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Core States Group Restaurant Design
201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014

MCD 16681 Calculations By: dab

Project : 041-1135

PROJECT DESIGN CRITERIA

BUILDING CODE / YEAR:

FOUNDATION DESIGN:
Soil Report Prepared By:
Soil Report Number:
Soil Report Dated:
Type of Foundation:
Soil Bearing Capacity:
Minimum Footing Depth:
Minimum Footing Width:
Special Ordinances:

LOAD CRITERIA:
A. Dead Load:
Roof:
B. Live Load:
Floor Load:
Minimum Roof Load:
Ground Snow Load:
Special Ordinances:
C. Wind Load:
Wind Velocity:
Wind Exposure:
Wind Importance Factor:
Special Ordinances:
D. Seismic Load:
Ss/S1:
Fa/Fv:
Occupancy Category:

Seismic Importance Factor:

Seismic Design Category:
Site Class:

Structural System:

R:

Special Ordinances:

SERVICEABILITY:
Dead Load + Live Load:
Live Load:
Wind Load / Seismic:
Secondary Wall Members:

ADDITIONAL ORDINANCES OR AMENDMENTS:

2012 International Building Code

PSI

0502841

6-28-2013

Masonry

2500 psf cols 2000 psf footings
18 inches

18 in (wall), 30 in (column)

4-6 feet of overexcavation reqd.

20 psf

100 psf
20 psf
10 psf

115 mph-Ultimate 3S Gust
B
1.0

79.7% / 28.3%

1.181/1.834

[l

1.0

D

D

Inter. Reinf. Masonry Shearwalls/OSCBF
3.5/3.25

L/180
L/240
L/240
L/90
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Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Conversion Factors:

LOAD ANALYSIS:
Ibf Ibf
k:= 10001bf plf := ? psf := >
ft
Building Dimensions: Lug := 45t
1. Roof Dead Load:
Roof DLr := 20psf
2. Roof Live Load: Lo = 20psf
At:= Lut-Sj At= 27012

R1:= |1.0 if Ats200ft2

ft

0.6 it At>6001

R2:=|1.0 if F<4
(1.2-0.05F) it 4<F<12
0.6 if F>12

LLr := Lo-R1-R2

3. Wind Load:

Basic Wind Velocity of 115 mph, Vfm

LLr = 18.6-psf

Restaurant Design
Winchester & Malco Way

Memphis, TN
MCD 16681
cf := ot ksi:= LS
P 3 T2
ft in
Lup == 115.331t Sj:= 6.0ft
R1=0.93

(1 2 o.oor‘“] it 20012 < At < 600

slope of roof, number of inches of rise per foot

R2 =1

Exposure B

According to ASCE7-10, Directional Simplified Procedure Chapter 27:
a:= min(0.10-Lu;.0.10-Lu. . 0.4-Hp)

Main WIndforce Resisting System:

Horizontal Pressures

Longitudinal Direction
Lower Wall PwL := 24.5.pst

Parapet PpL = PwL-2.25

Vertical Pressures

x:=0.692

PwL = 24.5.psf
PpL = 55.125 pst

Table 27.6-1

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Hp = 18.671

Transverse Direction

Table 27.6-2

Exposure Adjustment Factor

20f83

PWT = 21.2-psf

PpT:= PwT-2.25

a=4.5#

PwT =21.2.psf

PpT = 47.7 pst



Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Windward Roof PR3 := -33.1.psf-x
Leeward Roof PR4 = —-29.5.psf-x

PR5 := —24.2.psf-\

PW\/U = mln(PR3, PR4» PRS’_1 6p$f)

Pwyq := 16psf
PWU = 1 93p$f
hw:= 13.33ft Joist Bearing height

hw
Th:= Py + (Ho — hw)

hp:=(Hpb—-hw)  hp="5.34tt
hw
VWnu = PpL-hp-LuL + PWL-ELUL

Components and Cladding:

EWF:= 0.9 Table 30.7-2

Pwr == 77.4pst-xEWF Zone 2

Pw:=33.7pst xEWF  Zone 4

Pwu = Pwr + Pw

4. Snow Load: Ground pg = 10pst

Ce=1.0  1s=1.0 =10

Pt := 0.7-Ce-Ctls-Pg

Pfmin:= |(Is-Pg) if Pg<20psf
(20psf~|s) it Pg>20psf

Ps:= max(mein,Pf) Pt = 10-psf

Th=12.0051t

Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

PR3 = -22.905.psf

PR4 = -20.414 pst

PRs = -16.746.psf

Pwyy = -22.905.pst Wind Load - Vertical

Wind Down

Pwu=19.3pst  Wind Load - Uplift

Hw := 9.33ft height of Hg := 2ft Height of
window sill
Tributary Height

h
Vwnu=52.782k  Vwpyu:=PpT-hp-Lut + PWT-EWLut =17.821k Vwpu=17.821k

Chapter 30

Pwr = 48.205.pst Wind Load - Vertical

Pw = 20.988.psf Wind Load - Horizontal Wall

Pwu=69.193pst  Wind Load - Uplift on Overhang

hr = 40ft

Pf = 7-psf ASCE 7-10

Pfmin = 1 OpSf

3 0f 83



Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Restaurant Design

Memphis, TN
MCD 16681

0.1

Winchester & Malco Way

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Ya = TSPQ + 14pCf Ya = 153pCf

