥)
Fx=Cw xV

pr =3F; x Wpx / ZWi,(i=X to n)
Fpxmin = 0.2 x Sps X le x Wpx = 14.24 kips
Fpxmax = 0.4 x Sps x le x wpx = 28.29 kips

Portion of Weight
Hei effective Distribution Lateral velg Minimum
eight - . tributary to .
seismic exponent Vertical force diaphragm
from base ; P . the
Level ; weight related to distribution induced at . force at
to Level i : . : diaphragm .
(1), hy aSS|gneq bU|.Id|ng factor, Cwx ITeveI i at Level i Il_evel i
’ to Level i period, k kips), Fx . kips), Fpx
(kips), w,
(Kips), Wx PS), Wex
1 13.3; 306.2; 1.00; 1.000; 14.2 235.8 14.2

Fx = 14.24 kips for seismic design.

(Wind load is the governing lateral force)
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H1 DESIGN - LOADS

1. Canopy Load

Canopy projection S=4.33 ft
Snow load SL= 15 psf
Dead Load: DL=3 psf

W _snow 15*4.33= 64.95 Ib/ft
W_dead =3*4.33=12.99 Ib/ft

Torsion

W snow = 15 psf * 1 ft = 15 Ib/ft

M_snow = 1/2 * 15 Ib/ft * (4.33ft)"2 = 140.62 Ib-ft/ft
T_snow = 140.62 Ib-ft/ft / 4.375 = 32.14 Ib/ft

W _dead = 3 psf * 1 ft = 3 Ib/ft

M_dead = 1/2 * 3 Ib/ft * (4.33ft)"2 = 28.12 |b-ft/ft
T_dead = 28.12 Ib-ft/ft / 4.375 = 6.43 Ib/ft

2. Wall and EIFS above header
Wall height:  hw=12ft
Wall weight: w= 20 psf (note that brick veneer load is not taken by the header)

Also consider the additional snow loads at overhang portion = 50 plf

W_dead= 20*12+50=290 plf

3. Roof load
Roof Snow Load  SL=15 psf
Dead Load: DL=20 psf

W _dead =20*46.33 ft /2 = 463.3 Ib/ft
W _snow drit =15*46.33 ft /2 + 32.80*8.22 ft /2= 482.28 Ib/ft

WhHi1_dead_total = 12.99+290+463.3 = 766.29 plf
Whi1_snow = 64.95+482.28 = 547.23 plf

4. Wind load
Conservatively using 5’-4” for header span; Maximum Length of header = 5.33 ft
13.33/2*5.33= 35.52 sq.ft. From ASCE C&C wind design table, for 35.52 sq.ft of tributary area wind load is 32 psf.
Wind load on header H1 = 32 psf*13.33 ft/2 = 213.28 plf

Note: Beam depth of 9.5" not available in RAM elements, depth of 9" used conservatively for design.
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Beam material of 2.0E-2600FB not available in RAM elements, material of 2.0E-2400FB used conservatively for
design.

L = 5.33[f]

MSR-Hem-Fir_2400f-2.0E
G1-1_2L 5.125x9

Yl

DAMNA EI :
AANVE Elements
; CONNECT Editior AECOM

Current Date: 8/6/2024 10:22 AM
Units system: English
File name: C:\Job\McDonald\Working\Ram Element\Lillington\Header H1 with torsion.retx

Load data

GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions

Condition Description Comb. Category
DL Dead Load No DL

SL Snow Load No SNOW
WL Wind Load No WIND
D1 DL Yes

D2 DL+SL Yes

D3 DL+0.75SL Yes

D4 DL+0.6WL Yes

D5 DL+0.75SL+0.45WL Yes

D6 DL+0.75SL Yes

D7 0.6DL+0.6WL Yes

S1 DL Yes

S2 DL+SL Yes

S3 DL+0.75SL Yes

S4 DL+0.6WL Yes

S5 DL+0.75SL+0.45WL Yes

S6 DL+0.75SL Yes

S7 0.6DL+0.6WL Yes

Distributed force on members

H‘IT
{:ﬂ'—”' d2 ®
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Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

DL 1 Y -0.766 -0.766 0.00 Yes 100.00 Yes

z -0.006 -0.006 0.00 Yes 100.00 Yes
SL 1 Y -0.547 -0.547 0.00 No 100.00 Yes

Z -0.032 -0.032 0.00 Yes 100.00 Yes
WL 1 Z -0.2133 -0.2133 0.00 Yes 100.00 Yes
Self weight multipliers for load conditions

Self weight multiplier

Condition Description Comb. MultX  MultY Multz
DL Dead Load No 0.00 -1.00 0.00
SL Snow Load No 0.00 0.00 0.00
WL Wind Load No 0.00 0.00 0.00
D1 DL Yes 0.00 0.00 0.00
D2 DL+SL Yes 0.00 0.00 0.00
D3 DL+0.75SL Yes 0.00 0.00 0.00
D4 DL+0.6WL Yes 0.00 0.00 0.00
D5 DL+0.75SL+0.45WL Yes 0.00 0.00 0.00
D6 DL+0.75SL Yes 0.00 0.00 0.00
D7 0.6DL+0.6WL Yes 0.00 0.00 0.00
S1 DL Yes 0.00 0.00 0.00
S2 DL+SL Yes 0.00 0.00 0.00
S3 DL+0.75SL Yes 0.00 0.00 0.00
S4 DL+0.6WL Yes 0.00 0.00 0.00
S5 DL+0.75SL+0.45WL Yes 0.00 0.00 0.00
S6 DL+0.75SL Yes 0.00 0.00 0.00
S7 0.6DL+0.6WL Yes 0.00 0.00 0.00

Wood Design

Design code: ANSI/AF&PA NDS-2005 ASD

Report: Concise

Member

Design status

OK

PROPERTIES

Section information
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Section name: G1-1_2L 5.125x9 (US)
Dimensions
d 7
ja—
4]
b = 5.125  [in] Width
d = 9.000 [in] Height
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 46.125
Moment of Inertia (principal axes) (I') [in4] 311.344 100.958
Top elastic section modulus of the section (local axis) (Ssup) [in3] 69.188 39.398
Material : MSR-Hem-Fir_2400f-2.0E
Properties Value
Type: Lumber
Species: Hem-Fir
Grade: MSR
Coefficient of variation: 0.1
DESIGN CRITERIA
Description Unit Value
Temperature: -- T<=100F
Moisture conditions: -- Dry
Wood: -- Unincised
Repetitive member: -- No
Type: - Beam
End notches at top: -- Top
Notch length: [in] 0.00
Notch depth: [in] 0.00
Description Unit Major axis Minor axis
Physical length [ft] 5.33
Effective length for bending (Le) [ft] 0.00
Unbraced length for bending (Lu) [ft] 5.33
Unbraced compression length (Lx, Ly) [ft] 5.33 5.33
Effective length factor (K) - 1.00 1.00
Lateral bracing -- No No
Bearing length (Lb) [in] 0.50
Length between inflection points (Li) [ft] 5.33
SERVICE CONDITIONS
Verification Unit Value Ctrl EQ Reference
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Deflection in compression and/or bending -- 0.00 S2 at 50.00%
DESIGN CHECKS

DESIGN FOR TENSION v

Ratio 0.00

Capacity 1.73 [Kip/in2] Reference (Sec. 3.8)

Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Axial design value for tension (Ft): [Kip/in2] 1.93
Tension axial force (P+): [Kip] 0.00
DESIGN FOR COMPRESSION v

Ratio 0.00

Capacity 1.60 [Kip/in2] Reference (Sec. 3.6.3)

Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Axial design value for compression (Fc): [Kip/in2] 1.93
Compression axial force (P-): [Kip] 0.00
Modulus of elasticity for stability (Emin): [Kip/in2] 1020.00
Adjusted modulus of elasticity for stability (Emin'): [Kip/in2] 1020.00
Critical buckling design value (FcE1): [Kip/in2] 16.60 (Sec. 3.9.2)
Critical buckling design value (FcE2): [Kip/in2] 5.38 (Sec. 3.9.2)
DESIGN FOR FLEXURE v
Bending about major axis, M33

Ratio 0.30

Capacity 2.74 [Kip/in2] Reference (Sec. 3.3)

Demand 0.82 [Kip/in2] Ctrl Eq. D2 at 50.00%
Intermediate results Unit Value Reference
Bending design value (Fb): [Kip/in2] 2.40
Bending moment (Mxx): [Kip*ft] 4.70
Slenderness Ratio (RB): -- 6.71 (Eq. 3.3-5)
Critical buckling design value (FbE): [Kip/in2] 27.22 (Sec. 3.3.3.8)
Bending about minor axis, M22

Ratio 0.04

Capacity 3.84 [Kip/in2] Reference (Sec. 3.3)

Demand 0.14 [Kip/in2] Ctrl Eq. D4 at 50.00%
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Intermediate results Unit Value Reference
Bending design value (Fbyy): [Kip/in2] 2.40
Bending moment (Myy): [Kip*ft] -0.48
DESIGN FOR SHEAR v
Shear parallel to minor axis, V2

Ratio : 0.59

Capacity 0.20 [Kip/in2] Reference (Sec. 3.4)

Demand 0.11 [Kip/in2] Ctrl Eq. D2 at 100.00%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.17
Shear Force (Vy): [Kip] -3.53
Notch factor (CN): -- 1.00 (Sec. 3.4.3)
Shear parallel to major axis, V3

Ratio : 0.04

Capacity : 0.27 [Kip/in2] Reference (Sec. 3.4.2)

Demand 0.01 [Kip/in2] Ctrl Eq. D4 at 0.00%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.17
Shear Force (Vy): [Kip] 0.36
DESIGN FOR TORSION v

Ratio : 0.00

Capacity : 0.10 [Kip/in2] Reference (AITC-TCM)

Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Torsion design value (Fvt): [Kip/in2] 0.11
Torsion moment (Mtor): [Kip*ft] 0.00
DESIGN FOR BEARING (informative)
Intermediate results Unit Value Reference
Maximum reaction (Rmax): [Kip] 4.44 (Sec. 3.10.3)
Load angle (0): - 0.00
Axial design value for compression (Fc*): [Kip/in2] 1.73
Comp. design value perpendicular to grain (Fcp): [Kip/in2] 0.60
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INTERACTION v
Combined axial and bending interaction value
Ratio 0.31
Ctrl Eq. D2 at 50.00%
Reference (Eq. 3.9-3)
CRITICAL STRENGTH RATIO v
Ratio 0.59
Ctrl Eq D2 at 100.00% Reference (Sec. 3.4)
Maximum relative deflections
Remark.- Magnitude of deflections in absolute value.
CONDITION D1=DL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.02377 (L/2691) 50.00000 0.00055 (< L/10000) 50.00000
CONDITION D2=DL+SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.04051 (L/1579) 50.00000 0.00347 (< L/10000) 50.00000
CONDITION D3=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.03632 (L/1761) 50.00000 0.00274 (< L/10000) 50.00000
CONDITION D4=DL+0.6WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.02377 (L/2691) 50.00000 0.01224 (L/5225) 50.00000
CONDITION D5=DL+0.75SL+0.45WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.03632 (L/1761) 50.00000 0.01151 (L/5556) 50.00000
CONDITION D6=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
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1 0.03632 (L/1761) 50.00000 0.00274 (< L/10000) 50.00000
CONDITION D7=0.6DL+0.6WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.01426 (L/4485) 50.00000 0.01202 (L/5320) 50.00000
CONDITION S1=DL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.02377 (L/2691) 50.00000 0.00055 (< L/10000) 50.00000
CONDITION S2=DL+SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.04051 (L/1579) 50.00000 0.00347 (< L/10000) 50.00000
CONDITION S3=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.03632 (L/1761) 50.00000 0.00274 (< L/10000) 50.00000
CONDITION S4=DL+0.6WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.02377 (L/2691) 50.00000 0.01224 (L/5225) 50.00000
CONDITION S5=DL+0.75SL+0.45WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.03632 (L/1761) 50.00000 0.01151 (L/5556) 50.00000
CONDITION S6=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.03632 (L/1761) 50.00000 0.00274 (< L/10000) 50.00000
CONDITION S7=0.6DL+0.6WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.01426 (L/4485) 50.00000 0.01202 (L/5320) 50.00000

Deflections smaller than L/240 in each direction, serviceability is not an issue for this header.
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HEADER H1 BRICK LINTEL CHECK (5'-4" SPAN W/ 12.67FT OF BRICK VENEER ABOVE)

Loads:

DL:

40 psf brick veneer x 12.67 ft wall height = 506.8 plf
Total dead Load = 506.8 plf

Yl

RAIVE Elements
; CONNECT Editior AECOM

Current Date: 7/31/2024 6:27 PM
Units system: English
File name: C:\Job\McDonald\Working\Ram Element\Lillington\H1 brick lintel check.retx

Load data

GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions

Condition Description Comb. Category
DL Dead Load No DL

SL Snow Load No SNOW
LC1 1.4DL Yes

D1 1.4DL Yes

D2 1.2DL+0.5SL Yes

D3 1.2DL+1.6SL Yes

D4 1.2DL+0.2SL Yes

S1 DL Yes

S2 DL+SL Yes

S3 DL+0.75SL Yes

S4 DL+0.75SL Yes

Distributed force on members
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¥i ¥2
1 |
N 42
Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]
DL 1 Y -0.506 -0.506 0.00 Yes 100.00 Yes
Self weight multipliers for load conditions
Self weight multiplier

Condition Description Comb. MultX  MultY MultZz

DL Dead Load No 0.00 -1.00 0.00

SL Snow Load No 0.00 0.00 0.00

LC1 1.4DL Yes 0.00 0.00 0.00

D1 1.4DL Yes 0.00 0.00 0.00

D2 1.2DL+0.5SL Yes 0.00 0.00 0.00

D3 1.2DL+1.6SL Yes 0.00 0.00 0.00

D4 1.2DL+0.2SL Yes 0.00 0.00 0.00

S1 DL Yes 0.00 0.00 0.00

S2 DL+SL Yes 0.00 0.00 0.00

S3 DL+0.75SL Yes 0.00 0.00 0.00

S4 DL+0.75SL Yes 0.00 0.00 0.00

Steel Code Check

Report: Concise

Members: Hot-rolled
Design code: AISC 360-2010 LRFD

Member |
Design status

Section information

Section name: LU 5X3-1_2X5 16 (US)

Dimensions




Distance between member lateral bracing points

Length (Lb) [ft]
Top Bottom

5.33 5.33

Laterally unbraced length

Length [ft]

Effective length factor
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—| [+t
a
+
k—
L —
b
a = 5.000 [in] Height
b = 3.500 [in] Width
k = 0.750  [in] Distance k
t = 0.313  [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 2.560
Moment of Inertia (local axes) (I) [in4] 6.580 2.690
Moment of Inertia (principal axes) (I') [in4] 7.799 1.471
Bending constant for moments (principal axis) (J') [in] 1.194 2.741
Radius of gyration (local axes) (r) [in] 1.603 1.025
Radius of gyration (principal axes) (r') [in] 1.745 0.758
Saint-Venant torsion constant. (J) [in4] 0.088
Section warping constant. (Cw) [in6] 0.128
Distance from centroid to shear center (principal axis) (xo,yo) [in] -0.687 -1.423
Top elastic section modulus of the section (local axis) (Ssup) [in3] 1.918 1.010
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 4.191 3.234
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 2.279 0.814
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 3.010 1.074
Plastic section modulus (local axis) (Z) [in3] 3.450 1.770
Plastic section modulus (principal axis) (Z') [in3] 3.903 1.635
Polar radius of gyration. (ro) [in] 2.470
Area for shear (Aw) [in2] 1.090 1.560
Torsional constant. (C) [in3] 0.267
Material : A36
Properties Unit Value
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 5.33
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Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
5.33 5.33 5.33 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
Single angle connected through width No
Planar element No
Consider eccentricity No
Shear load point of application Gravity center
DESIGN CHECKS
AXIAL TENSION DESIGN v
Axial tension
Ratio : 0.00
Capacity : 82.94 [Kip] Reference Eq. Sec. D2
Demand : 0.00 [Kip] Ctrl Eq. LC1 at 0.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 82.94 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio : 0.00
Capacity : 0.00 [Kip]
Demand : 0.00 [Kip] Ctrl Eq. -
Intermediate results Unit Value Reference
Section classification
Compression in the minor axis 22
Ratio : 0.00
Capacity : 42.34 [Kip] Reference Sec. E1
Demand : 0.00 [Kip] Ctrl Eq. LC1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn22): [Kip] 42.34 Sec. E1
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FLEXURAL DESIGN v
Bending about major axis, M33
Ratio 0.30
Capacity 7.58 [Kip*ft] Reference Sec. F1
Demand 2.30 [Kip*ft] Ctrl Eq. LC1 at 50.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 9.23 Sec. F1
Factored lateral-torsional buckling strength(¢Mn): [Kip*ft] 7.58 Sec. F1
Factored compression flange local buckling strength(¢Mn): [Kip*ft] 8.98 Sec. F1
Bending about minor axis, M22
Ratio 0.34
Capacity 3.30 [Kip*ft] Reference Sec. F1
Demand -1.12 [Kip*ft] Ctrl Eq. LC1 at 50.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 3.30 Sec. F1
Factored compression flange local buckling strength(¢pMn): [Kip*ft] 5.58 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio 0.04
Capacity 21.19 [Kip] Reference Sec. G1
Demand -0.84 [Kip] Ctrl Eq. LC1 at 100.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 21.19 Sec. G1
Shear in minor axis 22
Ratio 0.06
Capacity 30.33 [Kip] Reference Sec. G1
Demand 1.73 [Kip] Ctrl Eq. LC1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 30.33 Sec. G1
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COMBINED ACTIONS DESIGN f

Combined flexure and axial compression

Ratio : 0.64

Ctrl Eq. : LC1 at 50.00% Reference . Eq. H2-1
Intermediate results Unit Value Reference
Interaction of flexure and axial force: - 0.64 Eq. H2-1

Combined flexure and axial tension

Ratio : 0.64
Ctrl Eq. : LC1 at 50.00% Reference : Eq. H2-1
Intermediate results Unit Value Reference

Combined flexure and axial compression about local axis

Ratio : 0.10

Ctrl Eq LC1 at 100.00% Reference Eq. H3-8
Intermediate results Unit Value Reference
Available shear stress for shear yielding(¢Fnv): [Kip/in2] 19.44 Eq. H3-8

Analysis result

Maximum relative deflections

Remark.- Magnitude of deflections in absolute value.

CONDITION D2=1.2DL+0.5SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)

1 0.09183 (L/696) 50.00000 0.08419 (L/760) 50.00000
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CONDITION D3=1.2DL+1.6SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.09183 (L/696) 50.00000 0.08419 (L/760) 50.00000
CONDITION D4=1.2DL+0.2SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.09183 (L/696) 50.00000 0.08419 (L/760) 50.00000
CONDITION S1=DL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.07653 (L/836) 50.00000 0.07016 (L/912) 50.00000
CONDITION S2=DL+SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.07653 (L/836) 50.00000 0.07016 (L/912) 50.00000
CONDITION S3=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.07653 (L/836) 50.00000 0.07016 (L/912) 50.00000
CONDITION S4=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.07653 (L/836) 50.00000 0.07016 (L/912) 50.00000

Deflection < L/600 or 0.3 (OK)

Reference: Technical Notes on Brick Construction 31B Revised, Brick Industry Association, May 1987




Project Job Ref.
[ McDonald’s Lillington, NC 032-0312
A -COM Section Sheet no./rev.
Header H1 Brick Lintel Check 3-13
Calc. by Date Chk'd by Date App'd by Date
SA/PM 8/7/2024 ES 8/7/2024 MY 8/7/2024
TABLE 3

End Reaction' and Required Length of Bearing ' for Structural Angle Lintels

21/2” Leg Horizontal 31/2" Leg Hotizontal

te Length of Bearing e Length of Bearing

psi 3 4 5 6 psi 3 4 5 6
400 3000 4000 5000 8000 400 4200 5600 7000 8400
350 2625 500 4375 5250 as0 3675 4500 6125 7350
300 2250 3000 3750 4500 300 3150 4200 5250 6300
275 2063 2750 3438 4125 275 2888 3850 4813 5775
250 1875 2500 3125 3750 250 2625 3500 4375 5250
225 1688 2250 2813 3375 225 2363 3150 3838 4725
215 16813 2150 2688 3225 215 2258 3010 3763 4515
200 1500 2000 2500 23000 200 2100 2800 3500 4200
175 1313 1750 2188 2625 178 1838 2450 3063 3675
160 1200 1600 2000 2400 160 1680 2240 2800 3360
155 1163 1550 1938 2325 155 1628 2170 ans3 3255
150 1125 1500 1875 2250 150 1575 2100 2625 3150
140 1050 1400 1750 2100 140 1470 1950 2450 2940
125 938 1250 1563 1875 125 1313 1750 2168 2625
1s B63 1150 1438 1726 1s 1208 1610 2013 2415
10 825 1100 1375 1850 10 1nss 1540 1925 2310
100 750 1000 1250 1500 100 1050 1400 1750 2100
B85S 838 B850 1063 1275 a5 893 1190 1488 1785
75 563 750 938 125 75 788 1050 1313 157
70 525 700 875 1050 70 735 980 1225 @

End Reaction I s
Length of Beating n nchas

The reaction of lintel at each end is 0.506 k/ft * 5.33 ft * 0.5 = 1.348 kips (conservatively assume fm is 70 psi)
With 6” end bearing and 3-1/2” horizontal leg, the bearing capacity is 1.47 kips (ASD) > 1.348 kips (OK)

The technical design notes can be found on the link below:
https://www.gobrick.com/docs/default-source/read-research-documents/technicalnotes/31b-structural-steel-lintels.pdf?sfvrsn=0



https://www.gobrick.com/docs/default-source/read-research-documents/technicalnotes/31b-structural-steel-lintels.pdf?sfvrsn=0
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GRAVITY BEAM B1 CHECK

1. Loads from canopy
DL=3 psf * 3 ft = 9 plf
SL=15 psf * 3 ft = 45 plf

Torsion

W _snow = 15 psf * 1 ft = 15 Ib/ft

M_snow = 1/2 * 15 Ib/ft * (3ft)"2 = 67.5 Ib-ft/ft
T_snow = 67.5 Ib-ft/ft / 3.74 = 18.05 Ib/ft

W _dead = 3 psf * 1 ft = 3 Ib/ft

M_dead = 1/2 * 3 Ib/ft * (3ft)*2 = 13.5 Ib-ft/ft
T _dead = 13.5 Ib-ft/ft / 3.74 = 3.61 Ib/ft

2. Load from roof
DL=1/2 * 20 psf * 46.33 ft = 463.3 plf
SL=1/2 * 15 psf * 46.33 ft + 1/2 * 32.8 psf * 8.216 ft = 482.217 plf

3. Load from exterior wall (note an eccentricity of 12” should be included in calculation)
DL=40 psf * 11.33 ft = 453.2 plf

4. Load from wind (Taking C&C tributary area 75.8 ft"2 (11.375ft.*13.33ft./2))-
WL=29.3 psf * (13.33 ft/2) = 0.195 k/ft

Total dead load acting on the beam B1=0.009k + 0.463k + 0.453=0.926 k/ft

Total dead load torsion on the beam B1=0.453k/ft * 12in/(12in/ft)=0.453k-ft/ft (RAM Element doesn’t support applying
continuous torsion on the beam, conservatively apply concentrated torsion of 0.453k-ft/ft * 13.33 ft.= 6.04 k-ft at mid span)
Total snow load acting on the beam B1=0.482k/ft + 0.045k/ft = 0.527 k/ft

Total wind load acting on the beam B1=0.195 k/ft (acting on minor axis)

N3

L =11.38ft]
GrB ngular

TU BE 16x4

DARA T} a
ANV Elements
;— CONNECT Editior AECOM

Current Date: 8/6/2024 10:33 AM
Units system: English
File name: C:\Job\McDonald\Working\Ram Element\Lillington\Gravity beam B1 check.retx

Load data

Jll
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GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
Condition Description Comb. Category
DL Dead Load No DL
SL Snow Load No SNOW
WL Wind Load No WIND
D1 1.4DL Yes
D2 1.2DL+0.5SL Yes
D3 1.2DL+1.6SL Yes
D4 1.2DL+0.5WL Yes
D5 1.2DL+1.6SL+0.5WL Yes
D6 1.2DL+WL Yes
D7 1.2DL+WL+0.5SL Yes
D8 1.2DL+0.2SL Yes
D9 0.9DL+WL Yes
S1 DL Yes
S2 DL+SL Yes
S3 DL+0.75SL Yes
S4 DL+0.6WL Yes
S5 DL+0.75SL Yes
S6 0.6DL+0.6WL Yes
Load on nodes
Condition Node FX FY FZ MX MYy Mz
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
DL 3 0.00 0.00 0.00 6.04 0.00 0.00
Distributed force on members
W T
W g ®)
H d2
Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]
DL 1 Y -0.926 -0.926 0.00 Yes 100.00 Yes
Z -0.004 -0.004 0.00 Yes 100.00 Yes
SL 1 Y -0.527 -0.527 0.00 Yes 100.00 Yes
VA -0.018 -0.018 0.00 Yes 100.00 Yes
WL 1 VA -0.195 -0.195 0.00 Yes 100.00 Yes
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Self weight multipliers for load conditions
Self weight multiplier

Condition Description Comb. MultX MultY MultZz
DL Dead Load No 0.00 -1.00 0.00
SL Snow Load No 0.00 0.00 0.00
WL Wind Load No 0.00 0.00 0.00
D1 1.4DL Yes 0.00 0.00 0.00
D2 1.2DL+0.5SL Yes 0.00 0.00 0.00
D3 1.2DL+1.6SL Yes 0.00 0.00 0.00
D4 1.2DL+0.5WL Yes 0.00 0.00 0.00
D5 1.2DL+1.6SL+0.5WL Yes 0.00 0.00 0.00
D6 1.2DL+WL Yes 0.00 0.00 0.00
D7 1.2DL+WL+0.5SL Yes 0.00 0.00 0.00
D8 1.2DL+0.2SL Yes 0.00 0.00 0.00
D9 0.9DL+WL Yes 0.00 0.00 0.00
S1 DL Yes 0.00 0.00 0.00
S2 DL+SL Yes 0.00 0.00 0.00
S3 DL+0.75SL Yes 0.00 0.00 0.00
S4 DL+0.6WL Yes 0.00 0.00 0.00
S5 DL+0.75SL Yes 0.00 0.00 0.00
S6 0.6DL+0.6WL Yes 0.00 0.00 0.00

Steel Code Check

Report: Concise

Members: Hot-rolled
Design code: AISC 360-2010 LRFD

Member

Design status OK

Section information

1 (Gravity Beam B1)

Section name: TUBE 16x4x3_8 (US)

Dimensions
1t
T
a
—F
b

a = 16.000 [in] Height
b = 4.000 [in] Width




Project Job Ref.
-COM McDonalds Lillington, NC 032-0312
|
A— Section Sheet no./rev.
Gravity beam B1 Check 3-16
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/12024 ES 8/7/2024 MY 8/7/2024
t = 0.375 [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 14.093
Moment of Inertia (local axes) (I) [in4] 382.781 40.347
Moment of Inertia (principal axes) (I') [in4] 382.781 40.347
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 5.212 1.692
Radius of gyration (principal axes) (r') [in] 5.212 1.692
Saint-Venant torsion constant. (J) [in4] 126.792
Section warping constant. (Cw) [in6] 373.035
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 47.848 20.174
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 47.848 20.174
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 47.848 20.174
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 47.848 20.174
Plastic section modulus (local axis) (Z) [in3] 64.288 23.042
Plastic section modulus (principal axis) (Z') [in3] 64.288 23.042
Polar radius of gyration. (ro) [in] 5.479
Area for shear (Aw) [in2] 2.719 11.719
Torsional constant. (C) [in3] 42.272
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 11.38
Distance between member lateral bracing points
Length (Lb) [ft]

Top Bottom

11.38 11.38
Laterally unbraced length

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

11.38 11.38 11.38 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
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Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN v
Axial tension
Ratio 0.00
Capacity 583.46 [Kip] Reference Eq. Sec. D2
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 583.46 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio 0.00
Capacity 524.66 [Kip] Reference Sec. E1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn33): [Kip] 524.66 Sec. E1
Compression in the minor axis 22
Ratio 0.00
Capacity 363.21 [Kip] Reference Sec. E1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn22): [Kip] 363.21 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio 0.15
Capacity 221.79 [Kip*ft] Reference Sec. F1
Demand 32.54 [Kip*ft] Ctrl Eq. D3 at 50.00%
Intermediate results Unit Value Reference

Section classification
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Factored yielding strength(¢Mn): [Kip*ft] 221.79 Sec. F1
Bending about minor axis, M22
Ratio 0.05
Capacity 64.71 [Kip*ft] Reference Sec. F1
Demand -3.38 [Kip*ft] Ctrl Eq. D7 at 50.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strenqth(d)Mn): [Kip*ft] 79.49 Sec. F1
Factored compression flange local buckling strength(¢Mn): [Kip*ft] 64.71 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio 0.02
Capacity 67.53 [Kip] Reference Sec. G1
Demand 1.19 [Kip] Ctrl Eq. D7 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 67.53 Sec. G1
Shear in minor axis 22
Ratio 0.04
Capacity 291.09 [Kip] Reference Sec. G1
Demand 11.44 [Kip] Ctrl Eq. D3 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 291.09 Sec. G1
TORSION DESIGN v
Torsion
Ratio 0.05
Capacity 87.50 [Kip*ft] Reference Eq. H3-1
Demand 4.24 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢pTn): [Kip*ft] 87.50 Eq. H3-1
COMBINED ACTIONS DESIGN v
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Combined flexure and axial compression
Ratio 0.18
Ctrl Eq D5 at 50.00% Reference Eq. H1-1b
Intermediate results Unit Value Reference
Interaction of flexure and axial force: -- 0.18 Eq. H1-1b
Combined flexure and axial tension
Ratio : 0.18
Ctrl Eq. : D5 at 50.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined flexure and axial tension about local axis
Ratio N/A
Ctrl Eq - Reference
Combined torsion, flexure, shear and axial compression
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial tension
Ratio N/A
Ctrl Eq - Reference

Analysis result

Maximum relative deflections

Remark.- Magnitude of deflections in absolute value.

CONDITION D1=1.4DL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)

1 0.04828 (L/2827) 50.00000 0.00181 (< L/10000) 50.00000
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CONDITION D2=1.2DL+0.5SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.05071 (L/2692) 50.00000 0.00446 (< L/10000) 50.00000
CONDITION D3=1.2DL+1.6SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.07124 (L/1916) 50.00000 0.01087 (< L/10000) 50.00000
CONDITION D4=1.2DL+0.5WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.04138 (L/3299) 50.00000 0.03309 (L/4126) 50.00000
CONDITION D5=1.2DL+1.6SL+0.5WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.07124 (L/1916) 50.00000 0.04240 (L/3219) 50.00000
CONDITION D6=1.2DL+WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.04138 (L/3299) 50.00000 0.06462 (L/2112) 50.00000
CONDITION D7=1.2DL+WL+0.5SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.05071 (L/2692) 50.00000 0.06753 (L/2021) 50.00000
CONDITION D8=1.2DL+0.2SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.04511  (L/3026) 50.00000 0.00272 (< L/10000) 50.00000
CONDITION D9=0.9DL+WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.03103 (L/4398) 50.00000 0.06423 (L/2125) 50.00000
CONDITION S1=DL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.03448 (L/3958) 50.00000 0.00129 (< L/10000) 50.00000
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CONDITION S2=DL+SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.05315 (L/2568) 50.00000 0.00712 (< L/10000) 50.00000
CONDITION S3=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.04848 (L/2816) 50.00000 0.00566 (< L/10000) 50.00000
CONDITION S4=DL+0.6WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.03448 (L/3958) 50.00000 0.03913 (L/3488) 50.00000
CONDITION S5=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.04848 (L/2816) 50.00000 0.00566 (< L/10000) 50.00000
CONDITION S6=0.6DL+0.6WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.02069 (L/6597) 50.00000 0.03862 (L/3535) 50.00000

Deflections smaller than the smaller of 0.3” and L/600 in each direction, serviceability is not an issue for this beam
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GRAVITY COLUMN C1 CHECK

Take gravity column at gridline E/2 as the target column to analyze as it has the largest combined span of beams framed

into this column.

1. Load from Beam B1

Total span length is: 11.375 ft + 10.00 ft = 21.375 ft
The tributary span used for column C1 check is %2 * 21.375 ft = 10.688 ft

Total axial dead load = 0.926 k/ft * 10.688 ft = 9.891 k
Total axial snow load = 0.527 k/ft * 10.688 ft = 5.635 k

TOrsion dead load from canopy = 0.0135 kip-ft
Torsion snowload from canopy = 0.0675 kip-ft

2. Load from roof

None (Already included in section 1)

3. Load from wind (Use tributary area for wind C &C = 10.70 ft * 13.33 ft= 143 ft"2 for calculation)
Use 27.1 psf * 10.70 ft (tributary width) = 0.290 k/ft

'
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I RAM Elements
y CONNECT Editior AECOM
Current Date: 8/6/2024 10:40 AM
Units system: English
File name: C:\Job\McDonald\Working\Ram Element\Lillington\Gravity column C1 design with torsion.retx
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
Condition Description Comb. Category
DL Dead Load No DL
SL Roof Snow Load No SNOW
WL Wind Load No WIND
D1 1.4DL Yes
D2 1.2DL+0.5SL Yes
D3 1.2DL+1.6SL Yes
D4 1.2DL+0.5WL Yes
D5 1.2DL+1.6SL+0.5WL Yes
D6 1.2DL+WL Yes
D7 1.2DL+WL+0.5SL Yes
D8 1.2DL+0.2SL Yes
D9 0.9DL+WL Yes
S1 DL Yes
S2 DL+SL Yes
S3 DL+0.75SL Yes
S4 DL+0.6WL Yes
S5 DL+0.75SL Yes
S6 0.6DL+0.6WL Yes
Load on nodes
Condition Node FX FY Fz MX MY Mz
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
DL 3 0.00 -9.891 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 -0.0135
SL 3 0.00 -5.635 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 -0.0675

Distributed force on members
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T
W g K)
!—l dz
Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]
WL 1 X -0.29 -0.29 0.00 Yes 100.00 Yes

Self weight multipliers for load conditions

Self weight multiplier

Condition Description Comb. MultX  Multy Multz
DL Dead Load No 0.00 -1.00 0.00
SL Roof Snow Load No 0.00 0.00 0.00
WL Wind Load No 0.00 0.00 0.00
D1 1.4DL Yes 0.00 0.00 0.00
D2 1.2DL+0.5SL Yes 0.00 0.00 0.00
D3 1.2DL+1.6SL Yes 0.00 0.00 0.00
D4 1.2DL+0.5WL Yes 0.00 0.00 0.00
D5 1.2DL+1.6SL+0.5WL Yes 0.00 0.00 0.00
D6 1.2DL+WL Yes 0.00 0.00 0.00
D7 1.2DL+WL+0.5SL Yes 0.00 0.00 0.00
D8 1.2DL+0.2SL Yes 0.00 0.00 0.00
D9 0.9DL+WL Yes 0.00 0.00 0.00
S1 DL Yes 0.00 0.00 0.00
S2 DL+SL Yes 0.00 0.00 0.00
S3 DL+0.75SL Yes 0.00 0.00 0.00
S4 DL+0.6WL Yes 0.00 0.00 0.00
S5 DL+0.75SL Yes 0.00 0.00 0.00
S6 0.6DL+0.6WL Yes 0.00 0.00 0.00

Steel Code Check

Report: Concise

Members: Hot-rolled
Design code: AISC 360-2010 LRFD

Member : 1 (Gravity column C1)
Design status : OK

Section information
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Section name: HSS_SQR 4X4X3_8 (US)
Dimensions
At
T
=]
b

a = 4.000 [in] Height

b = 4.000 [in] Width

T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (1) [in4] 10.300 10.300
Moment of Inertia (principal axes) (I') [in4] 10.300 10.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85

DESIGN CRITERIA

Description Unit Value
Length for tension slenderness ratio (L) [ft] 13.33

Distance between member lateral bracing points

Length (Lb) [ft]
Top Bottom

13.33 13.33
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Laterally unbraced length

Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
13.33 13.33 13.33 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS

AXIAL TENSION DESIGN v
Axial tension

Ratio 0.00

Capacity 197.89 [Kip] Reference Eq. Sec. D2

Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33

Ratio 0.24

Capacity 89.03 [Kip] Reference Sec. E1

Demand 21.14 [Kip] Ctrl Eq. D3 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn33): [Kip] 89.03 Sec. E1
Compression in the minor axis 22

Ratio 0.24

Capacity 89.03 [Kip] Reference Sec. E1

Demand 21.14 [Kip] Ctrl Eq. D3 at 0.00%
Intermediate results Unit Value Reference

Section classification
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Factored flexural buckling strength(¢pPn22): [Kip] 89.03 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio 0.29
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand -6.47 [Kip*ft] Ctrl Eq. D7 at 50.00%
Intermediate results Unit Value Reference
Section classification
Factored vyielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22
Ratio 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio 0.04
Capacity 51.20 [Kip] Reference Sec. G1
Demand -1.94 [Kip] Ctrl Eq. D7 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
v

TORSION DESIGN
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Torsion
Ratio : 0.00
Capacity : 18.91 [Kip*ft] Reference : Eq. H3-1
Demand : 0.00 [Kip*ft] Ctrl Eq. : D1at0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression
Ratio : 0.38
Ctrl Eq. : D7 at 50.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference
Interaction of flexure and axial force: -- 0.38 Eq. H1-1b
Combined flexure and axial tension
Ratio : 0.29
Ctrl Eq. : D7 at 50.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference

Combined flexure and axial compression about local axis
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Analysis result
Maximum relative deflections
Remark.- Magnitude of deflections in absolute value.
CONDITION S1=DL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.00055 (< L/10000) 50.00000 0.00000 (< L/10000) 0.00000
CONDITION S2=DL+SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.00333 (< L/10000) 50.00000 0.00000 (< L/10000) 0.00000
CONDITION 83=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.00264 (< L/10000) 50.00000 0.00000 (< L/10000) 0.00000
CONDITION S4=DL+0.6WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.41587 (L/385) 50.00000 0.00000 (< L/10000) 0.00000
CONDITION S5=DL+0.75SL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.00264 (< L/10000) 50.00000 0.00000 (< L/10000) 0.00000
CONDITION $6=0.6DL+0.6WL
Member Defl. (2) [in] @(%) Defl. (3) [in] @(%)
1 0.41565 (L/385) 50.00000 0.00000 (< L/10000) 0.00000

Deflection smaller than L/240, serviceability is not an issue for this column




A=COM

Project Job Ref.
McDonald’s Lillington, NC 032-0312
Section Sheet no./rev.
Base Plate Design for Gravity Columns 3-26
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024

GRAVITY COLUMN BASE PLATE DESIGN

’I RAM' Elements
CONNECT Edition

Current Date: 7/31/2024 7:31 PM
Units system: English

AECOM

See load input from section of “gravity column C1 check”

File name: C:\Job\McDonald\Working\Ram Element\Lillington\Gravity column C1 design with torsion.retx

Steel Connections

Connection: 1 - Pinned BP

Data

Family: Column - Base (CB)

Type: Base plate

Description:  Smart Pinned Base Plate 1

General information

Connector

|>/f’

Members

Column
Column type
Section
Material
Longitudinal offset

Base plate

Prismatic member
HSS_SQR 4X4X3_8
A500 GrB rectangular
Oin
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Base plate
Plate shape
Connection type
Position on the support
N: Longitudinal dimension
B: Transversal dimension
Thickness
Material
Column weld
D: Column weld size (1/16 in)
Override A2/A1 ratio
Include shear lug
Support
With pedestal
Longitudinal dimension (pedestal)
Transversal dimension (pedestal)
Thickness
Material
Include grouting
Anchor
Anchor position
Rows number per side
Anchors per row
Longitudinal edge distance on the plate
Transverse edge distance on the plate
Anchor type
Head type
Include lock nut
Anchor
Effective embedment depth
Total length
Material
Fy
Fu
Cracked concrete
Brittle steel
Anchors welded to base plate
Anchor reinforcement
Type of reinforcement
Tension reinforcement
Shear reinforcement

Rectangular
Unstiffened
Center
12in

12in
0.75in
A36
E70XX

5

No

No

Yes

16 in
16in
16in
C 3-60
No

Longitudinal position
1

2

2in

2in

Headed
Square

No

3/4"

9in

10.74 in
F1554 Gr36
36 kip/in2
58 kip/in2
Yes

No

No

Supplementary
No
No

Steel Connections
Results

Connection: 1 - Pinned BP

Family: Column - Base (CB)
Type: Base plate
Description:  Smart Pinned Base Plate 1

Design code: AISC 360-10 LRFD, ACI 318-11

Demands
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Description Pu Mu22 Mu33 Vu2 Vu3 Load type
[kip]  [kip*ft]  [kip*ft]  [kip]  [kip]
DL -10.11 0.00 0.00 0.00 0.00 Design
SL -5.64 0.00 0.00 0.01 0.00 Design
WL 0.00 0.00 0.00 1.93 0.00 Design
D1 -14.15 0.00 0.00 0.00 0.00 Design
D2 -14.95 0.00 0.00 0.00 0.00 Design
D3 -21.14 0.00 0.00 0.01 0.00 Design
D4 -12.13 0.00 0.00 0.97 0.00 Design
D5 -21.14 0.00 0.00 0.98 0.00 Design
D6 -12.13 0.00 0.00 1.93 0.00 Design
D7 -14.95 0.00 0.00 1.94 0.00 Design
D8 -13.25 0.00 0.00 0.00 0.00 Design
D9 -9.10 0.00 0.00 1.93 0.00 Design
Design calculations
Design for major axis
Base plate (AISC 360-10 LRFD)
Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References
Base plate
Distance from anchor to edge [in] 1.62 0.25 -- v
Weld size [1/16in] 5 3 -- v table J2.4
Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Pedestal
Axial bearing [Kip/in2] 2.21 0.15 D3 DG1 3.1.1
Base plate
Flexural yielding (bearing interface) [Kip*ft/ft] 4.56 123 D3 DG1 Sec 3.1.2
Flexural yielding (tension interface) [Kip*ft/ft] 4.56 0.00 DL DG1 Eq. 3.3.13
Column
Weld capacity [Kip/ft] 125.29 0.00 DL Sec. J2.4
Elastic method weld shear and axial capacity [Kip/ft] 125.29 3.93 D7 Sec. J2.4
Ratio 0.27
Anchors
Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References

Anchors
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Anchor spacing [in] 8.00 3.00 -- v Sec. D.8.1
Concrete cover [in] 3.62 2.00 -- v Sec. 7.71
Effective length [in] 9.49 -- 15.51 v
Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Anchor tension [Kip] 14.55 0.00 DL 0.00 Eq.D-2
Breakout of anchor in tension [Kip] 5.55 0.00 DL 0.00 Sec.D.3.3.4.4
Pullout of anchor in tension [Kip] 10.38 0.00 DL 0.00 Sec.D.3.3.4.4
Anchor shear [Kip] 7.57 0.48 D7 0.06 Eq.D-29
Breakout of anchor in shear [Kip] 2.07 0.48 D7 0.23 Table D.4.1.1,
Sec. D.4.3
Breakout of group of anchors in shear [Kip] 4.66 1.94 D7 0.42 Table D.4.1.1,
Sec.D.4.3
Pryout of anchor in shear [Kip] 14.81 0.48 D7 0.03 Table D.4.1.1,
Sec.D.4.3
Pryout of group of anchors in shear [Kip] 32.06 1.94 D7 0.06 Table D.4.1.1,
Sec. D.4.3
Ratio 0.42
Global critical strength ratio 0.42
Major axis
Maximum compression (D3)
Base plate Base plate
Caoncrete stress Anchors tension
[IkvinZ] [kig]
148.83 1}
148.83 1}
148.23 9] ) o
148.83 1}
148.83 [}
148.83 L1}
148.83 1}
148.83 [}
146.83 1]
148.83 1}
148.83 1}
148.83 1}
148.83 . . 1}
148.83 L1}
148.83 i}
148.83 [}

Maximum bearing pressure
Minimum bearing pressure
Maximum anchor tension
Minimum anchor tension
Neutral axis angle

Neutral axis location

146.83
146.83
0.00
0.00
0.00
1.2E31

[Ib/in2]
[Ib/in2]
[kip]
[kip]
[deg]
[in]
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Bearing length 12.00 [in]
Anchors tensions
Anchor Transverse Longitudinal Shear Tension
(in] [in] [kip] [kip]
1 -4.00 -4.00 0.00 0.00
2 -4.00 4.00 0.00 0.00
3 4.00 4.00 0.00 0.00
4 4.00 -4.00 0.00 0.00
Maximum tension (DL)
Base plate Base plate
Concrete stress Anchors tension
[IkfinZ] [kig]
7018 1]
7018 1]
70.18 9] )] o
7018 1]
T0.18 1]
TO.18 1]
7018 1]
T0.18 1]
7018 1]
7018 1]
T0.18 a
7018 1]
7018 . . 1]
T0.18 1}
7018 1]
T0.18 1]
Maximum bearing pressure 70.18 [Ib/in2]
Minimum bearing pressure 70.18 [Ib/in2]
Maximum anchor tension 0.00 [kip]
Minimum anchor tension 0.00 [kip]
Neutral axis angle 0.00 [deg]
Neutral axis location 1.2E31 [in]
Bearing length 12.00 [in]
Anchors tensions
Anchor  Transverse Longitudinal Shear Tension
(in] [in] [kip] [kip]
1 -4.00 -4.00 0.00 0.00
2 -4.00 4.00 0.00 0.00
3 4.00 4.00 0.00 0.00
4 4.00 -4.00 0.00 0.00
Major axis

Results for shear breakout (D7)




A=COM

Job Ref.