N = min(wa,30pcf) ~=15.3pcf snow density

hp := Pt hp = 0.6541t height of snow for flat roof snow load
N

he:= hr - hp he = 3.346it height of parapet minus hb

h
check := if[hz < 0.2,"Drift Load not required to be applied" ,"Drift load needs to be applied"]

check = "Drift load needs to be applied"

Drift from parapet:

Drift in Transverse direction:

34
LUt Pg
hata := [0.4% [— 22 10] - 1.54‘0.75
ft psf

hdt = if(hdta < hc. hdta, hc)

hata = 1.301t

hgt = 1.301f

hdta
Waita := if[hdta < he.4-hgta. 4 h Wta = 5.2031t
c

Wt := min(Wdta,S-hc) Wt = 5.203ft
Pgt= 19.9083.psf

Pm = 29.903.psf

Pdt:=~v-hdt

Pm:= (hat+ hb)-~

| W |

o
) f
Pf

Drift in Longitudinal direction:

34
Lu | Pg
hdLa = {(0.4% [—=. -2 10] - 1.540.75
ft psf

hdL = if(hdLa < hc. hdLa. hc)

hdLa = 2.195ft

hgL = 2.195ft

hdLa
WdLa = if[hdLa <hc.4hdLa. 4 . WqLa = 8.7791t

c

WL = min(WdLa,8~hc) WqL = 8.779it
PdL = 33.579.psf

Pm = 43.579.psf

PdL = ~-hdL
Pm:= (hdL + hb)~
5. Seismic Load:

4 of 83

Height of Drift:

Width of drift
Drift surcharge load

Maximum intensity of snow load at parapet

Height of Drift:

Width of drift

Drift surcharge load

Maximum intensity of snow load at parapet



Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Lu. = 115.331t Lut = 451t lg=1.0
Wwag := 45psf Weight of wall, 8" masonry block w/ reinforcement and grouted solid at 48" o.c.-32" o.c.
Wwog := 57psf Weight of wall, 8" masonry block w/ reinforcement and grouted solid at 24" o.c.- 16" o.c.
Wwg := 81psf Weight of wall, 8" masonry block w/ reinforcement and grouted solid at 8" o.c.
wst := 10psf Weight of metal studs w/ EIFS finish
Wm = Ww4g wm = 45.psf
hw:= 13.33ft Joist Bearing height Hw := 9.33ft height of window Hg := 2.0t Height of sill
h .
Thi= — + (Hp - hw) Th = 12.0051t Tributary
2 Height
Seismic Base Shear: Vs
Sg:=79.7%  Fg:=1.181 =12 Ct:=0.02 x:=0.75
S1:=28.3% Fy:=1.834
2
Sms = Fa:Ss Sms = 0.941 Sds = E-Sms Sds = 0.628
2
Sm1 = Fy-S1 Smi=0.519 Sdi = E-Srm Sq1 = 0.346 Cu=1.7
h X
Ta = ct{f;”j Ta=0.14
T:=CyTa T=0.237
SDCg:= |"A" if Sgs<0.167 SDCg = "D"
"B" if 0.167 < Sgs <0.33
"C" it 0.33<54s<0.50
"D" if 0.5<8Sqs
SDCq := |"A" if Sq1<0.067 sbcy = "D" SDC := max(SDCs, SDC1)
"B" if 0.067<Sq41<0.133
"C" if 0.133<S41<0.20
"D" it 0.2 <Sg4
Result = if(S1 > 75%."E" .sDC) Result = "D" Seismic Design Category D
R1:=3.5 A-8 Qo1:=2.25 Cd1:=2.25
Ro:=3.25 B - Qo2:=2 Cg2:=3.25
4
p=1.3 Redundancy For Seismic Design Category D
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Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Sds
Cs1 = R
IE
Sd1
CSmax1 = T-‘ if T< T|_
['E]
Sd1-TL
if T>TL
2[R1]
T —
IE

CSmin‘] = 001 if S1 < 60°/o
0.5-34

if S12>60%

Cs1:= |Cs1 if Csmint < Cs1 < Csmax1

Csmin1 if Cs1 < Csmint

Csmax1 if Csmax1 < Cs1

Restaurant Design
Winchester & Malco Way

Memphis, TN
MCD 16681
S
Cet =0.179 Cep e 238
R2
IE
Sd1
CSmax1 = 0417 CSmax2 = T if T< T|_
2
(%)
Sa1TL
Ro if T>TL
)
IE

CSmin‘] = 001

Cs1=0.179

CSmin2 = 001 if S1 < 60°/o
0.534

Cs2:= |Cs2 if Csmin2 < Cs2 < Csmax2

if S12>60%

Csmin2 if Cs2 < Csmin2

Csmax2 if Csmax2 < Cs2

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Ce2 = 0.193

CSmax2 = 0449

CSmin2 = 001

Csp=0.193

Wait:= wm| (2-LuL)-(Th) Wqit = 124.608k

WL := wm-[(Z-Lut)»(Th)} WqlL = 48.62.k

Wroof == DLr-(Lul_-Luy) Wioof= 103.797 k

Wmech := 925Ibf + 8001bf + 30001bf-2 + 1501bf-3 + 1001bf.2 + 2601bf-3 Wmech = 9.155k

Wm:= |Wmech if Pf< 30psf Wm=9.155k

Wmech + (0.2-Pf»LuL-Lut) if Pg> 30psf

Wt := Wroof + Wit + Wm Wi =237.56-k WL := Wroof + WdIL + Wm wp=161.572«k

QEt := Cg2-Wt Qpt = 45.868 k QEL = Cg1-WL QEL = 28.968k

Eht:= QEt-p Ent=59.628 k EhL:= QgL-p EnL = 37.658k

Evi:= 0.2-Sgg-Wt Evi=29.814k EyL = 0.2.S¢s- WL EyL =20.277 k

Est:= Ent+ Evt Est=89.442 k EsL = EnL + EvL EsL=57.936-k

E7t:= Ent— Evt E7t=29.814k E7L = EnL - EvL E7L=17.381k

Vgt = .7Ent Vst = 41.74k Vsl = .7EnL VgL = 26.361.k ASD Factored

6 0f 83



Core States Group Restaurant Design

201 S. Maple Ave. Ste. 300 Winchester & Malco Way
Ambler, PA 19002 Memphis, TN
MCD 16681
VWhn = .6VWnu Vwn = 31.669 k VWb = .6VWpu
Viut:= max(Vst, Vwn) Viut=41.74k ViuL := max(VsL, Vwb)
Load Combinations (Strength Design):
LC1:= 1.4DLr LC1 = 28 psf
LCc2:= 1.2.DLr + 0.5P¢ LC2 = 29-psf
LC2a:= 1.2.DLr + 0.5.LLr LC2a = 33.3 psf
LC3:= 1.2.DLr + 1.6.LLr + 0.5Pwyqg LC3=61.76psf
LC3a:= 1.2.DLr + 1.6-Pf + 0.5-Pwyq LC3a = 48-psf
LC4:= 1.2.DLr + 1.0-Pwyg + 0.5-P¢ LC4 = 45.psf
LC4a:= 1.2.DLr + 1.0-Pwyq + 0.5-LLr LC4a = 49.3 psf
Est
Lc5:=1.2.DLr + 1.0- +0.2-P; LC5 = 43.234 psf
Lut-Lup
EsL
LC5a:= 1.2.DLr + 1.0 +0.2.P¢ LC5a = 37.163.psf
Lut-Lu
LC6:= 0.9-DLr + 1.0-Pwyy LC6 = -4.905 psf
E7t
LC7:=0.9-DLr + 1.0 LC7 = 23.745 psf
Lut-Lup
E7L
LC7a:= 0.9-DLr + 1.0 LC7a=21.349psf
Lut-Lup

TL := max(LC1,LC2,LC2a,LC3,LC3a,LC4,LC4a,LC5,L.C5a,LC6,LC7,LC7a)

TLgery:= DLr + max(Pf,LLr) + 0.6Pwyq

Roof Joist Design:
Design of typical joist (J1):
Lj:= Lug— 1.33t DLr = 20-psf LLr = 18.6-psf Lj=43.67it
Wy = TL-Sj Wy = 370.56-pif

Pdt Wt Si

S )
Wl 2 .
Rj1:= + Rj1 = 8.39k
2 L
Pdt Wt Sj
Wyl 5

Rj2 = 5 + ¥ Rj2 = 8.104-k
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Region: Gr. Southern

Date: 2/21/2014
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vwp = 10.692.k ASD Factored
ViuL = 26.361 k

Governs

TL=61.76-psf

TLserv = 482 pSf

ag:=— ag = 1.734t Sj= 61t
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201 S. Maple Ave. Ste. 300

Restaurant Design
Winchester & Malco Way

Project : 041-1135
Region: Gr. Southern

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Pdt-Wdt-Sj Lj
o TSN g ]
i Wyl 2 2 .
Mjcent := 8 Mijcent = 94.85ft -k
Lj Pdt-Wdt Sj
Wl o g (e
i 2[-b], 2 Mipoint = 888531tk
ipoint:= ———|Lj— — ipoint = 88. :
poin > j 5 L poin

Using the Manufacturer's Design Properties For LH Series 28LH06, Lj = 44 ft, Depth @ ends = 28

Wallow-Lj Wall -L'2
Wa”ow = 592p|f Ra”ow = a ;W J Ra”ow = 12926k Ma”ow = % Ma”ow = 141 . 1 23kft
Rj:= max(Rj1,Rj2) Rj = 8.39k
check := if(Rauow > Rj,"OK","Not OK" ) check = "OK"
Mj := max(Mijcent Mipoint) Mj = 94.85 k-t
check := if(Mauow > M;j,"OK" ,"Not OK") check = "OK"
Use 28L.H06 for Roof Steel Joist for TL
Design of joist at Mechanical Load (RTU-1 and RTU-2):
Pmech
r& Lj/2 — =
DL + LL
[ ] [ [ [ ]
Lj
Lj=43.67it Mj = 94.85 k-t Rj = 8.39k Trib := 6.0ft
Pmech = 33080Ibf Pmech = 412.5.1bf a:= Oft c:= 8t b=Lj-a-c b=26.67t
Pmech2 := 10001f Pmech2 = 250-Ibf bo := 9.5ft cp = 3.5ft ag:=Lj-b2-c2 a2 = 30.671t

Wumech:= TL-Trib_

1.6Pgt+Wgt TribL

Wumech = 37056p|f

(Lj-ad)

i Wumech-Lj 2 1.2-Pmech 1.2Pmech2

Rig := . + . (Lj-a+b)+ ————(Lj-az + b2)
2 L Li Lj
1.6Pgt+Wgt TribL

- Wumech-Lj 2 1.2-Pmech (L-ba) 1.2Pmech2 (L-b )