Project
McDonald’s Lillington, NC 032-0312
Section Sheet no./rev.
Base Plate Design for Gravity Columns 3-31
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024

Group Area Shear Anchors
[in2] [kip]
1 256.00 194 1,2,3,4
2 96.00 097 2,3
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KICKER CHECK

1

Load from wind (use tributary area for parapet wind C&C : 8.795 ft [parapet height] ) * 1.33 ft (stud spacing) = 11.69 sq.ft

for calculation.

Company 00 TITE
Addrass
City. State J08 N0 SHEET MO
Phaore CALORATED BY DATE
CHECKED B¢ DATE
wvw strumare com
Code Search
Code: ouvanonal Drddden) Code 200 ;l
Occupancy:
Ouespwncy Ooup = E [ ;l
Risk Category & Importance Factors
L o LT L L p—T— S r— Y L =l
Wind facter < 10
Seow facter = 100
Seinemit facker = 100
Type of Construction
Fite Rating
Reol = DOM
Flogr = 00
Building Geometry:
Rosfangle &) ° 12 D0deg
Buikdng length (L) * T
Lesstwidth (8) % 4634
Mesn Roof B (h) 3
Parsget 16 sbow grd” 0512
| Minimesm preapee e {8 ea]
. A}
Wind Loads : ASCE 7- 10
Uttimate Wind Speed™ 117 mph
Nominal Wind Speed 90.6 mph
Risk Category ]
Exposure Category e Exposure C -
Enclosure Classif.  Enclosed Bulding Enclosed Building v
Internal pressure +-0.18
Directionality (Kd) 0.8s5 l ASCE7 Load Combinations Used _v_l
Kh case1 ) 0.849
Kh case2 0.84%
Type of roof WMonosiope I .
V J
Topographic Factor (Kzt) = (Z)J
s £
Topography Flat ‘? 2~ Speedip
Hill Height (H) 001t < 15ftexp C Wi ] f=!
Half Hill Length (Lh) 0.0 ft - Kzt=1.0 4 ewind) | S uldowrind)
Actual HiLh = 0.00 / s 7%
Use H/Lh = 0.00 & H
Modified Lh = 0.0 f P
Fromtop of crest: x 2 0.0 ft ¥ el

Bidg up/down wind? downwind

downwind w I

H/Lh= 0.00 K, = 0.000
x/Lh = 0.00 K; = 0.000
z/Lh = 0.00 K: = 1.000

At Mean Roef Ht:
Kzt = (1+KK:K:)*2 = 1.00

ESCARPMENT

R TN 4

2DRI GE or 3D AXISYMMETRICAL HILL
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Company Jom TS
..‘;:."‘A‘;o aw SNET M
et} CALCILATID BY DaTr
DOk W Mn
Unmae YWind Pressums
Wind Loads - Components & Cladding : h £60°
h (Case TI = 00 3 (ERL}
= s () . 4EN
OCp = 018
P - GL 5 Sty ;.\7 » | pof] Ot Wnprat
d of o) of ol 10 | ] 7]
mm e KL 230 3] 27 Z7.3 &
14 1% n &4 n 24 na
1) ' 123 00 » N4 R
L) o= £ wa L 4 J mo )]
? " 0w en N ) 8 2 |
Overharyg Jorw 47 ] 1€ 1 =) TE 25 a
ety Zueve ) 17 141 18 ) T8 39 A
ety ™ sere ' 40 2ad
Pﬂ&_‘
CAE T 55 AL
Qe 45 & T1E

From ASCE C&C Wind Design table, for 11.69 sq.ft of tributary area wind load is 71.6 psf. Use 71.6 psf * 1.33 ft = 0.096 k/ft

2) Load from snow = (15 psf + 32.8 psf) * 1.33 ft = 0.064 k/ft

Wind blowing from left to righit Wind blowing from right to left

Note- 2X8 brace has used parallel to wooden joist. Conservatively using 2X4 brace for design
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| RAM Elements
y CONNECT Editior AECOM

Current Date: 8/2/2024 8:41 PM
Units system: English

File name: C:\Job\McDonald\Working\Ram Element\Lillington\WL on kicker joists Case 2_Kicker moved .retx

Load data

GLOSSARY

Comb

Load Conditions

: Indicates if load condition is a load combination

Condition Description Comb. Category
DL Dead Load No DL
WL Wind Load No WIND
SL Snow Load No SNOW
D1 DL Yes
D2 DL+SL Yes
D3 DL+0.75SL Yes
D4 DL+0.6WL Yes
D5 DL+0.45WL+0.75SL Yes
D6 0.6DL+0.6WL Yes
D7 DL+0.75SL Yes
S1 DL Yes
S2 DL+SL Yes
S3 DL+0.75SL Yes
S4 DL+0.6WL Yes
S5 DL+0.45WL+0.75SL Yes
S6 DL+0.75SL Yes
S7 0.6DL+0.6WL Yes
Distributed force on members
Wt T
) K
, di 4z
Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

WL 3 X 0.096 0.096 0.00 Yes 100.00 Yes

5 X -0.096 -0.096 0.00 Yes 100.00 Yes
SL 2 y -0.064 -0.064 0.00 Yes 100.00 Yes
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y -0.064 -0.064 0.00 Yes 100.00 Yes
Self weight multipliers for load conditions
Self weight multiplier
Condition Description Comb. MultX  Multy Multz
DL Dead Load No 0.00 -1.00 0.00
WL Wind Load No 0.00 0.00 0.00
SL Snow Load No 0.00 0.00 0.00
D1 DL Yes 0.00 0.00 0.00
D2 DL+SL Yes 0.00 0.00 0.00
D3 DL+0.75SL Yes 0.00 0.00 0.00
D4 DL+0.6WL Yes 0.00 0.00 0.00
D5 DL+0.45WL+0.75SL Yes 0.00 0.00 0.00
D6 0.6DL+0.6WL Yes 0.00 0.00 0.00
D7 DL+0.75SL Yes 0.00 0.00 0.00
S1 DL Yes 0.00 0.00 0.00
S2 DL+SL Yes 0.00 0.00 0.00
S3 DL+0.75SL Yes 0.00 0.00 0.00
S4 DL+0.6WL Yes 0.00 0.00 0.00
S5 DL+0.45WL+0.75SL Yes 0.00 0.00 0.00
S6 DL+0.75SL Yes 0.00 0.00 0.00
S7 0.6DL+0.6WL Yes 0.00 0.00 0.00
Glossary
Comb : Indicates if load condition is a load combination

Wood Design

Design code: ANSI/AF&PA NDS-2005 ASD

Report: Concise

Member 1 2
Design status :

PROPERTIES

Section information

Section name: S4S 2x4 (US)

Dimensions
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V
d f
7
b
b = 1.500 [in] Width
d = 3.500 [in] Height
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 5.250
Moment of Inertia (principal axes) (I') [in4] 5.359 0.984
Top elastic section modulus of the section (local axis) (Ssup) [in3] 3.062 1.312
Material : Hem-Fir_No2
Properties Value
Type: Lumber
Species: Hem-Fir
Grade: No.2
Coefficient of variation: 0.25
DESIGN CRITERIA
Description Unit Value
Temperature: -- T<=100F
Moisture conditions: -- Dry
Wood: -- Unincised
Repetitive member: -- No
Type: - Column
End notches at top: -- Top
Notch length: [in] 0.00
Notch depth: [in] 0.00
Description Unit Major axis Minor axis
Physical length [ft] 6.17
Effective length for bending (Le) [ft] 0.00
Unbraced length for bending (Lu) [ft] 6.17
Unbraced compression length (Lx, Ly) [ft] 6.17 6.17
Effective length factor (K) - 1.00 1.00
Lateral bracing - No No
Bearing length (Lb) [in] 0.50
Length between inflection points (Li) [ft] 6.17
SERVICE CONDITIONS
Verification Unit Value Ctrl EQ Reference

Deflection in compression and/or bending

-0.01 S2 at 45.00%
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DESIGN CHECKS
DESIGN FOR TENSION v
Ratio 0.09
Capacity 1.26 [Kip/in2] Reference (Sec. 3.8)
Demand 0.11 [Kip/in2] Ctrl Eq. D4 at 100.00%
Intermediate results Unit Value Reference
Axial design value for tension (Ft): [Kip/in2] 0.53
Tension axial force (P+): [Kip] 0.60
DESIGN FOR COMPRESSION v
Ratio 0.12
Capacity 0.19 [Kip/in2] Reference (Sec. 3.6.3)
Demand -0.02 [Kip/in2] Ctrl Eq. D2 at 0.00%
Intermediate results Unit Value Reference
Axial design value for compression (Fc): [Kip/in2] 1.30
Compression axial force (P-): [Kip] -0.12
Modulus of elasticity for stability (Emin): [Kip/in2] 470.00
Adjusted modulus of elasticity for stability (Emin'): [Kip/in2] 574.60
Critical buckling design value (FcE1): [Kip/in2] 1.05 (Sec. 3.9.2)
Critical buckling design value (FcE2): [Kip/in2] 0.19 (Sec. 3.9.2)
DESIGN FOR FLEXURE v
Bending about major axis, M33
Ratio 0.30
Capacity 1.41 [Kip/in2] Reference (Sec. 3.3)
Demand 0.43 [Kip/in2] Ctrl Eq. D2 at 100.00%
Intermediate results Unit Value Reference
Bending design value (Fb): [Kip/in2] 0.85
Bending moment (Mxx): [Kip*ft] -0.11
Slenderness Ratio (RB): -- 14.56 (Eq. 3.3-5)
Critical buckling design value (FbE): [Kip/in2] 3.25 (Sec. 3.3.3.8)
Bending about minor axis, M22
Ratio 0.00
Capacity 1.26 [Kip/in2] Reference (Sec. 3.3)
Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Bending design value (Fbyy): [Kip/in2] 0.85
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Bending moment (Myy): [Kip*ft] 0.00
DESIGN FOR SHEAR v
Shear parallel to minor axis, V2
Ratio 0.17
Capacity 0.17 [Kip/in2] Reference (Sec. 3.4)
Demand 0.03 [Kip/in2] Ctrl Eq. D2 at 100.00%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.15
Shear Force (Vy): [Kip] -0.10
Notch factor (CN): - 1.00 (Sec. 3.4.3)
Shear parallel to major axis, V3
Ratio 0.00
Capacity 0.14 [Kip/in2] Reference (Sec. 3.4.2)
Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.15
Shear Force (Vy): [Kip] 0.00
DESIGN FOR TORSION v
Ratio 0.00
Capacity 0.09 [Kip/in2] Reference (AITC-TCM)
Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Torsion design value (Fvt): [Kip/in2] 0.10
Torsion moment (Mtor): [Kip*ft] 0.00
DESIGN FOR BEARING (informative)
Intermediate results Unit Value Reference
Maximum reaction (Rmax): [Kip] 1.01 (Sec. 3.10.3)
Load angle (0): - 0.00
Axial design value for compression (Fc*): [Kip/in2] 1.35
Comp. design value perpendicular to grain (Fcp): [Kip/in2] 0.41

INTERACTION

v

Combined axial and bending interaction value
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Ratio : 0.31
Ctrl Eq. : D2 at 100.00%
Reference : (Eq. 3.9-1)
CRITICAL STRENGTH RATIO v
v Rat|o ........................ ......... 031 .........................................................................................................................
Ctrl Eq. : D2 at 100.00% Reference (Eq. 3.9-1)
Member : 3
Design status : OK
PROPERTIES

Section name: S4S 2x6 (US)

Dimensions

1S

b = 1500  [in] Width
d = 5.500  [in] Height
Properties

Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 8.250

Moment of Inertia (principal axes) (I') [in4] 20.797 1.547
Top elastic section modulus of the section (local axis) (Ssup) [in3] 7.562 2.063
Material : Hem-Fir_No2

Properties Value

Type: Lumber

Species: Hem-Fir

Grade: No.2

Coefficient of variation: 0.25

DESIGN CRITERIA
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Description Unit Value
Temperature: - T<=100F
Moisture conditions: - Dry
Wood: - Unincised
Repetitive member: - No
Type: - Column
End notches at top: - Top
Notch length: [in] 0.00
Notch depth: [in] 0.00
Description Unit Major axis Minor axis
Physical length [ft] 7.96
Effective length for bending (Le) [ft] 0.00
Unbraced length for bending (Lu) [ft] 7.96
Unbraced compression length (Lx, Ly) [ft] 4.10 4.10
Effective length factor (K) - 1.00 1.00
Lateral bracing -- No No
Bearing length (Lb) [in] 0.50
Length between inflection points (Li) [ft] 7.96
SERVICE CONDITIONS
Verification Unit Value Ctrl EQ Reference
Deflection in compression and/or bending - -0.01 S7 at 100.00%
DESIGN CHECKS
DESIGN FOR TENSION v
Ratio 0.00
Capacity 0.61 [Kip/in2] Reference (Sec. 3.8)
Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Axial design value for tension (Ft): [Kip/in2] 0.53
Tension axial force (P+): [Kip] 0.00
DESIGN FOR COMPRESSION v
Ratio 0.17
Capacity 0.35 [Kip/in2] Reference (Sec. 3.6.3)
Demand -0.06 [Kip/in2] Ctrl Eq. D4 at 0.00%
Intermediate results Unit Value Reference
Axial design value for compression (Fc): [Kip/in2] 1.30
Compression axial force (P-): [Kip] -0.47
Modulus of elasticity for stability (Emin): [Kip/in2] 470.00
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Adjusted modulus of elasticity for stability (Emin'): [Kip/in2] 470.00
Critical buckling design value (FcE1): [Kip/in2] 4.83 (Sec. 3.9.2)
Critical buckling design value (FcE2): [Kip/in2] 0.36 (Sec. 3.9.2)
DESIGN FOR FLEXURE v
Bending about major axis, M33

Ratio 0.40

Capacity 1.19 [Kip/in2] Reference (Sec. 3.3)

Demand 0.48 [Kip/in2] Ctrl Eq. D4 at 59.38%
Intermediate results Unit Value Reference
Bending design value (Fb): [Kip/in2] 0.85
Bending moment (Mxx): [Kip*ft] -0.30
Slenderness Ratio (RB): - 20.73 (Eq. 3.3-5)
Critical buckling design value (FbE): [Kip/in2] 1.31 (Sec. 3.3.3.8)
Bending about minor axis, M22

Ratio 0.00

Capacity 1.14 [Kip/in2] Reference (Sec. 3.3)

Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Bending design value (Fbyy): [Kip/in2] 0.85
Bending moment (Myy): [Kip*ft] 0.00
DESIGN FOR SHEAR v
Shear parallel to minor axis, V2

Ratio 0.14

Capacity 0.24 [Kip/in2] Reference (Sec. 3.4)

Demand 0.03 [Kip/in2] Ctrl Eq. D4 at 59.38%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.15
Shear Force (Vy): [Kip] 0.19
Notch factor (CN): -- 1.00 (Sec. 3.4.3)
Shear parallel to major axis, V3

Ratio 0.00

Capacity 0.14 [Kip/in2] Reference (Sec. 3.4.2)

Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.15
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Shear Force (Vy): [Kip] 0.00
DESIGN FOR TORSION v

Ratio : 0.00

Capacity : 0.09 [Kip/in2] Reference (AITC-TCM)

Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Torsion design value (Fvt): [Kip/in2] 0.10
Torsion moment (Mtor): [Kip*ft] 0.00
DESIGN FOR BEARING (informative)
Intermediate results Unit Value Reference
Maximum reaction (Rmax): [Kip] 0.97 (Sec. 3.10.3)
Load angle (0): - 0.00
Axial design value for compression (Fc*): [Kip/in2] 1.29
Comp. design value perpendicular to grain (Fcp): [Kip/in2] 0.41
INTERACTION v
Combined axial and bending interaction value

Ratio : 0.40

Ctrl Eq. D4 at 59.38%
Reference (Eq. 3.9-3)

CRITICAL STRENGTH RATIO v

Ratio : 0.40

Ctrl Eq D4 at 59.38% Reference (Eq. 3.9-3)

Member 4

Design status

PROPERTIES

Section information

Section name: S4S 2x4 (US)
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Dimensions
y
d 7:
7
b
b = 1.500 [in] Width
d = 3.500 [in] Height
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 5.250
Moment of Inertia (principal axes) (I') [in4] 5.359 0.984
Top elastic section modulus of the section (local axis) (Ssup) [in3] 3.062 1.312
Material : Hem-Fir_No2
Properties Value
Type: Lumber
Species: Hem-Fir
Grade: No.2
Coefficient of variation: 0.25
DESIGN CRITERIA
Description Unit Value
Temperature: -- T<=100F
Moisture conditions: -- Dry
Wood: -- Unincised
Repetitive member: -- No
Type: - Column
End notches at top: - Top
Notch length: [in] 0.00
Notch depth: [in] 0.00
Description Unit Major axis Minor axis
Physical length [ft] 6.17
Effective length for bending (Le) [ft] 0.00
Unbraced length for bending (Lu) [ft] 6.17
Unbraced compression length (Lx, Ly) [ft] 6.17 6.17
Effective length factor (K) - 1.00 1.00
Lateral bracing - No No
Bearing length (Lb) [in] 0.50
Length between inflection points (Li) [ft] 6.17
SERVICE CONDITIONS
Verification Unit Value Ctrl EQ Reference
Deflection in compression and/or bending - -0.01 S2 at 45.00%
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DESIGN CHECKS
DESIGN FOR TENSION v
Ratio 0.02
Capacity 0.91 [Kip/in2] Reference (Sec. 3.8)
Demand 0.02 [Kip/in2] Ctrl Eq. D2 at 100.00%
Intermediate results Unit Value Reference
Axial design value for tension (Ft): [Kip/in2] 0.53
Tension axial force (P+): [Kip] 0.08
DESIGN FOR COMPRESSION v
Ratio 0.60
Capacity 0.19 [Kip/in2] Reference (Sec. 3.6.3)
Demand -0.11 [Kip/in2] Ctrl Eq. D4 at 0.00%
Intermediate results Unit Value Reference
Axial design value for compression (Fc): [Kip/in2] 1.30
Compression axial force (P-): [Kip] -0.60
Modulus of elasticity for stability (Emin): [Kip/in2] 470.00
Adjusted modulus of elasticity for stability (Emin'): [Kip/in2] 574.60
Critical buckling design value (FcE1): [Kip/in2] 1.05 (Sec. 3.9.2)
Critical buckling design value (FcE2): [Kip/in2] 0.19 (Sec. 3.9.2)
DESIGN FOR FLEXURE
Bending about major axis, M33
Ratio 0.30
Capacity 1.41 [Kip/in2] Reference (Sec. 3.3)
Demand 0.43 [Kip/in2] Ctrl Eq. D2 at 100.00%
Intermediate results Unit Value Reference
Bending design value (Fb): [Kip/in2] 0.85
Bending moment (Mxx): [Kip*ft] -0.11
Slenderness Ratio (RB): -- 14.56 (Eq. 3.3-5)
Critical buckling design value (FbE): [Kip/in2] 3.25 (Sec. 3.3.3.8)
Bending about minor axis, M22
Ratio 0.00
Capacity 1.26 [Kip/in2] Reference (Sec. 3.3)
Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
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Bending design value (Fbyy): [Kip/in2] 0.85
Bending moment (Myy): [Kip*ft] 0.00
DESIGN FOR SHEAR v
Shear parallel to minor axis, V2
Ratio 0.17
Capacity 0.17 [Kip/in2] Reference (Sec. 3.4)
Demand 0.03 [Kip/in2] Ctrl Eq. D2 at 100.00%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.15
Shear Force (Vy): [Kip] -0.10
Notch factor (CN): - 1.00 (Sec. 3.4.3)
Shear parallel to major axis, V3
Ratio 0.00
Capacity 0.14 [Kip/in2] Reference (Sec. 3.4.2)
Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.15
Shear Force (Vy): [Kip] 0.00
DESIGN FOR TORSION v
Ratio 0.00
Capacity 0.09 [Kip/in2] Reference (AITC-TCM)
Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Torsion design value (Fvt): [Kip/in2] 0.10
Torsion moment (Mtor): [Kip*ft] 0.00
DESIGN FOR BEARING (informative)
Intermediate results Unit Value Reference
Maximum reaction (Rmax): [Kip] 1.01 (Sec. 3.10.3)
Load angle (0): - 0.00
Axial design value for compression (Fc*): [Kip/in2] 1.35
Comp. design value perpendicular to grain (Fcp): [Kip/in2] 0.41

INTERACTION

v




Coefficient of variation:

0.25

Project Job Ref.
McDonalds Lillington, NC 032-0312
q L} -
-COM Section Sheet no./rev.
Kicker Check 3-45
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
Combined axial and bending interaction value
Ratio 0.41
Ctrl Eq. D6 at 100.00%
Reference (Eq. 3.9-3)
CRITICAL STRENGTH RATIO v
Ratio 0.60
Ctrl Eq D4 at 0.00% Reference (Sec. 3.6.3)
Member : 5
Design status : OK
PROPERTIES
Section name: S4S 2x6 (US)
Dimensions
y
o f
7
b
b = 1.500 [in] Width
d = 5.500 [in] Height
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 8.250
Moment of Inertia (principal axes) (I') [in4] 20.797 1.547
Top elastic section modulus of the section (local axis) (Ssup) [in3] 7.562 2.063
Material : Hem-Fir_No2
Properties Value
Type: Lumber
Species: Hem-Fir
Grade: No.2
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DESIGN CRITERIA
Description Unit Value
Temperature: - T<=100F
Moisture conditions: - Dry
Wood: - Unincised
Repetitive member: - No
Type: - Column
End notches at top: - Top
Notch length: [in] 0.00
Notch depth: [in] 0.00
Description Unit Major axis Minor axis
Physical length [ft] 7.96
Effective length for bending (Le) [ft] 0.00
Unbraced length for bending (Lu) [ft] 7.96
Unbraced compression length (Lx, Ly) [ft] 4.10 4.10
Effective length factor (K) -- 1.00 1.00
Lateral bracing -- No No
Bearing length (Lb) [in] 0.50
Length between inflection points (Li) [ft] 7.96
SERVICE CONDITIONS
Verification Unit Value Ctrl EQ Reference
Deflection in compression and/or bending - 0.01 S4 at 100.00%
DESIGN CHECKS
DESIGN FOR TENSION
Ratio 0.05
Capacity 1.09 [Kip/in2] Reference (Sec. 3.8)
Demand 0.05 [Kip/in2] Ctrl Eq. D6 at 56.25%
Intermediate results Unit Value Reference
Axial design value for tension (Ft): [Kip/in2] 0.53
Tension axial force (P+): [Kip] 0.45
DESIGN FOR COMPRESSION
Ratio 0.05
Capacity 0.34 [Kip/in2] Reference (Sec. 3.6.3)
Demand -0.02 [Kip/in2] Ctrl Eq. D2 at 0.00%
Intermediate results Unit Value Reference
Axial design value for compression (Fc): [Kip/in2] 1.30
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Compression axial force (P-): [Kip] -0.14
Modulus of elasticity for stability (Emin): [Kip/in2] 470.00
Adjusted modulus of elasticity for stability (Emin'): [Kip/in2] 470.00
Critical buckling design value (FcE1): [Kip/in2] 4.83 (Sec. 3.9.2)
Critical buckling design value (FcE2): [Kip/in2] 0.36 (Sec. 3.9.2)
DESIGN FOR FLEXURE
Bending about major axis, M33

Ratio : 0.40

Capacity 1.19 [Kip/in2] Reference (Sec. 3.3)

Demand 0.48 [Kip/in2] Ctrl Eq. D4 at 59.38%
Intermediate results Unit Value Reference
Bending design value (Fb): [Kip/in2] 0.85
Bending moment (Mxx): [Kip*ft] 0.30
Slenderness Ratio (RB): - 20.73 (Eq. 3.3-5)
Critical buckling design value (FbE): [Kip/in2] 1.31 (Sec. 3.3.3.8)
Bending about minor axis, M22

Ratio : 0.00

Capacity 1.14 [Kip/in2] Reference (Sec. 3.3)

Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Bending design value (Fbyy): [Kip/in2] 0.85
Bending moment (Myy): [Kip*ft] 0.00
DESIGN FOR SHEAR
Shear parallel to minor axis, V2

Ratio : 0.14

Capacity 0.24 [Kip/in2] Reference (Sec. 3.4)

Demand 0.03 [Kip/in2] Ctrl Eq. D4 at 59.38%
Intermediate results Unit Value Reference
Shear design value (Fv): [Kip/in2] 0.15
Shear Force (Vy): [Kip] -0.19
Notch factor (CN): - 1.00 (Sec. 3.4.3)
Shear parallel to major axis, V3

Ratio : 0.00

Capacity 0.14 [Kip/in2] Reference (Sec. 3.4.2)

Demand 0.00 [Kip/in2] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
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Shear design value (Fv): [Kip/in2] 0.15
Shear Force (Vy): [Kip] 0.00
DESIGN FOR TORSION v

Ratio : 0.00

Capacity : 0.09 [Kip/in2] Reference : (AITC-TCM)

Demand : 0.00 [Kip/in2] Ctrl Eq. : D1at0.00%
Intermediate results Unit Value Reference
Torsion design value (Fvt): [Kip/in2] 0.10
Torsion moment (Mtor): [Kip*ft] 0.00
DESIGN FOR BEARING (informative)
Intermediate results Unit Value Reference
Maximum reaction (Rmax): [Kip] 0.97 (Sec. 3.10.3)
Load angle (0): - 0.00
Axial design value for compression (Fc*): [Kip/in2] 1.29
Comp. design value perpendicular to grain (Fcp): [Kip/in2] 0.41
INTERACTION v
Combined axial and bending interaction value

Ratio : 0.40

Ctrl Eq. . D4 at 59.38%
Reference : (Eq. 3.9-3)

CRITICAL STRENGTH RATIO v

Ratio 0.40
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Reaction Summary (0.6D+0.6WL)

Reaction Summary (D+0.45WL+0.75SL)

For design value : The uplift force is 0.458 kip/1.33 ft. (kicker spacing) = 0.350 kip/ft.
Conservatively using 0.400 kip/ft = 400 plf
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CONNECTION CHECK

a) Connection check between kicker to wood plate (rear side):
The uplift force at parapet is 0.458 kip/connection = 458 Ib < 615 Ib (Simpson H2.5A Tie) OK
The shear force at parapet is 0.383 kip/connection = 383 Ib < 370 + 110 = 480 Ib (Simpson A34 + H2.5A) OK

‘ OF/SP Alowable Loads SPF/HF Allowable Loads
Model Type of Fasteners Direction .
No. Connection {in.} of Load Floor Roof ‘ Floor Roof 160
(100) (125) (160) (100) (125) (160)
Fq 395 340
I AEIERES] -
Fy" 19¢ 430 430 140 170 71
& A4 | [N 540 bay 4 14] L1T0) 3 2
@ #0x 1% S0 ; 195 455 405 42 428 Y
it 240 240 40 170 170 170
= . é g
Seismic and Hurricane Ties (cont.)
- L prockacts arn ekl with poctional oooe s mi.: tiwndesce sbodd D Marry of these prodhacts are appoosed by ratalasor
pectecton. F-or more efonmation, ses p. 14 Rusherwyn, soa p. 21 with Srong D™ 5D Correokr soews
See pp. 348-562 for mote informtior
Fastensrs {in) OF/SF Abowabls Loads | ygiury gt | SPF/RF Allowable L5k | it with
Maodal UEEI M B | LRI B A Coos
|| = To To To upiat | Laterat(tegy [RBEL TR g | Lateal (160 ) e
Ratters/Truss Plates Studs 960 | g I F (160 e | g, 1 160y
»|n B3 x1% | (01 K 2% | wo | s0 | o 155 e 1 a B0 L LA
B | a2 18 | marsrers | monnezs | — | | |
A L - L
| oA 18 | @S03 % | @0 1% | Sommerw] s EE | & & ) HCH.LA
HIASG 1B lEaniusl@omeislsaiaiw] 400 ] 0 55 [TT I T I = 345 —
W2 5A 18 | S0 2% | o 2| I 1o ( ' T i LA I
e oy o e RS YA ) .nJlx."ql ™o 7 0 ) I o 0 10
dodrose B ool - Saeli T X | !
W2 18 |01 x2% | G011 x 2% | 135 5 ) 145
| LA
.| 18 [ man x2s [ mann ey —_ 0 ] 210 " W5 | st 145 a0 :

b) Connection check between horizontal & vertical wood plate (rear side):
The uplift force at parapet is 0.458 kips/connection = 458 Ib < 1360 Ib OK (W /#14 X 5” long lag screws)
The shear force at parapet is 0.383 kips/connection = 383 Ib < 452Ib OK (W /#14 X 5” long lag screws)
Combined shear & withdrawl =597 Ib < 772 Ib OK (W /#14 X 5” long lag screws)
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1 Jab Mo
Sheet No. of
Calculated By Date:  #uguy
Checked By Date :
i
LONNECTION & HORIZONT AL & VERTICAL Wi PLATE
 Tanzion (ithdrawal):
Tenzion Loa = 458 |bz z
Use 0.242" DIAM X 5" LONG [#14) WOOD SCREWS ~LLLiee
Unit -
fastener = 680 Ibs y
capacity =
Spacing -
of the = & in -
faszteners -
TOta.I [ Caliwtote Corvrenbives Copoe ity -(
Guantity = 2
i L T YT — T T,
9 = = e e ]
===
Capacity Load At WD € e S
' W'= 1360 bz > 453 bz oK
| $hear
(LS er—
Shear = 383 Ibs pr———

eI

Uze  0.242" DIARN X 5" LONG (#14) WOOD SCREWS
Unit e =
fastener = 226 Ib v Lol -
copacity T -
Spacing STV -
of the = 1) in e |
fazteners (P pa— -
Total [ .
Guantity = 2 s P ._..:.... -
of e -
Capacity Load -
W'z 452 bz > 3383 bz oK e
‘ e s (')’ NDS 2012
(W'pleoz2(a)sa'zin’(2)
a 52 Degreez  Angle Between Wood And Direction OF Applicd Load [exizt Truzz )
4 0.31 Rad
| 2a 172 Lbs
1
\Za if2__ >= 537 oK
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c) Connection check vertical wood plate & LUS hanger (rear side):
The uplift force at parapet is 0.458 kip /1.33 ft. (parapet spacing) * 3.33 ft (max. joist spacing) / 2 = 0.58 kips
The shear force at parapet is 0.383 kip /1.33 ft. (parapet spacing) * 3.33 ft (max. joist spacing) / 2 = 0.48 kips

Force load per conection = sqrt (5802 + 480"2) = 752 Ib/connection < 950 Ib OK

0870 Almmegnie | varks fi)

It (76T} Froor (Y00} Srow (193 oot (129)

Los2e s sm2 S6012 1560 1065 ”a s 018 b 1) %0 I
LG o L t w5 ) 1 i ! 12%
Ls219 (0322 % 808112 1240 e e 1nn 1009 125 19

d) Connection check between vertical stud to wood plate (front side)
The uplift force is 0.466 kip/connection = 466 Ibs < 615 Ibs (Simpson H2.5A Tie) OK
The shear force is 0.0761 kip/connection = 76 Ibs < 370 Ibs (Simpson A34) OK

H/TSP StrongTie
Seismic and Hurricane Ties (cont.)
hene prodkacts am aekile with pdational ooemon @ For atisnless slod Morry of these prodacts are appoosed by ratalion
peotecton. ior more ofonmation, sos p. 14 Rusherwyn, soa .2 with Syon LETOOKE STeWs.
See pp. 348-562 for more informbion
Fastoners {in) OF/SF Alowable Loads | ity gty | SPF/F Allowable Lss | gyt with
Maodal LEEI DL LS R A Coos
No. |5 T 7o To uphst | Laterab(tegy [OFEEREN oo | Lateal o OB e
Rafters/Trss Plates Studs (960 | g F2 160 (1609 Fy [ 1 160y
. " 2RI |max2n AR0 a1l b 455 @ 280 165 370 8C AL LA
» | e s | mamerw | mone s = " . i | HE -
. WA 12 | @03 1% | @0 1% &S0y v ) 10 h & LN ] BC R LA
3 oy AN AR B A AT AR AU ™ 1> o9 Ly el RS i pg DAk -
[ JIEE) 18 | S0 e | sam 2y — " 0 i gs | owo | om ! 6O 1L LA
T T T (TS A T - o I W i
w257 18 | (50131 x2% | 510121 x 2% - L 135 ] A | 136 | 5 A T
Ll
.| o 18 | mam x| wan 2y - wo | 20 | o 400 %5 | w0 ] 145 0
DF/SP Alowabie Loads SPF/HF Allowable Loads
Model | Type of Fasteners Direction : )
No. | Connection {in.) ol Load Floor Foof Floor |  Roof
| nooy  q25) | "9 | ooy | (25 (%0
Fy 395 ' | 340 1 !
BO0131 1% ——— - - . - . -— . -
Fy' 395 430 430 340 370 370
B A3 [ Fy 640 640 640 550 550 550
B 1% S0 Fa 495 405 aGs 425 425 425
Uphit 240 240 | 240 170 170 170

e) Connection check between lag screws to joist top chord (front side):
The uplift force is 0.466 kip/connection = 466 Ibs * 40" / 16” = 1165 Ibs < 1472 Ibs
OK (W /(4)-1/4” X 3" lag screws)
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The shear force is 0.076 kip/connection = 76 Ibs * 40” /16” = 190 Ibs < 908 Ibs
OK (W /(4)-1/4” X 3” lag screws)
Combined shear & withdrawl = 1180 Ibs < 1406 Ibs OK
Note- Simpson Hurricane (H)8 has been used parallel to wood joist for kicker connection.
Conservatively H2.5 design values are used in the calculation before.
Fasteners (in.) DF/SP Allowable Loads Uplift with SPF/HF Allowable Loads Uplift with
Model 0.131" x 1%" 0.131" x 115" Cod
No_ | Ga To To To uplift | _ Lateral (160) L uplift | Lateral (160) i i
Rafters/Truss Plates Studs (160) F F (160) (160) E B (160)
\é&. H1A 8 | 40131 x1% | 40131 x1% — 545 420 265 — 470 360 205 — IBC®, FL, LA
B |Hi817 18 | (6)0.131x1% | (4) 0131 x 214 = 540 440 170 460 465 380 130 395 —
B | H2A 18 | (5) 0131 x1% | (2) 0131 x 1% | (5) 0131 x 12| 525 130 55 — 495 130 55 — IBC, FL, LA
H2ASS 18 | (5)0131x1% | (2)0131x1% | (5) 0131 x1% | 400 130 i) 400 345 130 55 345 —
B | H2.54 18 | (5)0.131x2% | (5) 0131 x 2% — 700 110 110 625 615 110 110 540 IBC, FL, LA
B | H2.5A55 18 | (5)0.131x2% | (5) 0131 x 214 — 440 75 70 265 380 75 70 210 —
H2.5T 18 | (5)0.131x2% | (5) 0131 x 214 — 590 135 145 480 565 135 145 475 BCFL LA
B 18 | (4)0.131x2% | (4)0.131 x 2% = 400 210 170 400 365 180 145 290 ‘
B | Hass 18 | (40131 x2% | (4) 0131 x 2% — 280 145 120 275 225 100 85 210 —
I | H6 (to Platss) | 16 = 8)0.131x2% | (8) 0.131x2% | 930 — — — 800 — — —
I | H6 (o Rim) 16 | (8)0.131x 2% — 8) 0131 x 2% | 1,230 — — — 65 — —
IBC, FL, LA
B |17z 16 | {(4) 0131 x2% | (2) 0131 x1% | (8)0.131x2%2 | 830 410 = = 715 395 = =
B |He 18 | (5)0.148x 1% | (5) 0148x 114 — T80 a5 90 630 710 95 a0 510
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Calculated By L Date: ##fHEHE
Checked By Date:
CONNECTION @ JOIST TOP CHORD (FRONT SIDE)
TensionLoar = 1330 |bs >
Use [4)-114" » 3" LAG SCREWS
Uit T <
fastener = 368 |bs “":‘:;::: 2
capacity C— e v
Spacing of Luags {3 >
e | = 40 i e :
fasteners Eod Grotn Fottor S sa = 05 =
Total —————— 1T S
Quantity of = 4 l Caleulate Connection Capacity
Fasteners [ i 1( ]
e | | e ]
(|
Capacily Load Adperted ASD Cupachs (W It
W'z 1472 Ibs > 1330 Ibs 0K
| Shear.
Devign Mottt | ddvatre Sewas Dumgn 1450 -
Shear = 127.5 |bs Comaocama Type | atwst oy -
Use  [d)-14"x3"LAGSCREWS T e M
Unit = \:;. ::..r::;,‘. v.'.‘ -~ -
fastener = 227 |bs T ..[: -
capacity e e =
Spacing of Sate Nivmber Dhickamess | 4 = v
the = 40 in T
fasteners Wetker Thichmers | U14 1 T
Total Neaminat Dismeter 104 K
Quantity of = 4 [T —.-.'u:: .t :
Fatseners T (T v
Capacity Load
'z 308 Ibs > 127.5 Ibs 0K
[Combined St And Withdraw]
z (W'p)Z’ NDS 2012
a=
(W'plcos2(a)+z'sin®la)
a 74 Degrees Angle Between Wood And Direction Of Applied Load (exist Truss )
123 Rad
Za 1406 Lbs
Za 1406 >= 1336 OK
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SHEATHING LATERAL CAPACITY CHECK

1. Wind Load Normal to Short Direction (Case 3)

Wind load (short direction) = 0.6 * 0.5 * 33.19 kips / 85.66 ft = 116.24 plf

For Hem-Fir species per NDS 2018 Table 12.3.3A, the specific gravity G = 0.43, then Factor = (1 — (0.5-G)) = 0.93
From Table 4.2C, Case 3, the allowable unit shear capacity (ASD) = 600 plf / 2 * G = 300 * 0.93 = 279 pIf > 116.4 plf OK

2. Wind Load Normal to Long Direction (Case 1)

Wind load (long direction) = 0.6 * 0.31 * 63.43 kips / 46.33 ft = 254.65 plf

From Table 4.2C, Case 1, the allowable unit shear capacity (ASD) = 800 plf / 2 * G = 400 * 0.93 = 372 plf > 254.65 pIf OK

3. Seismic Load Normal to Short Direction (Case 3)
Seismic load (short direction) = 0.6 * 0.5 *14.24 kips / 85.66 ft = 49.87 plf

From Table 4.2C, Case 3, the allowable unit shear capacity (ASD) = 430 plf / 2 * G = 215 * 0.93 = 200 plf > 49.87 plf OK

4. Seismic Load Normal to Long Direction (Case 1)

Seismic load (long direction) = 0.6 * 0.31 * 28.49 kips / 46.33 ft = 114.38 plf

From Table 4.2C, Case 1, the allowable unit shear capacity (ASD) = 570 plf / 2 * G = 285 * 0.93 = 265 plf > 114.38 pIf OK
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Table 4.2C Nominal Unit Shear Capacities for Wood-Frame Diaphragms

Unblocked Wood Structural Panol Diaphragms?#349

A ]
SEISMIC WD
™ |
Minimam )
:l Mini Wit om.uwnwm dispheagm houndarnes and
Commen astonor Nominal |l Nuted Face o - panel edges |
Sheothing Grade |y oy Size '.'""m"'“" M'-""‘ s .' ,,.,.""' ..."' Cane 1 Caresn 234546 Cane 1 ,f"‘“.
(i} {in) o Ve o, " G, Vo Ve
TRy
2 A0 90 70 280 00 48 480 »0
1.
s i e 3 a0 70 6o | 20  ss 4 30
Birueturs! | 8 1.3 ™ ?. 460 as 70 360 g 2 :: 670 508 ‘
0o e 16732 2 0 1 4.% (1) 70 a
I m— L —
e H ﬁs B § u% 35 A7S 2
i 114
e g 7 a4 igs 4 *g %3 m
s ¢
) 480 s a8 &% 80 38 a0 %
Bhoathing and e a0 110 ] 400 BS (2] KTl 55 40 (2] 4
it — A 7
1632 i ﬁ% %5! ﬂl ﬁ 4 3 7 ﬁ
15082
A 3 Suo 12 a0 430 80 - 1] 810 &0
o e s 7 570 13 84 | 40 85 54 #00 0
= | 13 AN 10 24 .55 (340
1, Nowrresad unn shese eapacities shall be sljined = scvosdance with 4.2 10 & Camnn 1N Ciomtinmois Comn 284 Comnmmns | Coves 586 Comtimenn
ermniiie ASTY allorw sl omat oty snl LRTTY Gaesomud umil rewintamen Parel Fotmn Porpendastar | Paned b Pandvl w Pang) Jossts Porpen
Voo gonoml comstrvation coquinuments sor 4. 2.6 For sposific roguimmems, o Framnyg Vowaniing Sondar il Panie!l w0
w0t A4 211 o wond sinactun | pened aphiagms. Soe Apperdin A fiw orounon I'rasuny
sall danemninm : e e
2 Von wpecios und grodes of framing sthier than Dougles Fir Larch or Southers Lamg Paned Directios - r— ! c— T —
11w, rsdacad tmontt (1l umif shese s tbios what ] e desermingd) by idbply g Poepenticution 10 Supywarns K .)“.,1‘ s o B o Jnhi
Ot tabwatacd smnnninal diner showe capmcily by thie Spwcifiv Gy At !I}' ! Ii ! 13 4
Factor = (140 5.00) ), where O = Specific Gravity of the framing lundes (e 1 ¥ " [ 5 S eren
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SHEATHING GRAVITY CAPACITY CHECK

1. Dead load
W _dead = 20 psf

2. Roof Live load
W_jive = 20 psf

3. Snow load

Snow load = 15 psf + 32.80 psf = 47.80 psf

4. Uplift/downward wind pressure = 32.4 psf (per C&C WL using joist tributary area of 2.67 ft * 46.33 ft = 124 ft"2)

Load Combinations ASD

Combo 1 =D + S = 20 psf + 47.80 psf = 67.80 psf

Combo 2 =D + 0.6W = 20 psf + 0.6 * 32.4 psf = 39.44 psf
Combo 3 =D + 0.75L + 0.75(0.6*W) + 0.75S = 20 psf + 0.75 * 20 + 0.75*0.6* 32.4 psf + 0.75*47.80 psf= 85.43 psf
Combo 4 = 0.6D + 0.6W = 0.6* 20 psf + 0.6* 32.4 psf = 31.44 psf

Maximum typical joist clear span = 2’-8" = 32”
From SDPWS Special Design Provisions for Wind and Seismic Code, for 48/24 sheathing and clear span 32", the Maximum
Allowable Uniform Load = 220 psf/ 1.6 = 137.5 psf, then 85.43 psf < 137.5 psf, OK

Table 3.2.2 Nominal Uniform Load Capacities (psf) for Roof Sheathing Resisting Out-of-Plane Wind
Loads26
Sheathing Type® Span Rating | Minimum Strength Axis” Applied Strength Axis” Applied
or Grade |Thickness Perpendicular to Supports Parallel to Supports

(in) Rafter/Truss Spacing (in.) Rafter/Truss Spacing (in.)

12 | 16 19.2 24 32 48 12 16 24

Nominal Uniform Loads (psf) Nominal Uniform Loads (psf)

Wood Structural Panels 24/0 3/8 425 | 240 | 165 105 - - 90 50 30°
(Sheathing Grades, C-C, 24/16 716 540 305 210 135 - - 110 60 a5’
C-D, C-C Plugged, OSB) 32/16 15/32 625 355 | 245 155 20 - 155 20 45°
/20 19/32 Q55 el 4158 265 150 - 255 145 75°
48/24 23132 1160* | 840° | 615° 395" | 220° | 100° 455° 255° 115

Woed Structural Panels 16 o.c. 19/32 705 395 275 175 100 - 170 95 50°
(Single Floor Grades, 20 0.c. 19/32 815 | 455 320 205 115 - 235 135 70°
Underlayment, C-C Plugged) 24 0.c. 23/32 | 1160* | 670° | 485° | 300° | 170° | - 440° 250° 110°
320.c. 78 1395" | 1000" | e95' | 445* | 250" | 110" | 1160 655" 290"
48 0.c. 1-1/8 1790* | 1295*| 1060* | 805° | 455° | 200* | 1790° | 1145° 510

oA e e b —

. Mominal capacities shall be adjusted in accordance with Section 3.2.3 to determine ASD uniform load capacity and LRFD uniform resistances.
. Unless otherwise noted, tabulated values are based on the lesser of nominal values for either OSB or plywood with 3 or more plies.

. Tabulated values are based on the lesser of nominal values for either OSB or plywood with 4 or more plies.
. Tabulated values are based on the lesser of nominal values for cither OSB or plywood with 5 or more plies.
. Wood structural panels shall conform to the requirements for its type in DOC PS 1 or PS 2,
. Tabulated values are for maximum bending loads from wind, Loads are limited by bending or shear stress assuming a 2-span continuous condition. Where

panels are continuous over 3 or more spans, the tabulated values shall be permitted to be increased in accordance with the ASDVLRFD Manual for Engineered

Wood Construction.

7. Strength axis is defined as the axis parallel to the face and back orientation of the flakes or the grain (veneer), which is generally the long panel direction, unless

otherwise marked.
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LATERAL SYSTEM DIAGRAM FOR BUILDING

Diagram Number

Lateral Member (Main Building)

Percent of Shear Load

Shear Wall A 46.5 in X direction
Shear Wall B 30.94 in Y direction
Shear Wall C 53.5in X direction

Braced Frame 2

19.06 in Y direction

Braced Frame 1

50 in Y direction

Drag Strut for BF1

~N| O g AW N|

Drag Strut for BF2

53 ft

32.65ft

46.33 ft

85.66 ft

*not drawn to scale
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BRACED FRAME-BF1
Shear Force from wind V= 63.43 kips
Shear From Seismic Vsy= 28.49 kips
Lateral Loads on BF1 From Wind V= 0.50xVwy = 31.72 kips
Lateral Loads on BF1 From Seismic Vs= 0.50xVsy = 14.25 kips
p=1.0 (Per ASCE 12.3.4, redundancy factor p=1.0)
0=1.0

Ev (vertical seismic force) needs to be included since Sds=0.302 > 0.125 per ASCE (Eq.12.4-4)
Gravity load (roof dead load, and roof snow loads are included in the “Load Data” section of the RAM

Element design report)
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13-4
oH——

9'-4"
—

DLoncol B/3 at13'4"
SLon col B/3 at13'4"
DLon col B/2 at9'4"
SLon col B/2 at9'4"

20 psf * 2.67 ft (tributary width) * 46.33 ft * 0.5 = 1.24 kips
15 psf * 2.67 ft (tributary width) * 46.33 ft *0.5 = 0.93 kips
0.926 k/ft * 10.5 ft * 0.5 = 4.86 kips
0.527 k/ft * 10.5 ft * 0.5 = 2.77 kips

For convenience apply all the DL & SL at 13'4"
VERTICAL SEISMIC LOAD (12.4.2.2 OF ASCE7-10)
Evh=0.2 *3ds * DL=0.2 *0.302 *DL=0.06 * DL
(Apply vertical sesmic load where DL applies)
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| RAM Elements
§ CONNECT Edinior AECOM
Current Date: 8/6/2024 11:40 AM
Units system: English
File name: C:\Job\McDonald\Working\Ram Element\Lillington\BF 1 main model and footing .retx
Load data
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
Condition Description Comb. Category
DL Dead Load No DL
SL Snow Load No SNOW
WL1 Wind Load 1 No WIND
WL2 Wind Load 2 No WIND
EQ1 Horizontal Seismic Load 1 No EQ
EQ2 Horizontal Seismic Load 2 No EQ
D1 1.4DL Yes
D2 1.2DL+0.5SL Yes
D3 1.2DL+1.6SL Yes
D4 1.2DL+0.5WL1 Yes
D5 1.2DL+0.5WL2 Yes
D6 1.2DL+1.6SL+0.5WL1 Yes
D7 1.2DL+1.6SL+0.5WL2 Yes
D8 1.2DL+WLA1 Yes
D9 1.2DL+WL2 Yes
D10 1.2DL+0.5SL+WL1 Yes
D11 1.2DL+0.5SL+WL2 Yes
D12 1.2DL+0.2SL Yes
D13 1.2DL+EQ1 Yes
D14 1.25DL+EQ2 Yes
D15 1.25DL+0.2SL+EQ1 Yes
D16 1.25DL+0.2SL+EQ2 Yes
D17 0.9DL+WL1 Yes
D18 0.9DL+WL2 Yes
D19 0.85DL+EQ1 Yes
D20 0.85DL+EQ2 Yes
S1 DL Yes
S2 DL+SL Yes
S3 DL+0.75SL Yes
S4 DL+0.6WL1 Yes
S5 DL+0.6WL2 Yes
S6 1.04DL+0.7EQ1 Yes
S7 1.04DL+0.7EQ2 Yes
S8 1.04DL+0.525EQ1 Yes
S9 1.04DL+0.525EQ2 Yes
S10 DL+0.75SL Yes
S11 1.03DL+0.75SL+0.525EQ1 Yes
S12 1.03DL+0.75SL+0.525EQ2 Yes
S13 0.6DL+0.6WL1 Yes
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S14 0.6DL+0.6WL2 Yes
S15 0.57DL+0.7EQ1 Yes
S16 0.57DL+0.7EQ2 Yes
Load on nodes
Condition Node FX FY FZ MX MY Mz
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
DL 13 0.00 -4.86 0.00 0.00 0.00 0.00
15 0.00 -1.24 0.00 0.00 0.00 0.00
SL 13 0.00 -2.77 0.00 0.00 0.00 0.00
15 0.00 -0.93 0.00 0.00 0.00 0.00
WL1 15 0.00 0.00 -31.72 0.00 0.00 0.00
WL2 13 0.00 0.00 31.72 0.00 0.00 0.00
EQ1 15 0.00 0.00 -14.25 0.00 0.00 0.00
EQ2 13 0.00 0.00 14.25 0.00 0.00 0.00
Self weight multipliers for load conditions
Self weight multiplier
Condition Description Comb. MultX  Multy Multz
DL Dead Load No 0.00 -1.00 0.00
SL Snow Load No 0.00 0.00 0.00
WLA1 Wind Load 1 No 0.00 0.00 0.00
WL2 Wind Load 2 No 0.00 0.00 0.00
EQ1 Horizontal Seismic Load 1 No 0.00 0.00 0.00
EQ2 Horizontal Seismic Load 2 No 0.00 0.00 0.00
D1 1.4DL Yes 0.00 0.00 0.00
D2 1.2DL+0.5SL Yes 0.00 0.00 0.00
D3 1.2DL+1.6SL Yes 0.00 0.00 0.00
D4 1.2DL+0.5WLA1 Yes 0.00 0.00 0.00
D5 1.2DL+0.5WL2 Yes 0.00 0.00 0.00
D6 1.2DL+1.6SL+0.5WL1 Yes 0.00 0.00 0.00
D7 1.2DL+1.6SL+0.5WL2 Yes 0.00 0.00 0.00
D8 1.2DL+WLA1 Yes 0.00 0.00 0.00
D9 1.2DL+WL2 Yes 0.00 0.00 0.00
D10 1.2DL+0.5SL+WL1 Yes 0.00 0.00 0.00
D11 1.2DL+0.5SL+WL2 Yes 0.00 0.00 0.00
D12 1.2DL+0.2SL Yes 0.00 0.00 0.00
D13 1.2DL+EQ1 Yes 0.00 0.00 0.00
D14 1.25DL+EQ2 Yes 0.00 0.00 0.00
D15 1.25DL+0.2SL+EQ1 Yes 0.00 0.00 0.00
D16 1.25DL+0.2SL+EQ2 Yes 0.00 0.00 0.00
D17 0.9DL+WL1 Yes 0.00 0.00 0.00
D18 0.9DL+WL2 Yes 0.00 0.00 0.00
D19 0.85DL+EQ1 Yes 0.00 0.00 0.00
D20 0.85DL+EQ2 Yes 0.00 0.00 0.00
S1 DL Yes 0.00 0.00 0.00
S2 DL+SL Yes 0.00 0.00 0.00
S3 DL+0.75SL Yes 0.00 0.00 0.00
S4 DL+0.6WL1 Yes 0.00 0.00 0.00
S5 DL+0.6WL2 Yes 0.00 0.00 0.00
S6 1.04DL+0.7EQ1 Yes 0.00 0.00 0.00
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S7 1.04DL+0.7EQ2 Yes 0.00 0.00 0.00
S8 1.04DL+0.525EQ1 Yes 0.00 0.00 0.00
S9 1.04DL+0.525EQ2 Yes 0.00 0.00 0.00
S10 DL+0.75SL Yes 0.00 0.00 0.00
S11 1.03DL+0.75SL+0.525EQ1 Yes 0.00 0.00 0.00
S12 1.03DL+0.75SL+0.525EQ2 Yes 0.00 0.00 0.00
S13 0.6DL+0.6WL1 Yes 0.00 0.00 0.00
S14 0.6DL+0.6WL2 Yes 0.00 0.00 0.00
S15 0.57DL+0.7EQ1 Yes 0.00 0.00 0.00
S16 0.57DL+0.7EQ2 Yes 0.00 0.00 0.00
Report: Concise
Members: Hot-rolled
Design code: AISC 360-2010 LRFD
Member 10 (BF-1 COL C2)
Design status OK
Section name: HSS_SQR 4X4X3_8 (US)
Dimensions
1
T
W
a = 4.000 [in] Height
b = 4.000 [in] Width
T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (l) [in4] 10.300 10.300
Moment of Inertia (principal axes) (I') [in4] 10.300 10.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
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Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 13.90
Distance between member lateral bracing points
Length (Lb) [ft]
Top Bottom
13.90 13.90
Laterally unbraced length
Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
13.90 13.90 13.90 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN v
Axial tension
Ratio 0.18
Capacity 197.89 [Kip] Reference Eq. Sec. D2
Demand 35.65 [Kip] Ctrl Eq. D18 at 100.00%

Intermediate results

Unit

Value

Reference
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Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio : 0.52
Capacity 83.03 [Kip] Reference Sec. E1
Demand 43.23 [Kip] Ctrl Eq. D10 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn33): [Kip] 83.03 Sec. E1
Compression in the minor axis 22
Ratio : 0.52
Capacity 83.03 [Kip] Reference Sec. E1
Demand 43.23 [Kip] Ctrl Eq. D10 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn22): [Kip] 83.03 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
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DESIGN FOR SHEAR v
Shear in major axis 33
Ratio 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 51.20 Sec. G1
TORSION DESIGN v
Torsion
Ratio 0.00
Capacity 18.91 [Kip*ft] Reference Eq. H3-1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression
Ratio 0.52
Ctrl Eq D10 at 0.00% Reference Eq. H1-1a
Intermediate results Unit Value Reference
Interaction of flexure and axial force: - 0.52 Eq. H1-1a
Combined flexure and axial tension
Ratio 0.09
Ctrl Eq D18 at 100.00% Reference Eq. H1-1b
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Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined flexure and axial tension about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial compression
Ratio N/A
Ctrl Eq - Reference
Combined torsion, flexure, shear and axial tension
Ratio N/A
Ctrl Eq -- Reference
Member 11 (BF-1 COL C2)

Design status OK

Section information

Section name: HSS_SQR 4X4X3_8 (US)

Dimensions
At
T
a
b I
a = 4.000 [in] Height
b = 4.000 [in] Width
T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (l) [in4] 10.300 1
Moment of Inertia (principal axes) (I') [in4] 10.300 1
Bending constant for moments (principal axis) (J') [in] 0.000

Minor axis

0.300
0.300
0.000
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Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 13.90
Distance between member lateral bracing points
Length (Lb) [ft]

Top Bottom

13.90 13.90
Laterally unbraced length

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

13.90 13.90 13.90 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway

DESIGN CHECKS

AXIAL TENSION DESIGN v

Axial tension
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Ratio : 0.20
Capacity 197.89 [Kip] Reference Eq. Sec. D2
Demand 38.91 [Kip] Ctrl Eq. D8 at 100.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio : 0.46
Capacity 83.03 [Kip] Reference Sec. E1
Demand 37.99 [Kip] Ctrl Eq. D11 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn33): [Kip] 83.03 Sec. E1
Compression in the minor axis 22
Ratio : 0.46
Capacity 83.03 [Kip] Reference Sec. E1
Demand 37.99 [Kip] Ctrl Eq. D11 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn22): [Kip] 83.03 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
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Intermediate results Unit Value Reference
Section classification
Factored vielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
TORSION DESIGN v
Torsion
Ratio : 0.00
Capacity 18.91 [Kip*ft] Reference Eq. H3-1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression
Ratio : 0.46
Ctrl Eq D11 at 0.00% Reference Eq. H1-1a
Intermediate results Unit Value Reference

Interaction of flexure and axial force:

0.46 Eq. H1-1a
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Combined flexure and axial tension
Ratio : 0.10
Ctrl Eq. : D8 at 100.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference

Combined flexure and axial compression about local axis

Ratio N/A

Ctrl Eq - Reference
Member : 12 (BF-1 TOP BEAM)
Design status : OK

Section information

Section name: HSS_SQR 4X4X3_8 (US)

Dimensions
At
T
|
b
a = 4.000 [in] Height
b = 4.000 [in] Width
T = 0.349  [in] Thickness
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Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (1) [in4] 10.300 10.300
Moment of Inertia (principal axes) (I') [in4] 10.300 10.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 5.73
Distance between member lateral bracing points
Length (Lb) [ft]

Top Bottom

5.73 5.73
Laterally unbraced length

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

5.73 5.73 5.73 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
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Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN v
Axial tension
Ratio 0.01
Capacity 197.89 [Kip] Reference Eq. Sec. D2
Demand 1.21 [Kip] Ctrl Eq. D3 at 0.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio 0.09
Capacity 170.74 [Kip] Reference Sec. E1
Demand 15.10 [Kip] Ctrl Eq. D17 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn33): [Kip] 170.74 Sec. E1
Compression in the minor axis 22
Ratio 0.09
Capacity 170.74 [Kip] Reference Sec. E1
Demand 15.10 [Kip] Ctrl Eq. D17 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn22): [Kip] 170.74 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.09 [Kip*ft] Ctrl Eq. D1 at 50.00%
Intermediate results Unit Value Reference

Section classification




Project Job Ref.
McDonalds Lillington, NC 032-0312
- -
q -COM Section Sheet no./rev.
Braced Frame 1, Base Plate & Anchor Bolts Design 4-17
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strenqth(d)Mn): [Kip*ft] 22.08 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand -0.06 [Kip] Ctrl Eq. D1 at 100.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 51.20 Sec. G1
TORSION DESIGN v
Torsion
Ratio : 0.00
Capacity 18.91 [Kip*ft] Reference Eq. H3-1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢pTn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v

Combined flexure and axial compression
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Ratio : 0.05
Ctrl Eq. : D8 at 50.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference
Interaction of flexure and axial force: - 0.05 Eq. H1-1b
Combined flexure and axial tension
Ratio : 0.01
Ctrl Eq. : D3 at 50.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined flexure and axial tension about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial compression
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial tension
Ratio N/A
Ctrl Eq - Reference
Member : 13 (BF-1 DIAGONALS)
Design status : OK

Section information

Section name: HSS_SQR 4X4X3_8 (US)

Dimensions
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ik
T
=]
b

a = 4.000 [in] Height

b = 4.000 [in] Width

T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (I) [in4] 10.300 10.300
Moment of Inertia (principal axes) (I') [in4] 10.300 10.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85

DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 15.03
Distance between member lateral bracing points
Length (Lb) [ft]
Top Bottom
15.03 15.03
Laterally unbraced length
Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
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15.03 15.03 15.03 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN v
Axial tension
Ratio 0.20
Capacity 197.89 [Kip] Reference Eq. Sec. D2
Demand 39.73 [Kip] Ctrl Eq. D18 at 50.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio 0.63
Capacity 71.49 [Kip] Reference Sec. E1
Demand 44.90 [Kip] Ctrl Eq. D10 at 100.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn33): [Kip] 71.49 Sec. E1
Compression in the minor axis 22
Ratio 0.63
Capacity 71.49 [Kip] Reference Sec. E1
Demand 44.90 [Kip] Ctrl Eq. D10 at 100.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn22): [Kip] 71.49 Sec. E1
v

FLEXURAL DESIGN

Bending about major axis, M33
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Ratio : 0.03

Capacity 22.08 [Kip*ft] Reference Sec. F1

Demand -0.56 [Kip*ft] Ctrl Eq. D9 at 50.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22

Ratio : 0.00

Capacity 22.08 [Kip*ft] Reference Sec. F1

Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strenqth(d)Mn): [Kip*ft] 22.08 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33

Ratio : 0.00

Capacity 51.20 [Kip] Reference Sec. G1

Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 51.20 Sec. G1
Shear in minor axis 22

Ratio : 0.00

Capacity 51.20 [Kip] Reference Sec. G1

Demand 0.10 [Kip] Ctrl Eq. D10 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
TORSION DESIGN v
Torsion

Ratio : 0.00

Capacity 18.91 [Kip*ft] Reference Eq. H3-1

Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%




Project Job Ref.
McDonalds Lillington, NC 032-0312
- .
q -COM Section Sheet no./rev.
Braced Frame 1, Base Plate & Anchor Bolts Design 4-22
Calc. by Date Chk'd by Date App'd by Date
SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression
Ratio : 0.65
Ctrl Eq. : D10 at 50.00% Reference : Eq. H1-1a
Intermediate results Unit Value Reference
Interaction of flexure and axial force: -- 0.65 Eq. H1-1a
Combined flexure and axial tension
Ratio : 0.22
Ctrl Eq. : D18 at 50.00% Reference : Eq.H1-1a
Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined flexure and axial tension about local axis
Ratio N/A
Ctrl Eq - Reference
Combined torsion, flexure, shear and axial compression
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial tension
Ratio N/A
Ctrl Eq -- Reference
Member : 14 (BF-1 DIAGONALS)

Design status : OK




Distance between member lateral bracing points
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Section name: HSS_SQR 4X4X3_8 (US)
Dimensions
4t
T
=]
b

a = 4.000 [in] Height

b = 4.000 [in] Width

T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (I) [in4] 10.300 10.300
Moment of Inertia (principal axes) (I') [in4] 10.300 10.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85

DESIGN CRITERIA

Description Unit Value
Length for tension slenderness ratio (L) [ft] 15.03

Length (Lb) [ft]
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Top Bottom
15.03 15.03

Laterally unbraced length

Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
15.03 15.03 15.03 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS

AXIAL TENSION DESIGN v
Axial tension

Ratio 0.20

Capacity 197.89 [Kip] Reference Eq. Sec. D2

Demand 39.75 [Kip] Ctrl Eq. D17 at 50.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33

Ratio 0.63

Capacity 71.49 [Kip] Reference Sec. E1

Demand 44.88 [Kip] Ctrl Eq. D11 at 100.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn33): [Kip] 71.49 Sec. E1
Compression in the minor axis 22

Ratio 0.63

Capacity 71.49 [Kip] Reference Sec. E1

Demand 44.88 [Kip] Ctrl Eq. D11 at 100.00%
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Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn22): [Kip] 71.49 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio : 0.03
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand -0.63 [Kip*ft] Ctrl Eq. D10 at 50.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.11 [Kip] Ctrl Eq. D10 at 50.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
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TORSION DESIGN v
Torsion

Ratio 0.00

Capacity 18.91 [Kip*ft] Reference Eq. H3-1

Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression

Ratio 0.64

Ctrl Eq D11 at 50.00% Reference Eq. H1-1a
Intermediate results Unit Value Reference
Interaction of flexure and axial force: -- 0.64 Eq. H1-1a
Combined flexure and axial tension

Ratio 0.23

Ctrl Eq D17 at 50.00% Reference Eq. H1-1a
Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis

Ratio N/A

Ctrl Eq -- Reference
Combined flexure and axial tension about local axis

Ratio N/A

Ctrl Eq - Reference
Combined torsion, flexure, shear and axial compression

Ratio N/A

Ctrl Eq - Reference
Combined torsion, flexure, shear and axial tension

Ratio N/A

Ctrl Eq -- Reference
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Steel Connections
Data

Connection: 2 - Pinned BP - HSS Member

Family: Column - Base (CB)
Type: Base plate
Description:  Smart Pinned Base Plate 2

General information

Connector

I>/

Members

Column
Column type Prismatic member
Section HSS_SQR 4X4X3_8
Material : A500 GrB rectangular
Longitudinal offset : 0in

Base plate

Base plate
Plate shape Rectangular
Connection type Unstiffened
Position on the support Center
N: Longitudinal dimension 12in
B: Transversal dimension 12in
Thickness 1.5in
Material A36
Column weld E70XX
D: Column weld size (1/16 in) 5
Override A2/A1 ratio No
Include shear lug No

Support
With pedestal No
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Longitudinal dimension 84 in
Transversal dimension 84 in
Thickness 36in
Material C 3-60
Include grouting No
Anchor

Anchor position

Rows number per side

Anchors per row

Longitudinal edge distance on the plate

Transverse edge distance on the plate

Anchor type

Head type

Include lock nut

Anchor

Effective embedment depth

Total length

Material

Fy

Fu

Cracked concrete

Brittle steel

Anchors welded to base plate
Anchor reinforcement

Type of reinforcement

Tension reinforcement

Shear reinforcement

Longitudinal position
1

2

2in

2in

Headed
Hexagonal
No

11/4"

18in
21.15in
F1554 Gr36
36 kip/in2
58 kip/in2
Yes

No

No

Primary
No
No

Steel Connections
Results

Connection: 2 - Pinned BP - HSS Member

Family: Column - Base (CB)
Type: Base plate
Description:  Smart Pinned Base Plate 2

Design code: AISC 360-10 LRFD, ACI 318-11

Demands
Description Pu Mu22 Mu33 Vu2 Vu3 Load type
[kip]  [kip*ft]  [kip*ft]  [kip] [kip]

DL -5.44 0.00 0.00 0.00 0.60 Design
SL -2.81 0.00 0.00 0.00 0.32 Design
WL1 -76.95 0.00 0.00 0.00 15.48 Design
WL2 76.95 0.00 0.00 0.00 -15.03 Design
EQ1 -34.57 0.00 0.00 0.00 6.95 Design
EQ2 34.57 0.00 0.00 0.00 -6.75 Design
D1 -7.61 0.00 0.00 0.00 0.85 Design
D2 -7.93 0.00 0.00 0.00 0.89 Design
D3 -11.02 0.00 0.00 0.00 1.24 Design
D4 -45.00 0.00 0.00 0.00 8.47 Design
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D5 31.95 0.00 0.00 0.00 -6.79 Design
D6 -49.49 0.00 0.00 0.00 8.98 Design
D7 27.45 0.00 0.00 0.00 -6.28 Design
D8 -83.47 0.00 0.00 0.00 16.20 Design
D9 70.42 0.00 0.00 0.00 -14.31 Design
D10 -84.88 0.00 0.00 0.00 16.36 Design
D11 69.02 0.00 0.00 0.00 -14.15 Design
D12 -7.09 0.00 0.00 0.00 0.79 Design
D13 -41.09 0.00 0.00 0.00 7.68 Design
D14 28.05 0.00 0.00 0.00 -6.03 SeismicLoadEffects
D15 -41.76 0.00 0.00 0.00 7.76 Design
D16 27.37 0.00 0.00 0.00 -5.95 SeismicLoadEffects
D17 -81.84 0.00 0.00 0.00 16.02 Design
D18 72.06 0.00 0.00 0.00 -14.49 Design
D19 -39.35 0.00 0.00 0.00 7.49 Design
D20 29.78 0.00 0.00 0.00 -6.22 SeismicLoadEffects
Design calculations
Design for major axis
Base plate (AISC 360-10 LRFD)
Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References
Base plate
Distance from anchor to edge [in] 1.37 0.25 -- v
Weld size [1/16in] 5 3 -- v table J2.4
Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Concrete base
Axial bearing [Kip/in2] 3.32 0.59 D10 DG13.1.1
Base plate
Flexural yielding (bearing interface) [Kip*ft/ft] 18.23 495 D10 DG1 Sec 3.1.2
Flexural yielding (tension interface) [Kip*ft/ft] 18.23 9.85 WL2 DG1 Eq. 3.3.13
Column
Weld capacity [Kip/ft] 125.29 46.17 WL2 HSS Manual p. 7-10
Elastic method weld shear and axial capacity [Kip/ft] 125.29 78.17 WL2 Sec. J2.4
Ratio 0.62
Anchors
Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References

Anchors
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Anchor spacing [in] 8.00 5.00 -- v Sec. D.8.1
Concrete cover [in] 37.37 3.00 -- v Sec. 7.71
Effective length [in] 18.81 - 35.19 v
Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Anchor tension [Kip] 42.16 19.24 WL2 0.46 Eq.D-2
Breakout of anchor in tension [Kip] 75.84 19.24 WL2 0.25 Sec.D.3.3.4.4
Breakout of group of anchors in tension [Kip] 99.98 76.95 WL2 0.77 Sec.D.3.3.4.4
Pullout of anchor in tension [Kip] 30.54 19.24 WL2 0.63 Sec.D.3.3.4.4
Anchor shear [Kip] 21.92 0.00 DL 0.00 Egq.D-29
Breakout of anchor in shear [Kip] 44 .86 0.00 DL 0.00 Table D.4.1.1,
Sec. D.4.3
Pryout of anchor in shear [Kip] 151.68 0.00 DL 0.00 Table D.4.1.1,
Sec. D.4.3
Ratio 0.77
Global critical strength ratio 0.77
Major axis
Maximum compression (D10)
Base plate Base plate
Concrete stress Anchors tension
[lbiinZ] [kip]
5E8.41 1}
5EB.41 L1}
5EB.41 . . L1}
588.41 1]
5EB.41 L1}
5EB.41 L1}
5EB.4H1 L1}
5E8.41 1}
5EB.41 L1}
5EB.41 L1}
588.41 1}
5E0.41 . . 0
58841 L1}
588.41 1]
5EB.4H1 L1}
58841 L1}

Maximum bearing pressure
Minimum bearing pressure
Maximum anchor tension
Minimum anchor tension
Neutral axis angle

Neutral axis location
Bearing length

589.41
589.41
0.00
0.00
0.00
1.2E31
12.00

[Ib/in2]
[Ib/in2]
kip]
(kip]
[deg]
[in]

(in]
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Anchors tensions
Anchor Transverse Longitudinal Shear Tension
[in] [in] [kip] [kip]
1 -4.00 -4.00 0.00 0.00
2 -4.00 4.00 0.00 0.00
3 4.00 4.00 0.00 0.00
4 4.00 -4.00 0.00 0.00
Maximum tension (WL2)
Base plate Base plate

Concrete stress
[Ibfin2]

0
0
e o K
0
0
0
o
¢
0
0
0
O ON \
o
0
¢
0
Maximum bearing pressure 0.00 [Ib/in2]
Minimum bearing pressure 0.00 [Ib/in2]
Maximum anchor tension 19.24  [kip]
Minimum anchor tension 19.24  [kip]
Neutral axis angle 0.00 [deg]
Neutral axis location -1.2E31  [in]
Bearing length 0.00 [in]
Anchors tensions
Anchor Transverse Longitudinal Shear Tension
[in] [in] [kip] [kip]
1 -4.00 -4.00 0.00 19.24
2 -4.00 4.00 0.00 19.24
3 4.00 4.00 0.00 19.24
4 4.00 -4.00 0.00 19.24
Major axis

Results for tensile breakout (WL2)

-18.24
-18.24
O -18.24

Anchors tension
[kip]

-18.24
-18.24
-19.24
-18.24
-18.24
-19.24
-18.24
-18.24
-18.24
-18.24
-18.24
-18.24
-19.24
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Group Area Tension Anchors

[in2] [kip]

1 3844.00 76.95
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BF1 CONNECTION CHECK

Per RAM-Element design report, the maximum compression/tension force on HSS beam (member 12) is

15.21 kips,
RN =1.392*D *L =1.392*4* (4" * 4) = 89 kips > 15.21 kips (OK)

Per RAM-Element design report, the maximum compression/tension force on HSS diagonals (member 13 &

member 14) is 44.57 Kips,

®Rn=1.392*D*L =1.392 *4 * (4" * 4) = 89 kips > 44.57 kips (OK)

*See detail 1/S3.1 for additional information on BF-1
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BRACED FRAME-BF2

Shear Force from wind V= 63.43 kips

Shear From Seismic Vsy= 28.49 kips;

Lateral Loads on BF2 From Wind V= 0.1906 xVwy=12.09 kips
Lateral Loads on BF2 From Seismic Vs= 0.1906 xVsy = 5.43 kips

p=1.0 (Per ASCE 12.3.4, redundancy factor p=1.0)

0=1.0

Ev (vertical seismic force) needs to be included since Sds=0.302 > 0.125 per ASCE (Eq.12.4-4)
Gravity load (roof dead load, and roof snow loads are included in the “Load Data” section of the RAM

Element design report)
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DL on roof beam,UDL

3L on roof beam,UDL

DL on roof beam,Point load on col F/2 at 13'4"
5L on roof beam, Point load on col F/2 at 13'4"
DL on roof beam,Point load on col F/3 at 13'4"
5L on roof beam, Point load on col F/3 at 13'4"
DLoncol F/2 at 13'4"

SLoncol Ff2 at 13'4"

DL on col F/3 at9'4"

SLoncol Ff3 at9'4"

For convenience apply all the DL & SLat 13'4"
VERTICAL SEISMIC LOAD (12.4.2.2 OF ASCE 7-10)
Evh=0.2 *5ds * DL=0.2 *0.302 *DL=0.06 * DL
(Apply vertical sesmic load where DL applies)

= 20psf*3ft*0.5=0.03 k't

= (15 psf+32.8 psf) * 31t *0.0=0.072 k/ft

= 0.03 k/ft *5.73 ft * 0.5 = 0.086 kips
= 0.072 k/ft *5.73 ft * 0.5 = 0.205 kips
= 0.03 k/ft *5.73 ft * 0.5 = 0.086 kips
= 0.072 k/ft*5.73 ft * 0.5 = 0.205 kips
= 0.926 k/ft * (11.375+5.73) ft * 0.5 = 7.92 kips

= 0.527 kit * (11.375+5.73) ft * 0.5 = 4.51 kips

= 20 psf* 3 ft (tributary width) * (10.65+5.73) ft * 0.5 = 0.49 kips
= 15 psf* 3 ft (tributary width) * (11.65+5.73) ft *0.5 = 0.37 kips
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RAM' Elements
y CONNECT Editior AECOM
Current Date: 8/6/2024 11:59 AM
Units system: English
File name: C:\Job\McDonald\Working\Ram Element\Lillington\BF2 main model and footing.retx
Load data
GLOSSARY
Comb : Indicates if load condition is a load combination
Load Conditions
Condition Description Comb. Category
DL Dead Load No DL
SL Snow Load No SNOW
WLA1 Wind Load 1 No WIND
WL2 Wind Load 2 No WIND
EQ1 Horizontal Seismic Load 1 No EQ
EQ2 Horizontal Seismic Load 2 No EQ
D1 1.4DL Yes
D2 1.2DL+0.5SL Yes
D3 1.2DL+1.6SL Yes
D4 1.2DL+0.5WLA1 Yes
D5 1.2DL+0.5WL2 Yes
D6 1.2DL+1.6SL+0.5WL1 Yes
D7 1.2DL+1.6SL+0.5WL2 Yes
D8 1.2DL+WL1 Yes
D9 1.2DL+WL2 Yes
D10 1.2DL+0.5SL+WL1 Yes
D11 1.2DL+0.5SL+WL2 Yes
D12 1.2DL+0.2SL Yes
D13 1.2DL+EQ1 Yes
D14 1.25DL+EQ2 Yes
D15 1.25DL+0.2SL+EQ1 Yes
D16 1.25DL+0.2SL+EQ2 Yes
D17 0.9DL+WLA1 Yes
D18 0.9DL+WL2 Yes
D19 0.85DL+EQ1 Yes
D20 0.85DL+EQ2 Yes
S1 DL Yes
S2 DL+SL Yes
S3 DL+0.75SL Yes
S4 DL+0.6WL1 Yes
S5 DL+0.6WL2 Yes
S6 1.04DL+0.7EQ1 Yes
S7 1.04DL+0.7EQ2 Yes
S8 1.04DL+0.525EQ1 Yes
S9 1.04DL+0.525EQ2 Yes
S10 DL+0.75SL Yes
S11 1.03DL+0.75SL+0.525EQ1 Yes
S12 1.03DL+0.75SL+0.525EQ2 Yes
S13 0.6DL+0.6WL1 Yes
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S14 0.6DL+0.6WL2 Yes
S15 0.57DL+0.7EQ1 Yes
S16 0.57DL+0.7EQ2 Yes
Load on nodes
Condition Node FX FY FZ MX MY Mz
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
DL 13 0.00 -8.00 0.00 0.00 0.00 0.00
15 0.00 -0.58 0.00 0.00 0.00 0.00
SL 13 0.00 -4.71 0.00 0.00 0.00 0.00
15 0.00 -0.57 0.00 0.00 0.00 0.00
WL1 15 0.00 0.00 -12.09 0.00 0.00 0.00
WL2 13 0.00 0.00 12.09 0.00 0.00 0.00
EQ1 15 0.00 0.00 -5.43 0.00 0.00 0.00
EQ2 13 0.00 0.00 5.43 0.00 0.00 0.00
Self weight multipliers for load conditions
Self weight multiplier
Condition Description Comb. MultX  Multy Multz
DL Dead Load No 0.00 -1.00 0.00
SL Snow Load No 0.00 0.00 0.00
WLA1 Wind Load 1 No 0.00 0.00 0.00
WL2 Wind Load 2 No 0.00 0.00 0.00
EQ1 Horizontal Seismic Load 1 No 0.00 0.00 0.00
EQ2 Horizontal Seismic Load 2 No 0.00 0.00 0.00
D1 1.4DL Yes 0.00 0.00 0.00
D2 1.2DL+0.5SL Yes 0.00 0.00 0.00
D3 1.2DL+1.6SL Yes 0.00 0.00 0.00
D4 1.2DL+0.5WLA1 Yes 0.00 0.00 0.00
D5 1.2DL+0.5WL2 Yes 0.00 0.00 0.00
D6 1.2DL+1.6SL+0.5WL1 Yes 0.00 0.00 0.00
D7 1.2DL+1.6SL+0.5WL2 Yes 0.00 0.00 0.00
D8 1.2DL+WLA1 Yes 0.00 0.00 0.00
D9 1.2DL+WL2 Yes 0.00 0.00 0.00
D10 1.2DL+0.5SL+WL1 Yes 0.00 0.00 0.00
D11 1.2DL+0.5SL+WL2 Yes 0.00 0.00 0.00
D12 1.2DL+0.2SL Yes 0.00 0.00 0.00
D13 1.2DL+EQ1 Yes 0.00 0.00 0.00
D14 1.25DL+EQ2 Yes 0.00 0.00 0.00
D15 1.25DL+0.2SL+EQ1 Yes 0.00 0.00 0.00
D16 1.25DL+0.2SL+EQ2 Yes 0.00 0.00 0.00
D17 0.9DL+WL1 Yes 0.00 0.00 0.00
D18 0.9DL+WL2 Yes 0.00 0.00 0.00
D19 0.85DL+EQ1 Yes 0.00 0.00 0.00
D20 0.85DL+EQ2 Yes 0.00 0.00 0.00
S1 DL Yes 0.00 0.00 0.00
S2 DL+SL Yes 0.00 0.00 0.00
S3 DL+0.75SL Yes 0.00 0.00 0.00
S4 DL+0.6WL1 Yes 0.00 0.00 0.00
S5 DL+0.6WL2 Yes 0.00 0.00 0.00
S6 1.04DL+0.7EQ1 Yes 0.00 0.00 0.00
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S7 1.04DL+0.7EQ2 Yes 0.00 0.00 0.00
S8 1.04DL+0.525EQ1 Yes 0.00 0.00 0.00
S9 1.04DL+0.525EQ2 Yes 0.00 0.00 0.00
S10 DL+0.75SL Yes 0.00 0.00 0.00
S11 1.03DL+0.75SL+0.525EQ1 Yes 0.00 0.00 0.00
S12 1.03DL+0.75SL+0.525EQ2 Yes 0.00 0.00 0.00
S13 0.6DL+0.6WL1 Yes 0.00 0.00 0.00
S14 0.6DL+0.6WL2 Yes 0.00 0.00 0.00
S15 0.57DL+0.7EQ1 Yes 0.00 0.00 0.00
S16 0.57DL+0.7EQ2 Yes 0.00 0.00 0.00
Report: Concise
Members: Hot-rolled
Design code: AISC 360-2010 LRFD
Member 10 (BF-2 COL C2)
Design status OK
Section name: HSS_SQR 4X4X3_8 (US)
Dimensions
i
T
a
b
a = 4.000 [in] Height
b = 4.000 [in] Width
T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (l) [in4] 10.300 10.300
Moment of Inertia (principal axes) (I') [in4] 10.300 10.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
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Plastic section modulus (local axis) (Z) [in3] 6.400 6.400

Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400

Polar radius of gyration. (ro) [in] 2.067

Area for shear (Aw) [in2] 2.061 2.061

Torsional constant. (C) [in3] 9.136

Material : A500 GrB rectangular

Properties Unit Value

Yield stress (Fy): [Kip/in2] 46.00

Tensile strength (Fu): [Kip/in2] 58.00

Elasticity Modulus (E): [Kip/in2] 29000.00

Shear modulus for steel (G): [Kip/in2] 11153.85

DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 13.90

Distance between member lateral bracing points

Length (Lb) [ft]
Top Bottom

13.90 13.90

Laterally unbraced length

Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
13.90 13.90 13.90 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS

AXIAL TENSION DESIGN v
Axial tension

Ratio : 0.05

Capacity :197.89 [Kip] Reference : Eq. Sec. D2

Demand : 9.16 [Kip] Ctrl Eq. D18 at 100.00%
Intermediate results Unit Value Reference
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Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio : 0.29
Capacity 83.03 [Kip] Reference Sec. E1
Demand 23.92 [Kip] Ctrl Eq. D10 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn33): [Kip] 83.03 Sec. E1
Compression in the minor axis 22
Ratio : 0.29
Capacity 83.03 [Kip] Reference Sec. E1
Demand 23.92 [Kip] Ctrl Eq. D10 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn22): [Kip] 83.03 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
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DESIGN FOR SHEAR v
Shear in major axis 33
Ratio 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 51.20 Sec. G1
TORSION DESIGN v
Torsion
Ratio 0.00
Capacity 18.91 [Kip*ft] Reference Eq. H3-1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression
Ratio 0.29
Ctrl Eq D10 at 0.00% Reference Eq. H1-1a
Intermediate results Unit Value Reference
Interaction of flexure and axial force: - 0.29 Eq. H1-1a
Combined flexure and axial tension
Ratio 0.02
Ctrl Eq D18 at 100.00% Reference Eq. H1-1b
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Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined flexure and axial tension about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial compression
Ratio N/A
Ctrl Eq - Reference
Combined torsion, flexure, shear and axial tension
Ratio N/A
Ctrl Eq -- Reference
Member 11 (BF-2 COL C2)

Design status OK

Section information

Section name: HSS_SQR 4X4X3_8 (US)

Dimensions
4t
T
=]
b
a = 4.000 [in] Height
b = 4.000 [in] Width
T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (l) [in4] 10.300 1
Moment of Inertia (principal axes) (I') [in4] 10.300 1
Bending constant for moments (principal axis) (J') [in] 0.000

Minor axis

0.300
0.300
0.000
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Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 13.90
Distance between member lateral bracing points
Length (Lb) [ft]

Top Bottom

13.90 13.90
Laterally unbraced length

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

13.90 13.90 13.90 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway

DESIGN CHECKS

AXIAL TENSION DESIGN v

Axial tension
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Ratio : 0.08
Capacity 197.89 [Kip] Reference Eq. Sec. D2
Demand 16.45 [Kip] Ctrl Eq. D10 at 100.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio : 0.16
Capacity 83.03 [Kip] Reference Sec. E1
Demand 13.58 [Kip] Ctrl Eq. D18 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn33): [Kip] 83.03 Sec. E1
Compression in the minor axis 22
Ratio : 0.16
Capacity 83.03 [Kip] Reference Sec. E1
Demand 13.58 [Kip] Ctrl Eq. D18 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn22): [Kip] 83.03 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
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Intermediate results Unit Value Reference
Section classification
Factored vielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
TORSION DESIGN v
Torsion
Ratio : 0.00
Capacity 18.91 [Kip*ft] Reference Eq. H3-1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression
Ratio : 0.08
Ctrl Eq D18 at 0.00% Reference Eq. H1-1b
Intermediate results Unit Value Reference

Interaction of flexure and axial force:

0.08 Eq. H1-1b
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Combined flexure and axial tension
Ratio : 0.04
Ctrl Eq. : D10 at 100.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference

Combined flexure and axial compression about local axis

Ratio N/A

Ctrl Eq - Reference
Member : 12 (BF-2 TOP BEAM)
Design status : OK

Section information

Section name: HSS_RECT 10X4X3_8 (US)

Dimensions

4t

T
E=|

b
a = 10.000 [in] Height
b = 4.000 [in] Width
T = 0.349  [in] Thickness
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Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 8.970
Moment of Inertia (local axes) (1) [in4] 104.000 24.300
Moment of Inertia (principal axes) (I') [in4] 104.000 24.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 3.405 1.646
Radius of gyration (principal axes) (r') [in] 3.405 1.646
Saint-Venant torsion constant. (J) [in4] 66.500
Section warping constant. (Cw) [in6] 48.521
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 20.800 12.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 20.800 12.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 20.800 12.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 20.800 12.100
Plastic section modulus (local axis) (Z) [in3] 27.000 14.000
Plastic section modulus (principal axis) (Z') [in3] 27.000 14.000
Polar radius of gyration. (ro) [in] 3.784
Area for shear (Aw) [in2] 2.061 6.249
Torsional constant. (C) [in3] 24.426
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85
DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 5.73
Distance between member lateral bracing points
Length (Lb) [ft]

Top Bottom

5.73 5.73
Laterally unbraced length

Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)

5.73 5.73 5.73 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
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Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN v
Axial tension
Ratio : 0.00
Capacity : 371.36 [Kip] Reference Eq. Sec. D2
Demand 1.72 [Kip] Ctrl Eq. D3 at 0.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 371.36 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio : 0.01
Capacity : 361.31 [Kip] Reference Sec. E1
Demand 5.27 [Kip] Ctrl Eq. D18 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn33): [Kip] 361.31 Sec. E1
Compression in the minor axis 22
Ratio 0.02
Capacity :330.22 [Kip] Reference Sec. E1
Demand 5.27 [Kip] Ctrl Eq. D18 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn22): [Kip] 330.22 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio 0.00
Capacity 93.15 [Kip*ft] Reference Sec. F1
Demand 0.17 [Kip*ft] Ctrl Eq. D1 at 50.00%
Intermediate results Unit Value Reference

Section classification
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Factored yielding strength(¢Mn): [Kip*ft] 93.15 Sec. F1
Bending about minor axis, M22
Ratio : 0.00
Capacity 48.30 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strenqth(d)Mn): [Kip*ft] 48.30 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio : 0.00
Capacity 155.23 [Kip] Reference Sec. G1
Demand 0.12 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 155.23 Sec. G1
TORSION DESIGN v
Torsion
Ratio : 0.00
Capacity 50.56 [Kip*ft] Reference Eq. H3-1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢pTn): [Kip*ft] 50.56 Eq. H3-1
COMBINED ACTIONS DESIGN v

Combined flexure and axial compression
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Ratio : 0.01
Ctrl Eq. : D9 at 50.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference
Interaction of flexure and axial force: - 0.01 Eq. H1-1b
Combined flexure and axial tension
Ratio : 0.00
Ctrl Eq. : D3 at 50.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined flexure and axial tension about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial compression
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial tension
Ratio N/A
Ctrl Eq - Reference
Member : 13 (BF-2 DIAGONALS)
Design status : OK

Section information

Section name: HSS_SQR 4X4X3_8 (US)

Dimensions
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it
T
d
b

a = 4.000 [in] Height

b = 4.000 [in] Width

T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (I) [in4] 10.300 10.300
Moment of Inertia (principal axes) (I') [in4] 10.300 10.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85

DESIGN CRITERIA
Description Unit Value
Length for tension slenderness ratio (L) [ft] 15.03
Distance between member lateral bracing points
Length (Lb) [ft]
Top Bottom
15.03 15.03
Laterally unbraced length
Length [ft] Effective length factor

Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
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15.03 15.03 15.03 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS
AXIAL TENSION DESIGN v
Axial tension
Ratio 0.07
Capacity 197.89 [Kip] Reference Eq. Sec. D2
Demand 13.83 [Kip] Ctrl Eq. D18 at 0.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33
Ratio 0.27
Capacity 71.49 [Kip] Reference Sec. E1
Demand 19.48 [Kip] Ctrl Eq. D10 at 100.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢pPn33): [Kip] 71.49 Sec. E1
Compression in the minor axis 22
Ratio 0.27
Capacity 71.49 [Kip] Reference Sec. E1
Demand 19.48 [Kip] Ctrl Eq. D10 at 100.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn22): [Kip] 71.49 Sec. E1
v

FLEXURAL DESIGN

Bending about major axis, M33
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Ratio : 0.01

Capacity 22.08 [Kip*ft] Reference Sec. F1

Demand 0.24 [Kip*ft] Ctrl Eq. D10 at 50.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22

Ratio : 0.00

Capacity 22.08 [Kip*ft] Reference Sec. F1

Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strenqth(d)Mn): [Kip*ft] 22.08 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33

Ratio : 0.00

Capacity 51.20 [Kip] Reference Sec. G1

Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢pVn): [Kip] 51.20 Sec. G1
Shear in minor axis 22

Ratio : 0.00

Capacity 51.20 [Kip] Reference Sec. G1

Demand -0.06 [Kip] Ctrl Eq. D10 at 100.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
TORSION DESIGN v
Torsion

Ratio : 0.00

Capacity 18.91 [Kip*ft] Reference Eq. H3-1

Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
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Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression
Ratio : 0.28
Ctrl Eq. : D10 at 50.00% Reference : Eq. H1-1a
Intermediate results Unit Value Reference
Interaction of flexure and axial force: -- 0.28 Eq. H1-1a
Combined flexure and axial tension
Ratio : 0.04
Ctrl Eq. : D18 at 50.00% Reference : Eq. H1-1b
Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis
Ratio N/A
Ctrl Eq -- Reference
Combined flexure and axial tension about local axis
Ratio N/A
Ctrl Eq - Reference
Combined torsion, flexure, shear and axial compression
Ratio N/A
Ctrl Eq -- Reference
Combined torsion, flexure, shear and axial tension
Ratio N/A
Ctrl Eq -- Reference
Member : 14 (BF-2 DIAGONALS)

Design status : OK
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Section name: HSS_SQR 4X4X3_8 (US)
Dimensions
it
T
d
b

a = 4.000 [in] Height

b = 4.000 [in] Width

T = 0.349  [in] Thickness
Properties
Section properties Unit Major axis Minor axis
Gross area of the section. (Ag) [in2] 4.780
Moment of Inertia (local axes) (I) [in4] 10.300 10.300
Moment of Inertia (principal axes) (I') [in4] 10.300 10.300
Bending constant for moments (principal axis) (J') [in] 0.000 0.000
Radius of gyration (local axes) (r) [in] 1.468 1.468
Radius of gyration (principal axes) (r') [in] 1.468 1.468
Saint-Venant torsion constant. (J) [in4] 17.500
Section warping constant. (Cw) [in6] 0.000
Distance from centroid to shear center (principal axis) (xo,yo) [in] 0.000 0.000
Top elastic section modulus of the section (local axis) (Ssup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (local axis) (Sinf) [in3] 5.100 5.100
Top elastic section modulus of the section (principal axis) (S'sup) [in3] 5.100 5.100
Bottom elastic section modulus of the section (principal axis) (S'inf) [in3] 5.100 5.100
Plastic section modulus (local axis) (Z) [in3] 6.400 6.400
Plastic section modulus (principal axis) (Z') [in3] 6.400 6.400
Polar radius of gyration. (ro) [in] 2.067
Area for shear (Aw) [in2] 2.061 2.061
Torsional constant. (C) [in3] 9.136
Material : A500 GrB rectangular
Properties Unit Value
Yield stress (Fy): [Kip/in2] 46.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11153.85

DESIGN CRITERIA

Description Unit Value
Length for tension slenderness ratio (L) [ft] 15.03

Length (Lb) [ft]
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Top Bottom
15.03 15.03

Laterally unbraced length

Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis(K33) Minor axis(K22) Torsional axis(Kt)
15.03 15.03 15.03 1.0 1.0 1.0
Additional assumptions
Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
DESIGN CHECKS

AXIAL TENSION DESIGN v
Axial tension

Ratio 0.07

Capacity 197.89 [Kip] Reference Eq. Sec. D2

Demand 13.84 [Kip] Ctrl Eq. D17 at 50.00%
Intermediate results Unit Value Reference
Factored axial tension capacity(¢Pn): [Kip] 197.89 Eq. Sec. D2
AXIAL COMPRESSION DESIGN v
Compression in the major axis 33

Ratio 0.27

Capacity 71.49 [Kip] Reference Sec. E1

Demand 19.43 [Kip] Ctrl Eq. D11 at 100.00%
Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn33): [Kip] 71.49 Sec. E1
Compression in the minor axis 22

Ratio 0.27

Capacity 71.49 [Kip] Reference Sec. E1

Demand 19.43 [Kip] Ctrl Eq. D11 at 100.00%
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Intermediate results Unit Value Reference
Section classification
Factored flexural buckling strength(¢Pn22): [Kip] 71.49 Sec. E1
FLEXURAL DESIGN v
Bending about major axis, M33
Ratio : 0.02
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand -0.33 [Kip*ft] Ctrl Eq. D10 at 50.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
Bending about minor axis, M22
Ratio : 0.00
Capacity 22.08 [Kip*ft] Reference Sec. F1
Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Section classification
Factored yielding strength(¢Mn): [Kip*ft] 22.08 Sec. F1
DESIGN FOR SHEAR v
Shear in major axis 33
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.00 [Kip] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
Shear in minor axis 22
Ratio : 0.00
Capacity 51.20 [Kip] Reference Sec. G1
Demand 0.07 [Kip] Ctrl Eq. D10 at 50.00%
Intermediate results Unit Value Reference
Factored shear capacity(¢Vn): [Kip] 51.20 Sec. G1
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TORSION DESIGN v
Torsion

Ratio 0.00

Capacity 18.91 [Kip*ft] Reference Eq. H3-1

Demand 0.00 [Kip*ft] Ctrl Eq. D1 at 0.00%
Intermediate results Unit Value Reference
Factored torsion capacity(¢Tn): [Kip*ft] 18.91 Eq. H3-1
COMBINED ACTIONS DESIGN v
Combined flexure and axial compression

Ratio 0.27

Ctrl Eq D11 at 68.75% Reference Eq. H1-1a
Intermediate results Unit Value Reference
Interaction of flexure and axial force: -- 0.27 Eq. H1-1a
Combined flexure and axial tension

Ratio 0.05

Ctrl Eq D17 at 50.00% Reference Eq. H1-1b
Intermediate results Unit Value Reference
Combined flexure and axial compression about local axis

Ratio N/A

Ctrl Eq -- Reference
Combined flexure and axial tension about local axis

Ratio N/A

Ctrl Eq - Reference
Combined torsion, flexure, shear and axial compression

Ratio N/A

Ctrl Eq - Reference
Combined torsion, flexure, shear and axial tension

Ratio N/A

Ctrl Eq -- Reference
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Steel Connections
Data

Connection: 2 - Pinned BP - HSS Member

Family: Column - Base (CB)
Type: Base plate
Description:  Smart Pinned Base Plate 2

General information

Longitudinal offset

Base plate

Base plate

Plate shape

Connection type

Position on the support

N: Longitudinal dimension
B: Transversal dimension
Thickness

Material

Column weld

D: Column weld size (1/16 in)
Override A2/A1 ratio
Include shear lug

Support

Connector
Members
Column
Column type Prismatic member
Section HSS_SQR 4X4X3_8
Material A500 GrB rectangular

Oin

Rectangular
Unstiffened
Center
12in

12in

1.5in

A36
E70XX

5

No

No
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With pedestal No
Longitudinal dimension 60 in
Transversal dimension 60 in
Thickness 36in
Material C 3-60
Include grouting No
Anchor

Anchor position

Rows number per side

Anchors per row

Longitudinal edge distance on the plate

Transverse edge distance on the plate

Anchor type

Head type

Include lock nut

Anchor

Effective embedment depth

Total length

Material

Fy

Fu

Cracked concrete

Brittle steel

Anchors welded to base plate
Anchor reinforcement

Type of reinforcement

Tension reinforcement

Shear reinforcement

Longitudinal position
1

2

2in

2in

Headed
Hexagonal
No

11/4"

18 in
21.15in
F1554 Gr36
36 kip/in2
58 kip/in2
Yes

No

No

Primary
No
No

Steel Connections
Results

Connection: 2 - Pinned BP - HSS Member

Family: Column - Base (CB)
Type: Base plate
Description:  Smart Pinned Base Plate 2

Design code: AISC 360-10 LRFD, ACI 318-11

Demands
Description Pu Mu22 Mu33 Vu2 Vu3 Load type
[kip]  [kip*ft]  [kip*ft]  [kip]  [kip]

DL -8.55 0.00 0.00 0.00 0.84 Design
SL -4.71 0.00 0.00 0.00 0.47 Design
WL1 -29.33 0.00 0.00 0.00 6.09 Design
WL2 29.33 0.00 0.00 0.00 -6.00 Design
EQ1 -13.17 0.00 0.00 0.00 2.74 Design
EQ2 13.17 0.00 0.00 0.00 -2.69 Design
D1 -11.97 0.00 0.00 0.00 1.18 Design
D2 -12.62 0.00 0.00 0.00 1.25 Design
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D3 -17.80 0.00 0.00 0.00 1.76 Design
D4 -24.93 0.00 0.00 0.00 4.06 Design
D5 4.40 0.00 0.00 0.00 -1.98 Design
D6 -32.46 0.00 0.00 0.00 4.81 Design
D7 -3.14 0.00 0.00 0.00 -1.24 Design
D8 -39.59 0.00 0.00 0.00 7.11  Design
D9 19.06 0.00 0.00 0.00 -4.98 Design
D10 -41.95 0.00 0.00 0.00 7.34 Design
D11 16.71 0.00 0.00 0.00 -4.75 Design
D12 -11.21 0.00 0.00 0.00 1.11  Design
D13 -23.44 0.00 0.00 0.00 3.75 Design
D14 2.48 0.00 0.00 0.00 -1.64 SeismicLoadEffects
D15 -24.81 0.00 0.00 0.00 3.89 Design
D16 1.54 0.00 0.00 0.00 -1.54 SeismicLoadEffects
D17 -37.03 0.00 0.00 0.00 6.85 Design
D18 21.63 0.00 0.00 0.00 -5.24 Design
D19 -20.44 0.00 0.00 0.00 3.45 Design
D20 5.90 0.00 0.00 0.00 -1.98 SeismicLoadEffects
Design calculations
Design for major axis
Base plate (AISC 360-10 LRFD)

Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References
Base plate

Distance from anchor to edge [in] 1.37 0.25 -- v

Weld size [1/16in] 5 3 -- v table J2.4
Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Concrete base

Axial bearing [Kip/in2] 3.32 0.29 D10 DG13.1.1
Base plate

Flexural yielding (bearing interface) [Kip*ft/ft] 18.23 2.45 D10 DG1 Sec 3.1.2

Flexural yielding (tension interface) [Kip*ft/ft] 18.23 3.76  WL2 DG1 Eq. 3.3.13
Column

Weld capacity [Kip/ft] 125.29 17.60 WL2 HSS Manual p. 7-10

Elastic method weld shear and axial capacity [Kip/ft] 125.29 29.80 WL2 Sec. J2.4
Ratio 0.24

Anchors

Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References
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Anchors
Anchor spacing [in] 8.00 5.00 -- v Sec. D.8.1
Concrete cover [in] 25.37 3.00 -- v Sec. 7.71
Effective length [in] 24.81 - 35.19 v
Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Anchor tension [Kip] 42.16 7.33 WL2 0.17 Eq.D-2
Breakout of anchor in tension [Kip] 80.58 7.33 WL2 0.09 Sec.D.3.3.44
Breakout of group of anchors in tension [Kip] 94.82 29.33 WL2 0.31 Sec.D.3.3.4.4
Pullout of anchor in tension [Kip] 30.54 7.33 WL2 0.24 Sec.D.3.3.4.4
Anchor shear [Kip] 21.92 0.00 DL 0.00 Egq.D-29
Breakout of anchor in shear [Kip] 30.99 0.00 DL 0.00 Table D.4.1.1,
Sec.D.4.3
Pryout of anchor in shear [Kip] 161.17 0.00 DL 0.00 Table D.4.1.1,
Sec.D.4.3
Ratio 0.31
Global critical strength ratio 0.31
Major axis
Maximum compression (D10)
Base plate Base plate
Concrete stress Anchors tension
[IbinZ] [kip]
281.3 1]
281.3 1]
281.3 . . 1]
281.3 1]
281.32 1]
281.3 1]
281.3 1]
281.32 1]
281.2 1]
281.3 1]
281.3 1]
2012 . . o
281.3 1]
281.3 1]
281.3 1]
281.32 1]

Maximum bearing pressure 291.30
Minimum bearing pressure 291.30
Maximum anchor tension 0.00
Minimum anchor tension 0.00
Neutral axis angle 0.00
Neutral axis location 1.2E31
Bearing length 12.00

[Ib/in2]
[Ib/in2]
(kip]
kip]
[deg]
[in]

(in]
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Anchors tensions
Anchor Transverse Longitudinal Shear Tension
[in] [in] [kip] [kip]
1 -4.00 -4.00 0.00 0.00
2 -4.00 4.00 0.00 0.00
3 4.00 4.00 0.00 0.00
4 4.00 -4.00 0.00 0.00
Maximum tension (WL2)
Base plate Base plate
Concrete stress Anchors tension
[Ibfin2] [Kip]
0 -7.23
] -7.23
O O : O O
0 -7.23
] -7.23
0 -7.23
0 -7.23
o -7.23
0 -7.33
0 -7.23
0 -7.233
O ON | O ® =
o -7.23
0 -7.233
o -7.23
0 -7.23
Maximum bearing pressure 0.00 [Ib/in2]
Minimum bearing pressure 0.00 [Ib/in2]
Maximum anchor tension 7.33 [kip]
Minimum anchor tension 7.33 [Kkip]
Neutral axis angle 0.00 [deg]
Neutral axis location -1.2E31 [in]
Bearing length 0.00 [in]
Anchors tensions
Anchor Transverse Longitudinal Shear Tension
[in] [in] [kip] [kip]
1 -4.00 -4.00 0.00 7.33
2 -4.00 4.00 0.00 7.33
3 4.00 4.00 0.00 7.33
4 4.00 -4.00 0.00 7.33
Major axis

Results for tensile breakout (WL2)
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Group Area Tension Anchors

[in2] [Kip]

1 3600.00 29.33
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BF2 CONNECTION CHECK

Per RAM-Element design report, the maximum compression/tension force on HSS beam (member 12) is

5.28 kips,
dRN=1.392*D* L =1.392 * 3 *(4”* 2+ 10” *2) = 117 kips > 5.28 kips (OK)

Per RAM-Element design report, the maximum compression/tension force on HSS diagonals (member 13 &

member 14) is 19.43 Kips,

®dRN=1.392*D*L =1.392*4 * (4”* 4) = 89 kips > 19.43 kips (OK)

*See detail 2/S3.1 for additional information on BF-2
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DRAG STRUT CONNECTION FOR BF-1 (NDS)

Shear Force from wind Vwy= 63.43 kips

Allowable Shear Force on BF-1
Shear Force from earthquake Vwy= 28.49 Kips

Allowable Shear Force on BF-1 Vasd= 28.49 * 0.5 * 0.7 = 9.97 kips
p=1.0 (Per ASCE 12.3.4, redundancy factor p=1.0)

Overstrength factor already considered, see “Loads” page.

LAG SCREW TIMBER TO STEEL CONNECTION DESIGN
In accordance with NDS 2018

Design results summary

Vasd= 0.5 * 63.43 * 0.6 = 19.029 kips (controls)

Tedds calculation version 1.2.04

Unit Required Provided Utilization |Result
Connection capacity Ibs 19029 24710 0.770 PASS
t Main member _»|ts|¢

T

I

1 O O

I

«—  —
e | e
P I O O P
|
Connected member

Main timber member details
Species of main member Hem-Fir
Size of main member (Table 1B) 4x12
Number of main member Nm =1
Thickness of main member tm = 3.500 in
Angle of load to grain of main member 6m =0°
Connected steel member details
Number of connected steel member Ns =1
Connected steel member thickness ts =0.250 in

Number of interfaces

Lag screw details

Lag screw diameter (Table L2)

Lag screw root diameter of threaded portion
Length of lag screw

Washer thickness

Number of rows of lag screw

Nintz(Nm+Ns)—1 =1

5/8"
Dr=10.471in
L =4.000 in
W =0.000 in
R=2
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Number of columns of lag screw c=1

Total number of lag screw Niotat = R x C =22

Applied load

Applied load to the connection P =19029 Ib

Dowel bearing length (main) (12.3.5)

Size of tapered tip E = 0.406 in

Actual penetration in main member Pact =L - W -1ts=3.750 in
Dowel bearing length in main member Im = 3.344 in

Dowel bearing length (connected) (12.3.5)

Dowel bearing length in connected member Is =ts = 0.250 in

Bending yield strength (lag screw) (Table 12J to 12K footnote no. 2)
Bending yield strength of lag screw Fyo = 45000 psi

Dowel bearing strength (main member) (Table 12.3.3 footnote no. 2)

Dowel bearing strength parallel to grain Fe_par = 11200 x Gm x 1 psi = 4816 psi

Dowel bearing strength perpendicular to grain

Dowel bearing strength for small dia. fasteners

Fe_perp = 6100 x Gm'45 x 1 psi/ V(D / 1 in) = 2269 psi
Fe = 16600 x Gm'84 x 1 psi = 3513 psi

Dowel bearing strength at an angle of load to grain  Feem = (Fe_par X Fe_perp) / ((Fe_par X (8iN(0m))?) + (Fe_perp X (COS(6m))?))

Dowel bearing strength of main member

Feom = 4816 pSI
Fem = 4816 psi

Dowel bearing strength (connected steel member) (Table 12K footnote no. 2)

Dowel bearing strength of connected member

Fes = 87000 pSI

Preliminary yield limit equation coefficients (Table 12.3.1A notes)

Dowel bearing strength ratio
Dowel bearing length ratio

Preliminary yield limit equation coefficient k1

Preliminary yield limit equation coefficient k2

Preliminary yield limit equation coefficient ks

Angle of load to grain coefficient ke
Reduction term (Table 12.3.1B)
Yield limit equations (single shear)
Mode Im (eq. 12.3-1)

Mode Is (eq. 12.3-2)

Mode Il (eq. 12.3-3)

Mode llim (eq. 12.3-4)

Mode llls (eq. 12.3-5)

Mode IV (eq. 12.3-6)

Re = Fem / Fes = 0.055
Ri=In/ls = 13.375

ki = (V(Re+(2xRe2x(1+R+R2))+(R2xRe?)))-(Rex(1+R0)))/(1+Re)
ki=0.314

ka2 = -1+V((2%(1+Re))+((2xFybx(1+(2xRe))xDi2))/(3xFemxIm?))
k2= 0.499

ks = -1+V(((2x(1+Re))/Re)+((2xFybx (2+Re)xDi2))/(3%Femxls2))
ks= 8.142

ko =1+ (0.25 x max (6m, 0s) / 90) = 1.000

Ko = 3.00

Zim = (Dr X Im X Fem) / (4 x ke) = 1896 Ib

Zis = (Dr x Is x Fes) / (4 x ko) = 2561 Ib

Zi = (k1 X Dr x Is x Fes) / (3.6 x ko) = 893 Ib

Ziim = (k2 X Drx Im x Fem) / ((1 + (2 X Re)) x 3.2 x ko) = 1066 Ib

Ziis = (k3 x Dr x Is x Fem) / ((2 + Re) x 3.2 x ko) =702 Ib

Zv = (Dr2 x (N((2 x Fem x Fyb) / (3 x (1 + Re))))) / (3.2 x ko) = 811 Ib
Z = min (Zm, Zis,Zi, Zuim, Zis, Ziv) = 702 Ib
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Nominal capacity of single fastener Z=7021b
Slenderness (Table 12.5.1C footnote no.1)
Slenderness |/ D =5.350
Spacing requirements (parallel to grain loading)
End distance (Table 12.5.1A)
End distance (full strength) ap_ful = 4.375 in
End distance (minimum) ap_min = 2.188 in
End distance (actual) ap = 5.000 in

Edge distance (Table 12.5.1C)
Edge distance

Center to center spacing (Table 12.5.1B)

Center to center spacing (full strength)
Center to center spacing (minimum)
Center to center spacing (actual)

Row spacing (Table 12.5.1D)
Row spacing

Geometry factor Ca (12.5.1)

End distance (actual)

End distance (full strength)

Geometry factor for end distance
Center to center spacing (actual)
Center to center spacing (full strength)
Geometry factor for spacing

Geometry factor

Adjustment factor

Load duration factor (Table 2.3.2)
Wet service factor (Table 11.3.3)
Temperature factor (Table 11.3.4)
Group action factor (eq. 11.3-1)
Geometry factor (12.5.1)

End grain factor (12.5.2)
Diaphragm factor (12.5.3)

Toe nail factor (12.5.4)

Total capacity of connection
Capacity of connection

Design result

e =(1.5xD)=0.938 in

s ful =4 x D =2.500 in
S min=3xD=1.875in
s =5.000in

Srow = 1.5 x D = 0.938 in

ap = 5.000 in

ap_ful = 4.375 in
Car=ap/ap =114

s =5.000in

S_full = 2.500 in

Ca2=s/s fu=2.00

Ca =min(1,Cai, Ca2) =1.00

Cp=1.60
Cu=1.0
Ct=1.0
Cy;=1.0
Ca=1.00
Ceg=1.0
Cai=1.0
Cin=1.0

Z' = Z x Niotal x Nint x Cp x Cm x Ca= 24710 |b
P/Z =0.770

PASS - Connection capacity exceeds applied load
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Splice Connection Strength
Strap strength Sstrap = 5080 Ib
MSTI60 + 60-10d (fasteners have 1.6 load duration factor)
Number of straps required Nstrap = ceiling(P/Sstrap,1) = 4
Wood screw strength Sscrew = 165 b x 1.6 = 264.000 Ib

SDS %” diam x 4 " wood screw into
75" wood side member(sheathing)
with 1.6 load duration factor

Number of screws required Nscrew = ceiling(P/Sscrew,1) = 72 (Use 80 screws)
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S0 @ 2071 SINPSONSTRONG-TIECOMPANY NG PRINTED 1210

CODES: See page 20 for Code Reference Key Chart.

[ Thass producis are svaishls with sodiions! comosion profechion. Addifions! prodects on
thiz page may aleg be svalabie with thiz opton, check with Simpson Strang-Ne far dataifs

' These products are spproved for instaflation with the Strong-Drive SO Structoral-
Connrectsr screw. See page 20 for the cormect subsiitution and S0 screw sire.

Allwabie Allowabla
Mode! | |Dimensi F TensionLoads | Tension Loads Code
Ho. (Tatal) {OFIEF) [SPFHF} Ref.
W L (160) (160}
LETAD %] 9 E-10d 40 35
LETALE 19| 12 10-10d 925 705
LETALS 1% | 15 12-10d 1110 05D
LSTAIR 1% | 18 14-10d 1235 1110
I LsTAT1 I R 16-10d 1235 1235
LETAZ4 19| 2 18-10d 1235 1235
57292 Phis | Brie 12-16d 1265 120
FaTa12 P4s | 12%s 16-164d 1530 1505
STH15 % | 16%: 10-164 60 GE0
512215 Db | 165 20-164 1875 1880
LSTA30 1% | a0 72-10d 1640 1640 -
LSTA3G 1% | 36 24-10d 1640 1640 e
LETIS | 40 321 0dx1% BT 2555
LETITA | 73 | 4-i0dals 4205 3330
MsTAg | I1H] 9 B-10d 750 B45
B msa 1% | 12 10-10d 940 B0
B msTs 1% | 18 12-10d 1130 a7
B ms1aa | 18 14104 1315 1130
B msan 1% | = 16-10d 1505 1200
B msTaz 1% | o 18-10d 1640 1455
B msaa 1% | 30 22-10d 2050 1320
B msass 1% | 36 26-10d ] 2060
MSTA4D 1% | 4o 26-10d 3030 2020 F26.L3
STE215 Dui | 16 20-16d 2035 1900 14,1114, L3, F2
STA224 P | 2% 28-16d 7540 2540 M, 13, F2
STa 1] 9 E-16d 385 7640
11z A 10-16d 1105 05D
ST18 1% | 1 14-16d 1420 1330
sT22 1% | M 13-16d 1420 1420 M, 13, F2
I msTC2E 3 | 284 | 36164 sinkers 455 2980
METC40 3 | 40% | 52-16d sinkars 4745 4305
METCE? 3 | 524 | 62-16d sinkers 4745 4745
B Hrar al 7 -1 D1 % 1350 1600 170
METCEE 3 | 65% | 76164 sinkers 5860 5880
MSTC7R | 14| 3 | 77% | 76-16d sinkers ] 5860 14,13, F2
STAZ3E Do | 33 40-16d 3045 3845
HRSE 1% | & £10d 605 525
HRSE | 8 10-10d 0 BED F28
HRE12 ™| 12 14-10d 1415 1230
METIZE 2| 26 | 26-10dx1% 745 2325
METIaE |12 [20s] 236 3510011 3800 azz0
’ESTHB oie | 4 25-10dx1" 2065 4790 1413 2
[ METID s | B0 | BO-10dx1% 5080 5080 |
e i e I R L 230 ]
| Hrssi62 3% | 16 | 16-508 Wxils 2835 2305 170

Typical LSTA Installation
[Hanger nof shown)
Band strap ong fime ondy

Material
“;:“I Thicknezs| Boits

i Gapge | W | L [Oty|Dia
PE218 2 (18] 4 | %
PE418 Tga 4[1E] 4 | %
PS720 Blj20f B [ ¥

1. PS5 sirap design loads must be daterminsd
by the Designer for asch inatalistion. Bofts
are instelled both perpendicular end paralisl
ta-grain. Hole dismater in the part may be
oversized {0 accommedste the HDG
Designer must detenmina if Sha oversiza
creates an unacceptahis inatzRation.

Code
Rel.

180

1. Loads inclede a 601 koad doraticn increase on the festenars for wind or earthquais lpading
2 10dx1 %" nails may be substiuiad where 16d sinkers or 10d are specified at 100% of the tabde |oads

o o o O
0 o 9

PEXE el PR 01
Ps PETED W T

¥ e

s Twt

sal p sdenys

excep! where straps are installed over sheething.

3. 10¢ commaons may be subsShaad whers 16d sinkers are specified & 100% of bls loads
4. 16d sinkers {0.148" dia. x 3% long) or 104 commons may be sshshituted whene 160 commons are

_ spacified &t 1.84 of ths tabis loads.
5.0
E. Ten

he¥ of the neils in each member being connecied o achieve the listed loads.
n |cads zpply for upldt when installed wvertically.

7. MAILS: 16d = 0167 iz % 315" long. 16d Simker = 0.148° diz.x 3% long. 10d = 0.148" dia. x 3 long.
10d1 ¥ = 0.148" dia. 2 1'% long. See page 24-25 for other nail szas and information.

Typical P5720 Installation

167
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Simpson Strang-Tie® Fastening Systems
STRONG-DRIVE® STRUCTURAL SCREWS
-}
Strong-Drive® SDS Structural Wood Screw (cont.)
Allowable Shear Loads for Sieel Side-Plate Applications
e DF/SP Allowabls Loads? SPE/HF Allowshis Loads?®
;i:-i ;inil!u'l “l:‘ll L a:;:h Steel Side Plate Shear (100)' Stesl Side Plats Shear (100)°
(i, aferia . fin.} 0 T
3 ga 22
1iga 1dga &12 ga i Gt 16 ga MMgaki12ga B ek
Wx1% 50525112 1 50 750 250 180 160 180
2 50525200 1% 250 b Hi 180 210 0
Y 2% 50525712 1% 250 300 420 180 26D 300
Yaxa o SOE25300 2 50 420 420 180 300 00
Yx 3% D”ﬂ;;; el 50525312 2% 250 420 420 182 a0 300
o A% 5 50525412 2 250 470 421 180 300 300
Yox § 50525500 2% 250 420 420 180 ann 300
%x 6 SDS25600 a 251 420 420 180 ann 300
%xB 50525800 1% 2500 420 470 180 00 300
Wxi% 5052611255 1 50 250 250 180 160 160
i ? = 5052500055 1% 251 7 Ha 180 210 10
- Type- o = T
% 2% St e ey | SOGTRSIE 1% 250 300 420 180 260 300
TE 5052530055 2 750 420 420 180 300 300
Wxan SD52531255 2% 250 470 420 180 300 300

CFEIVEREM T BIMPSON STROMETIE GOMPAN'Y IND

1. Allowshiz loads for 05 screws are hased on ECC-ES Code Reparl
ESA-2236. Screws may be provided with the 40UT™ or Type-17 point.

5 screws Install best with a low speed 5" drill with 3 34" hax haad driver
AllowEbie hoacs are Shown at the wood |oad duTation {agioT of Gg - 1.00
Loads mey be Incrazsed for load duratian up 1o Cp - 160,

Allowable Shear Loads for Wood Side-Plate Applications

4. ABowabie withdrawal load Tor DFF3PTSEL 15172 1bs.fn. and Tor SPEAHF withdrawal is
150 105./n... Total withdrawal load 15 basat on actusl hread peratration nta the maln mamber,

5. L5L wood-io-wood appications inat raquire 4 47, 57, 6" and B* 305 screws ara imited
10 Interor-ary 1sa anly.

&, Minimum spacing requiraments are fsted |n ICC-E5S ESR-2236

_ OF/SP Allowabls Loads™
E‘:'i e Wood Side Plate Thickness (in.|
% % % 1 ] % ] 1% | ™ ] 2% | 3 T% b | 4%
Tix 2 SDS25a00 | 145 . . . : . : . . : . . .
%x2% | sosssmiz | 165 | w65 | w0 | s | - - [ | - . . . - .
Wex3 SDSe5aon | 16s | 168 | 170 | i85 | 19s | 205 | ean | - : : . . :
FFIRETT: FITLTLE PT-T= ETT P = 195 205 240 34 = B - = =
wix#% | sDs25412 | 165 | 165 | 170 | 185 | 195 | 205 | 350 | a40r | 230 | %00 | - . .
O 795 | 205 | %500 | 40 | 20 | 230 | &4 | - .
xb 50525600 | 165 | 165 | 170 | 185 | 185 | 205 | 350 | a40' | 340 | a4 | 340 | =m0 | zoo
WixB 5025800 | 165 | 165 | 170 | 185 | 185 | 205 | as0 | a40r | sap | s | a0 | 2w |z
_ SPE/HF Allowsble Loads'
fl‘.“; T Wood Sida Plata Thickness (in.)
% % % 7 T | 1% | 1% | 1% | 2% | 3 % E | 4%
e SDSe5a0n | 105 . . . . . : . . : . . .
Wx2% | sosssmz | i@ | a5 | w0 | 7@ | = s | mE | . . : . . .
Wx3 spsesand | 130 | 140 | 140 | 150 | 150 | 145 | so | - . . . . .
Wxd% | S08s5m2 | 130 | 140 | 140 | 50 | 155 | 165 | 245 | oam | = : . . :
wxd% | SDSo5412 | 130 | 14D | 40 | 150 | 155 | 165 | o50' | 245 | 1o0 | w60 | . .
x5 SDSehs0n | 130 | 130 | 140 | 50 | W55 | 65 | 200 | =5 | 1@ | w0 | 6d | - :
%xb SDS25G00 | 130 | 140 | 1D | 150 | 155 | 165 | 250 | ®5 | 24v | 24w | =m | w0 | 160
WxB EDS25800 | 130 | 140 | 0 | 150 | 155 | 165 | 250 | 245 | 245 | o4 | oem | 195 | 195
1. Moled inads ane hased on ICC-E5 Code Aspart ESA-2235 sndor lesting 3. Ascwahle loeds are afso applicabis to structural composie lomber (2., LV,

peT GG 3 and assume a min|mum main mamber micmass ol he screw
f2ngth minus the side member thickness. Al other slowable fosds are based
on he 2005 Nztlonai Design Specification (MDE) 2nd @ minimem pengtration
ol 60 = 1.45" imle the main member.

Walues are valid 1or a connaction Invoiving oaly [wo membars. Whers ine
£lie and maln membears have darent specifc graviles, e lower values
=hall ba used

ra

o

PSL, and LSL) having an equivaient specfic gravity of 0.50 or gresisr.