14 = + ) + ) \Lj-b+a)j+ ————(Lj-b2+a2

Lj Lj Lj

Rimax := max(Ri3. Rj4) Rimax = 9.418k

8 0f 83



Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
1.6PgtWgt TribL Lj
2 - - - . Lj _ ad).f
Wi _ Wumech'l; 2 2 1.2:Pmech L asblas 1.2Pmech2 L b
Jcent2 == 8 + L + L ( j—a ) a 7Lj ( j—az 2) a2
W Lj 1.6PgtWgt TribL L )
h— ————ad(Lj-ad
Mio umee 2 L b 2 ! 1.2-Pmech L b bt 1.2Pmech2 L bo s b
Jpoint2 == 5 TL— 5 + L + L ( i~ +a) 7|—j (J— 2 32) 2
Mj2 := max(Mjcent2, Mipoint2) Mj2 = 109.756-kft

Using the Manufacturer's Design Properties For LH Series 28LHO06, Lj = 44 ft, Depth @ ends = 28

check := if(Rauow > Rjmax. 'OK","Not OK" ) check = "OK"

check := if(Mauow > Mj2,"OK" ,"Not OK") check = "OK"
Use 28L.HO06 for Roof Steel Joist for TL
Design of joist at Mechanical Load (RTU-1 and MAC):

Lj=43.67it Mj = 94.85 k-t Rj = 8.39k Trib := 6.0ft

Pmech := 33080Ibf Pmech = 412.5.Iof a:= 6.5ft c:=6.67ft b=Lj-a-c b =30.51t
Pmech? = 92:'” Pmechz = 154.167:b1 b= 10.331  ©0p:=4.33%  ap:=Lj—ba—cp a2 = 29.011
Wumech := TL-Tribp Wumech = 370.56-plif

1.6Pgt-Wgt Trib

(Lj—ad
 Wumech'Lj 2 ) ) 1.2:Pmech 1.2Pmech2
Rj5 = + + . (Lj-a+b)+ ————(Lj-az + b2)
2 L Lj Lj
1.6Pgt-Wdt TribL
7>ad
~ Wumech'Lj 2 1.2:-Pmech 1.2Pmech2
Rig := + + _ (Lj-b+a)+ ————(Lj—b2 +ap)
2 Lj Lj Lj
Rimax := max(Ris. Rjg) Rimax = 9-441k
1.6PgtWqt TribL Lj
2 — Lj _ ad).f
Wi Wumech-Lj 2 2 1.2:Pmech (L 0) 1.2Pmech2 (Lj- a2 +b2)a
cent3 = + _ + ——(Lj-a+b)a+ —————(Lj-ag + b2)az
8 Lj Lj Lj
Lj 1.6Pgt+Wgt Trib ( )
Wumech — — - ad(Lj-ad
Wi 2 L Lj 2 ) 1.2-Pmech (L=b+a)b 1.2Pmech2 (b b
point3 = 1L-=1+ , + ——(Lj-b +a)-b+ —————(Lj- bz + a2) b2
P 2 2 Lj Lj Lj
Mj3 := max(Mjcent3. Mipoint3) Mj3 = 106.815 kft

9of 83



Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Using the Manufacturer's Design Properties :

check = if(Rauow > Rjmax. OK","Not OK")

check = if(Mauow > M;3,"OK" ,"Not OK")
Use 28LH06 for Roof Steel Joist for TL

Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

For LH Series 28LH06, Lj = 44 ft, Depth @ ends = 28

check = "OK"

check = "OK"

Design of joist at Mechanical Load (RTU-3 and Condensers):

Lj=43.67it Mj = 94.85 k-t Rj = 8.39k Trib := 6.0ft
Pmech := 33080Ibf Pmech = 412.5.Iof a:= 8.33f c:= 8ft b=Lj-a-c b = 27.34+#t
Pmech2 := 260ibt.3 Pmech2 = 78 Ibf bo = 12.75ft cp:= 5.67t ag:=Lj-b2-c2 ap = 25.25tt

10

Wymech := TL-Trib_

1.6PgtWgt TribL

Wumech = 37056p|f

(Lj—ad
Ai WumechLj 2 (1i-20) 1.2.Pmech (L b) 1.2Pmech2 (Lj- a2 +b)
j7 = + . + . (Lj-a+b)+ ————(Lj—ag + b
Lj Lj Lj
1.6PgtWgt TribL
Wumech-Lj 2 ' 1.2-Pmech 1.2Pmech2
Rig := + . + _ (Lj-b+a)+ ————(Lj-b2 +ap)
Rimax := max(Rj7.Rig) Rimax = 9-346-k
1.6PgtWqt TribL Lj
2 — Lj _ ad).f
Wi Wumech-Lj 2 2 1.2-Pmech (L 0) 1.2Pmech2 (Lj- a2 +bp)a
icents4 = + ) + . \Lj-a+b)a+—————(Lj-az2+Db2)az
8 Lj Lj Lj
Lj 1.6Pgt+Wgt TribL )
Wumech ——ag(Lj- ad
Wi 2 L Lj 2 ) 1.2:Pmech (L=b+a)b 1.2Pmech2 (b b
ipoint4 == ——————| Lj— — | + ) + ) \Lj-ob+apb4 —————Lj~ b2 +az)-b2
P 2 2 Lj Lj Lj

Mj4 := max(Mjcent4Mipoint4) Mj4 = 106.363 k-ft
Using the Manufacturer's Design Properties For LH Series 28LHO06, Lj = 44 ft, Depth @ ends = 28

check := if(Rauow > Rjmax, 'OK","Not OK" ) check = "OK"
check = if(Mauow > Mj4,"OK" ,"Not OK") check = "OK"
Use 28L.HO06 for Roof Steel Joist for TL
Design of joist @ Ends of Bldg:
Lj=43.67it Sj = 61t WqL = 8.779it P4L = 33.579psf
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Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Restaurant Design
Winchester & Malco Way
Memphis, TN

MCD 16681

3 4
[L+lL **ﬂJ
[T T
Rd 1
b g H
Vi \
@ Location 1 s;;-3.0t Sj2 = 6.0t Sj3 = 6.0t
L1:=WdL- Sj1 L1 =69.347.in
PgL-L Sj1 +Sj
Wu = {1 .6( di 1] . TLK’”JZ] Wuq = 437.07.pi
WdL 2
i Wu1 -Lj i
Rj15a:= Rj15a = 9.543k
Wu+ -Lj2

Mgg = Mgg = 104.19.k-ft

check = if(Rauow > Rj154."OK" ,"Not OK" ) check = "OK"

check := if(Mauow > Mgg, "OK" ,"Not OK") check = "OK"
@ Location 2 Lo:=L1-Sj2 Lo = -2.653n

PgL-L Sj2 + Sj
Wup = {1 .6( di 2] + TLK 2+ 13] Wuz = 362.44pif
WdL 2

. Wug-Lj ,

Ri15p = Ri15p = 7.914-k
Wuz-Lj

Mgp = 8 Mgp = 86.4 k-ft
check = if(Rauow > Rj15p."OK" ,"Not OK" ) check = "OK"
check = if(Mauow > Mgp. "OK" ,"Not OK") check = "OK"

Use 28LH06 for Roof Steel Joist for TL
Roof Deck Check:

Use 1 1/2" B 22 gauge metal deck, 3 spans wallow:= 87psf
check := iflwallow = TL,"OK" ,"Not OK") check = "OK"

. 4 .3 .3
dt:= 0.0295in I:=0.169in Sp:= 0.186in Sn:=0.192in
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Fy := 33ksi

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab



Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab

Use 5/8" puddle welds @ 6" o.c. at perimeter supports and at 12" o.c. at intermediate supports

Roof Joist Bearing Plate: r.,, - 70ksi Es = 29000ksi
Rimax := max(Rj15a, Rimax) Rjmax = 9.543 k fy := 36ksi
Use allowable stress on masonry below bearing plate: p := 250psi
Areqd := Rjmax Areqd = 38.1 74~in2
Use bearing plate 5"x12"  |.= 5in w:=12in
2
Aact:= lw Aact = 60-in
check = if(Aact > Areqd, "OK" ,"Not OK" ) check = "OK"
Fb:= 0.751y Fb = 27 ksi
fo. Fumax fo=0.159ksi
l-w
check = iflFb > fb,"OK" ,"Not OK") check = "OK"
n:= il n=2.5in
2

2
o | SO t=0.332n
Fb

Use Bearing Plate 3/8"x5"x12" w/ 2-1/2"¢x6" Headed Studs

Vmax := Rjmax Vmax = 9.543k
Frw := 0.6-Fayx Fnw = 42 ksi nominal Shear stress at fillet weld
A:=0.177in-2in-2 A-0.708in° Weld Throat Area for 1/4" fillet weld 2 1/2" long
$Rn := 0.45.Fnw-A $Rn=13.381k Design Shear Strength
Weld:— M Weld=0.713

®Rn

check := if(WeId <1.0,"OK","Not OK") check = "OK"

Joist welded to bearing plate 1/4" fillet weld, 2" long both sides of joist, minimum

Lintel Design:
Lintel L1 over service doors and DT windows:

L1:=4.671t win = 45-psf hm:=11.33ft Fy == 306ksi op:=0.9
Lut
wi:= TL(Z] +1.2wmnhm w1 =2001.42-pif
Lut
wWisery = TLserv{zj +Wmhm wigery = 1594.35 pif
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Core States Group
201 S. Maple Ave. Ste. 300

Restaurant Design
Winchester & Malco Way

Ambler, PA 19002 Memphis, TN
MCD 16681
Ry W R1 = 4.673k
2
2
M1 = WH; M1 = 5.456.ft.k
Try 2-L5x3 1/2x5/16 _ 36uksi Fyu = 58Ksi Ag = 5.12in
$tPny = 113k otPny = 137k Ji= 0.0883in4 G:= 11200ksi
Allowable Bending: bt = 3.5in t:= 0.313in Sy = 3.87in°
Mp := Fy-Zx Mp = 10.35t-k
|

23 Y B-1.133

L1 J

Eg ly-G-J
Mcr—ﬁ\/Sy ( /1“3\)

Mcr = 108.474 1tk

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

A = 3.84in° 7y~ 3.45in°
ly = 2.69in" d:= Sin
= 13.2n"

bt Es
o= — x=11.182 »i=045] = »=12.772
tf Fy
check := |"Section is Compact" if X< check = "Section is Compact”
"Section is slender" if X¢> N
Mnx := min(Mp , Mcr) Mnx = 10.35-ft-k
check := if(Mnx > M1,"OK","Not OK") check = "OK"