. Aiowable knads are shown at the wood jozd duration fachor of Co - 1.00.

Loags may be incrazsed for hoad duration by the bulling code up 10 & Co - 1,60
The Designer shall apply all adjustment factons raquired per NDS

Leads 22 based on instalialion info 1he sida grain of 1he wood mambers wih
this sCraw axis parpendicutzr o the wood fEsrs.

. Loads spply 10 appropelale slainless-sisel modeds

==
=l
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COMPRESSION CHECK FOR DRAG STRUT MEMBER FOR BF-1 (NDS)

Allowable Shear Force on BF-1

WOOD MEMBER DESIGN (NDS 2018)

Vasd= 0.5 *63.43 * 0.6 = 19.029 kips (controls)

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Design summary

Tedds calculation version 2.2.20

Overall design utilisation 0.704
Overall design status PASS
Design section s1 results summary Unit Capacity Maximum Utilization Result
Compressive stress Ib/in? |801 564 0.704 PASS
Design section 1
User note: Check column at base
Member details
Service condition Dry
Load duration - Table 2.3.2 Ten minutes
Sawn lumber section details
Number of sections in member N=2
Nominal breadth of sections brom =2 in
Breadth of sections b=1.5in
Nominal depth of sections dnom =12 in
Depth of sections d=11.25in
Material Hem-Fir, 2" && wider, No.1 grade
—» 15" |
o 2/2"x12" sawn lumber sections
% Cross-sectional area, A, 33.75 in?
Section modulus, S, 63.3 in®
Section modulus, Sy, 16.9in3
Second moment of area, |, 356 in“
Second moment of area, Iy, 25.3in4
Radius of gyration, r,, 3.248 in
: Radius of gyration, [ 0.866 in
& Hem-Fir, 2" & wider, No.1 grade
- Bending, F,, 975 psi
Shear parallel to grain, F,, 150 psi
Compression parallel to grain, F_, 1350 psi
Compression perpendicular to grain, Fc_Perp, 405 psi
Tension parallel to grain, F,, 625 psi
Modulus of elasticity, E, 1500000 psi
Minimum modulus of elasticity, E, ., 550000 psi
A Density, p, 29.743 Ibm/ft®
Specific gravity, G, 0.43
—3—s|
Span details

Unbraced length - Major axis
Effective bending length - Major axis

Lx=41t

Lex=1.63 xLx+ 3 x N x b =7.27 ft
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Column buckling length - Major axis Lox = Lx =4 ft
Unbraced length - Minor axis Ly=41t
Effective bending length - Minor axis Ley=1.63 xLy+ 3 xd=9.333 ft
Column buckling length - Minor axis Loy =Ly =41t
Analysis results
Design axial compression force P =19029 Ib
Adjustment factors - Table 4.3.1
Load duration factor - Table 2.3.2 Cp=1.6
Repetitive member factor - Table 4.3.9 Cr=1.15
Column fixing factor for nails - cl.15.3.2 Kr=0.6

Reference compression design value
Adjusted modulus of elasticity
Critical buckling design value
Column stability factor - eq.3.7-1

¢* = Fc x Cp = 2160 Ib/in?
Emin' = Emin = 550000 Ib/in?
Fee = 0.822 x Emin' / (Loy / (N x b))2 = 1766 Ib/in2

Cr = Kix (1 + (Fee / Fe*)) 1 1.6 - V(1 + (Fee / Fe)) / 1.6)2 - (Fee / Fe*) / 0.8)) = 0.371

Compression members - General - cl.3.6
Design axial compression force

P =19029 Ib

Design compression parallel to grain - Table 4.3.1 F¢' = Fc x Cp x Cp = 801 Ib/in?

Actual compression parallel to grain

fo=P /(N x b x d) = 564 Ib/in?
fo/ Fc' = 0.704
PASS - Design compression stress exceeds actual compression stress
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DRAG STRUT CONNECTION FOR BF-2 (NDS)

Shear Force from wind Vwy= 63.43 kips

Allowable Shear Force on BF-2
Shear Force from earthquake Vwy= 28.49 Kips

Allowable Shear Force on BF-2 Vasd= 28.49 * 0.19 * 0.7 = 3.79 kips
p=1.0 (Per ASCE 12.3.4, redundancy factor p=1.0)

Overstrength factor already considered, see “Loads” page.

BOLTED TIMBER TO STEEL CONNECTION DESIGN
In accordance with NDS 2018

Design results summary

Vasd=0.19 * 63.43 * 0.6 = 7.25 kips (controls)

Tedds calculation version 1.2.04

Unit Required Provided Utilization |Result
Connection capacity Ibs 7250 12200 0.594 PASS
t Main member _»|ts|¢

T

I

1 O O

I

«—  —
/ | /
P I O O P
I
Connected member

Main timber member details
Species of main member Hem-Fir
Size of main member (Table 1B) 2x8
Number of main member Nm =1
Thickness of main member tm = 1.500 in
Angle of load to grain of main member 6m =0°
Connected steel member details
Number of connected steel member Ns =1
Connected steel member thickness ts =0.375in

Number of interfaces Nint = (Nm + Ns) — 1 =1

Bolt details

Bolt diameter (Table L1) 3/4"
Number of rows of bolts R=5
Number of columns of bolts C=2
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Total number of bolts Ntotal =R x C =10
Applied load
Applied load to the connection P =7250 Ib
Dowel bearing length (main) (12.3.5)
Dowel bearing length in main member Im = tm = 1.500 in
Dowel bearing length (connected) (12.3.5)
Dowel bearing length in connected member Is =1 =0.375in

Bending yield strength (bolt) (Table 12A to 12l footnote no. 2)

Bending yield strength of bolt Fyb = 45000 psi

Dowel bearing strength (main member) (Table 12.3.3 footnote no. 2)

Dowel bearing strength parallel to grain Fe par = 11200 x Gm x 1 psi = 4816 psi

Dowel bearing strength perpendicular to grain Fe_perp = 6100 x Gm'45 x 1 psi/ V(D / 1 in) = 2072 psi

Dowel bearing strength for small dia. fasteners Fe = 16600 x Gm'8 x 1 psi = 3513 psi
Dowel bearing strength at an angle of load to grain  Feem = (Fe_par X Fe_perp) / ((Fe_par X (8iN(Bm))?) + (Fe_perp X (COS(6m))?))
Feom = 4816 pSI

Dowel bearing strength of main member Fem = 4816 psi

Dowel bearing strength (connected steel member) (Table 12K footnote no. 2)
Dowel bearing strength of connected member Fes = 87000 psi

Preliminary yield limit equation coefficients (Table 12.3.1A notes)

Dowel bearing strength ratio Re = Fem / Fes = 0.055

Dowel bearing length ratio Rt=1Im/ls = 4.000

Preliminary yield limit equation coefficient k1 k1 = (V(Re+(2xRe2x(1+R+R2))+(R2xRe?)))-(Rex(1+R1)))/(1+Re)
k1= 0.147

Preliminary yield limit equation coefficient k2 ka2 = -1+V((2x(1+Re))+((2xFybx(1+(2xRe))xD?))/(3xFemxIm2))
k2= 0.960

Preliminary yield limit equation coefficient k3 ks = -1+V(((2x(1+Re))/Re)+((2xFypx(2+Re)xD?) /(3% Femxls?))
ks= 8.452

Angle of load to grain coefficient ko ko =1+ (0.25 x max (6m, 0s) / 90) = 1.000

Yield limit equations (single shear)

Mode Im (eq. 12.3-1) Zim = (D X Im x Fem) / (4 x ko) = 1355 Ib

Mode Is (eq. 12.3-2) Zis = (D x s x Fes) / (4 x ko) = 6117 Ib

Mode Il (eq. 12.3-3) Zi = (k1 x D x Is x Fes) / (3.6 x ko) = 1001 Ib

Mode llim (eq. 12.3-4) Ziim = (k2 x D X Im X Fem) / ((1 + (2 x Re)) x 3.2 x ko) = 1463 Ib

Mode llis (eq. 12.3-5) Ziis = (k3 x D x Is x Fem) / ((2 + Re) x 3.2 x ko) = 1741 Ib

Mode IV (eq. 12.3-6) Zv = D2 x (V((2 x Fem x Fyb) / (3 x (1 + Re)))) / (3.2 x ko) = 2057 Ib
Z = min (Zim, Zis,Z1, Zuim, Zis, Ziv) = 1001 Ib

Nominal capacity of single fastener Z=10011b

Slenderness (Table 12.5.1C footnote no.1)
Slenderness I/ D=2.000
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Spacing requirements (parallel to grain loading)
End distance (Table 12.5.1A)
End distance (full strength) ap_ful = 5.250 in
End distance (minimum) ap_min = 2.625 in
End distance (actual) ap =4.000 in

Edge distance (Table 12.5.1C)
Edge distance

Center to center spacing (Table 12.5.1B)

Center to center spacing (full strength)
Center to center spacing (minimum)
Center to center spacing (actual)

Row spacing (Table 12.5.1D)
Row spacing

Geometry factor Ca (12.5.1)

End distance (actual)

End distance (full strength)

Geometry factor for end distance
Center to center spacing (actual)
Center to center spacing (full strength)
Geometry factor for spacing

Geometry factor

Adjustment factor

Load duration factor (Table 2.3.2)
Wet service factor (Table 11.3.3)
Temperature factor (Table 11.3.4)
Group action factor (eq. 11.3-1)
Geometry factor (12.5.1)

End grain factor (12.5.2)
Diaphragm factor (12.5.3)

Toe nail factor (12.5.4)

Total capacity of connection
Capacity of connection

Design result

e=(15xD)=1.125in

s =4 xD=3.000in
S_min=3 x D =2.250 in
s =15.000in

Srow = 1.5 x D =1.125 in

ap =4.000in

ap_ful = 5.250 in

Ca1 = ap/ ap_fui = 0.76

s =5.000in

S_fu = 3.000 in

Ca2=s/s fu=1.67

Ca =min(1,Cai, Ca2) = 0.76

Cp=1.60
Cu=1.0
Ct=1.0
Cy;=1.0
Ca=0.76
Ceg=1.0
Cai=1.0
Cin=1.0

Z' = Z x Niotal x Nint x Cp x Cm x Ca= 12200 |Ib
P/Z =0.594

PASS - Connection capacity exceeds applied load
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Splice Connection Strength
Strap strength Sstrap = 5080 Ib
MSTI60 + 60-10d (fasteners have 1.6 load duration factor)
Number of straps required Nstrap = ceiling(P/Sstrap,1) = 2
Wood screw strength Sscrew = 165 b x 1.6 = 264.000 Ib

SDS %” diam x 4 " wood screw into
75" wood side member(sheathing)
with 1.6 load duration factor

Number of screws required Nscrew = ceiling(P/Sscrew,1) = 28 (Use 40 screws)
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S0 @ 2071 SINPSONSTRONG-TIECOMPANY NG PRINTED 1210

CODES: See page 20 for Code Reference Key Chart.

[ Thass producis are svaishls with sodiions! comosion profechion. Addifions! prodects on
thiz page may aleg be svalabie with thiz opton, check with Simpson Strang-Ne far dataifs

' These products are spproved for instaflation with the Strong-Drive SO Structoral-
Connrectsr screw. See page 20 for the cormect subsiitution and S0 screw sire.

Allowabie Allowakla
Madel | Dimensi F TenzionLoads | Tension Loads Code
Ho. (Tatal) {OFIEF) [SPFHF} Ref.
w| L (160} (160}
LETAD 1| 9 B-10d AL B35
LETAIZ 1% | 12 10-10d 025 705
LETAIS 1% | 15 12-10d 1110 B
LSTAIR 1% | 18 1410d 1235 110
I LsTAZ i 1% 2 16104 1235 1235
LSTAZ4 1% [ 24 18-104d 1235 1235
57292 D | e 12-16d 1265 120
FaTa12 s | 179 16-16d 1530 1505
ST215 % | 16%: 10164 BED B0
ET2215 Db | 163 20-16d 1875 1380
LSTA30 1| a0 22-10d 1640 1640 -
LETA3G 1% | 36 24-10d 1640 1640 e
LETI4S 3% | 40 321014 2075 2555
LETITA | 73 | as-0dak 4205 3330
M5TAS o 1% | g B-10d 750 B45
| JiTEE 1% | 12 10-10d 940 &1
| JiEEE %[ 15 12-10d 1130 o7
B vsam 0 14-10d 1315 1130
| JiTE] 1% | 21 16104 1505 1200
B msTaz 1% [ 04 18-10d 1640 1455
B msaa [ ED 22-10d 2050 1320
B[ msass 1% | 36 26-10d 2050 2050
META40 1% | 40 26-10d4 220 2020 E26.L3
ST6215 D | 16 20-16d 2095 1900 14,1014, L3, F2
STRZ24 2 | 25% 28-16d 2540 2540 M. L3, F2
512 1% 9 E-16d 385 7640
11z 16 1% | 1% 10184 105 BED
ST18 1% | 17 141684 1420 1330
ST 1% | 2% 183164 1420 1420 M, L3, F2
[ MsTC2E 3 | 28% | 36-184 sinkers 2455 2080
METC40 3 | 40% | 52-16d sinkers 4745 4305
METCS2 3 | 52% | A2-16d sinksrs 4745 4745
B[ Hiraz a7 2H10dxT 1350 1600 170
METCHE 3 | 65% | 7E-16d sinkers 5860 5860
MSTC78 | 14| 3 | 77% | 76-16d sinkers 5860 5860 1,13 F2
STH236 Doin | 335 40-16d 2845 3345
HRSE 1% | & E-10d [ 505
HRS3 1| & 10-10d o BED Fa8
HR512 1% | 12 14-10d 1415 1230
METIZE M| 26 | 25-i0dwi% 745 2395
METI36 |12 |24s| 36 A-10dx11s 2800 3220
2ol sn | 4nanden Sis 4700 BiE
METIGD | B0 | B0-10dt% 5080 5090 |
e ) e L T 30 ]
| Hrssi62 3u | 16 | 16505 Wil 20835 2308 170

1. Loads inclede a 601 koad doraticn increase on the festenars for wind or earthquais lpading

2 10dx1 %" nails may be substiuiad where 16d sinkers or 10d are specified at 100% of the tabde |oads

excep! where straps are installed over sheething.

3. 10¢ commaons may be subsShaad whers 16d sinkers are specified & 100% of bls loads
4. 16d sinkers {0.148" dia. x 3% long) or 104 commons may be sshshituted whene 160 commons are

_ spacified &t 1.84 of ths tabis loads.
5.0
E. Ten

he¥ of the neils in each member being connecied o achieve the listed loads.
n |cads zpply for upldt when installed wvertically.

7. MAILS: 16d = 0167 iz % 315" long. 16d Simker = 0.148° diz.x 3% long. 10d = 0.148" dia. x 3 long.
10d1 ¥ = 0.148" dia. 2 1'% long. See page 24-25 for other nail szas and information.

Typical LSTA Installation
[Hanger nof shown)
Band strap ong fime ondy

Material
“;:“I Thicknezs|

i Gapge | W | L [Oty|Dia
PE218 2 (18] 4 | %
PE418 Tga 4 (18] 4 | % | 180
PS720 Blj20f B [ ¥

1. PS5 sirap design loads must be daterminsd
by the Designer for asch inatalistion. Bofts
are instelled both perpendicular end paralisl
ta-grain. Hole dismater in the part may be
oversized {0 accommedste the HDG
Designer must detenmina if Sha oversiza
creates an unacceptahis inatzRation.

Boltz | Code

o O o ol fée
. - W w
o o o o _l &
A J |
PEIE e PEAYR iR 1'.11‘ E

Ps Ps-’?l’: ] \;l_ﬁ' 1 :I'

Typical P5720 Installation

167
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Simpson Strang-Tie® Fastening Systems
STRONG-DRIVE® STRUCTURAL SCREWS
-}
Strong-Drive® SDS Structural Wood Screw (cont.)
Allowable Shear Loads for Sieel Side-Plate Applications
e DF/SP Allowabls Loads? SPE/HF Allowshis Loads?®
;i:-i ;inil!u'l “l:‘ll L a:;:h Steel Side Plate Shear (100)' Stesl Side Plats Shear (100)°
(i, aferia . fin.} 0 T
3 ga 22
1iga 1dga &12 ga i Gt 16 ga MMgaki12ga B ek
Wx1% 50525112 1 50 750 250 180 160 180
2 50525200 1% 250 b Hi 180 210 0
Y 2% 50525712 1% 250 300 420 180 26D 300
Yaxa o SOE25300 2 50 420 420 180 300 00
Yx 3% D”ﬂ;;; el 50525312 2% 250 420 420 182 a0 300
o A% 5 50525412 2 250 470 421 180 300 300
Yox § 50525500 2% 250 420 420 180 ann 300
%x 6 SDS25600 a 251 420 420 180 ann 300
%xB 50525800 1% 2500 420 470 180 00 300
Wxi% 5052611255 1 50 250 250 180 160 160
i ? = 5052500055 1% 251 7 Ha 180 210 10
- Type- o = T
% 2% St e ey | SOGTRSIE 1% 250 300 420 180 260 300
TE 5052530055 2 750 420 420 180 300 300
Wxan SD52531255 2% 250 470 420 180 300 300

CFEIVEREM T BIMPSON STROMETIE GOMPAN'Y IND

1. Allowshiz loads for 05 screws are hased on ECC-ES Code Reparl
ESA-2236. Screws may be provided with the 40UT™ or Type-17 point.

5 screws Install best with a low speed 5" drill with 3 34" hax haad driver
AllowEbie hoacs are Shown at the wood |oad duTation {agioT of Gg - 1.00
Loads mey be Incrazsed for load duratian up 1o Cp - 160,

Allowable Shear Loads for Wood Side-Plate Applications

4. ABowabie withdrawal load Tor DFF3PTSEL 15172 1bs.fn. and Tor SPEAHF withdrawal is
150 105./n... Total withdrawal load 15 basat on actusl hread peratration nta the maln mamber,

5. L5L wood-io-wood appications inat raquire 4 47, 57, 6" and B* 305 screws ara imited
10 Interor-ary 1sa anly.

&, Minimum spacing requiraments are fsted |n ICC-E5S ESR-2236

_ OF/SP Allowabls Loads™
E‘:'i e Wood Side Plate Thickness (in.|
% % % 1 ] % ] 1% | ™ ] 2% | 3 T% b | 4%
Tix 2 SDS25a00 | 145 . . . : . : . . : . . .
%x2% | sosssmiz | 165 | w65 | w0 | s | - - [ | - . . . - .
Wex3 SDSe5aon | 16s | 168 | 170 | i85 | 19s | 205 | ean | - : : . . :
Vixd% | sDs2saiz | 165 | 165 | 170 | 85 | 195 | 205 | 340 | 340 | - : : : :
Wx &% | SDBI5412 | 165 | 165 | 170 | 185 § 195 | 205 | as0 | 340 | 230 | %00 | - . .
Tex s SDSehs0n | 166 | 165 | 190 | i85 | 195 | 205 | 350 | 240 | 2aw | 20 | =d | - .
xb 50525600 | 165 | 165 | 170 | 185 | 185 | 205 | 350 | a40' | 340 | a4 | 340 | =m0 | zoo
WixB 5025800 | 165 | 165 | 170 | 185 | 185 | 205 | as0 | a40r | sap | s | a0 | 2w |z
_ SPE/HF Allowsble Loads'
fl‘.“; T Wood Sida Plata Thickness (in.)
% % % 7 T | 1% | 1% | 1% | 2% | 3 % E | 4%
e SDSe5a0n | 105 . . . . . : . . : . . .
Wx2% | sosssmz | i@ | a5 | w0 | 7@ | = s | mE | . . : . . .
Wx3 spsesand | 130 | 140 | 140 | 150 | 150 | 145 | so | - . . . . .
Wxd% | S08s5m2 | 130 | 140 | 140 | 50 | 155 | 165 | 245 | oam | = : . . :
wxd% | SDSo5412 | 130 | 14D | 40 | 150 | 155 | 165 | o50' | 245 | 1o0 | w60 | . .
x5 SDSehs0n | 130 | 130 | 140 | 50 | W55 | 65 | 200 | =5 | 1@ | w0 | 6d | - :
%xb SDS25G00 | 130 | 140 | 1D | 150 | 155 | 165 | 250 | ®5 | 24v | 24w | =m | w0 | 160
WxB EDS25800 | 130 | 140 | 0 | 150 | 155 | 165 | 250 | 245 | 245 | o4 | oem | 195 | 195
1. Moled inads ane hased on ICC-E5 Code Aspart ESA-2235 sndor lesting 3. Ascwahle loeds are afso applicabis to structural composie lomber (2., LV,

peT GG 3 and assume a min|mum main mamber micmass ol he screw
f2ngth minus the side member thickness. Al other slowable fosds are based
on he 2005 Nztlonai Design Specification (MDE) 2nd @ minimem pengtration
ol 60 = 1.45" imle the main member.

Walues are valid 1or a connaction Invoiving oaly [wo membars. Whers ine
£lie and maln membears have darent specifc graviles, e lower values
=hall ba used

ra

o

PSL, and LSL) having an equivaient specfic gravity of 0.50 or gresisr.

. Aiowable knads are shown at the wood jozd duration fachor of Co - 1.00.

Loags may be incrazsed for hoad duration by the bulling code up 10 & Co - 1,60
The Designer shall apply all adjustment factons raquired per NDS

Leads 22 based on instalialion info 1he sida grain of 1he wood mambers wih
this sCraw axis parpendicutzr o the wood fEsrs.

. Loads spply 10 appropelale slainless-sisel modeds

==
=l
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COMPRESSION CHECK FOR DRAG STRUT MEMBER FOR BF-2 (NDS)

Allowable Shear Force on BF-2

WOOD MEMBER DESIGN (NDS 2018

Vasd= 0.19 * 63.43 * 0.6 = 7.25 kips (controls)

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Design summary

Tedds calculation version 2.2.20

Overall design utilisation 0.533

Overall design status PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Compressive stress Ib/in? 1072 571 0.533 PASS
Design section 1

User note: Check column at base

Member details

Service condition Dry

Load duration - Table 2.3.2 Ten minutes

Composite section details

Number of sawn lumber sections in member N=1

Breadth of sections b=1.75in

Depth of sections d=7.25in

Material

7.25"

Span details
Unbraced length - Major axis

fe—1.75"—»|

Effective bending length - Major axis

Column buckling length - Major axis

Unbraced length - Minor axis

Effective bending length - Minor axis

Microllam, 2.0E LVL grade

1.75"x7.25" composite section
Cross-sectional area, A, 12.688 in?
Section modulus, S, 15.3 in®
Section modulus, Sy, 3.7in?

Second moment of area, |, 55.6 in*
Second moment of area, Iy, 3.2in4
Radius of gyration, r,, 2.093 in
Radius of gyration, T 0.505 in
Microllam, x, 2.0E LVL grade
Bending about x-x axis, F,, 2600 psi
Bending about y-y axis, Fby, 2690 psi

Shear parallel to grain, bending about x-x axis, va, 285 psi
Shear parallel to grain, bending about y-y axis, FW, 190 psi

Compression parallel to grain, F, 2510 psi

Compression perpendicular to grain, Fc_pmx, 750 psi
Compression perpendicular to grain, Fc_wpy, 680 psi
Tension parallel to grain, F,, 1895 psi

Modulus of elasticity, E, 2000000 psi

Minimum modulus of elasticity, E . 1016535 psi

min®

Density, p, 34.204 lbm/ft®

Le=4ft

Lex = 1.63 x Lx + 3 x b = 6.957 ft
Lox = Lx = 4 ft

Ly=4ft
Ley=1.63xLy+3xd=8.333ft
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Column buckling length - Minor axis Loy =Ly =41t
Analysis results
Design axial compression force P =72501b
Adjustment factors - Table 8.3.1
Load duration factor - Table 2.3.2 Cp=1.6

Reference compression design value
Adjusted modulus of elasticity
Critical buckling design value
Column stability factor - eq.3.7-1

Compression members - General - cl.3.6
Design axial compression force

Design compression parallel to grain - Table 8.3.1

Actual compression parallel to grain

Fc* = Fc x Cp = 4016 Ib/in?
Emin' = Emin = 1016535 Ib/in?
Fee = 0.822 x Emin' / (Lby / b)? = 1111 Ib/in?

Cp=(1+ (Fee/Fe"))/ 1.8-N(((1 + (Fee / Fc*)) / 1.8)2 - (Fee / Fe*) 1 0.9) = 0.267

P =7250 Ib

F¢' = Fc x Cp x Cp = 1072 Ib/in?
fo=P /(b xd) =571 Ib/in?

fe/ Fc'=0.533

PASS - Design compression stress exceeds actual compression stress
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SHEAR WALL SUMMARY
SHEAT
SHEATHING NAIL
HING HOLDDOWN ANCHOR BOLT
MARK SHEATHING SPACING @ PANEL
NAIL ANDHORS SPACING IN
EDGES
SIZE
1-HDU8-SDS2.5
A 1-15/32” 10d 3’ 247
7/8” ADHESIVE ANCH.
2-15/32”
2-HDU8-SDS2.5
B (BOTH INTERIOR AND 10d 4’ 247
7/8” ADHESIVE ANCH.
EXTERIOR SHEATHING)
1-HDU8-SDS2.5
C 1-15/32” 10d 3’ 24’
7/8” ADHESIVE ANCH.
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SHEARWALLA&C
Dead Load;
Snow Load;
Snow Drift Load:;
Total Snow Load;

Shear from Wind;
Shear From Seismic;

Lateral Loads on Shear Wall A From Wind ;

DL= 20 psf * 46.33 ft / 2 = 0.463 Kips/ft;
SL= 15 psf * 46.33 ft / 2 = 0.347 Kips/ft;
SL= 23.40 psf * 5.858 ft /2 = 0.069 kip/ft ;

SL= 0.347 kips/ft + 0.069 kips/ft = 0.416 kips/ft;

Vw= 33.19 Kips;

Vsx= 14.24 Kips;

Lateral Loads on Shear Wall A From Seismic ; Vas= 0.535*Vs, = 7.62 kips

p=1.0 (Per ASCE 12.3.4, redundancy factor p=1.0)

*Self-weight of wall is ignored in calculation because it is included in the TEKLA-TEDDS analysis

WOOD SHEAR WALL DESIGN (NDS)
In accordance with NDS2018 and SDPWS2015 allowable stress design and the segmented shear wall method

Design summary

Vaw= 0.535%Vw, = 17.76 Kips (Governs)

Tedds calculation version 1.2.10

Description Unit Provided Required Utilization  |Result
Shear capacity Ibs 17186 10654 0.620 PASS
Chord capacity Ib/in? 507 278 0.685 PASS
Deflection in 0.267 0.233 0.874 PASS
Panel details

Structural wood panel sheathing on one side

Panel height h=13.33 ft

Panel length b=22ft

Total area of wall

A =h x b =293.26 ft
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Panel construction

Nominal stud size
Dressed stud size

Cross-sectional area of studs

Stud spacing

Nominal end post size
Dressed end post size

Cross-sectional area of end posts

Hole diameter

Net cross-sectional area of end posts
Nominal collector size
Dressed collector size

Service condition
Temperature

Vertical anchor stiffness

2"x 6"

1.5" x 5.5"

As = 8.25 in?
s=161in
3x2"x6"
3x1.5"x5.5"
Ae = 24.75 in?
Dia=1in

Aen = 20.25 in?
2x2"x6"
2x1.5"x5.5"
Dry

100 degF or less
ka = 30000 Ib/in

From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)

Species, grade and size classification

Specific gravity

Tension parallel to grain

Compression parallel to grain
Compression perpendicular to grain

Modulus of elasticity

Minimum modulus of elasticity

Sheathing details
Sheathing material

Hem-Fir, no.1 grade, 2" & wider
G=0.43

Ft = 625 Ib/in?

Fc = 1350 Ib/in?

Fec_perp = 405 Ib/in?

E = 1500000 Ib/in?

Emin = 550000 Ib/in?

15/32" wood panel oriented strandboard sheathing
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Fastener type

10d common nails at 3"centers

From SDPWS Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Wood-based Panels

Nominal unit shear capacity for seismic design

Nominal unit shear capacity for wind design

Apparent shear wall shear stiffness

Loading details

Dead load acting on top of panel
Roof live load acting on top of panel
Snow load acting on top of panel
Self weight of panel

In plane wind load acting at head of panel

Wind load serviceability factor

In plane seismic load acting at head of panel

Design spectral response accel. par., short periods

From ASCE 7-10 - cl.2.4.1 Basic combinations

Load combination no.1
Load combination no.2
Load combination no.3
Load combination no.4
Load combination no.5
Load combination no.6

Adjustment factors
Load duration factor — Table 2.3.2
Size factor for tension — Table 4A

Size factor for compression — Table 4A
Wet service factor for tension — Table 4A

Wet service factor for compression — Table 4A
Wet service factor for modulus of elasticity — Table 4A

Temperature factor for tension — Table 2.3.3

Temperature factor for compression — Table 2.3.3

vs = 1200 plf x min[1 - (0.5 - G), 1] = 1116 Ib/ft
vw = 1680 plIf x min[1 - (0.5 - G), 1] = 1562.4 Ib/ft
Ga = 37 kips/in

D = 463 Ib/ft
Lr = 463.3 Ib/ft
S =416 Ib/ft
Swt = 12 Ib/ft?
W = 17756 Ibs
fwserv = 0.60
Eq = 7620 Ibs
Sbs = 0.302

D+ 0.6W

D +0.7E

D + 0.75Ls + 0.45W + 0.75(Lr or S or R)
D +0.75L¢ + 0.525E + 0.75S

Temperature factor for modulus of elasticity — Table 2.3.3

Incising factor — cl.4.3.8

Buckling stiffness factor — cl.4.4.2
Bearing area factor - cl. 3.10.4
Adjusted modulus of elasticity
Critical buckling design value
Reference compression design value
For sawn lumber

Column stability factor — eqn.3.7-1

0.6D + 0.6W
0.6D + 0.7E
Cp=1.60
Crt=1.30
Crc=1.10
Cmt = 1.00
Cmc =1.00
Cve =1.00
Cit=1.00
Ci = 1.00
Cie =1.00
Ci=1.00
Cr=1.00
Cv=1.0

Emin' = Emin x Cme x Cte x Ci x Ct = 550000 psi

Fee = 0.822 x Emin' / (h / d)? = 534 psi

Fc* = Fc x Cb x Cme % Cte x Cre x Ci = 2376 psi

c=0.8

Crp=(1+(Fee/Fc))/ (2xc)=V([(1+ (Fe/Fe))/ (2 xc)-(Fee/Fc')/c)=
0.21
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From SDPWS Table 4.3.4 Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio
Shear wall length
Shear wall aspect ratio

Segmented shear wall capacity
Maximum shear force under wind loading
Shear capacity for wind loading

Maximum shear force under seismic loading
Shear capacity for seismic loading

Chord capacity for chords 1 and 2
Shear wall aspect ratio

Load combination 5

Shear force for maximum tension
Axial force for maximum tension
Maximum tensile force in chord
Maximum applied tensile stress
Design tensile stress

Load combination 1

Shear force for maximum compression
Axial force for maximum compression
Maximum compressive force in chord
Maximum applied compressive stress
Design compressive stress

3.5
b =22 ft
h/b=0.606

Vw_max = 0.6 x W = 10.654 kips
Vw = vw x b /2 =17.186 kips
Vw_max / Vw = 0.62
PASS - Shear capacity for wind load exceeds maximum shear force

Vs_max = 0.7 x Eq = 5.334 kips
Vs=vs xb/2=12.276 kips
Vs _max / Vs = 0.435

PASS - Shear capacity for seismic load exceeds maximum shear force

h/b=0.606

V =0.6 x W = 10.654 kips
P =(0.6 x (D + St x h)) xb1/2 =4.112 kips
T=Vxh/b-P=2.344 kips
ft =T / Aen = 116 Ib/in?
Ft' = Ft x Cp x Cwmt x Ctt x Crt x Ci = 1300 Ib/in?
ft/ F¢' = 0.089
PASS - Design tensile stress exceeds maximum applied tensile stress

V =0.6 x W =10.654 kips
P=((D+Swxh))xs/2=0.415 kips
C=Vxh/b+P=6.870 kips

fo = C/ Ae = 278 Ib/in?

F¢' = Fc x Cp x Cmc x Cie x Cre x Ci x Cp = 507 Ib/in?
fo/ Fc' = 0.548

PASS - Design compressive stress exceeds maximum applied compressive stress

Design bearing compr. stress, bottom plate

Fc_perpI = Fc_perp x Cmc x Ctc x Ci x Cp = 405 Ib/in?
fo/ F(;_perpI = 0.685

PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Hold down force

Chord 1

Chord 2

Wind load deflection
Design shear force
Deflection limit

Induced unit shear

Anchor tension force
Vertical elongation at anchor

T1 = 2.344 kips
T2 = 2.344 kips

Vaw = fwser x W = 10.654 Kips

Aw_allow= h / 600 = 0.267 in

Vsw = Vsw / b = 484.25 |b/ft

Ts = max(0 kips,vew x h - 0.6 x (D + Sut x h) x b/ 2) = 2.344 kips
Aa=Ts/ka=0.078 in
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Shear wall deflection — Eqn. 4.3-1

Seismic deflection

Design shear force

Deflection limit

Induced unit shear

Anchor tension force

Vertical elongation at anchor

Shear wall elastic deflection — Eqn. 4.3-1
Deflection ampification factor

Seismic importance factor

Amp. seis. deflection — ASCE7 Eqn. 12.8-15

Uplift
Uplift force;
1 HDU8-SDS2.5 7/8” Diam Epoxy anchor
Number of anchors on shear wall;

Concrete Foundation Anchor Bolt Spacing
Design bolt shear strength in concrete;

Design bolt shear strength in masonry;
Maximum shear force under wind loading;
Minimum end distance;

Minimum number of bolts required in concrete;
Minimum number of bolts required in masonry;
Actual number of bolts used in concrete;
Actual number of bolts used in concrete;
Anchor bolt spacing in concrete;

Anchor bolt spacing in masonry;

Ssww =2 x Vowx h3/ (3 X E xAe xb) + vew x h / (Ga) + h x Aa /b = 0.233 in
Ssww / Aw_allow = 0.874
PASS - Shear wall deflection is less than deflection limit

Vss = Eq = 7.62 Kips
As_allow= 0.020 x h = 3.199 in
vss = Vss / b = 346.36 Ib/ft
Ts = max(0 kips,vss x h - (0.6 - 0.2 x Sps) x (D + Swt x h) x b /2) =0.919 kips
Aa=Ts/ka=0.031in
Sswse =2 x Vas x W3/ (3 x E x Ae x b) + vss x h / (Ga) + h x Aa/ b =0.151 in
Cais=4
le =1.25
Ssws = Cds X Sswse / le = 0.484 in
Osws / As_allow = 0.151
PASS - Shear wall deflection is less than deflection limit

T = 3.92 kips (2.345 kips uplift ASD equals to 3.92 kips uplift LRFD)
R = 5.980 kips (ASD)
n=1
PASS - Anchor hold down capacity exceeds uplift force

Vbot, concrete = 1950 Ib

Vbolt, masonry = 585 Ib

Vs_max = V = 10.66 kips (ASD)

dend = 8 in

Nmin, con = Cei|ing(Vs_max/(Vbolt,concrete),1 )= 6

Nmin, mas = ceiling(Vs_max/(Vbolt,masonry),1)= 19

Nboit, con = Nmin,con + 1 =7

Nboit, mas = Nmin, mas + 1 = 20

Sbolt, con = (D-2xdend)/ Nboit, con = 36 in (use 24 in for design when applicable)
Sbolt, mas = (D-2xdend)/ Nboit, mas = 13 in (use 8 in for design when applicable)
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Anchor Information:

Anchor type: Bonded anchaor
Materat F1554 Grade 36
Diametsr finchic 0 ETS

Effective Embedmeant death, he (nch): 15.000
Code report: I0C-EE EZR-2508
Anchor calegory

Anchor ductdity: Yes

R (inch): 20,00

Gy (chi: 2865

G finch) 1,75

B [inch]: 3.00

Recommended Anchor
Anchor Mame: SET-XPE |Discontinued) -
Code Report: ICC-E5 ESR-2508

Concreba: Normal-aeight
‘Concrebe thickness, b (inch): 24.00
Siate: Uncracked
Compressive sirength, I, (psi): 2500
Reinlorcement condion: Supplementary reinforoement nol pressnt
Supplemerial sdpe reinforcement: Mo
Remforcesment provided # corners: Yes
Ignone concrele breakoul in lerson: No
Igrore concrebe breatkout in shear Mo
Hale condition: Dry concrets
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Tarmperabure range. ShorliLang: 1501 10°F
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Aerchors anly resisling wind andioe sesmic loads: Mo
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i Concrete Softwa jact: McD_Lilington NG
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2 Phone:
E-miml:

=Figure I=
=
A 3

»
=
o
600 |
1200 |
24.00 22.00
46.00
3. Rosulting Anchor Forces
Anchor Tension load. Shear load x, Shear load v, Shear load combined,
N (I} Vi i) Vs i) AV acF Vi P B3]

1 200 0.4 [HE] 0o

Sum 200 0.4 oa oo

Maximum concrele compression strain (%): 0.00 =Figure 3=

Maximum conorele compression siress (psi): 0

Resultand lension orce (Ib) 3820

Resultani compres=ion fanoe (b): 0

Encentritity of resullanl tension fomes in x-a0s, &'y (nch): 0.00

Ecraniricity of resullamt bersion fomes in y-ams, &'y, (nchj 0000 ¥
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m Anchor Designer™ for S T ok =
M‘I‘m Concrete Software Progect MeD Lilington MG
] Warsion 3.5 2404 1 T e——
Phone:
E-rmad
L8 5 b of A 7 Tansion (8 LE1)
Naa i) @ L]
26745 075 20096
5 Congrete Breakout Strength of Anchor in Tension {Sec 17.6.3)
My = RedanFiche’® (Eq. 1782 2.1)
k. As Fa {pad) e (i) s (1)
240 1.00 2500 14867 87403
afos = 8 Gl M | e Yo n Wl (S 17,512 & Eg. 17.6.2.1a)
dige (in?) My, in) Fo— ki [ Yom N {Ib) ] Al ()
SF8.00 1935.00 3.00 074 1400 0.544 E7403 085 T4TS
&. Adhesive Strength of Anchor in Tension {Sec. 17.6.5)]
Bisrner = M onsdlibormrn Mo
7} Farnr mn K Iuaner [pSiY
BES 1.00 1.00 BES
M = 4 s necehhia [Eq. 17.6.52.1)
Aa Tuser (eS| s () fae (i) e 1)
1.00 BAE 088 15.000 3644z
Al = g [ M} P s oM {2c. 17.5.1.2 & Eq. 17.68.5.1a)
HAras (i) Arsa i) o [ind Caurn (i1} Wi L A s (I} d ah, (k]
170.29 246.39 7.86 3,00 0.B15 0.284 3482 0.85 3533
11. Resulis
Interaction of Tensile and Shear Forces (Sec. 17.8)
Tensan Faclored Load, N () Design Strengsh, @b ()  Raba Slatus
Sleal 3820 20058 020 Pass
Canchele breakoul Jgx T4T3 052 Pass
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and concrete pryout strength in shaar for SET-XP adhesive anchor is fimiked bo 2,500 psi per 100-ES EER-2508 Sechon 5.3
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When cracked concrele = selecled, conoete compressre sirength wsed in conorele breakout strength in bension, adhesive strength in tension
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SHEAR WALL B- LOADS

Dead Load;
Snow Load;

Shear from Wind;

Shear From Seismic;
Lateral Loads on Shear Wall B From Wind ;
Lateral Loads on Shear Wall B From Seismic ; Vgs= 0.3094 * Vs, = 8.82 kips
p=1.0 (Per ASCE 12.3.4, redundancy factor p=1.0)

DL= 20 psf * 3 ft/ 2 = 0.03 kips/ft;
SL= (15 psf + 32.8 psf) * 3 ft/ 2 = 0.072 kips/ft;

Vwx= 63.43 Kips;

Vsx= 28.49 Kips;

WOOD SHEAR WALL DESIGN (NDS)

Design summary

Vew= 0.3094 * Vwy = 19.63 Kips

*Self-weight of wall is ignored in calculation because it is included in the TEKLA-TEDDS analysis

In accordance with NDS2018 and SDPWS2015 allowable stress design and the segmented shear wall method

Tedds calculation version 1.2.10

Total area of wall

W+E

o

A=h x b= 326.585 ft2
D+L, +S

\AMMAMAMMMMMMMMAMAMAMAAMAAA MMM MMM A A Ao 0

Description Unit Provided Required Utilization |Result
Shear capacity Ibs 29393 11778 0.401 PASS

Chord capacity Ib/in? 507 264 0.652 PASS

Deflection in 0.267 0.208 0.779 PASS

Panel details

Structural wood panel sheathing on both sides

Panel height h=13.33 ft

Panel length b=245ft

e 13'3.96"

s1

(@]
>

5.012 kips

24' 6"

(@]
>

2

5.012 kips
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Panel construction
Nominal stud size 2"x 6"
Dressed stud size 1.5"x5.5"
Cross-sectional area of studs As = 8.25 in?
Stud spacing s=16in
Nominal end post size 3x2"x6"
Dressed end post size 3x1.5"x5.5"
Cross-sectional area of end posts Ae = 24.75 in?
Hole diameter Dia=1in
Net cross-sectional area of end posts Aen = 20.25 in?
Nominal collector size 2x2"x6"
Dressed collector size 2x1.5"x5.5"

Service condition
Temperature
Vertical anchor stiffness

Dry
100 degF or less
ka = 30000 Ib/in

From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)

Species, grade and size classification
Specific gravity

Tension parallel to grain
Compression parallel to grain
Compression perpendicular to grain
Modulus of elasticity

Minimum modulus of elasticity

Sheathing details
Sheathing material
Fastener type

Hem-Fir, no.1 grade, 2" & wider
G=0.43

Ft = 625 Ib/in?

Fc = 1350 Ib/in?

Fec_perp = 405 Ib/in?

E = 1500000 Ib/in?

Emin = 550000 Ib/in?

15/32" wood panel oriented strandboard sheathing
10d common nails at 4"centers

From SDPWS Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Wood-based Panels

Nominal unit shear capacity for seismic design
Nominal unit shear capacity for wind design
Apparent shear wall shear stiffness

Combined unit shear capacities

vs = 920 plf x min[1 - (0.5 - G), 1] = 855.6 Ib/ft
vw = 1290 plIf x min[1 - (0.5 - G), 1] = 1199.7 Ib/ft
Ga = 30 kips/in

Combined nominal unit shear capacity for seismic design

Vsc = 2 x Vs = 1711.2 Ib/ft

Combined nominal unit shear capacity for wind design

Combined apparent shear wall shear stiffness

Loading details

Dead load acting on top of panel

Roof live load acting on top of panel
Snow load acting on top of panel

Self weight of panel

In plane wind load acting at head of panel
Wind load serviceability factor

Vwe = 2 x vw = 2399.4 |b/ft
Gac = Ga1 + Ga2 = 60 kIpS/In

D = 30 Ib/ft

L- = 30 Ib/ft

S =72 Ib/ft
Swt = 12 Ib/ft2
W =19630 Ibs
fwserv = 0.60
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In plane seismic load acting at head of panel Eq = 8820 Ibs

Design spectral response accel. par., short periods Sps = 0.302

From ASCE 7-10 - cl.2.4.1 Basic combinations

Load combination no.1
Load combination no.2
Load combination no.3
Load combination no.4
Load combination no.5
Load combination no.6

Adjustment factors

Load duration factor — Table 2.3.2

Size factor for tension — Table 4A

Size factor for compression — Table 4A
Wet service factor for tension — Table 4A

Wet service factor for compression — Table 4A

D+ 0.6W

D +0.7E

D + 0.75L¢ + 0.45W + 0.75(Lr or S or R)
D +0.75L¢ + 0.525E + 0.75S

Wet service factor for modulus of elasticity — Table 4A

Temperature factor for tension — Table 2.3.3

Temperature factor for compression — Table 2.3.3

Temperature factor for modulus of elasticity — Table 2.3.3

Incising factor — cl.4.3.8

Buckling stiffness factor — cl.4.4.2
Bearing area factor - cl. 3.10.4
Adjusted modulus of elasticity
Critical buckling design value
Reference compression design value
For sawn lumber

Column stability factor — eqn.3.7-1

0.6D + 0.6W
0.6D + 0.7E
Cp=1.60
Crt=1.30
Crc=1.10
Cmt =1.00
Cwmc = 1.00
Cwme = 1.00
Cit=1.00
Cic =1.00
Ci =1.00
Ci=1.00
Cr=1.00
Cb=1.0

Emin' = Emin x Cme x Cte x Ci x Ct = 550000 psi

Fee = 0.822 x Emin' / (h / d)? = 534 psi

Fc* = Fc x Cb x Cme % Cte x Cre x Ci = 2376 psi

c=0.8

Cp=(1+(Fee/Fc))/ (2xc)=V((1+ (Fee/Fe*))/ (2 x )2 - (Fee / Fc*) / ) =
0.21

From SDPWS Table 4.3.4 Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio
Shear wall length
Shear wall aspect ratio

Segmented shear wall capacity
Maximum shear force under wind loading
Shear capacity for wind loading

Maximum shear force under seismic loading
Shear capacity for seismic loading

3.5
b=24.51t
h/b=0.544

Vw_max = 0.6 x W = 11.778 kips
Vw = vwe x b/ 2 =29.393 kips
Vw_max [ Vw = 0.401
PASS - Shear capacity for wind load exceeds maximum shear force

Vs_max = 0.7 x Eq = 6.174 kips
Vs = vsc x b /2 =20.962 kips
Vs_max / Vs = 0.295

PASS - Shear capacity for seismic load exceeds maximum shear force
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Chord capacity for chords 1 and 2
Shear wall aspect ratio h/b=0.544

Load combination 5

Shear force for maximum tension
Axial force for maximum tension
Maximum tensile force in chord
Maximum applied tensile stress
Design tensile stress

Load combination 1

Shear force for maximum compression
Axial force for maximum compression
Maximum compressive force in chord
Maximum applied compressive stress
Design compressive stress

V =0.6 x W=11.778 kips
P = (0.6 x (D + Swt x h)) x b1/2 =1.396 kips
T=Vxh/b-P=5.012 kips
ft =T / Aen = 248 Ib/in?
Ft' = Ft x Cp x Cwmt x Ctt x Crt x Ci = 1300 Ib/in?
ft/ Ft' =0.190
PASS - Design tensile stress exceeds maximum applied tensile stress

V =0.6 x W=11.778 kips

P =((D + Swt x h)) x s / 2 = 0.127 kips
C=Vxh/b+P=6.535kips

fo = C/ Ae = 264 Ib/in?

Fc' = Fc x Cp x Cme x Cte x Cre x Ci x Cp = 507 Ib/in?
fe/ Fc' = 0.521

PASS - Design compressive stress exceeds maximum applied compressive stress

Design bearing compr. stress, bottom plate

Fc_perp' = Fc_perp X Cmc x Cte x Ci x Cp = 405 Ib/in?
fo/ F(:_perpI =0.652

PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Hold down force
Chord 1
Chord 2

Wind load deflection

Design shear force

Deflection limit

Induced unit shear

Anchor tension force

Vertical elongation at anchor
Shear wall deflection — Eqn. 4.3-1

Seismic deflection

Design shear force

Deflection limit

Induced unit shear

Anchor tension force

Vertical elongation at anchor

Shear wall elastic deflection — Eqn. 4.3-1
Deflection ampification factor

Seismic importance factor

Amp. seis. deflection — ASCE7 Eqn. 12.8-15

T1=15.012 kips
T2 = 5.012 kips

Vsw = fwserv x W = 11.778 kips
Aw_allow= h / 600 = 0.267 in
vsw = Vsw / b = 480.73 Ib/ft
Ts = max(0 kips,vsw x h - 0.6 x (D + Swt x h) x b/ 2) = 5.012 kips
Aa=Ts/ka=0.167 in
Ssww =2 x Vow x h3/ (3 x E x Ae x b) + vsw x h / (Gac) + h x Aa/ b =0.208 in
Ssww / Aw_allow = 0.779
PASS - Shear wall deflection is less than deflection limit

Vss = Eq = 8.82 Kips

As_allow= 0.020 x h = 3.199 in

Vss = Vss / b = 360 Ib/ft

Ts = max(0 kips,vss x h - (0.6 - 0.2 x Sps) x (D + Swt x h) x b/ 2) = 3.543 kips
Aa=Ts/ka=0.118 in

Sswse =2 x Vas x h3/ (3 x E x Ae x b) + Vss x h / (Gac) + h x Aa/ b =0.152 in
Cas=4

le =1.25

Ssws = Cds X Oswse / le = 0.486 in
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Uplift

Uplift force;

1 HDU8-SDS2.5 7/8” Diam Epoxy anchor
Number of anchors on shear wall;

Anchor Bolt Spacing
Design bolt shear strength in concrete;
Design bolt shear strength in masonry;
Maximum shear force under wind loading;
Minimum end distance;
Minimum number of bolts required in concrete;
Minimum number of bolts required in masonry;
Actual number of bolts used in concrete;
Actual number of bolts used in masonry;
Anchor bolt spacing in concrete;
Anchor bolt spacing in masonry;

Ssws / As_allow = 0.152
PASS - Shear wall deflection is less than deflection limit

T = 8.37 kips (5.012 kips uplift ASD equals to 8.37 kips uplift LRFD)
R = 5.980 kips (ASD)
n=2
PASS - HDU hold down capacity exceeds uplift force

Vbolt, concrete = 1950 Ib

Vbolt, masonry = 585 Ib

Vs_max = V = 11.78 kips (ASD)

dend = 8in

Nmin, con = ceiling(Vs_max/(Vbolt,concrete),1)= 6

Nmin, mas = ceiling(Vs_max/(Vbolt,masonry),1)= 20

Nboit, con = Nmin,con + 1 =7

Nbolt, mas = Nmin, mas + 1 = 21

Sbolt, con = (D-2xdend)/ Nboit, con = 40 in (use 24 in for design when applicable)
Sbolt, mas = (D-2xdend)/ Nboit, mas = 14 in (use 8 in for design when applicable)
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Z.input Data & Anchor Parameters

General

Design method:AC| 316-19

Units: imperial unils

Anchor Information:

Anchar type: Banded anchar

Maberiak F1554 Grade 38

Dameler (inch): 0.875

EReciive Embedment depih, ha (inch): 16.000
Code report: ICC-ES ESR-2508

Anchar cabegory.
Anchar duchility: Yes
b {inch) 2000

€y (inch): 26.65
Coar {inchl 1.7
B finch]c 3.00

Recommended &nchar
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m Anchor Designer™ for Engneer  [SAFE Page |15
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Phone:

E-mail-

Comment

Base Material

Concrete: Nonmal-weigh

Concrete thickness, h (inchl 24,00
Siaie: Cracked

Compressive sirength, T (psi)c 2500
Weuz 1.0

Reinforeament conditon: Supplementary reinforcement nal presend

Supplemenial edge reinforcement: Mol applicable
Reinforcement pravided af comers: Yas

Ignoee concrede breakout in lension: Mo

ignove concrede breakout in shear: No

Hole condilion: Dry concrele

nsgection: Continuous

Temperaiure range, Shoillong: 158W110°F

Reduced installation borgue (far AT-3G}: Nol applicabde
Igniore Gdo requirement: Mot applicable

Build-up grout pad: No

Basa Plate
Lenglh a Width x Thickness {inchic 5.00 x 12.00 2 0.25

Anchor Name: SET-XPE (Discontinued) « SET-XP w 7/8°3 F1554 Gr. 36

Code Report: ICC-ES ESR-2608

Inpiit &ata and rosaks mst b chackad for agreemant wilh tha axling cicumslances, the standars and guidelings must b cheoked for plasibiily

856 W. Las Poshas Bovwvard Pleasanion, ChA S4580 Phono: 835 550 G000 Fax: 8235.B4T7 3871 wae sinongile.com
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Anchor Designer™ far m ﬂ B'E’F'_ gﬁﬁm
Concrete Software Frojec | WeD_Lilingion NG,
Version 3.3.2404.1 Aireas
Phone:
E-mnail

Load and

Load fachor source: ACI 318 SBection 5.3

Load combinaton: nol sef

Seismic design: No

Anchars subjected o sustsned letsion. Na

Apply entire shear load ad frant row: Mo

Anchors only resisling wind and'or seismic lpads: Mo

Sirengih fevel loads:

P [IbJ: 3T
Vi B D
Vom [B): 0
o [} 0
M, ] 0
M [I-3: 0

«Figure 1=

z BITO M

Input oata and rEeuls misst b chackod for agronmant Wil tha @xisling ciimumsiances, e slandards and guidilines musl be ohocied for placsibilly.
Empron Evong Tla Compary Inc 5956 W, Les Poshias Boulesward Pleasanion, CA 84588 Phono: 825 550 5000 Fax: 835847 3871 www sirongiio.com
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BN Anchor Designer™ for m Ee s Lt
Concrete Software Project. - McD_Lillington,NC
Strang Tie Radbtiebey B
Phone:
E-mait
<Figure 2=
Ly
Wi
=
- S
co
i
m.
L
[
12.00 |
4.00 12.00
24.00
. 3
Anchar Tension load, Shear load x, Shear foad vy, Shear load combined,
M (1) Wi (I Wiq (lB) W a4 (W (10D
1 41850 0.0 0.0 Q0
2 41850 0.0 0.0 oo
Sum B3T0.0 0.0 0.0 oo
Mazimum concrede compression stain (Ta): 000 <Figure 3=
Mazimum concrede compression stress [psil D
Rasultant tension force (i) 8370
Resultant campressian force {Ib): O
Ecceniricily of resuftant iension farces in x-axis. &' (inch)c 0000
Eccentricily of resultant jension forces in y-axis, e, (inch]: 0000 ¥
o1 ——» (2

Input Sata and resds mist b chackind for agrenmant Wit tha existing ciicumstances, ihe standards and guidalings mus b checied Tor plausiniily.

Smpacn Simng

a-Campany In

5356 W. Las Poshas Boulsward Plaasanion, CA 546688 Phome: 935 5500000 Fax: 535847 3871 wwe sirongiie com
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SA/PB 8/7/2024 ES 8/7/2024 MY 8/7/2024
m Anchor Designer™ for ol S S e |

Engineer: SAPB Pape: |4/%
Concrete Software i =

McD Lilington, MC
Version 3.3.2404.1 —

Address:
i Phone:
E-rnail-
Steel St ok Amschios i Totei 5 76.1)
M (1B} & gl (b
26785 0.7E 20086
L Concrete Bregkout Strength of Anchor |
By = ke Aallhy 2 [Eg. 1T.68.2.2.4)
K As Fa i) hei (i) e (Ib)
17.0 1.00 2500 10.187 27654
Py =g [l A P Paaw ¥ Wi e (Sec. 17.5.1.2 & Eg. 17.6.2.1m)
Moz [ | Ania {in) Cams {in) Wacni Wt Pou Php s s (1) ] @Nesg (1)
43200 B30 25 278 1.000 0T 1.00 1.000 2TER4 0.85 6272
hior ™ Tuolibeomnf e
o (m8i] - [ T ir [ped]
355 1.00 1.00 355
Ney = Ay trmdehe (Eq. 17.8.62.1)
As rer (pesi) s {in) s [in] A (IB)
1.00 355 088 15.000 14638
g = g [ Awio) Woe we Pod nin Fon vaien [Set. 17.5.1.2 & Eq. 17.6.5.1b)
M finry A {in) T Cam [N} [T, L. [ . Neallb ) a dlsg (B)
210.38 24835 T.85 275 1.000 0805 1.000 14838 [0.85 6540
11. Results
Interaction of Tensile and Shear Forces . 17.8
Tension Factored Load, Na {Ibj Design Strength, ey ()  Fabo Siatus
el J1ER L] 02 Fass
Concrete breakout 83T 5272 1.33 Fail (Governs)

Input data and resus must be chackod for agroamant wim tha oxisting circumstances, the standards and guidolines mus! ba cheoked for plawsingity

5858 W. Las Posnat Boulrvard Pleasanion, CA B46BE Phomo: 325560 0000 Fax: 25 B47 38T wwe sironglio.com
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: ™ Company: AECOM Diafe: | 8/1/2024
m Anchor Designer™ for Engireer —TSAFS Poge |55
Concrete Software Project: | MeD_Lilington NG
| \arsion 3.3.2404.1 Address:
Phone:
E-mail:
Adhesive 8370 6540 128 Fail

FAIL! Selected anchor type and embedment do not meet the selected design criteria.

12 Warnings
When cracked concrele is sefected, concrele compressise sirenglih usad in concrete brealoul sirength n lension, adhesive strength in lension
and concrate pryowt strangih in shear for SET-XP adhesive anchor & limited 1o 2,500 psi per ICC-ES ESR-2508 Seclion 5.3.

= Dasigner musi exercise own udgement ta datermine if his design s suilable.

Rafer i manufacturer’'s product lilsrature for hole cleaning and instalation instructions.

Input data and Prcss misst b chackod for agreamant Wil hi @sing ciroumsiances, the standards and guidolines must bo chooioed lor placsibiily
55956 W. Las Posiias Boukevard Ploasanion, CA 84588 Fhors: 936 580 8000 Fax: B35 B4T 30T wwew sirong s oom
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Concrete breakout
Factored tensile load; T = 8.37 kips

Concrete breakout reinforcement at anchors location per ACI318-14 Section 17.4.2.9;
Use #5 dowels at anchors location:
Anchor reinforcement design strength; =0.75* 60 ksi * As = 0.75 * 60 ksi * 2 (0.31 in2) = 27.9 kips > 8.37 kips
PASS - Anchor reinforcement strength exceeds tensile load

COMPRESSION CHECK FOR DRAG STRUT MEMBER FOR SWB (NDS)
Allowable Shear Force on SWB Vasd= 0.3094 * 63.43 * 0.6 = 11.78 kips (controls)

LAG SCREW TIMBER TO TIMBER CONNECTION DESIGN

In accordance with NDS 2018

Tedds calculation version 1.2.04

Design results summary

Unit Required Provided Utilization |Result
Connection capacity Ibs 11780 12747 0.924 PASS
t Main member t

1

/ﬁizzTZ @

\

Connected member

Main timber member details

Species of main member Hem-Fir
Size of main member (Table 1B) 2x8
Number of main member Nm=1
Thickness of main member tm = 1.500 in
Angle of load to grain of main member Om =0°

Connected timber member details

Type of connected member Plywood structural | and marine grade
Number of connected member Ns=1

Thickness of connected member ts =1.500 in

Number of interfaces Nint = (Nm + Ns) =1 =1

Lag screw details
Lag screw diameter (Table L2) 1/4"
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Lag screw root diameter of threaded portion Dr=0.173in
Length of lag screw L =4.000in
Washer thickness W =0.000 in
Number of rows of lag screw R =54
Number of columns of lag screw c=1

Total number of lag screw

Applied load
Applied load to the connection

Dowel bearing length (main) (12.3.5)
Size of tapered tip

Actual penetration in main member
Dowel bearing length in main member

Dowel bearing length (connected) (12.3.5)
Dowel bearing length in connected member

Niotal = R x C = 54

P=11780Ib

E =0.156 in
Pact =L -W -1t =2.500 in
Im =1.500 in

Is =ts =1.500 in

Bending yield strength (lag screw) (Table 12J to 12K footnote no. 2)

Bending yield strength of lag screw

Fyo = 70000 psi

Dowel bearing strength (main member) (Table 12.3.3 footnote no. 2)

Dowel bearing strength parallel to grain
Dowel bearing strength perpendicular to grain
Dowel bearing strength for small dia. fasteners

Dowel bearing strength at an angle of load to grain

Dowel bearing strength of main member

Fe par = 11200 x Gm x 1 psi = 4816 psi

Fe_perp = 6100 x Gm'45 x 1 psi/ V(D / 1 in) = 3588 psi

Fe = 16600 x Gm'® x 1 psi = 3513 psi

Feom = (Fe_par X Fe_perp) / ((Fe_par X (Sin(0m))2) + (Fe_perp X (COS(0m))2))
Feom = 4816 psi

Fem = 4816 psi

Dowel bearing strength (connected timber member) (Table 12.3.3 footnote no. 2)

Dowel bearing strength parallel to grain
Dowel bearing strength perpendicular to grain
Dowel bearing strength for small dia. fasteners

Dowel bearing strength at an angle of load to grain

Dowel bearing strength of connected member

Fe par = 11200 x Gs x 1 psi= 5600 psi

Fe_perp = 6100 x Gs'45 x 1 psi /(D / 1 in) = 4465 psi

Fe = 16600 x Gs'8* x 1 psi = 4637 psi

Feos = (Fe_par X Fe_perp) / ((Fe_par X (SiN(0s))?) + (Fe_perp x (COS(0s))?))
Feos = 5600 psi

Fes = 5600 psi

Preliminary yield limit equation coefficients (Table 12.3.1A notes)

Dowel bearing strength ratio

Dowel bearing length ratio

Preliminary yield limit equation coefficient k1
Preliminary yield limit equation coefficient kz

Preliminary yield limit equation coefficient ks

Angle of load to grain coefficient ke
Reduction term (Table 12.3.1B)

Re = Fem / Fes = 0.860
Ri=Im/ls = 1.000

k1 = (V(Re+(2XRe2x(1+R+R2))+(R2xRe3)))-(Rex (1+R1)))/(1+Re)
ki=0.385

k2 = -1+V((2x(1+Re))+((2xFybx(1+(2xRe))xDi2))/(3xFermxlm?))
k2=1.018

ks = -1+V((2x(1+Re))/Re)*+((2xFybx(2+Re)xDi2))/(3xFemxls?))
ks= 1.167

ko =1+ (0.25 x max (6m, 6s) / 90) = 1.000

Ko = 2.23
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Yield limit equations (single shear)
Mode Im (eq. 12.3-1)

Mode Is (eq. 12.3-2)

Mode Il (eq. 12.3-3)

Mode llIm (eq. 12.3-4)

Mode llls (eq. 12.3-5)

Mode IV (eq. 12.3-6)

Nominal capacity of single fastener

Slenderness (Table 12.5.1C footnote no.1)

Slenderness

Spacing requirements (parallel to grain loading)

End distance (Table 12.5.1A)
End distance (full strength)
End distance (minimum)

End distance (actual)

Edge distance (Table 12.5.1C)
Edge distance

Center to center spacing (Table 12.5.1B)

Center to center spacing (full strength)
Center to center spacing (minimum)
Center to center spacing (actual)

Row spacing (Table 12.5.1D)
Row spacing

Geometry factor Ca (12.5.1)

End distance (actual)

End distance (full strength)

Geometry factor for end distance
Center to center spacing (actual)
Center to center spacing (full strength)
Geometry factor for spacing
Geometry factor

Adjustment factor

Load duration factor (Table 2.3.2)
Wet service factor (Table 11.3.3)
Temperature factor (Table 11.3.4)
Group action factor (eq. 11.3-1)
Geometry factor (12.5.1)

End grain factor (12.5.2)
Diaphragm factor (12.5.3)

Toe nail factor (12.5.4)

Zim = (Dr x Im x Fem) / (Ko x ke) = 560 Ib
Zis = (Dr x Is x Fes) / (Kp x ko) = 652 Ib

Zi = (k1 x Dr x Is X Fes) / (Kb x ko) = 251 Ib

Ziim = (k2 X DX Im % Fem) / ((1 + (2 x Re)) x Kb x ko) =210 Ib
Ziis = (ka3 x Dr x Is x Fem) / ((2 + Re) x Kp x ko) = 229 Ib
Zv = (Dr? x (\/((2 X Fem x Fyb) / (3 x (1 + Re))))) / (Kp x ke) = 148 Ib

Z = min (Zim, Zis,Zi, Zuim, Zis, Ziv) = 148 Ib

Z=1481b

I/ D=6.000

ap_ful = 1.750 in
dp_min = 0.875in
ap =4.000 in

e=(1.5xD)=0.375in

s =4 xD=1.000in
S_min = 3 xD=0.750 in
s =12.000 in

Srow = 1.5 x D =0.375in

ap =4.000in

ap_ful = 1.750 in

Ca1 = ap/ ap_fun = 2.29

s =12.000 in

S_ful = 1.000 in

Ca2=s/s s =12.00

Ca = min(1,Ca1, Ca2) = 1.00

Cp=1.60
Cu=1.0
Ct=1.0
Cy=1.0
Cr=1.00
Ceg=1.0
Cai=1.0
Cn=1.0
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Total capacity of connection
Capacity of connection Z' = Z x Nowotal x Nint x Cp x Cm x Ca= 12747 Ib
P/Z =0.924

Design result
PASS - Connection capacity exceeds applied load

Splice Connection Strength

Strap strength Sstrap = 5080 Ib

MSTI48 + 60-10d (fasteners have 1.6 load duration factor)
Number of straps required Nstrap = ceiling(P/Sstrap,1) = 3
Wood screw strength Sscrew = 165 Ib x 1.6 = 264.000 |Ib

SDS 14” diam x 4 ¥2” wood screw into
5" wood side member(sheathing)
with 1.6 load duration factor
Number of screws required Nscrew = CeiliNg(P/Sscrew,1) = 45 (Use 54 screws)
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DIAPHRAGM LOAD TRANSFER TO SHEAR WALL

1. Lateral force from deck to vertical blocking @ SW “A & C”
Wind load = 17.76 k * 0.6 = 10.65 k (ASD)

Building Length = 85.66 ft (common nails are distributed along full building length)

Wind load per ft = 10.65 k / 85.66 ft = 125 Ib/ft

For 10d common nails @ 6” O.C., the allowable load is = 2 * 137 |Ib = 274 Ib/ft > 125 Ib/ft OK

Design Method||| Allowable Stress Design (ASD)

Connection Type||| Lateral loading

Fastener Type|[ Nail

<[l < I <[l €

Loading Scenario|| Single Shear

Submit Initial Values

Main Member Type|[ Hem-Fir

Main Member Thickness|| 3.5 in.

Side Member Type|| Hem-Fir

Side Member Thickness|| 0.75 in.

Nail Type| Common Wire

Nail Size||| 10d (D = 0.148 in.; L = 3 in.)

Load Duration Factor||[C_D = 1.6

‘Wet Service Factor||| C_M = 1.0

End Grain Factor|| C_eg = 1.0

Temperature Factor|| C_t = 1.0

I <l <I< <l <€l <€

Diaphragm Factor][ C_di = 1.0

Calculate Connection Capacity

[ Connection Yield Mode Descriptions ][ Limits of use |

Diaphragm Factor Help | [ Load Duration Factor Help | [ Technical Help |

Connection Yield Modes

Im 848 lbs.

Is 283 Ibs.

I 283 Ibs.

IIm 298 Ibs.

s 137 Ibs.

1Ay 163 1bs.

Adjusted ASD Capacity |[137 Ibs. I

2. Lateral force from blocking to bevel plate @ SW “A & C”
SW Length = 22 ft
Wind load per ft = 10.65 k / 22 ft = 484 Ib/ft
For 10d common nails @ 4” O.C., the allowable load is = 3* 154 |b = 464 Ib/ft
Simpson “RBC” @ 32” O.C., the allowable load is = 380 Ib / 2.67 = 142 Ib/ft

The total connection allowable load is = 464 + 142 = 606 Ib/ft > 484 Ib/ft

OK
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Design Method|| Allowable Stress Design (ASD)

Connection Type|[ Lateral loading

Fastener Type|[Nail

<[ <fil <flif €

Loading Scenario[ Single Shear

Submit Initial Values I

Main Member Type|[ Hem-Fir

Main Member Thickness||| 1.75 in.

Side Member Type|[ Hem-Fir

Side Member Thickness|| 1.75 in.

Nail Type|[ Commen wire

Nail Size|| 10d (D = 0.148 in.; L = 3in.)

Load Duration Factor|| C_ D = 1.6

‘Wet Service Factor||[C_M = 1.0

End Grain Factor|| C_eg = 1.0

Temperature Factor|| C_t = 1.0

{1 €1 < <€ f1f <A< [ < < <R < | €

Diaphragm Factor|[C_di = 1.0

Calculate Connection Capacity

Connection Yield Mode Descriptions Limits of Use |

Diaphragm Factor Help I Load Duration Factor Help Technical Help I
Show Printable View

Model Type of
No. | Connection

Connection Yield Modes

Im 359 Ibs.
Is 1659 Ibs.
I 226 1bs.
IMIm 154 Ibs.
IIIs 240 Ibs.
Iy 163 Ibs.

|[ Adjusted ASD Capacity |[154Ibs. I

Bending (in)
Angle

DF/SP

kastonors Allowable | Allowable

Loads

SPF/HF

Loads

To Wall To Blocking

Lateral

(160)

Lateral

[

45°1090° (6)0.148x 1% (6)0.148x 1%

445

(160)
380

RBC
RBCP

3]

<30° (6)0.148x 1% (6)0.148 x 1%

30° 0 45° (6)0.148x 1% (6)0.148 x 1%

0°1045° | (3) Vax 2V Titen Turbo™* | (6) 0.148x 1%2

435
465

350

375

400

350

Lateral force from 2x8 blocking to 3x6 wood blocking @ SW “B”

SW Length = 24.5 ft
Wind load per ft = 11.78 k / 24.5 ft = 481 Ib/ft

For 3/8” dia x 6” lag screws @ 6” O.C., the allowable load is =2 * 298 Ib = 596 Ib/ft > 481 Ib/ft OK
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Design Method

Allowable Stress Design (ASD)

Connection Type,

Lateral loading

Fastener Type,

Lag Screw

Loading Scenario|

Single Shear

<[l <[ <ffl €

Submit Initial Values I

Main Member Type|

Hem-Fir

<

Main Member Thickness

S.5in.

Main Member: Angle of|
Load to Grai

lo

Side Member Type|

Hem-Fir

Side Member Thickness|

1.5in.

Side Member: Angle of]|
Load to Grai

B

Washer Thickness

1/8 in.

Nominal Diameter

3/8in.

Length

6in.

Load Duration Factor

cD=16

Wet Service Factor

CcCM=10

End Grain Factor

Ceg=1.0

<< <<€l <[l €

Temperature Factor!

ct=1.0

Calculate Connection Capacity

Connection Yield

Mode Descriptions ][ Uimitsofuse |

Diaphragm Factor Help I Load Duration Factor Help I | Technical Help I
Show Printable View

Connection Yield Modes
Im 2226 Tbs.
Is 763 Ibs.
1] 825 ITbs.
m 1943 Ibs.
s 363 Ibs.
v 298 Tbs.

|[ Adjusted ASD

Capacity |[298 Ibs. I
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TYP. 2X6 WOOD STUD CHECK
1. Roof Load

Roof dead load = 0.5 * 20 psf * 1.33 ft * 46.33 ft = 616.19 Ib
Roof snow load = 0.5 * 15 psf * 1.33 ft * 46.33 ft + 32.80 psf * 8.216 ft * 0.5 * 1.33 ft= 641.351b
Total compression load on gravity stud = 616.19 + 641.35 = 1257.54 |b

2. Wind Load

Wind load (ASCE 7-10) = (35.4 * 0.6) psf * 1.33 ft = 28.25 Ib/ft
Moment=1/8 * 28.25 Ib/ft * (13.33ft)*2 = 627.45 ft-Ib

WOOD MEMBER DESIGN (NDS 2018)

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Design summary

Tedds calculation version 2.2.20

Overall design utilisation 0.712

Overall design status PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in? {2240 996 0.444 PASS
Shear stress Ib/in> {240 34 0.143 PASS
Bearing stress Ib/in? |405 23 0.056 PASS
Compressive stress Ib/in> | 507 152 0.301 PASS
Bending and axial force 0.712 PASS
Design section 1

User note: Check column at base

Member details

Service condition Dry

Load duration - Table 2.3.2 Ten minutes

Sawn lumber section details

Number of sections in member N=1

Nominal breadth of sections brom =2 in

Breadth of sections b=1.5in

Nominal depth of sections dnom = 6 in

Depth of sections d=5.5in

Material

Hem-Fir, 2" && wider, No.1 && Btr grade
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55"

Span details

Unbraced length - Major axis
Effective bending length - Major axis
Column buckling length - Major axis
Unbraced length - Minor axis
Effective bending length - Minor axis
Column buckling length - Minor axis
Bearing length

Analysis results

Design bending moment - Major axis

Design shear force - Major axis

Design perpendicular compression - Major axis
Design axial compression force

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2

Size factor for bending - Table 4A

Size factor for compression - Table 4A
Depth-to-breadth ratio

Slenderness ratio - €q.3.3-5

Reference bending design value
Adjusted modulus of elasticity

Critical buckling design value - ¢l.3.3.3.8
Beam stability factor - eq.3.3-6

Reference compression design value
Adjusted modulus of elasticity
Critical buckling design value
Column stability factor - eq.3.7-1

2"x6" sawn lumber section
Cross-sectional area, A, 8.25 in?

Section modulus, S, 7.6 in3

Section modulus, S, 2.1 in3

Second moment of area, Ix, 20.8 in4
Second moment of area, Iy, 1.5in*

Radius of gyration, r , 1.588 in

Radius of gyration, Ty 0.433in

Hem-Fir, 2" & wider, No.1 & Btr grade
Bending, F,, 1100 psi

Shear parallel to grain, Fw 150 psi
Compression parallel to grain, F , 1350 psi
Compression perpendicular to grain, F
Tension parallel to grain, F, 725 psi
Modulus of elasticity, E, 1500000 psi
Minimum modulus of elasticity, Emin, 550000 psi
Density, p, 29.743 Ibm/ft

Specific gravity, G, 0.43

405 psi

c_perp’

Lx=13.33 ft
Lex =1.63 x Lx + 3 x b =22.103 ft
Lox = Lx=13.33 ft

Ly=11t
Ley =1.63 x Ly + 3 xd = 3.005 ft
Loy =Ly=1ft
Lo =5.5in
Mx = 627 Ib_ft
Vx =188 Ib
Rx =188 Ib

P =1258 Ib
Cp=1.6
Crp=13
Cre=1.1

dnom / brom = 3.00

Re = V(Ley x d / b?) = 9.389

Fb* = Fb x Cp x Crb = 2288 Ib/in?
Emin' = Emin = 550000 Ib/in2

Fbe = 1.2 x Emin' / Rs? = 7488 Ib/in?

CL=[1+ (Foe/Fb*)]/ 1.9 -V[([1 + (Foe / Fv*)] / 1.9)2 - (Foe / Fv*) / 0.95] = 0.979

Fe¢* = Fc x Cp x Cre = 2376 Ib/in?
Emin' = Emin = 550000 Ib/in?
Fee = 0.822 x Emin' / (Lox / d)? = 534 Ib/in?

Cp=(1+(Fee/Fc*))/ 1.6 -V((1 + (Fee / Fc*)) / 1.6)% - (Fee / Fc*) / 0.8) = 0.213
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Compression members - General - ¢l.3.6
Design axial compression force P =1258 Ib

Design compression parallel to grain - Table 4.3.1

Actual compression parallel to grain

Bending members - Flexure - ¢l.3.3

Design bending moment
Design bending stress - Table 4.3.1
Actual bending stress - eq.3.3-2

Bending members - Shear - cl.3.4
Design shear force

Design shear stress - Table 4.3.1
Actual shear stress - €q.3.4-2

Design for bearing - ¢l.3.10
Design perpendicular compression
Design bearing stress - Table 4.3.1
Actual bearing stress

FCI = Fc X CD X CFC X CP = 507 Ib/|n2
fo=P /(b x d) =152 Ib/in?
fe/ F¢' = 0.301

PASS - Design compression stress exceeds actual compression stress

Mx = 627 Ib_ft
Fox' = Fb x Cp x CL x Crb = 2240 Ib/in?
fox = Mx / Sx = 996 Ib/in?
fox / Fox' = 0.444
PASS - Design bending stress exceeds actual bending stress

Vx =188 Ib
Fvx' = Fv x Cp = 240 Ib/in?
fux =3 x Vx/ (2 x b x d) = 34 Ib/in?
fux/ Fux'=0.143
PASS - Design shear stress exceeds actual shear stress

Rx =188 Ib

Fe_perpx' = Fo_perp = 405 Ib/in?
fc_perpx = Rx / (b x Lb) = 23 Ib/in?
fe_perpx / Fe_perpx' = 0.056

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Combined bending and axial loading - cl.3.9

Critical buckling design value in x-axis

Critical buckling design value in y-axis

Feet1 = 0.822 x Emin' / (Lbx / d)? = 534 Ib/in?
Fee2 = 0.822 x Emin' / (Lby / b)? = 7064 Ib/in?

Bending and compression check - egs.3.9-3 and 3.9-4

max((fe / F&')? + fox / (Fox' x (1 = (fe / Feg1))), (fe / Fee2)) = 0.712 < 1.0

PASS - Combined bending and compressive stresses are within permissible limits
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(4)-2X6 WOOD STUD CHECK ((2)-2X6 FOR EACH JOIST OF DOUBLE JOISTS)
1. Roof Load
Roof dead load = 0.5 * 20 psf * 1.33 ft * 46.33 ft =616.19 Ib
Roof snow load = 0.5 * 15 psf * 1.33 ft * 46.33 ft + 32.80 psf * 8.216 ft * 0.5 * 1.33 ft = 641.351b
Wind uplift load from kicker check = 400 plf * 46.33 ft * 0.5 = 9266 Ib

Total compression load on gravity stud = 616.19 + 641.35 + 12972 = 10523.54 Ib

2. Wind Load

Wind load (ASCE 7-10) = (35.4 * 0.6) psf * 1.33 ft = 28.25 Ib/ft

Moment=1/8 * 28.25 Ib/ft * (13.33ft)*2 = 627.45 ft-Ib

WOOD MEMBER DESIGN (NDS 2018)
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Design summary

Tedds calculation version 2.2.20

Overall design utilisation 0.66

Overall design status PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in? |2332 249 0.107 PASS
Shear stress Ib/in> {240 9 0.036 PASS
Bearing stress Ib/in? |405 6 0.014 PASS
Compressive stress Ib/in> | 507 319 0.629 PASS
Bending and axial force 0.660 PASS
Design section 1

User note: Check column at base

Member details

Service condition Dry

Load duration - Table 2.3.2 Ten minutes

Sawn lumber section details

Number of sections in member N=4

Nominal breadth of sections brom =2 in

Breadth of sections b=1.5in

Nominal depth of sections dnom = 6 in

Depth of sections d=5.5in

Material

Hem-Fir, 2" && wider, No.1 grade
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5

4/2"x6" sawn lumber sections
Cross-sectional area, A, 33 in?
Section modulus, S, 30.3 in®
Section modulus, S,, 33 in3
Second moment of area, |, 83.2 in
Second moment of area, I,, 99 in*
Radius of gyration, r,, 1.588 in
Radius of gyration, I 1.732in
Hem-Fir, 2" & wider, No.1 grade
Bending, F,, 975 psi
Shear parallel to grain, F,, 150 psi
Compression parallel to grain, F, 1350 psi
Compression perpendicular to grain, Fc_pem, 405 psi
Tension parallel to grain, F,, 625 psi
Modulus of elasticity, E, 1500000 psi
Minimum modulus of elasticity, E . , 550000 psi
v Density, p, 29.743 Ibm/ft®
Specific gravity, G, 0.43

5.5"

e 6 »
Span details
Unbraced length - Major axis Lx=13.33 ft
Effective bending length - Major axis Lex =1.63 x Lx + 3 x N x b = 23.228 ft
Column buckling length - Major axis Lox = Lx =13.33 ft
Unbraced length - Minor axis Ly=11t
Effective bending length - Minor axis Ley=1.63 x Ly + 3 x d = 3.005 ft
Column buckling length - Minor axis Loy =Ly =11t
Bearing length Lo =5.51in
Analysis results
Design bending moment - Major axis Mx = 627 Ib_ft
Design shear force - Major axis Vx =188 Ib
Design perpendicular compression - Major axis Rx =188 Ib
Design axial compression force P =10524 Ib

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2 Cp=1.6

Size factor for bending - Table 4A Crp =13

Size factor for compression - Table 4A Cre=141

Repetitive member factor - Table 4.3.9 Cr=1.15

Reference compression design value F¢* = Fe x Cp x Cre = 2376 Ib/in?
Adjusted modulus of elasticity Emin' = Emin = 550000 |b/in?

Critical buckling design value Fee = 0.822 x Emin' / (Lox / d)? = 534 Ib/in?

Column stability factor - eq.3.7-1
Cp=(1+(Fee/Fc*)/ 1.6 -V((1+ (Fee/ Fe*))/ 1.6)2 - (Fee / F¢*) 1 0.8) = 0.213

Compression members - General - cl.3.6
Design axial compression force P =10524 Ib
Design compression parallel to grain - Table 4.3.1 F¢' = Fc x Cp x Crc x Cp = 507 Ib/in?
Actual compression parallel to grain fo=P /(N x b x d) =319 Ib/in?
fe/ F'=0.629
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Bending members - Flexure - ¢l.3.3

Design bending moment
Design bending stress - Table 4.3.1
Actual bending stress - eq.3.3-2

Bending members - Shear - cl.3.4
Design shear force

Design shear stress - Table 4.3.1
Actual shear stress - €q.3.4-2

Design for bearing - ¢l.3.10
Design perpendicular compression
Design bearing stress - Table 4.3.1
Actual bearing stress

PASS - Design compression stress exceeds actual compression stress

Mx = 627 Ib_ft
Fox' = Fb x Cp x Crb x Cr = 2332 Ib/in?
fox = Mx / Sx = 249 Ib/in?
fox / Fox' =0.107
PASS - Design bending stress exceeds actual bending stress

Vx =188 Ib
Fvx' = Fv x Cp = 240 Ib/in?
fux =3 x Vx/ (2 x N x b xd) =9 Ib/in?
fux / Fux' = 0.036
PASS - Design shear stress exceeds actual shear stress

Rx =188 Ib

Fe_perpx' = Fc_perp = 405 Ib/in?
fe_perpx = Rx / (N x b x Lb) = 6 Ib/in?
fc_perpx / Fe_perpx' = 0.014

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Combined bending and axial loading - cl.3.9

Critical buckling design value in x-axis

Critical buckling design value in y-axis

Feet1 = 0.822 x Emin' / (Lbx / d)? = 534 Ib/in?
Fee2 = 0.822 x Emin' / (Lby / (N x b))2 = 113025 Ib/in?