Qs=1

s~ 1.0 if 2<0.75 | =2
Fy
Fy Es Es
1.908 - 1.22.x¢ if 0.75 | — <xc<1.03. | —
| Es JFy JFy
0.69-E E
® it xc>1.03,/§
Fyhe y
Fp:= 0.6-Qg Fy =21.6ksi
M
e 0 o = 15.226 ki
Sx
Result := if(Fb > fy,"OK" ,"Not OK") Result = "OK"
4
5wigery-L1
_ O Wsevl A =0.045.n

384.Eg 1k
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201 S. Maple Ave. Ste. 300

Restaurant Design
Winchester & Malco Way

Ambler, PA 19002 Memphis, TN
MCD 16681
L1 . .
Aallow := —— Aallow = 0.0983:in Amax = 0.3in
Aallow := if( Aallow < Amax, Aallow, Amax) Aallow = 0.093:in
check := if(A < Agliow."OK" ,"Not OK") check = "OK"
Use 2-L5x3 1/2x5/16 LLV
Lintel bearing on masonry bw:= 7in bearing := 6in
check: »
p:= 250pSI Pact == Pact = 1 1 1 269pSI

bw-bearing

check = if(p > pact. "OK" ,"Not OK")

check = "OK"

Lintel L1 over rear crew window:
hm:= 10.67it

L2:= 3.33ft wm = 45.psf Fy = 36-ksi

Si
W2 = TL.[zj\J +1.2wmhm w2=761.46pif

Si

W25erv = TLserv-{zj\J + Wm'hm W25erv = 62475pr

R2:= welz R2 = 1.268k
2
2
M2 = W22 M2 = 1.055.it-k
8
Try 2-L.5x3 1/2x5/16 Fy = 36-ksi Fu := 58ksi
otPry = 117k ot = 145k J:= 0.0883in"
Allowable Bending: bf:= 3.5in tf:= 0.313in
Mp := Fy-Zx Mp = 10.35-ftk
[
B-232. Y B-1.133
L1y J
[ Ealy-G-d
Mor i= ﬁ\/%(B s 52> Mer = 152.125.ft.k
bt Es
A= — A=11.182 a=045 ] — N=12.772
tf Fy
check := |"Section is Compact" if X<

"Section is slender" if xc> N
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Ag = 5.12in?
G:= 11200ksi

Sy = 3.87in°

Ao = 3.84in°
= 2.69in"
b= 13.2in"

check = "Section is Compact"

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Zy = 3.451n°

d:= 5in



Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Mnx = min(Mp, Mcr) Mnx = 1035ﬂk
check = if(Mnx >M2,"OK" ,"Not OK") check = "OK"
Es
Qsi= 10 if )\050.75' e Qs= 1
Fy

Fy Es Es
1.908-1.22x¢ | — if 0.75 | — <x;<1.03 | —
Es Fy Fy
0.69E E
S it x> 1.08 i
2 Fy

Fy)\c
Fb:= 0.6-Qs-Fy Fb=21.6ksi
M2
fb:= @b fb=2.945ksi
Sx
Result := if(Fb > fb,"OK" ,"Not OK") Result = "OK"
4
5-w2gery-L2
A SeseVEE A =0.005:in
384.Eg Iy
Aallow := 2 Aallow = 0.067-in Amax = 0.3in Aallow := if( Aallow < Amax, Aallow, Amax) Aallow = 0.067:in
check := if(A < Agliow."OK" ,"Not OK") check = "OK"
Use 2-L5x3 1/2x5/16 LLV
Lintel bearing on masonry check: bw = 7in bearing := 6in p = 250psi
pact = L pact = 30.186.psi check := if(p > pact. "OK" ,"Not OK") check = "OK"
bw:-bearing
STEEL HEADER DESIGN:
. Fyy := 46ksi wm = 45.psf ¢p=0.9 wgt = 10-psf
Header "H1" over front arcade openings:
Lni:= 144t TL = 61.76-psf hgt := bft Wp = 22.39plf
16in
wh1 = TL- 5 +3ft| + 1.2-wst-hgt + 1.2:wp whi = 325.321 -plf
16in
Whiserv := TLSBTV' 7 + 3ﬂ + Wst-hst + Wp Whiserv = 259123pr
Whiserv-Lh1
Vhiserv ::T Vhiserv = 1.814k
L
Vp = i =ht Vhi=2.277k
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Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

2
Wh1-Lh1

Pwu = 69.1 93p$f

Pmax-3ft-Lh1

Vhiy:= 5
Mhty = (PmaX'3f;|-h1)'|-h1
Ix
d
tw
tf
bt
Ag
Wb
Ty
fts
Zx | =
2 Beam Section
Cw Section :
Sx I=
Sy d=
ly tw=
J tf =
bT bf =
hT Ag =
. Wb
ry=
lis =
Zx Provided =
Zy Provided =
Cy =
Sy=
Sy =
ly=
J=
b/t=
h/t

Restaurant Design
Winchester & Malco Way
Memphis, TN

Project : 041-1135
Region: Gr. Southern
Date: 2/21/2014

Pi = 10.psf

HSS8X6X1/4

56.6

8.0

0.233|i

0.233]i

6.000] i

6.170

22.389

2.43(i

0.46(i

16.9

13.9

0.25

14.20

12.10

36.40

70.30

22.80

31.30

Aan nl :.