Bending and compression check - egs.3.9-3 and 3.9-4

max((fe / F&')? + fox / (Fox' x (1 = (fe / Feg1))), (fe / Fee2)) = 0.660 < 1.0

PASS - Combined bending and compressive stresses are within permissible limits
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FOOTING DESIGN NOTES

The following notes apply to all footing designs in this section:

1. Minimum area of tension reinforcement failures are O.K. because minimum area reinforcement requirement INCLUDES
compression reinforcement. Calculation only considers tension reinforcement in minimum area reinforcement requirement.
2. Allowable bearing pressure = net bearing pressure * soil weight above bottom of footing.
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GRAVITY FOOTING F1: ANALYSIS & DESIGN (ACI-318)

Use the reactions from column C1 at Gridline E/2 as the load on foundation (loads information is available on column C1

design report)
DL=10.11k
SL=5.64 k

| RAM Elements
CONNECT Edinior

Wi

AECOM
Current Date: 8/2/2024 4:00 PM
Units system: English
Design Results
Reinforced Concrete Footings
GENERAL INFORMATION:
Global status OK
Design Code ACI 318-2014
Footing type Spread
Column type Pedestal
Geometry
S T Tow
e
41
[ i
21t
| \ »
o 41
‘ 21t
‘ Y i
2ft 21t
p——e o}
A
Length 4.00 [ft]
Width 4.00 [ft]
Thickness 1.00 [ft]
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Base depth 3.00 [ft]
Base area 16.00 [ft2]
Footing volume 16.00 [ft3]
Pedestal length 16.00 [in]
Pedestal width 16.00 [in]
Pedestal height 24.00 [in]
Pedestal location relative to footing g.c. Centered
Materials
Concrete, f'c 3.00 [Kip/in2] Steel, fy 60.00 [Kip/in2]
Concrete type Normal Epoxy coated No

Concrete elasticity modulus
Unit weight

Soil
Modulus of subgrade reaction
Unit weight (wet)

Footing reinforcement

Free cover

Maximum Rho/Rho balanced ratio
Bottom reinforcement // to L (xx)
Bottom reinforcement // to B (zz)

Pedestal reinforcement
Longitudinal

Free cover

Provided area

Bars number // to x axis
Bars number // to z axis

Transverse
Legs number // to x axis
Legs number // to z axis

3122.02 [Kip/in2]
0.15 [Kip/ft3]

Steel elasticity modulus

259.20 [Kip/ft3]
0.11 [Kip/ft3]

3.00 [in]
0.75

5-#5 @ 10.00"

5-#5 @ 10.00" (Zone 1)

8 - #6
1.00 [in]
3.52 [in2]
3

3

#4 @ 12.00"
2
2

Load conditions to be included in design

Service loads:
S1

S2

S3

S4

S5

S6

Design strength loads:
D1

D2

D3

D4

D5

D6

D7

D8

D9

Loads

Condition Footing Node

DL

DL+SL
DL+0.75SL
DL+0.6WL
DL+0.75SL
0.6DL+0.6WL

1.4DL

1.2DL+0.5SL
1.2DL+1.6SL
1.2DL+0.5WL
1.2DL+1.6SL+0.5WL
1.2DL+WL
1.2DL+WL+0.5SL
1.2DL+0.2SL
0.9DL+WL

Axial Mxx Mzz Vx

: 29000.00 [Kip/in2]

Vz
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[Kip] [Kip*ft] [Kip*ft] [Kip] [Kip]
DL 1 1 10.11 0.00 0.00 0.00 0.00
SL 1 1 5.64 0.00 0.00 0.01 0.00
WL 1 1 0.00 0.00 0.00 1.87 0.00
RESULTS:
Status OK
Soil.Foundation interaction
Allowable stress 3EO03 [Lb/ft2]
Min. safety factor for sliding 1.25
Min. safety factor for overturning 1.25
Controlling condition S2-1
Condition gmean qgmax Amax Area in compression Overturning FS
Footing [Lb/ft2] [Lb/ft2] [in] [ft2] (%) FSx FSz slip
S2-1 1.35E03 1.35E03 0.0627 16.00 100 1000.00 1000.00 1000.00
Bending
Factor ¢ 0.90
Min rebar ratio 0.00180
Development length
Axis Pos. Id Ihd Dist1 Dist2
[in] [in] [in] [in]
z Bot. 18.32 6.41 13.00 13.00
X Bot. 18.32 6.41 13.00 13.00
Axis Pos. Condition Mu ¢*Mn Asreq Asprov Asreq/Asprov Mu/(d)*Mn)
Footing [Kip*ft] [Kip*ft] [in2] [in2]
22 Top  D1-1 0.00 0.00 0.00 0.00 0.000 0000 /3
zz Bot.  D5-1 5.43 57.95 1.04 1.55 0.669 0004 T
XX Top  D1-1 0.00 0.00 0.00 0.00 0.000 0000 ——1
xx Bot.  D5-1 4.70 53.59 1.04 1.55 0.669 0088 T—1
Shear
Factor ¢ 0.75
Shear area (plane zz) 2.90 [ft2]
Shear area (plane xx) 2.69 [ft2]
Plane Condition Vu Ve Vu/(¢*Vn)
Footing [Kip] [Kip]
Xy D5 - 1 3.50 42.39 0110 T—
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vz D5 - 1 3.77 45.68 o110 T—
Punching shear
Factor ¢ : 0.75
Perimeter of critical section (b... : 8.13 [ft]
Punching shear area : 5.67 [ft2]
Column Condition Vu Ve Vu/(¢*Vn)
Footing [Kip] [Kip]
column1  D3-1 15.69 178.90 o117 T—
Pedestal design
Reinforcement:
Pedestal Asreq Asprov Asreq/Asprov
[in2] [in2]
1 2.56 3.52 0.73
Biaxial bending:
Pedestal  Condition Muxx Muzz ¢*Mnxx ¢*Mnzz Mc/(¢p*Mn)
Footing [Kip*ft] [Kip*ft] [Kip*ft] [Kip*ft]
1 D9 - 1 0.00 3.73 0.00 106.19 004 T—1
Axial:
Pedestal Condition Pu ¢*Pn Pu/(¢*Pn)
Footing [Kip] [Kip]
1 D3 - 1 21.14 444 61 005 T
Shear:
Pedestal 1:
S provided : 12.00 [in]
S required : 12.00 [in]
Condition Dir. Vu Ve Vs ¢*Vn Vu/(¢*Vn)
[Kip] [Kip] [Kip] [Kip]
D9 x 1.87 25.20 28.25 40.09 005 [——
D9 z 0.00 25.20 28.25 40.09 000 /1

Notes
* Soil under the footing is considered elastic and homogeneous. A linear soil pressure variation is assumed.

* The required flexural reinforcement considers at least the minimum reinforcement
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* The design bending moment is calculated at the critical sections located at the support faces

* Only rectangular footings with uniform sections and rectangular columns are considered.

* The nominal shear strength is calculated in critical sections located at a distance d from the support face

* The punching shear strength is calculated in a perimetral section located at a distance d/2 from the support faces
* Transverse reinforcement is not considered in footings

* Values shown in red are not in compliance with a provision of the code

*gprom = Mean compression pressure on soil.

*gmax = Maximum compression pressure on soil.

*Amax = maximum total settlement (considering an elastic soil modeled by the subgrade reaction modulus).
* Mn = Nominal moment strength

* Mu/(¢*Mn) = Strength ratio.

*Vn = Nominal shear or punchure force (for footings Vn=Vc).

* Vu/(¢p*Vn) = Shear or punching shear strength ratio.
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FOOTING F2 (FOUNDATION FOR BF1): ANALYSIS & DESIGN (ACI-318)

*See all the loading information on BF1 design report
*Use temperature bars on minor axis of the footing

Foundation Design Results for BF-1

'§ RAM' Elements
y CONNECT Editior

Geometry

AECOM
Current Date: 8/6/2024 3:10 PM
Units system: English
Reinforced Concrete Footings
GENERAL INFORMATION:
Global status OK
Design Code ACI 318-2014
Footing type Combined
Column type Steel
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|
v
; : 38 in
¥ ] X
L J ' |
| : 18 ft ) |
I |} i
j j ad
} i 2
3

3

: G141t 573 ft 814 ft

1 5 18 ft !
Length 18.00 [ft]

Width 6.00 [ft]

Thickness 3.00 [ft]

Base depth 5.00 [ft]

Base area 108.00 [ft2]

Footing volume

Base plate length 1
Base plate width 1
Column length 1
Column width 1

Base plate length 2
Base plate width 2
Column length 2
Column width 2

324.00 [ft3]

12.00 [in]
12.00 [in]
4.00 [in]
4.00 [in]

12.00 [in]
12.00 [in]
4.00 [in]
4.00 [in]
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Distance between columns 5.73 [ft]
Column location relative to footing g.c. Centered
Materials
Concrete, f'c 3.00 [Kip/in2] Steel, fy 60.00 [Kip/in2]
Concrete type Normal Epoxy coated No

Concrete elasticity modulus
Unit weight

Soil
Modulus of subgrade reaction
Unit weight (wet)

Footing reinforcement
Free cover
Maximum Rho/Rho balanced ratio
Bottom reinforcement // to L (xx)
Top reinforcement // to L (xx)
Bottom reinforcement // to B (zz)
Bottom reinforcement // to B (zz)
Bottom reinforcement // to B (zz)

)

)

Bottom reinforcement // to B (zz
Bottom reinforcement // to B (zz
Top reinforcement // to B (zz)
Top reinforcement // to B (zz)
Top reinforcement // to B (zz)
Top reinforcement // to B (zz)
Top reinforcement // to B (zz)

3122.02 [Kip/in2]
0.15 [Kip/ft3]

259.20 [Kip/ft3]
0.11 [Kip/ft3]

Load conditions to be included in design

Service loads:
S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
Design strength loads:
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12

DL

DL+SL

DL+0.75SL

DL+0.6WL1

DL+0.6WL2
1.04DL+0.7EQ1
1.04DL+0.7EQ2
1.04DL+0.525EQ1
1.04DL+0.525EQ2
DL+0.75SL
1.03DL+0.75SL+0.525EQ1
1.03DL+0.75SL+0.525EQ2
0.6DL+0.6WL1
0.6DL+0.6WL2
0.57DL+0.7EQ1
0.57DL+0.7EQ2

1.4DL

1.2DL+0.5SL
1.2DL+1.6SL
1.2DL+0.5WL1
1.2DL+0.5WL2
1.2DL+1.6SL+0.5WL1
1.2DL+1.6SL+0.5WL2
1.2DL+WLA1
1.2DL+WL2
1.2DL+0.5SL+WL1
1.2DL+0.5SL+WL2
1.2DL+0.2SL

Steel elasticity modulus

3.00 [in]

0.75

6-#8 @ 13.00"
6-#8 @ 13.00"
4-#8 @ 14.00"
5-#8 @ 13.00"
2-#8 @ 15.00"
5-#8 @ 13.00"
448 @ 14.00"
448 @ 14.00"
448 @ 17.00"
2-#8 @ 15.00"
5-#8 @ 13.00"
4-#8 @ 14.00"

(Zone 1)
(Zone 2)
(Zone 3)
(Zone 4)
(Zone 5)

: 29000.00 [Kip/in2]
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D13 1.2DL+EQ1
D14 1.25DL+EQ2
D15 1.25DL+0.2SL+EQ1
D16 1.25DL+0.2SL+EQ2
D17 0.9DL+WL1
D18 0.9DL+WL2
D19 0.85DL+EQ1
D20 0.85DL+EQ2
Loads
Condition Footing Node Column Axial Mxx Mzz Vx Vz
[Kip] [Kip*ft] [Kip*ft] [Kip] [Kip]
DL 1 12 1 5.37 0.00 0.00 -0.63 0.00
SL 1 12 1 2.77 0.00 0.00 -0.33 0.00
WL1 1 12 1 76.95 0.00 0.00 -16.10 0.00
WL2 1 12 1 -76.95 0.00 0.00 15.62 0.00
EQ1 1 12 1 34.57 0.00 0.00 -7.23 0.00
EQ2 1 12 1 -34.57 0.00 0.00 7.02 0.00
DL 1 14 2 1.75 0.00 0.00 0.63 0.00
SL 1 14 2 0.93 0.00 0.00 0.33 0.00
WL1 1 14 2 -76.95 0.00 0.00 -15.62 0.00
WL2 1 14 2 76.95 0.00 0.00 16.10 0.00
EQ1 1 14 2 -34.57 0.00 0.00 -7.02 0.00
EQ2 1 14 2 34.57 0.00 0.00 7.23 0.00
RESULTS:
Status OK
Soil.Foundation interaction
Allowable stress 3EO03 [Lb/ft2]
Min. safety factor for sliding 1.25
Min. safety factor for overturning 1.25
Controlling condition S13-1
Condition gmean gmax Amax Area in compression Overturning FS
Footing [Lb/ft2] [Lb/ft2] [in] [ft2] (%) FSx FSz slip
S13-1 1.25E03 2.5E03 0.116 38.17 35 1000.00 1.31 1.97
Bending
Factor ¢ 0.90
Min rebar ratio 0.00180
Development length
Axis Pos. Id Ihd Dist1 Dist2
[in] [in] [in] [in]
z Bot. 48.52 13.59 29.00 29.00
X Bot. 53.91 15.10 66.62 66.62
z Top 12.00 8.00 31.00 31.00
X Top 12.00 8.00 68.62 68.62
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Axis Pos. Condition Mu ¢*Mn Asreq Asprov Asreq/Asprov Mu/(¢*Mn)
Footing [Kip*ft] [Kip*ft] [in2] [in2]
2z Top  D10-1 81.12 -676.70 0.56 474 0.117 0120 T—1
2z Bot. D17-1 25593 676.70 4.25 474 0.896 0378 EE—]
Zone 1xx Top  D1-1 0.00 436.65 0.00 3.16 0.000 0.000 ——
Zone 1xx Bot.  D1-1 0.00 436.65 3.04 3.16 0.961 0000 /1
Zone2xx Top  D18-1 -10.82 438.05 0.08 3.16 0.024 0025 [
Zone2xx Bot.  D10-1 12.72 544.47 3.39 3.95 0.858 0023
Zone3xx Top  D1-1 0.00 215.30 0.00 1.58 0.000 0000 [
Zone3xx Bot.  D1-1 0.00 215.30 0.99 1.58 0.626 0000 /——
Zone4xx Top  DI17-1 1131 544.47 0.08 3.95 0.020 0021 T/
Zone4xx Bot.  D1-1 11.93 544.47 3.39 3.95 0.857 0022 T/
Zone5xx Top  D1-1 0.00 436.65 0.00 3.16 0.000 0.000 —
Zone5xx Bot.  D1-1 0.00 436.65 3.04 3.16 0.961 0000 /1
Shear
Factor ¢ 0.75
Shear area (plane zz) 16.25 [ft2]
Shear area (plane xx) 47.25 [ft2]
Plane Condition Vu Ve Vu/(¢*Vn)
Footing [Kip] [Kip]
Xy D7 -1 0.10 745.34 0.000 ——1
vz D17 - 1 55.92 256.33 LY —
Punching shear
Factor ¢ 0.75
Perimeter of critical section (b... 13.33 [ft]
Punching shear area 35.56 [ft2]
Perimeter of critical section (b... 13.33 [ft]
Punching shear area 35.56 [ft2]
Column Condition Vu Ve Vu/(¢*Vn)
Footing [Kip] [Kip]
column1 D17 -1 88.48 1121.74 0105 DT—1
column2  DA7-1 -68.67 1121.74 0082 T—

* Soil under the footing is considered elastic and homogeneous. A linear soil pressure variation is assumed.

* The required flexural reinforcement considers at least the minimum reinforcement
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* The design bending moment is calculated at the critical sections located at the support faces

* Only rectangular footings with uniform sections and rectangular columns are considered.

* The nominal shear strength is calculated in critical sections located at a distance d from the support face

* The punching shear strength is calculated in a perimetral section located at a distance d/2 from the support faces
* Transverse reinforcement is not considered in footings

* Values shown in red are not in compliance with a provision of the code

*gprom = Mean compression pressure on soil.

*gmax = Maximum compression pressure on soil.

*Amax = maximum total settlement (considering an elastic soil modeled by the subgrade reaction modulus).
* Mn = Nominal moment strength

* Mu/(¢*Mn) = Strength ratio.

*Vn = Nominal shear or punchure force (for footings Vn=Vc).

* Vu/(¢p*Vn) = Shear or punching shear strength ratio.
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FOOTING F3 (FOUNDATION FOR BF2): ANALYSIS & DESIGN (ACI-318)

*See all the loading information on BF2 design report
*Use temperature bars on minor axis of the footing

Foundation Design Results for BF-2

| RAM Elements
CONNECT Editior AECOM

Current Date: 8/6/2024 3:17 PM
Units system: English

Reinforced Concrete Footings

GENERAL INFORMATION:

Global status : OK

Design Code : ACI 318-2014
Footing type : Combined
Column type : Steel

Geometry
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T k3 14 ft §
.
Length 14.00 [ft]
Width 5.00 [ft]
Thickness 3.00 [ft]
Base depth 5.00 [ft]
Base area 70.00 [ft2]
Footing volume 210.00 [ft3]
Base plate length 1 12.00 [in]
Base plate width 1 12.00 [in]
Column length 1 4.00 [in]
Column width 1 4.00 [in]
Base plate length 2 12.00 [in]
Base plate width 2 12.00 [in]
Column length 2 4.00 [in]

Column width 2

4.00 [in]
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Distance between columns 5.73 [ft]
Column location relative to footing g.c. Centered
Materials
Concrete, f'c 3.00 [Kip/in2] Steel, fy 60.00 [Kip/in2]
Concrete type Normal Epoxy coated No

Concrete elasticity modulus
Unit weight

Soil
Modulus of subgrade reaction
Unit weight (wet)

Footing reinforcement
Free cover
Maximum Rho/Rho balanced ratio
Bottom reinforcement // to L (xx)
Top reinforcement // to L (xx)
Bottom reinforcement // to B (zz)
Bottom reinforcement // to B (zz)
Bottom reinforcement // to B (zz)

)

)

Bottom reinforcement // to B (zz
Bottom reinforcement // to B (zz
Top reinforcement // to B (zz)
Top reinforcement // to B (zz)
Top reinforcement // to B (zz)
Top reinforcement // to B (zz)
Top reinforcement // to B (zz)

3122.02 [Kip/in2]
0.15 [Kip/ft3]

259.20 [Kip/ft3]
0.1 [Kip/ft3]

Load conditions to be included in design

Service loads:
S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
Design strength loads:
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13

DL

DL+SL

DL+0.75SL

DL+0.6WL1

DL+0.6WL2
1.04DL+0.7EQ1
1.04DL+0.7EQ2
1.04DL+0.525EQ1
1.04DL+0.525EQ2
DL+0.75SL
1.03DL+0.75SL+0.525EQ1
1.03DL+0.75SL+0.525EQ2
0.6DL+0.6WL1
0.6DL+0.6WL2
0.57DL+0.7EQ1
0.57DL+0.7EQ2

1.4DL

1.2DL+0.5SL
1.2DL+1.6SL
1.2DL+0.5WL1
1.2DL+0.5WL2
1.2DL+1.6SL+0.5WL1
1.2DL+1.6SL+0.5WL2
1.2DL+WLA1
1.2DL+WL2
1.2DL+0.5SL+WL1
1.2DL+0.5SL+WL2
1.2DL+0.2SL
1.2DL+EQ1

Steel elasticity modulus

3.00 [in]
0.75

5-#8 @ 12.00"

548 @ 12.00"

3#8 @ 9.00" (Zone 1)
6-#8 @ 9.00" (Zone 2)
2-#8 @ 15.00" (Zone 3)
6-#8 @ 9.00" (Zone 4)
3-#8 @ 9.00" (Zone 5)
3-#8 @ 9.00"

6-#8 @ 9.00"

2-#8 @ 15.00"

6-#8 @ 9.00"

3-#8 @ 9.00"

: 29000.00 [Kip/in2]
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D14 1.25DL+EQ2
D15 1.25DL+0.2SL+EQ1
D16 1.25DL+0.2SL+EQ2
D17 0.9DL+WL1
D18 0.9DL+WL2
D19 0.85DL+EQ1
D20 0.85DL+EQ2
Loads
Condition Footing Node Column Axial Mxx Mzz Vx Vz
[Kip] [Kip*ft] [Kip*ft] [Kip] [Kip]
DL 1 12 1 8.55 0.00 0.00 -0.86 0.00
SL 1 12 1 4.71 0.00 0.00 -0.48 0.00
WL1 1 12 1 29.33 0.00 0.00 -6.09 0.00
WL2 1 12 1 -29.33 0.00 0.00 6.00 0.00
EQ1 1 12 1 13.17 0.00 0.00 -2.74 0.00
EQ2 1 12 1 -13.17 0.00 0.00 2.69 0.00
DL 1 14 2 1.13 0.00 0.00 0.86 0.00
SL 1 14 2 0.57 0.00 0.00 0.48 0.00
WL1 1 14 2 -29.33 0.00 0.00 -6.00 0.00
WL2 1 14 2 29.33 0.00 0.00 6.09 0.00
EQ1 1 14 2 -13.17 0.00 0.00 -2.69 0.00
EQ2 1 14 2 13.17 0.00 0.00 2.74 0.00
RESULTS:
Status OK
Soil.Foundation interaction
Allowable stress 3EO03 [Lb/ft2]
Min. safety factor for sliding 1.25
Min. safety factor for overturning 1.25
Controlling condition S13-1
Condition gmean qgmax Amax Area in compression Overturning FS
Footing [Lb/ft2] [Lb/ft2] [in] [ft2] (%) FSx FSz slip
S13-1 751 1.5E03 0.0696 4517 65 1000.00 1.75 4.10
Bending
Factor ¢ 0.90
Min rebar ratio 0.00180
Development length
Axis Pos. Id Ihd Dist1 Dist2
[in] [in] [in] [in]
z Bot. 37.74 10.57 23.00 23.00
X Bot. 53.91 15.10 42.62 42.62
z Top 12.00 8.00 25.00 25.00
X Top 12.00 8.00 44.62 44.62
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Axis Pos. Condition Mu ¢*Mn Asreq Asprov Asreq/Asprov Mu/(¢*Mn)
Footing  [Kip*f] [Kip*f] [in2] [in2]
2z Top  D8-1 -28.98 -563.92 0.20 3.95 0.050 0051 [
2z Bot.  D17-1 56.98 563.92 3.74 3.95 0.947 0101 T—
Zone1xx Top  D1-1 0.00 322.95 0.00 237 0.000 0000 [
Zone 1xx Bot.  D1-1 0.00 322.95 1.48 237 0.625 0000
Zone2xx Top  D18-1 264 649.66 0.02 474 0.004 0004 [
Zone2xx Bot.  D10-1 512 649.66 3.45 474 0.727 0008 ——1
Zone3xx Top  D1-1 0.00 215.30 0.00 158 0.000 0000 /1
Zone3xx Bot.  D1-1 0.00 215.30 0.99 1.58 0.626 0000 /3
Zonedxx Top  DI17-1 -3.46 649.66 0.02 474 0.005 0005 ——
Zone4xx Bot.  D1-1 3.78 649.66 3.44 4.74 0.726 0006 —
Zone5xx Top  D1-1 0.00 322.95 0.00 237 0.000 0000 [
Zone5xx Bot.  DA-1 0.00 322.95 148 237 0.625 0000 /1
Shear
Factor ¢ 0.75
Shear area (plane zz) 13.54 [ft2]
Shear area (plane xx) 36.75 [ft2]
Plane Condition Vu Ve Vu/(¢*Vn)
Footing [Kip] [Kip]
Xy D1 -1 0.00 579.71 0000 /3
vz D17 - 1 9.93 213.61 0062 1
Punching shear
Factor ¢ 0.75
Perimeter of critical section (b... 13.33 [ft]
Punching shear area 35.56 [ft2]
Perimeter of critical section (b... 13.33 [ft]
Punching shear area 35.56 [ft2]
Column Condition Vu Ve Vu/(¢*Vn)
Footing [Kip] [Kip]
column1  D10-1 33.08 121.74 0039 [
column2  D10-1 -21.75 1121.74 0026 —

* Soil under the footing is considered elastic and homogeneous. A linear soil pressure variation is assumed.

* The required flexural reinforcement considers at least the minimum reinforcement
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* The design bending moment is calculated at the critical sections located at the support faces

* Only rectangular footings with uniform sections and rectangular columns are considered.

* The nominal shear strength is calculated in critical sections located at a distance d from the support face

* The punching shear strength is calculated in a perimetral section located at a distance d/2 from the support faces
* Transverse reinforcement is not considered in footings

* Values shown in red are not in compliance with a provision of the code

*gprom = Mean compression pressure on soil.

*gmax = Maximum compression pressure on soil.

*Amax = maximum total settlement (considering an elastic soil modeled by the subgrade reaction modulus).

* Mn = Nominal moment strength

* Mu/(¢*Mn) = Strength ratio.

*Vn = Nominal shear or punchure force (for footings Vn=Vc).

* Vu/(¢p*Vn) = Shear or punching shear strength ratio.

WALL FOOTING: BEARING CHECK (ACI-318)

The following loads need to be considered for bearing check:

(1) ASD roof loading: 1258 Ib/ 1.33 ft = 945.86 Ib/ft

(2) Wall finish weight: 22 psf * 18.75 ft = 413 Ib/ft

(3) Foundation wall weight: 150 pcf * 16 in / 12in/ft * 2.5 ft = 500 Ib/ft
(4) Wall footing weight: 150 pcf * 24 in/ 12 in/ft * 1 ft = 300 Ib/ft

Total loading = 945.86+413+500+300 = 2158.86 Ib/ft /ft < 6000 psf [(3000 psf * 1ft * 2ft) / ft ] allowable soil bearing pressure.
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Ms. Ana Ferreira-Martinez
McDonald’s USA, LLC

110 N Carpenter Street
Chicago, IL 60607

ECS Project No. 33:6900

Reference: Geotechnical Engineering Report
32-0312 McDonald’s Lillington, NC, 01.00.14
102 W Cornelius Harnett Blvd.
Lillington, Harnett County, NC

Dear Ms. Ferreira-Martinez:

ECS Southeast, LLC (ECS) has completed the subsurface exploration, laboratory testing, and geotechnical
engineering evaluation for the above-referenced project. Our services were performed in general
accordance with our agreed to scope of work. This report presents our understanding of the geotechnical
aspects of the project along with the results of the field exploration and laboratory testing conducted, and
our design and construction recommendations.

It has been our pleasure to be of service to McDonald’s USA, LLC during the design phase of this project.
We would appreciate the opportunity to remain involved during the continuation of the design phase,
and also provide our services during construction phase operations to verify the subsurface conditions
identified for this report. Should you have questions concerning the information contained in this report,
or if we can be of further assistance to you, please contact us.

Respectfully submitted,

ECS Southeast, LLC
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EXECUTIVE SUMMARY

This Executive Summary is intended as a very brief overview of the primary geotechnical conditions that
are expected to affect design and construction. Information gleaned from this Executive Summary should
not be utilized in lieu of reading the entire geotechnical report.

e Existing fill was encountered in borings B-01 through B-04 to depths ranging between 6 to 8.5 feet
below existing grade surface. Trace amounts of organics and debris were observed in some of the fill
soil samples. The SPT boring N-values indicate that the existing fill was likely not thoroughly and
adequately compacted. The existing fill should be undercut below the planned building pad area and
replaced with Engineered Fill.

e Based on the soil test borings, we anticipate undercutting of existing fill and very soft to soft or very
loose near-surface natural soils will be necessary across most of the site. If site earthwork is
performed during the typically cooler, wetter months of the year, additional undercutting is
anticipated due to excessively wet unstable soils.

e We anticipate that some of the soils encountered in the borings within the anticipated excavation
depths will be suitable for use as Engineered Fill.

e Groundwater depths measured in the borings at the time of drilling ranged from 12 to 17 feet below
the ground surface in borings B-02 through B-04. Groundwater seepage at the remaining test locations
was not evident to the depths explored at the time of exploration.

e The planned building should be supported by conventional shallow foundations consisting of column
and/or strip footings bearing on Engineered Fill. The footings should be sized using a maximum net
allowable soil bearing pressure of 3,000 psf.

e Based on the N-values measured in the borings, a Seismic Site Class “E” designation is appropriate for
seismic design of the proposed building.

e ECS should be retained to review the design documents for conformance with our recommendations
and should be retained for construction materials testing and special inspections to facilitate proper
implementation of our recommendations.
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1.0 INTRODUCTION

1.1 GENERAL

The purpose of this study was to provide geotechnical information for the design of the proposed building
foundations, floor slab, and parking lot and driveway areas.

The recommendations developed for this report are based on the results of our subsurface exploration
and project information provided by McDonald’s USA, LLC. This report contains the results of our
subsurface exploration and laboratory testing programs, site characterization, engineering evaluation,
and recommendations for the design and construction of the planned development.

1.2 SCOPE OF SERVICES

The purposes of this exploration were to explore the soil and groundwater conditions at the site and to
develop engineering recommendations to guide design and construction of the proposed project.

We accomplished the purposes of the study by:

e Reviewing the available publications concerning local geology of the site and performing a general
site reconnaissance.

o Drilling borings to explore the subsurface soil and groundwater conditions.

e Performing laboratory tests on selected representative soil samples from the borings to evaluate
pertinent engineering properties.

e Evaluating the field and laboratory data to develop appropriate engineering recommendations.

1.3 AUTHORIZATION

Our services were provided in accordance with Purchase Order No. 2756366 and our Master Services
Agreement between McDonald’s and ECS.
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2.0 PROJECT INFORMATION

2.1 SITE INFORMATION

The site is located at 102 W Cornelius Harnett Blvd in Lillington, North Carolina, at the approximate
location shown in the following figure.

P
Current Site Condition

2.2 PROPOSED CONSTRUCTION

The project involves the demolition of the existing facility and construction of a new McDonald’s building
and pavement areas.

The proposed building will be a 1-story, wood or light weight steel-framed structure with a slab-on-grade
ground floor. Design foundation loads have not been provided to us. We assume the maximum
unfactored foundation loads will be:

e Maximum Column Load = 50 kips
e Maximum Wall Loads = 2 kips per foot
e Maximum Ground Floor Slab Load = 150 pounds per square foot (psf)
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The structural engineer should verify these assumptions and notify ECS if the actual unfactored foundation
design loads exceed or are significantly less than these assumed values.

3.0 FIELD EXPLORATION AND LABORATORY TESTING

To explore the subsurface conditions at this site, six (6) soil test borings were performed in the proposed
development areas to depths below existing grades as shown below.

Boring No. Proposed Structure/Site Boring Depth (feet)
Feature
B-01, B-03, and B-04 Building 20
B-2 Building/Seismic 50
B-05 and B-06 Pavement 10

The borings were located by an ECS representative using a handheld GPS unit and their approximate
locations are shown on the Boring Location Diagram (Figure 2) in Appendix A. Our exploration procedures
are explained in greater detail in Appendix B including the insert titled Subsurface Exploration Procedure:
Standard Penetration Testing (SPT).

Please note that the ground surface elevations shown on the boring logs and cross sections were not
surveyed by a licensed surveyor. These elevations were interpolated using topographic information
obtained from Google Earth. They should be considered approximate.

3.1 SUBSURFACE CHARACTERIZATION

3.1.1 Regional Geology

The site is located within the Coastal Plain physiographic province. The Coastal Plain is typically
characterized by marine, alluvial, and aeolian sediments that were deposited during periods of fluctuating
sea levels and moving shorelines. Basal formations are typical of those laid down in a shallow sloping sea
bottom, dense sand, consolidated clay, limestone, chalk, marl, claystone, and sandstone. Overburden soils
include marine interbedded gravel, sand, silt, and clay. Many of the clays have been preconsolidated by
desiccation from frequent rising and lowering of the sea level and groundwater table. Alluvial gravel,
sand, silt, and clay are typically present near rivers and creeks.

The top of the coastal formations on the geologic map are typically on the order of 30 to 100 feet below
the ground surface but can be less in the upper Coastal Plain near the fall line between the Piedmont and
Coastal Plain. They represent basal, relatively hard formations with consistency over large areas.

According to the 1985 Geologic Map of North Carolina, the site is underlain by the Middendorf of
Cretaceous age (Km). This formation consists of sand, sandstone, and mudstone; gray to pale gray with
an orange cast; clay balls and iron concretions common; beds laterally discontinuous, cross-bedding
common.
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It is important to note that the natural geology within portions of the site has been modified in the past
that included the placement of fill materials. The quality of man-made fills can vary significantly, and it is
often difficult to assess the engineering properties of existing fills.

3.1.2 Soil Conditions

Data from the soil test borings is included on the logs in Appendix B. The subsurface conditions
summarized below and those shown on the boring logs represent an estimate of the subsurface
conditions based on interpretation of the boring data using normally accepted geotechnical engineering
judgments. We note that the transition between different soil strata is usually less distinct than those
shown on the boring logs. Please refer to individual boring logs that are contained in Appendix B.

Stratum [Description Ranges of
SPT Y N-values
(bpf?)
Topsoil — The surface layer at boring location B-04 consisted of approximately 6 inches of
N/A topsoil. Thicknesses are expected to be variable across the project site. Observed topsoil N/A
depths do not include root balls which could be significantly deeper and are also not
recommended for support of structures and/or pavements.
Pavement — The surface layer at most of the boring locations consisted of 5 to 9 inches of
N/A asphalt pavement. Thicknesses are expected to be variable across the project site. N/A
FILL — Soils described as Fill and consisting of very loose to loose Clayey/Silty Sand (SC/SM)
| were encountered at Borings B-1 through B-04 to depths of approximately 6 to 8.5 feet Oto8
below the ground surface.
Natural Soils — Beneath the topsoil, asphalt pavement, or fill soils are natural soils described
Il as very loose to medium dense Clayey Sand (SC) and soft to stiff Sandy Lean Clay/Fat Clay 2to 13
(CL/CH).
Notes: (1) Standard Penetration Testing.

(2) bpf-Blows per foot.

3.2 GROUNDWATER OBSERVATIONS

The water levels recorded in our boring logs are contained on the logs in Appendix B. Groundwater depths
measured at the time of drilling ranged from 12 to 17 feet below the ground surface in borings B-02
through B-04. Groundwater seepage was not evident at the remaining test locations at the depths
explored.

Variations in the long-term water table may occur as a result of changes in precipitation, evaporation,
surface water runoff, construction activities, and other factors.

3.3 LABORATORY TESTING

The samples recovered from the borings were visually classified on the basis of texture and plasticity in
accordance with ASTM D2488 Standard Practice for Description and Identification of Soils (Visual-Manual
Procedures) and including USCS classification symbols, and ASTM D2487 Standard Practice for
Classification for Engineering Purposes (Unified Soil Classification System (USCS)). After classification, the
samples were grouped in the major zones noted on the boring logs in Appendix B. The group symbols for
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each soil type are indicated in parentheses along with the soil descriptions. The stratification lines
between strata on the logs are approximate; in situ, the transitions may be gradual.

Classification and index property tests were performed by ECS on representative soil samples from the
test borings to aid in classifying soils according to the Unified Soil Classification System and to quantify
and correlate engineering properties. The laboratory testing included moisture content, Atterberg limits,
and percent passing the No. 200 sieve. The results of the laboratory testing program are included in
Appendix C.

4.0 DESIGN RECOMMENDATIONS

4.1 FOUNDATIONS

Provided full depth removal of existing fill material is performed, and subgrades and Engineered Fills are
prepared as recommended in this report, the proposed structure can be supported by shallow
foundations including column footings and continuous wall footings. We recommend the foundation
design use the following parameters:

Design Parameter Column Footing Wall Footing
Net Allowable Bearing Pressure ) 3,000 psf 3,000 psf @
Acceptable Bearing Soil Material New Engineered Fill and competent natural soils
Minimum Width 24 inches 18 inches
Minimum Footing Embedment Depth
12 inches 12 inches
(Below slab or outside finished grade) )
Estimated Total Settlement ¥ Less than 1 inch Less than 1 inch
Estimated Differential Settlement Less than %-inch Less than %-inch

Notes:

(1) Net allowable bearing pressure is the applied pressure in excess of the surrounding overburden soils above
the base of the foundation.

(2) Higher bearing capacities would be available where PWR may be present at foundation bearing elevations.

(3) For bearing considerations and frost penetration requirements.

(4) Based on assumed structural loads. If final loads are different, ECS must be contacted to update foundation
recommendations and settlement calculations.

(5) Based on maximum column/wall loads and variability in borings. Differential settlement can be re-evaluated
once the foundation plans are more complete.

Potential Undercuts: The existing fill materials should be completely removed from beneath the entire
footprint of the new building. We anticipate that undercuts up to 8.5 feet will be required to remove the
existing fill from the building pad area.
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4.2 SLABS ON GRADE

The building floor slab will bear upon new Engineered Fill placed and compacted in accordance with the
recommendations provided in this report. The following graphic depicts our soil-supported slab
recommendations:

.- - - - Vapor Barrier

Concrete Slab

00°% o 0 o000 Foo 0lo
o ons ©Y% 9,0 Yo . .
0600698 6% 00°8%0%0°9 o g0 Granular Capillary Break/Drainage Layer
>3] =] >R
Compacted Subgrade

1. Drainage Layer Thickness: 4 inches

2. Drainage Layer Material: A compactable granular fill that will remain stable and support
construction traffic. At least 10% to 30% of the material should pass a No. 100 sieve with a
maximum aggregate size of % inch. Suitable materials are GRAVEL (ABC, GW, GW-SM),
SAND (SP-SM, SW-SM), and SILTY SAND (SM) with less than 30% fines.

3. Subgrade compacted to 98% maximum dry density per ASTM D698.

Subgrade Modulus: Provided the Engineered Fill and Granular Drainage Layer are constructed in
accordance with our recommendations, the slab may be designed assuming a modulus of subgrade
reaction, ki, of 150 pci (Ibs./cu. inch).

Vapor Barrier: Before the placement of concrete, a vapor barrier may be placed on top of the granular
drainage layer to provide additional protection against moisture vapor penetration through the floor slab.
When a vapor barrier is used, special attention should be given to surface curing of the slab to reduce the
potential for uneven drying, curling and/or cracking of the slab. Depending on proposed flooring material
types, the structural engineer and/or the architect may choose to eliminate the vapor barrier.

Slab Isolation: Soil-supported slabs should be isolated from the foundations and foundation-supported
elements of the structure so that differential movement between the foundations and slab will not induce
excessive shear and bending stresses in the floor slab. Where the structural configuration restricts the use
of a free-floating slab such as in a drop down footing/monolithic slab configuration, the slab should be
designed with adequate reinforcement and load transfer devices to reduce overstressing of the slab.

The above should be considered general guidance to assist the Owner/Developer and design team.
Project specific designs, plan details or other input from the Structural Engineer of Record should control.

4.3 SEISMIC DESIGN CONSIDERATIONS

Seismic Site Classification: The International Building Code (IBC) requires site classification for seismic
design based on the upper 100 feet of a soil profile. Two primary methods are utilized in classifying sites,
namely the shear wave velocity (vs) method and the Standard Penetration Resistance (N-value) method,
as indicated in the following table. The N-value method was used for this project.
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SEISMIC SITE CLASSIFICATION
;::s Soil Profile Name Shear Wa;:ft:)l;loaty, Vs, N value (bpf)
A Hard Rock Vs > 5,000 fps N/A
B Rock 2,500 < Vs < 5,000 fps N/A
C Very dense soil and soft rock 1,200 < Vs < 2,500 fps >50
D Stiff Soil Profile 600 < Vs £1,200 fps 15 to 50
E Soft Soil Profile Vs < 600 fps <15

The Site Class for the site was determined by calculating a weighted average SPT N-value for the top 100
feet of the subsurface profile. Based on the conditions encountered in the borings, we recommend that
a Site Class “E” be used for design of the proposed building.

4.4 PAVEMENTS

Based on the results of our soil test borings and anticipated site grading, we expect the soils that will be
exposed as pavement subgrades, exposed in cuts, and placed as fill will consist mainly of Sandy Lean Clay
(CL) and Clayey/Silty Sand (SC, SM) material.

California Bearing Ratio (CBR) testing was not performed as part of this study. For preliminary design
purposes, we recommend an assumed design CBR value of 6 be utilized based upon our visual
classification of likely pavement subgrade soils. Prior to subbase placement and paving, CBR testing on
the actual subgrade soils should be performed to confirm the soil engineering properties.

Since no traffic data was available, we have made assumptions to provide preliminary pavement sections.
The pavement sections below are guidelines and may or may not comply with local jurisdictional
minimums, but can be adjusted with more complete traffic data and actual CBR lab testing.

PROPOSED MINIMUM PAVEMENT SECTIONS
FLEXIBLE PAVEMENT RIGID PAVEMENT
MATERIAL Light Duty Heavy Duty Light Duty Heavy Duty
Portland Cement Concrete
Air-Entrained - - 5.0in 6.0in
(f'.=4,000 psi)
Asphalt (Ssu::;;e Course 20in 10in i )
Asphalt Intermediate Course i 55 in i i
(119.0C) '

Aggregate Base Course (ABC) 6.0in 8.0in 4.0in 6.0 in

In general, heavy-duty sections should be used in areas that will be subjected to trucks, buses, or other
similar vehicles including main drive lanes of the development. Light duty sections are appropriate for
automobile traffic and parking areas.
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Concrete Pavements: Concentrated front-wheel loads are frequently imposed on pavements in trash
dumpster and truck loading dock areas. This type of loading typically results in rutting and scuffing of
bituminous pavements and ultimately pavement failures and costly repairs. Therefore, we recommend
that the pavements in trash pickup and loading dock aprons areas utilize the aforementioned Portland
Cement Concrete (PCC) pavement section. It may be prudent to use rigid pavement sections in all areas
planned for heavy truck traffic.

The Portland cement concrete pavement section should consist of air-entrained Portland cement
concrete having a minimum 28-day compressive strength of 4,000 psi. The rigid pavement section should
be provided with construction joints and saw-cut control joints at appropriate intervals per Portland
Cement Association (PCA) requirements. The construction joints should be reinforced with dowels to
transfer loads across the joints. Wire mesh should be included to control shrinkage cracking of the
concrete. The concrete pavement section thickness for plain jointed concrete pavement is with
reinforcement dowels only at construction joints.

Construction Traffic: It is important to note that the design sections do not account for construction
traffic loading. An incomplete pavement section without the final 1 inch of surface course asphalt can be
used for temporary construction traffic, such as concrete trucks and tractor trailer material delivery trucks.
Please note, however, that damage to the asphalt already placed is likely to occur in localized areas, and
it should be repaired by removal and replacement with new asphalt at or near the end of construction,
prior to placement of the surface course.

Alternatively, heavy construction vehicles and traffic should be limited to a temporary pavement section
consisting of 12 inches of compacted ABC overlying a high-strength woven geotextile (Tencate Mirafi
HP270 or equivalent). The temporary pavement section could then be graded and covered with asphalt
to achieve the final design heavy duty pavement section.

Public Streets/Roads: It should also be noted that these design recommendations may not satisfy the
local municipality or North Carolina Department of Transportation guidelines. Any roadways constructed
for public use and to be dedicated to the local municipality or State for repair and maintenance must be
designed in accordance with the local municipality or State requirements.

4.5 SLOPE STABILITY

Our exploration did not include an analysis of slope stability for any temporary or permanent condition.
However, within construction areas, we recommend temporary cut slopes without seepage be
constructed no steeper than 1.5H:1V.

Permanent fill or cut slopes in the existing site soils without seepage should be designed no steeper than
2H:1V for slopes heights of 20 feet or less. Slopes exceeding 20 feet in height or subject to seepage should
be evaluated in more detail. For slopes greater than 25 feet in height, the slopes should include mid-slope
benches at about 20 feet (vertical) intervals for stability and to reduce surface erosion due to sheet flow.
Benches should be about 8 to 10 feet wide. In building, pavement, and equipment areas, minimum top
of slope setbacks of 25 feet and 10 feet are recommended, respectively.

During construction, slopes should be regularly evaluated for signs of movement, seepage, or an unsafe
condition. Soil slopes should be covered for protection from rain, and surface runoff condition.
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Stormwater runoff should be diverted away from the slopes. For erosion protection, a protective cover
of grass or other vegetation should be established on permanent soil slopes as soon as possible. We
recommend using erosion blankets on all slopes greater than 20 feet in height for erosion protection.

5.0 SITE CONSTRUCTION RECOMMENDATIONS

5.1 SUBGRADE PREPARATION

5.1.1 Stripping and Grubbing

The subgrade preparation should consist of stripping vegetation, rootmat, topsoil, existing fill, and soft,
loose, or unsuitable materials from the 10-foot expanded building and 5-foot expanded pavement limits,
and 5 feet beyond the toe of Engineered Fills. ECS should be retained to verify that topsoil and unsuitable
surficial materials have been removed prior to the placement of Engineered Fill or construction of
structures.

5.1.2 Removal of Structures and Utilities

At the time of our field work, the site was developed with an existing McDonald’s facility. The footprint
of the new building will overlap a portion of the existing building. The re-development of the project site
will require the demolition and removal of the existing building, associated structures, and utilities. This
should include the complete removal of all floor slabs, foundations, walls, under slab utilities, pavements,
etc.

Existing utilities that will no longer be in service should be completely removed from the new building
footprint. Active utilities should be re-routed around the building, wherever possible, and the abandoned
section of utility completely removed from the proposed building area. In the event that active utilities
are to remain within the building footprint, these utilities should be reviewed by the project structural
engineer for conflicts and clearly identified on the construction plans. Special foundation construction
procedures may be required to support the new building foundations over utilities.

Excavations resulting from the removal of the above items should be backfilled with new Engineered Fill
as discussed in the following section of this report. This should be observed on a full-time basis by a
representative of ECS to document that the unsuitable materials have been removed and that the
subgrade is suitable for support of the proposed construction and/or fills.

5.1.3 Proofrolling

Prior to fill placement or other construction on subgrades, the subgrades should be evaluated by ECS. The
exposed subgrade should be thoroughly proofrolled with construction equipment having a minimum axle
load of 10 tons [e.g. fully loaded tandem-axle dump truck]. Proofrolling should be traversed in two
perpendicular directions with overlapping passes of the vehicle under the observation of ECS. This
procedure is intended to assist in identifying localized yielding materials.
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Where proofrolling identifies areas that are yielding or “pumping,” those areas should be repaired prior
to the placement of subsequent Engineered Fill or other construction materials. Methods of stabilization
include undercutting, moisture conditioning, or chemical stabilization. The situation should be discussed
with ECS to determine the appropriate procedure. Test pits may be excavated to explore the shallow
subsurface materials to help in determining the cause of the observed yielding materials, and to assist in
the evaluation of appropriate remedial actions to create a firm and unyielding subgrade.

5.1.4 Site Temporary Dewatering

The contractor should make their own assessment of temporary dewatering needs based upon the limited
subsurface groundwater information presented in this report. Soil sampling is not continuous, and thus
soil and groundwater conditions may vary between sampling intervals (typically 5 feet). If the contractor
believes additional subsurface information is needed to assess dewatering needs, they should obtain such
information at their own expense. ECS makes no warranties or guarantees regarding the adequacy of the
provided information to determine dewatering requirements; such recommendations are beyond our
scope of services.

Dewatering systems are a critical component of many construction projects. Dewatering systems must be
selected, designed, and maintained by a qualified and experienced (specialty or other) contractor familiar
with the geotechnical and other aspects of the project. The failure to properly design and maintain a
dewatering system for a given project can result in delayed construction, unnecessary foundation
subgrade undercuts, detrimental phenomena such as ‘running sand’ conditions, internal erosion (i.e.,
‘piping’), the migration of ‘fines’ down-gradient towards the dewatering system, localized settlement of
nearby infrastructure, foundations, slabs-on-grade and pavements, etc. Water discharged from the site
dewatering system should be discharged in accordance with local, state and federal requirements.

5.2 EARTHWORK OPERATIONS

5.2.1 Excavation Considerations

Excavation Safety: Excavations and slopes should be made and maintained in accordance with OSHA
excavation safety standards. The contractor is solely responsible for designing and constructing stable,
temporary excavations and slopes and should shore, slope, or bench the sides of the excavations and
slopes as required to maintain stability of both the excavation sides and bottom. The contractor’s
responsible person, as defined in 29 CFR Part 1926, should evaluate the soil exposed in the excavations
as part of the contractor’s safety procedures. In no case should slope height, slope inclination, or
excavation depth, including utility trench excavation depth, exceed those specified in local, state, and
federal safety regulations. ECS is providing this information solely as a service to our client. ECS is not
assuming responsibility for construction site safety or the contractor’s activities; such responsibility is not
being implied and should not be inferred.

Excavatability: Based on the assumed design grades, we anticipate that most of the existing fill and
natural soils encountered in the test borings can be removed with conventional earth excavation
equipment such as track-mounted backhoes, loaders, or bulldozers.
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5.2.2 Existing Man-Placed Fill

Existing undocumented fill materials were encountered in borings B-01 through B-04 to approximate
depths ranging from 6 to 8.5 feet below existing grade surface. The undocumented fill contained trace
amounts of organics, rock fragments, and construction debris identified as asphalt. In our experience,
properly placed fill generally exhibits SPT N-values greater than 8 bpf (blows per foot). The N-values in the
fill generally ranged from 0 to 8. It is our opinion that most of the onsite fill material was placed in an
uncontrolled manner.

If very soft soils or pockets of debris, organics, stumps, etc., exist within the fill and are not removed during
construction, then localized excessive differential settlements could occur in response to new structural
loads and the on-going process of volume change which may still occur in the fill. If such non-uniform
settlements occur, then moderate distress could result. In consideration of the depth of the fill and the
amount of observed organic materials in the fill soils, this material is not acceptable for direct support of
any future structures, including buildings, walls, and pavements.

Fill Removal in the Building Area — In consideration of the depth, composition, and lack of compaction,
we recommend full depth removal of this material from the planned building pad area.

Fill Removal in Pavement Areas — The fill material within the planned pavement areas should be assessed
at the time of construction to determine the depth of required undercuts.

5.2.5 Suitability of On-Site Soils for Reuse as Engineered Fill

On-Site Borrow Suitability: The on-site soils meeting the classifications for recommended Engineered Fill,
plus meeting the restrictions on separation distances, organic content, and debris, may be used as
Engineered Fill. We anticipate that most of the soils encountered in the borings within the anticipated
excavation depths to be suitable for use as Engineered Fill.

Engineered Fill Materials: Materials for use as Engineered Fill should consist of inorganic soils with the
following engineering properties and compaction requirements.

ENGINEERED FILL SOIL INDEX PROPERTIES
Subject Property
Soil Classification cL '\él;;v?'\éll’vlsg’rsGVg’ P,
Max. Particle Size 3inches
LL and PI for Fill in Building and Pavement Areas LL< 40, PI<20
Minimum dry unit weight (in place) > 95 pcf
Max. organic content 4% by dry weight
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ENGINEERED FILL COMPACTION REQUIREMENTS
Subject Requirement

Compaction Standard Standard Proctor, ASTM D698

95% of Max. Dry Density
(98% in the top 1 foot)
+3 % points of the soil’s optimum
value

Required Compaction

Moisture Content

Loose Thickness 8 inches prior to compaction

Existing Fill: The onsite fill material should be evaluated at the time of construction for its suitability for
reuse. We anticipate some of the fill material can be moisture conditioned and reused as Engineered Fill
material.

Poor Quality Fill Materials: Poor quality fill materials include materials which do not satisfy the
requirements for Engineered Fill materials, such as topsoil, organic materials, debris, debris-laden fill and
highly plastic soils such as ELASTIC SILT (MH) and FAT CLAY (CH).

Fill Placement Considerations: Fill materials should not be placed on frozen soils, on frost-heaved soils,
and/or on excessively wet soils. Borrow fill materials should not contain frozen materials at the time of
placement, and frozen or frost-heaved soils should be removed prior to placement of Engineered Fill or
other fill soils and aggregates. Excessively wet soils or aggregates should be scarified, aerated, and
moisture conditioned. Fill material should be placed in horizontal lifts. Proper drainage should be
maintained during the earthwork phases of construction to avoid ponding of water which can lead to
degradation of the subgrade soils.

Subgrade Benching: In fill areas, new soil embankments should be constructed from the bottom up. End
dumping from the top of the slope should not be permitted. Fill should not be placed on ground with a
slope steeper than 5H:1V. Where steeper slopes exist, the ground should be benched to allow for fill
placement on a horizontal surface. Each fill layer should be benched into the existing slope for stability.

5.3 FOUNDATION AND SLAB OBSERVATIONS

Protection of Foundation Excavations: Exposure to the environment may weaken the soils at the footing
bearing level if the foundation excavations remain open for too long a time. Therefore, foundation
concrete should be placed the same day that excavations are made. If the bearing soils are softened by
surface water intrusion or exposure, the softened soils must be removed from the foundation excavation
bottom immediately prior to placement of concrete. If the excavation must remain open overnight, or if
rainfall becomes imminent while the bearing soils are exposed, a 1 to 3-inch thick “mud mat” of “lean”
concrete should be placed on the bearing soils before the placement of reinforcing steel.

Footing Subgrade Observations: We anticipate that most of the soils at the foundation bearing elevation
are anticipated to be suitable for support of the proposed structure. It is important to have the
Geotechnical Engineer of Record (ECS), or their authorized representative, observe the foundation
subgrade prior to placing foundation concrete, to confirm the bearing soils are what was anticipated.
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Slab Subgrade Verification: Prior to placement of a drainage layer, the subgrade should be prepared in
accordance with the recommendations found in Section 5.1.3 Proofrolling.

5.4 UTILITY INSTALLATIONS

Utility Subgrades: The soils encountered in our exploration are expected to be generally suitable for
support of utility pipes. The pipe subgrades should be observed and probed for stability by ECS. Loose or
unsuitable materials encountered should be removed and replaced with suitable compacted Engineered
Fill, or pipe stone bedding material.

Utility Backfilling: The granular bedding material should be at least 4 inches thick, but not less than that
specified by the civil engineer’s project drawings and specifications. We recommend that the bedding
materials be placed up to the springline of the pipe. Fill placed for support of the utilities, as well as
backfill over the utilities, should satisfy the requirements for Engineered Fill and Fill Placement.

5.5 ADDITIONAL CONSIDERATIONS

During the cooler and wetter periods of the year, delays and additional earthwork costs should be
anticipated. At these times, reduction of soil moisture may need to be accomplished by a combination of
mechanical manipulation and the use of chemical additives, such as lime or cement, to lower moisture
contents to levels appropriate for compaction. Alternatively, during the drier times of the year, such as
the summer months, moisture may need to be added to the soil to provide adequate moisture for
successful compaction according to the project requirements.

Measures should also be taken to limit site disturbance, especially from rubber-tired heavy construction
equipment, and to control and remove surface water from development areas, including structural and
pavement areas.

Exposure to the environment may weaken the soils at the footing bearing level if the foundation
excavations remain open for too long a time. Therefore, foundation concrete should be placed the same
day that excavations are dug. If surface water intrusion or exposure softens the bearing soils, the softened
soils must be removed from the foundation excavation bottom immediately prior to placement of
concrete. If the excavation must remain open overnight, or if rainfall becomes imminent while the bearing
soils are exposed, we recommend that the foundations be covered or otherwise protected.

Positive site drainage should be maintained during earthwork operations, which should help maintain the
integrity of the soil. Placement of fill on the near surface soils, which have become saturated, could be
very difficult. When wet, these soils will degrade quickly with disturbance from contractor operations and
will be extremely difficult to stabilize for fill placement.

Where unacceptable materials are encountered, they must be evaluated and may need to be undercut and
replaced or improved by re-compaction.

The surface of the site should be kept properly graded to enhance drainage of the surface water away
from the proposed structure areas during the construction phase. We recommend that an attempt be
made to enhance the natural drainage without interrupting its pattern.
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The surficial soils contain fines, which are considered moderately erodible. Erosion and sedimentation
shall be controlled in accordance with Best Management Practices and current County and State NPDES
requirements. At the appropriate time, we would be pleased to provide a proposal for conducting
construction materials testing and NPDES services.

6.0 CLOSING

ECS has prepared this report to guide the geotechnical-related design and construction aspects of the
project. We performed these services in accordance with the standard of care expected of professionals
in the industry performing similar services on projects of like size and complexity at this time in the region.
No other representation, express or implied, and no warranty or guarantee is included or intended in this
report. ECS is not responsible for the conclusions, opinions, or recommendations of others based on the
data in this report.

The description of the proposed project is based on information provided to ECS by McDonald’s USA, LLC.
If any of this information is inaccurate or changes, either because of our interpretation of the documents
provided or site or design changes that may occur later, ECS should be contacted so we can review our
recommendations and provide additional or alternate recommendations that reflect the proposed
construction.

We recommend that ECS review the final project plans and specifications so we can confirm that those
plans/specifications are in accordance with the recommendations of this geotechnical report.

Because undocumented fill is present on this site, the Owner must assess the relative risk that
unacceptable material could have been buried in the proposed development area which was not detected
in the widely spaced borings.

Field observations, monitoring, and quality assurance testing during earthwork and foundation
installation are an extension of and integral to the geotechnical design recommendation. We recommend
that the owner retain these quality assurance services and that ECS be allowed to continue our
involvement throughout these critical phases of construction to provide general consultation as issues
arise. We would be pleased to provide an estimated cost for these services at the appropriate time.

This report is provided for the exclusive use of McDonald’s USA, LLC and their project specific design team.
This report is not intended to be used or relied upon in connection with other projects or by other third
parties. ECS disclaims liability for any such third-party use or reliance without express written permission.



Appendix A - Drawings and Reports

Site Location Diagram
Boring Location Diagram
Subsurface Cross-Section
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SAND 138
137
136
135
Lean CLAY 134
133
132
131
130
129
128

Topsaoil

SILTY SAND

Fat CLAY

EOB @
50

179
178
177
176
175
174
173
172
171
170
169
168
167
166
165
164
163
162
161
160
159
158
157
156
155
154
153
152
151
150
149
148
147
146
145
144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128

Notes:

1- EOB: END OF BORING  AR:AUGER REFUSAL  SR: SAMPLER REFUSAL.

2- THE NUMBER BELOW THE STRIPS IS THE DISTANCE ALONG THE BASELINE.
3- SEE INDIVIDUAL BORING LOG AND GEOTECHNICAL INFORMATION.

4- STANDARD PENETRATION TEST RESISTANCE (LEFT OF BORING) IN BLOWS
PER FOOT (ASTM D1586).

S 2

© 3
Pla)?tic Limit Water Content Liquid Limit| <7 | WL (First Encountered) |-| Eill

A
[FINES CONTENT %] ¥ | WL (Completion) B rossive Fil
» BOTTOM OF CASING ¥ | WL (Estimated Seasonal High Water) Probable Fill
LOSS OF CIRCULATION
O CALIBRATED PENETROMETER | -Z | WL (Stabilized) I Rock

GENERALIZED SUBSURFACE SOIL PROFILE

A-A’

32-0312 McDonald's Lillington, NC, 01.00.14

McDonald's USA, LLC

102 W Cornelius Harnett Blvd, Lillington, North Carolina, 27546

Project No:

33:6900

[ Date: 07/15/2024




Appendix B — Field Operations

Reference Notes
Exploration Procedures
Boring Logs



Ecs REFERENCE NOTES FOR BORING LOGS

E—
MATERIAL"2 DRILLING SAMPLING SYMBOLS & ABBREVIATIONS
ASPHALT SS  Split Spoon Sampler PM  Pressuremeter Test
ST  Shelby Tube Sampler RD  Rock Bit Drilling
CONCRETE WS  Wash Sample RC  Rock Core, NX, BX, AX
BS  Bulk Sample of Cuttings REC Rock Sample Recovery %
GRAVEL PA  Power Auger (no sample) RQD Rock Quality Designation %
HSA Hollow Stem Auger
TOPSOIL
PARTICLE SIZE IDENTIFICATION
VOID DESIGNATION PARTICLE SIZES
Boulders 12 inches (300 mm) or larger
| | | BRICK Cobbles 3 inches to 12 inches (75 mm to 300 mm)
TR Gravel:  Coarse % inch to 3 inches (19 mm to 75 mm)
;0 | AGGREGATE BASE COURSE Fine 4.75 mm to 19 mm (No. 4 sieve to % inch)
o o
— G Sand:  Coarse 2.00 mm to 4.75 mm (No. 10 to No. 4 sieve)
o W WELL-GRADED GRAVEL Medium 0.425 mm to 2.00 mm (No. 40 to No. 10 sieve)
- gravel-sand mixtures, little or no fines i
= Fine 0.074 mm to 0.425 mm (No. 200 to No. 40 sieve)
e 6& GP  POORLY-GRADED GRAVEL Silt & Clay (‘Fines”) ,
LS = RN gravel-sand mixtures, little or no fines <0.074 mm (smaller than a No. 200 sieve)
s 05‘ GM  SILTY GRAVEL
>l gravel-sand-silt mixtures COHESIVE SILTS & CLAYS COARSE FINE
%}? GC  CLAYEY GRAVEL UNCONFINED RELATIVE | GRAINED | GRAINED
@4 gravel-sand-clay mixtures COMPRESSIVE SPT® CONSISTENCY’ AMOUNT (%) (%)
_“ . a .| SW WELL-GRADED SAND STRENGTH, QP* (BPF) (COHESIVE) Trace <5 <5
[ gravelly sand, little or no fines <0.25 <2 Very Soft . = =
] sP  POORLY-GRADED SAND 0.25 - <0.50 2-4 Soft With 10-20 10-25
gravelly sand, little or no fines 0.50 - <1.00 5-8 Firm Adjective 25 - 45 30 - 45
SM  SILTY SAND 1.00 - <2.00 9-15 Stiff (ex: "Silty”)
silt mi
e sand-silt mixtures 200-<400  16-30 Very Stiff
Ll SC  CLAYEY SAND 4.00 - 8.00 31-50 Hard
///Z sand-clay mixtures >8.00 >50 Very Hard
ML SILT : Y WATER LEVELS®
non-plastic to medium plasticity .
MH  ELASTIC SILT GRAVELS, SANDS & NON-COHESIVE SILTS YV WL (First Encountered)
i ici SPT®
high plasticity DENSITY ¥ WL (Completion)
/ / CL  LEAN CLAY <5 Very Loose -
low to medium plasticity 5-10 Loose l WL (Seasonal High Water)
/ / / CH FATCLAY 11-30 Medium Dense '
high plasticity 31-50 Dense VY WL (Stabilized)
;), ;), OL  ORGANIC SILT or CLAY >50 Very Dense
non-plastic to low plasticity
OH ORGANIC SILT or CLAY
§ 55 § high plasticity FILL AND ROCK
Tz 9C] PT  PEAT -
NV highly organic soils
FILL POSSIBLE FILL PROBABLE FILL ROCK

'Classifications and symbols per ASTM D 2488-17 (Visual-Manual Procedure) unless noted otherwise.

2To be consistent with general practice, “POORLY GRADED” has been removed from GP, GP-GM, GP-GC, SP, SP-SM, SP-SC soil types on the boring logs.
3Non-ASTM designations are included in soil descriptions and symbols along with ASTM symbol [Ex: (SM-FILL)].

4Typically estimated via pocket penetrometer or Torvane shear test and expressed in tons per square foot (tsf).

5Standard Penetration Test (SPT) refers to the number of hammer blows (blow count) of a 140 Ib. hammer falling 30 inches on a 2 inch OD split spoon sampler
required to drive the sampler 12 inches (ASTM D 1586). “N-value” is another term for “blow count” and is expressed in blows per foot (bpf). SPT correlations per 7.4.2 Method B
and need to be corrected if using an auto hammer.

5The water levels are those levels actually measured in the borehole at the times indicated by the symbol. The measurements are relatively reliable
when augering, without adding fluids, in granular soils. In clay and cohesive silts, the determination of water levels may require several days for the
water level to stabilize. In such cases, additional methods of measurement are generally employed.

"Minor deviation from ASTM D 2488-17 Note 14.
sPercentages are estimated to the nearest 5% per ASTM D 2488-17.

Reference Notes for Boring Logs (09-02-2021).doc © 2021 ECS Corporate Services, LLC. All Rights Reserved



SUBSURFACE EXPLORATION PROCEDURE:
STANDARD PENETRATION TESTING (SPT)

ASTM D 1586
Split-Barrel Sampling

Standard Penetration Testing, or SPT, is the most frequently used
subsurface exploration test performed worldwide. This test provides
samples for identification purposes, as well as a measure of penetration
resistance, or N-value. The N-Value, or blow counts, when corrected and
correlated, can approximate engineering properties of soils used for
geotechnical design and engineering purposes.

SPT Procedure:

« Involves driving a hollow tube (split-spoon) into
the ground by dropping a 140-lb hammer a height
of 30-inches at desired depth

« Recording the number of hammer blows required ; =
to drive split-spoon a distance of 18-24 inches (in 35— 5
or 4 Increments of 6 inches each) NEP

« Augeris advanced* and an additional SPT is per-
formed

ple is recovered.

*Drilling Methods May Vary— The predominant drilling
methods used for SPT are open hole fluid rotary drilling and

hollow-stem auger drilling.



CLIENT: PROJECT NO.: BORING NO.: SHEET: E—
McDonald's USA, LLC 33:6900 B-01 1of1 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
32-0312 McDonald's Lillington, NC, 01.00.14 Quantex, Inc. EE—
SITE LOCATION: -
LOSS OF CIRCULATION 1007,
102 W Cornelius Harnett Blvd, Lillington, North Carolina, 27546
LATITUDE: LONGITUDE: STATION: SURFACE ELEVATION:
BOTTOM OF CASING ) 3
35.418828 -78.803850 177.0
* @ STANDARD PENETRATION BLOWS/FT /\ uQuIb LMIT
o« = . . g 10 20 30 40 50 X PLASTIC LIMIT
. o w = =z é = . T 20 40 60 80 100 —
E % 'z z g a Z § Z‘ _ROCKRQL:)ALITV DESIGNATION & RECOVERY| O $:FI.IBRATED PENETROMETER
T | 2|49 S5]|& DESCRIPTION OF MATERIAL = 2 =5 “
o ] % o 3 & < Q<L |— e 12 3 4 5
a % < % Q <§E E @® E P4 MCSAMPLER BLOWS/FT L] ‘[";N:;:g;éi:‘_{::
S b o« ! a 10 20 30 40 50
(@) 10 20 30 40 50
t v TEXAS CONE PENETRATION BLOWS/FT]|
R Asphalt Thickness[5.50"] l i
] (SM FILL) FILL, SILTY SAND, trace gravel, [[:[: T o3as
| S1 | SS | 18 | 18 | orange and tan, moist, loose i 4 (e 5
_ i 1 432
] S-2 | SS 18 | 18 iHA i (5) Q‘g%
5 172 - ’ [28.3%]
i SC) CLAYEY SAND, grayish tan to e T 323
1s3|ss| 18|18 |9 gray . / 7 1 78
variegated orange- tan- gray, moist, 58 ]
_ loose s _
N 4 ess
1s4|ss| 18|18 1 o D
10 167 —
N 1 333
1S5 ]| SS 18 18 i (6) B
15 162
] 4 333
1s6|ss| 18|18 1 @ | ®
20 i END OF BORING AT 20 FT 157 B
25 152
30 147
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
3 WL (First Encountered) BORING STARTED:  Jun 17 2024 CAVE IN DEPTH:
¥ WL (Completion) DRY
BORING ) Jun 17 2024 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) Geoprobe 7822DT DRILLING METHOD: Hollow Stem Auger

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: E—
McDonald's USA, LLC 33:6900 B-02 10f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: S
32-0312 McDonald's Lillington, NC, 01.00.14 Quantex, Inc. EE—
SITE LOCATION: _
LOSS OF CIRCULATION 1007,
102 W Cornelius Harnett Blvd, Lillington, North Carolina, 27546
LATITUDE: LONGITUDE: STATION: SURFACE ELEVATION:
BOTTOM OF CASING ) ]
35.418573 -78.803685 178.0
* @ STANDARD PENETRATION BLOWS/FT /\ uQuIb LIMIT
o = . g 10 20 30 40 50 X PLASTIC LIMIT
. ) w = = 9 r .G 20 40 60 80 100 —_—
E % ,i z \: E Z % z ROCK QUALITY DESIGNATION & RECOVERY O CALIBRATED PENETROMETER
z zZ |y |8 | & DESCRIPTION OF MATERIAL ol sk [ @ T
5 ] = o] 3 i = 0L |— &R 12 3 4 5
g % <§( % Q '<_‘: a @ § P4 MCSAMPLER BLOWS/FT @ WATER CONTENT %
< n < o2 = o < [FINES CONTENT] %
A A a 10 20 30 40 50
(@) 10 20 30 40 50
t v TEXAS CONE PENETRATION BLOWS/FT]|
i Asphalt Thickness[6.50"] i
i (SC FILL) FILL, CLAYEY SAND, trace T 434 ;
| S1| SS | 18 | 18 | gravel, contains significant - 7) 175. :
asphalt, orange to tan, moist, R [47.1%]
] loose B
- 1 344
1S2]ss | 18 | 18 ] (8) 5
5 173
i 1 334
1S3 SS| 18 | 18 | 7)
— CL) SANDY LEAN CLAY, variegated 1 aaz
15455 | 18|18 E)ra)nge- tan- gray, moist st'if'fg 1 @1 1
10 ’ ’ 168
- SC) CLAYEY SAND, orange to variegated 4 322
155|818 E)ra)nge- tan-, moist versloos: tCIJ Iiose 1 @
15 T 163-
| 1 344
156 | ss| 18 |18 1 T g
20 158
. CL) SANDY LEAN CLAY, red and tan, J 114
1S71] 5SS | 18 | 18 \(Ne'z soft ] 2)
25 ' 153
— SC) CLAYEY SAND, grayish tan, wet, 1 aaa
1s8|ss| 1818 foole gray 1 "8
30 148
CONT'D ON NEXT PAGE
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
32 WL (First Encountered) BORING STARTED:  Jun 17 2024 CAVE IN DEPTH:
¥ WL (Completion) 17.00
BORING ) Jun 17 2024 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) Geoprobe 7822DT DRILLING METHOD: Hollow Stem Auger

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: E—
McDonald's USA, LLC 33:6900 B-02 20f2 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
32-0312 McDonald's Lillington, NC, 01.00.14 Quantex, Inc. EE—
SITE LOCATION: _
LOSS OF CIRCULATION 1007,
102 W Cornelius Harnett Blvd, Lillington, North Carolina, 27546
LATITUDE: LONGITUDE: STATION: SURFACE ELEVATION:
BOTTOM OF CASING ) 3
35.418573 -78.803685 178.0
* @ STANDARD PENETRATION BLOWS/FT /\ uQuIb LIMIT
o« = . g 0 20 30 40 50 X PLASTIC LIMIT
. ) w = = 9 r . c 20 40 60 80 100 e
E % ,i G \: E Z _3 > ROCK QUALITY DESIGNATION & RECOVERY| O CALIBRATED PENETROMETER
z | 2|45 |35 DESCRIPTION OF MATERIAL 2| ¢ Ly | T
— o
= w o w 5 x = Y |— R 12 3 4 5
g % <§( % Q '<_‘: & @ § P4 MCSAMPLER BLOWS/FT @ WATER CONTENT %
< n < o2 = o < [FINES CONTENT] %
A A a 10 20 30 40 50
(@] 10 20 30 40 50
t v TEXAS CONE PENETRATION BLOWS/FT]|
b (SC) CLAYEY SAND, grayish tan, wet, i
7 loose 7]
i CH) SANDY FAT CLAY, d gray, 1 334
159 | ss | 18 | 18 (CH) : orange and gray, - p
wet, firm
35 143
] SC) CLAYEY SAND, red and tan, wet, 1 ase
1510| 55 | 18 | 18 f’neiiium dense 1 1) 11
40 138
— CL) SANDY LEAN CLAY, orange, ] 555
{5-11] ss | 18 | 18 iatl).lrated stiff ’ 1 (o 13%
45 ’ 133
| 1 aas '8
1s12| ss | 18 | 18 1 g
50 i END OF BORING AT 50 FT 128i
557 123-
60 118
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
3 WL (First Encountered) BORING STARTED:  Jun 17 2024 CAVE IN DEPTH:
¥ WL (Completion) 17.00
BORING ) Jun 17 2024 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) Geoprobe 7822DT DRILLING METHOD: Hollow Stem Auger

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET:
McDonald's USA, LLC 33:6900 B-03 lof1
PROJECT NAME: DRILLER/CONTRACTOR:
32-0312 McDonald's Lillington, NC, 01.00.14 Quantex, Inc.
SITE LOCATION:
LOSS OF CIRCULATION

102 W Cornelius Harnett Blvd, Lillington, North Carolina, 27546

53]

1007,

LATITUDE: LONGITUDE: STATION: SURFACE ELEVATION:
BOTTOM OF CASING ) ]
35.418642 -78.803930 176.0
* @ STANDARD PENETRATION BLOWS/FT /\ uQuIb LIMIT
o = . g 10 20 30 40 50 X PLASTIC LIMIT
. ) w = = 9 r .G 20 40 60 80 100 —_—
E % ,i z \: E Z % z ROCK QUALITY DESIGNATION & RECOVERY O CALIBRATED PENETROMETER
z zZ |y |8 | & DESCRIPTION OF MATERIAL ol sk [ @ T
5 ] = o] 3 i = 0L |— &R 12 3 4 5
g % <§( % Q '<_‘: a @ § P4 MCSAMPLER BLOWS/FT @ WATER CONTENT %
< » < o2 = o < [FINES CONTENT] %
A A a 10 20 30 40 50
(@) 10 20 30 40 50
t v TEXAS CONE PENETRATION BLOWS/FT]|
i Asphalt Thickness[6.00"] i
i (SC FILL) FILL, CLAYEY SAND, T 523
| S1 | SS | 18 | 18 | trace gravel, orange, moist, loose I ) 5
— SM FILL) FILL, SILTY SAND, trace clay, g 324
15255 | 18|18 (gray mo?st very loose ’ 1 6 3
5 ’ ’ 171
4 SC FILL) FILL, CLAYEY SAND, contains 1 1-won-
Js3|ss| 18|18 ) : B
asphalt, brown, moist, very loose ] o)
. SC) CLAYEY SAND, variegated red- tan- ] ass
15455 | 18|18 (gra\)/ moist, medium dengse 1 @1 1
10 ’ ’ 166
T | f
- CL) SANDY LEAN CLAY, gray, moist, soft 1 213
1s5|ss| 18 |18 io f:.rm gray, mol 1w
15 161
| 1 334
1 S6 | SS 18 | 18 B (7 7
20 i END OF BORING AT 20 FT 156 ]
257 151 -
30 146 —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
32 WL (First Encountered) BORING STARTED:  Jun 17 2024 CAVE IN DEPTH:
¥ WL (Completion) 12.50
BORING ) Jun 17 2024 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) Geoprobe 7822DT DRILLING METHOD: Hollow Stem Auger

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: E—
McDonald's USA, LLC 33:6900 B-04 1of1 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
32-0312 McDonald's Lillington, NC, 01.00.14 Quantex, Inc. EE—
SITE LOCATION: _
LOSS OF CIRCULATION 1007,
102 W Cornelius Harnett Blvd, Lillington, North Carolina, 27546
LATITUDE: LONGITUDE: STATION: SURFACE ELEVATION:
BOTTOM OF CASING ) 3
35.418795 -78.803634 178.0
* @ STANDARD PENETRATION BLOWS/FT /\ uQuIb LIMIT
o« = N . g 0 20 30 40 50 X PLASTIC LIMIT
. =) w = 3 é T . c 20 40 60 80 100 -
\E_’ % i z \>-: a Z § Z‘ ROCK QUALITY DESIGNATION & RECOVERY| O CALIBRATED PENETROMETER
T z |y | o |& DESCRIPTION OF MATERIAL 21 € =k [T T
5 ] = o] 3 i = 0L |— &R 12 3 4 5
a % <§( % Q & @ @ § P4 MCSAMPLER BLOWS/FT @ WATER CONTENT %
< n < o2 = o < [FINES CONTENT] %
A A a 10 20 30 40 50 10 20 30 40 50
E v TEXAS CONE PENETRATION BLOWS/FT]|
i Topsoil Thickness[6.00"] i
i (SC FILL) FILL, CLAYEY SAND trace gravel, 1 339
| S1 | SS | 18 | 18 | contains rock fragments, orange and 4 (s 5
brown, moist, loose b
— SM FILL) FILL, SILTY SAND, trace clay, 4 214
Ts2|ss|18|18]! A 2 1 ‘o » 2%
trace organics, trace gravel, contains 2 12
5 . ) 173 [25.3%]
| slight roots, brown and gray, moist, very |
] loose 1 1-won-
] s3] ss| 18|18 1 “won
b (0)
] CL) SANDY LEAN CLAY, variegated red- 1 4ss
154|555 | 1818 ian)- gray, moist, stiff ’ 1 @) 13
10 ’ ’ 168
_ - _
_ SC) CLAYEY SAND, orange and gray, wet 1 111
155 (55| 18|18 io r)noist very loose to Igose s 1 @
15 ’ 163
] 4 333
156 | ss |18 |18 1 e ¢
20 i END OF BORING AT 20 FT 158 ]
25 153
30 148 -
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
3 WL (First Encountered) BORING STARTED:  Jun 17 2024 CAVE IN DEPTH:
¥ WL (Completion) 12.00
BORING ) Jun 17 2024 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) Geoprobe 7822DT DRILLING METHOD: Hollow Stem Auger

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: E—
McDonald's USA, LLC 33:6900 B-05 1of1 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
32-0312 McDonald's Lillington, NC, 01.00.14 Quantex, Inc. EE—
SITE LOCATION: _
LOSS OF CIRCULATION 1007,
102 W Cornelius Harnett Blvd, Lillington, North Carolina, 27546
LATITUDE: LONGITUDE: STATION: SURFACE ELEVATION:
BOTTOM OF CASING ) 3
35.418377 -78.803599 177.0
* @ STANDARD PENETRATION BLOWS/FT /\ uQuIb LIMIT
o« = N . g 0 20 30 40 50 X PLASTIC LIMIT
. @ w = = 9 r . c 20 40 60 80 100 e
E % ,i z \: E Z % Z ROCK QUALITY DESIGNATION & RECOVERY| O CALIBRATED PENETROMETER
z 2|45 |3 DESCRIPTION OF MATERIAL 2| 2 =5 [T T
o Y o o] 5 o = YL |— r 1 2 3 4 5
g % <§( % Q '<_‘: & 4] § P4 MCSAMPLER BLOWS/FT @ WATER CONTENT %
< n < o2 = o < [FINES CONTENT] %
n n S 1020 30 40 % 10 20 30 40 50
t v TEXAS CONE PENETRATION BLOWS/FT]|
i Asphalt Thickness[9.00"] i
] (CL) SANDY LEAN CLAY, brown to T o303 20 .
S-1 | SS | 18 | 18 | variegated red- tan- gray, moist, firm to I ) 1H
stiff E [45.0%]
] 4 ess
]S2|SS| 18 | 18 1 (o )
5 172
1s3|ss| 18|18 ] e
45 4 @ A
— SC) CLAYEY SAND, orange, moist, loose 1 sss
Tsal|ss|s|18]| & 1 o ;]
10 i END OF BORING AT 10 FT 167i
15 162
20 157 -
257 152
30 147
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
3 WL (First Encountered) BORING STARTED:  Jun 17 2024 CAVE IN DEPTH:
¥ WL (Completion) DRY
BORING ) Jun 17 2024 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) Geoprobe 7822DT DRILLING METHOD: Hollow Stem Auger

GEOTECHNICAL BOREHOLE LOG




CLIENT: PROJECT NO.: BORING NO.: SHEET: E—
McDonald's USA, LLC 33:6900 B-06 1of1 E c
PROJECT NAME: DRILLER/CONTRACTOR: g
32-0312 McDonald's Lillington, NC, 01.00.14 Quantex, Inc. EE—
SITE LOCATION: _
LOSS OF CIRCULATION 1007,
102 W Cornelius Harnett Blvd, Lillington, North Carolina, 27546
LATITUDE: LONGITUDE: STATION: SURFACE ELEVATION:
BOTTOM OF CASING ) 3
35.418651 -78.803350 178.0
* @ STANDARD PENETRATION BLOWS/FT /\ uQuIb LIMIT
o« = N . g 0 20 30 40 50 X PLASTIC LIMIT
. @ w = = 9 r . c 20 40 60 80 100 e
E % ,i z \: E Z % Z ROCK QUALITY DESIGNATION & RECOVERY| O CALIBRATED PENETROMETER
z 2|45 |3 DESCRIPTION OF MATERIAL 2| 2 =5 [T T
o Y o o] 5 o = YL |— r 1 2 3 4 5
g % <§( % Q '<_‘: & 4] § P4 MCSAMPLER BLOWS/FT @ WATER CONTENT %
< n < o2 = o < [FINES CONTENT] %
n n S 1020 30 40 % 10 20 30 40 50
t v TEXAS CONE PENETRATION BLOWS/FT]|
i Asphalt Thickness[5.00"] i
i (CL) SANDY LEAN CLAY, trace silt, brown T 3949
S-1 | SS | 18 | 18 | tovariegated red- tan- gray, moist, soft I A
to stiff b
752 ss |18 | 18 q see
17 4 (14 14
5 173
1s3|ss| 18|18 ] s
a1 7 ] (11) 1
— SC) CLAYEY SAND, orange, moist, loose 1 ass
Tsal|ss|s|18]| & 1 o D
10 i END OF BORING AT 10 FT 1687,
15 163-
20 158 -
257 153 -
30 148 -
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL
3 WL (First Encountered) BORING STARTED:  Jun 17 2024 CAVE IN DEPTH:
¥ WL (Completion) DRY
BORING ) Jun 17 2024 HAMMER TYPE: Auto
Y WL (Seasonal High Water) COMPLETED:
EQUIPMENT: LOGGED BY:
W WL (Stabilized) Geoprobe 7822DT DRILLING METHOD: Hollow Stem Auger

GEOTECHNICAL BOREHOLE LOG




Appendix C — Laboratory Testing

Laboratory Testing Summary
Plasticity Chart



Laboratory Testing Summary

Atterberg Limits **Percent Moisture - Density CBR (%)
Sample Location Sample Depth AMC Soil Passing #Organic
P Number (ft) (%) Type LL PL Pl No. 200 <Maximum | <Optimum o1in lo2in Content (%)
Sieve Density (pcf) | Moisture (%) | in.pv.ein.
B-01 S-2 3.5-5.0 9.2 SM 17 NP NP 28.3
B-02 S-1 1.0-2.5 15.6 SC 32 17 15 47.1
B-04 S-2 3.5-5.0 12.9 SM 27 NP NP 25.3
B-05 S-1 1.0-2.5 18.1 SC 40 20 20 45.0

Notes: See test reports for test method, "ASTM D2216-19, *ASTM D2488, **ASTM D1140-17, #ASTM D2974-20el < See test report for D4718 corrected

values

Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California

Bearing Ratio, OC: Organic Content

Project: 32-0312 McDonald's Lillington, NC, 01.00.16
Client:

Project No.: 33:6900
Date Reported: 7/10/2024

Office / Lab

ECS Southeast LLC - Raleigh

Address

5260 Greens Dairy Road
Raleigh, NC 27616

Office Number / Fax
(919)861-9910

(919)861-9911

Tested by

Checked by Approved by

Date Received

acreech

acreech acreech

6/26/2024




LIQUID AND PLASTIC LIMITS TEST REPORT

60
Dashed line indicates the approximate
upper limit boundary for natural soils
50
=]
L
A
S 40
T
|
Cc
|
T 30
Y
|
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LIQUID LIMIT
TEST RESULTS (ASTM D4318-10 (MULTIPOINT TEST))
sample sample | Sample |\ 5 | b | ggepao | %<#200 | AASHTO | USCS Material Description
Location Number Depth (ft) d P
[ ] B-01 S-2 3.50-5.00 17 NP NP 28.3 (SM) SILTY SAND, Reddish Yellow
L B-02 S-1 1.00-2.50 32 17 15 47.1 (SC) CLAYEY SAND, Yellowish Red
A B-04 S-2 3.50-5.00 27 NP NP 25.3 (SM) SILTY SAND, Dark Brown
o B-05 S-1 1.00-2.50 40 20 20 45.0 (SC) CLAYEY SAND, Brown
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