MCD 16681

Mh1 = 7.97-ft-k
Pmax = maX(Pwu —.9DLr, 1 6Pf)

Vhiy = 1.075k

Mhiy = 7.525kft

Calculations By: dab

Pmax = 51.1 93p$f

Chosen from dropdown of AISC Shapes

in"4

lookup from AISC tablel-1
lookup from AISC tablel-1
lookup from AISC tablel-1
lookup from AISC tablel-1
lookup from AISC table1-2
lookup from AISC table1-2
lookup from AISC table1-3

Table 1, eq. 9.6.7

from AISC table 3-2 lookup, change to smal,

in6
in3
in"3
in"4
in™
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Core States Group
201 S. Maple Ave. Ste. 300

Ambler, PA 19002 Memphis, TN
MCD 16681
c= [ 2VU.5| 1IN"*3
E= 29000 | ksi
vz ksi
4 ry = fy-in ry = 2.43:in
I == Ix-in Ix = 56.6:in
doedin 4= 8in fts = fig-in s = 0.461.in
.3 B -3
— tw=0.233in X 2x=16.9in
tf := tf-in tf = 0.233:in Zy = Zy-in3 Zy= 13.9-in‘3
bf := bf-in bf = 6-in Cw := Cw-in Cw= 0.25-in6
Ag:= Ag-in2 Ag = O.O43ft2 Sy = Sx-in3 Sy = 14.2-in3
M .
Ze M Zx=2.31in° Required
b-Fyy Zx
check := if(Zx <7x,"OK","Not OK") check = "OK"
Mh1y .3 .
Zy:= —— Zy =1.963:in Required
Fyy Zy
check := if(Zy <7y."OK" ,"Not OK") check = "OK"
Es ES
wi=1.12 | — » =28.121 o=1.40 | — w =35.152
Fyy Fyy

check := |"Section is Compact” if steel < Xp

"Section is non

Restaurant Design
Winchester & Malco Way

campact” if Xsteel> \p

"Section is slender" if Agteel> N\

Mh1

Mh1 .
— I Asteel
Fyy

if stee

check := if(Sx < Sx,"OK",

1< Sx = 2.079in°

"Not OK") check = "OK"

Check Torsional Capacity:
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Steel Modulus
AISC 14th ed. HSS Sections

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Sy = Syin° sy=12.1in°
ly = lyin ly=36.4in"
Jim din? 4=70.3in"
c=20.8
Fy = 46ksi
bt
Asteel = - Xsteel = 25.751

f

check = "Section is Compact”



Core States Group

Restaurant Design
201 S. Maple Ave. Ste. 300

Winchester & Malco Way

Project : 041-1135
Region: Gr. Southern

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
.. Es .
For= | (0.6Fyy) if ©<2.45 | —> For = 27.6ksi
tf Fyy
Es
0.6»Fyy-(2.45- Fj - -
W 045 | -5 4307 2
d Fyy tf Fyy
t
0.45872 Es Es
T T 6 3.07 | — < 2<260
2 Fyy  tf
d
)
Mnx = Zx-Fyy Mnx = 64.783 k-ft Mp = Mny

Mnit:= | "Lateral Torsional buckling does not apply" if gteel < Xp

b | F

(FCI"SX) if Xstee|> N

Mnit = "Lateral Torsional buckling does not apply”

Mnx := min(Mnx)

Mex := ¢bMnx

check := if(Mcx > Mp1,"OK" ,"Not OK" )

Mnx = 64.783 k-ft
Mcx = 58.305 k-t

check = "OK"

Mcy = db-Mny Mcy = 47.955 k-ft
check := if(Mcy > Mp1y. "OK" ,"Not OK" ) check = "OK"
Check combined compression and bending
ranacritu-
Pn := Fyy-Ag Ph = 283.82 k ot:=0.9 Pc:= ¢t-Pn Pc=255.438k P;:=0k
Aw = 2:(d - 3)-4 Aw = 3.402n° Gy=1.0 oy=1.0
Vi := 0.6-Fyy-Aw-Cy Vn = 93.903 k Vei= dy-Vn Ve =93.903k
M M
oo (’“ . *”y] SF - 0.294 eq:
Mex  Mey H1
check = iflSF < 1.0,"OK" ,"Not OK") check = "OK"

Check deflection:

4
5wh1serv-Lh1
Apg= —

384.Eg 1y

Ap1=0.136n
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Core States Group
201 S. Maple Ave. Ste. 300

Winchester & Malco Way

Project : 041-1135
Region: Gr. Southern

Restaurant Design

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
L
Aallow := 678:) Aallow = 028|n Amax = O.Sin Aa”ow = If(AEHOW < Amax,Aa”OW,Amax) Aa”ow = 028|n
check := if(Am < Agliow. "OK" ,"Not OK") check = "OK"
Use HSS8x6x1/4 LLV, Header H1
HSS Welded Connection to HSS Beam:
Fexx = 70-ksi fillet := iin Table D := fillet ow:=0.75 Ley := 7in-2 Leh := 5in-2
J2.4
Rny = O.G-Fexx-?z-DLev Rny = 77.959 k $Rnv:= dwRny  dRnv=58.469.k Vert. Design Shear Strength
Rnh = O-G'FeXX'E'D‘Leh Rnh = 55.685k oRnh:= dwRnn  ®Rnh=41.763.k Horiz. Design Shear Strength
check := if(Vh1 < ¢Rnv,"OK" ,"not OK") check = "OK"
check := if(Vh1y < ¢Rnh,"OK" ,"not OK" ) check = "OK"

Use 3/16" fillet weld all around HSS beam to plate

Metal Stud Bearing:

Fy == 33ksi het:= 15.33ft  a:= 9.5#

Pw=20.988.pst  TLgery = 48.2.psf

b:=hst—a

b =5.83ft Vhi=2.277k Vh1y = 1075.0551bf

using CSJ 6" 18 GA. metal studs spaced @ 16" o.c.:

I = 2.316in" Sy = 0.772n°
L

Pax = = Pax = 2277k
2

Pa”ow = 1 61 5k2 Pa”ow = 3.23k

check := if( Paliow > Pax."OK" ."NOT OK")

Vhiy-a-b
hlya Mstud = 46.608 k-in

Mstud = het
s

check = if{ Matiow 2 > Mstug."OK" ."NOT OK")

Header "H2" over side arcade openings:

A= 0.447in2

Mallow := 16764in.(Ibf)

allowable axial load for 2 studs @ 20psf cladding load, per dietrich

check = "OK"

check = "NOT OK"

Fyy = 406ksi wm = 45.psf op=0.9 wgt = 10-psf

Lho = 8ft TL=61.76-psf hgt := 6ft

o TL{ 16in
' 2

+ 3ft\J +1.2.wgthgt + 1.2:wp

wp = 22.39plf

Wha = 325.321.pif
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Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

16in
Wh2serv = TLserv' T + 3ft| + wst-hgt + wp

wh2-Lh2

Vh2:=

Wh2serv-Lh2

Vhaserv := 5

2
wh2-Lh2
h2= ———

Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

Wh2serv = 259. 1 23p|f

Vho = 1.301-k

VhZSerV = 1.036k

Mh2 = 2.603-ft-k

Pmax = maX(PWU —.9DLr, 1 6Pf) Pmax = 51 .1 93p$f

Pmax3ft|_h2

Vhay = 5

(Pmax-3ft-Lh2) Lh2

Mh2y := 4

Vhay = 0.614k

Mhoy = 2.457 k-ft
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Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Ix
d
tw
tf
i
Ag
wh
Ty
fts
Zx | =
2 Beam Section
Cw Section : HSS8X6X1/4 Chosen from dropdown of AISC Shapes
Sy | = 56.6/inM lookup from AISC tablel-1
8y d= 8.0lin lookup from AISC tablel-1
ly ty = 0.233|in lookup from AISC tablel-1
J tf = 0.233|in lookup from AISC tablel-1
bT bf = 6.000]in lookup from AISC table1-2
ht Ag= 6.170[in"2 lookup from AISC table1-2
. Wb 22.389|plf lookup from AISC table1-3
ry= 2.43|in
M = 0.46]in Table 1, eq. 9.6.7
Zx Provided = 16.9 | from AISC table 3-2 lookup, change to small
Zy Provided = 13.9
Cw= 0.25[in"6
Sy= 14.20|in"3
Sy = 12.10(in"3
ly= 36.40|in"
J= 70.30|in"4
b/t= 22.80
h/t 31.30
c= 20.8[in”3
= 29000 ksi Steel Modulus

Fy= _ ksi AISC 14th ed. HSS Sections
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Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
4 4 ry = fy-in ty = 2.43:in
I := Ix-in Ix = 56.6-in o o461, 5= Sy~in3 5y - 12.1-in3
d = d-in d= 8|n ts := lis'IN s = V. -In 4 4
- K 3 _ K 3 |y = |y|n |y = 364|n
tu o= tein tw=0.233in  XT&n 2x=16.9in . .
tf := tf-in tf = 0.233:in Zy = Zy~in3 Zy= 13.9-in3 Ji=din J=70.30n
bf := bf-in bf = 6-in Cw:= CW-in6 Cw= 0.25-in6 ¢=20.8
Ag:= Ag-in2 Ag = 0.0431%  Sy:= Syin° Sx=14.2in° Fy:= 4Bksi
M .
Zxe 2 Zx= 0.754in° Required Zx
¢b-Fyy
check := if(Zx <7x."OK","Not OK" ) check = "OK"
Mh2y .3 .
Zy:=—— zy=0.641.in Required Zy
Fyy
check := if(Zy <7y."OK","Not OK" ) check = "OK"
ES ES bf
wi=1.12 | — » = 28.121 =140 | — xr =35.152 Nsteel == — Xsteel = 25.751
Fyy Fyy tf
check := |"Section is Compact”" if Xsteel < Xp check = "Section is Compact”

"Section is non campact” if Xsteel> Mo

"Section is slender" if Agteel> N\

M
Sx = ha if Nsteel < Np Sx = 0.679-in3
Mh2 if
—— if Xsteel
Fyy siee
check := if(Sx < 8y, "OK" ,"Not OK") check = "OK"

Check Torsional Capacity:
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Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Es

For= 1(0.6Fy) i %s 2.45. For = 27.6:ksi

Fyy

Es
0.6»Fyy-(2.45- Fyyj e s
if 2.45. o< p <3.07 =
yy yy

d
tf

2

0.458 =" E E

ZIPT ES i 3.07. | =2 < 9 <260
d 2 Fyy  tf

g

Mnx = ZxFyy Mnx = 64.783kﬂ Mp = Mnx

Mnit:= | "Lateral Torsional buckling does not apply" if gteel < Xp Mt = "Lateral Torsional buckling does not apply”

b | F

(FCI"SX) if Xstee|> N

Mnx := min(Mnx) Mnx = 64.783 k-ft

Mex == db-Mnx Mcx = 58.305 k-ft

check := if(Mcx > Mph1,"OK" ,"Not OK" ) check = "OK"
Mcy = db-Mny Mcy = 47.955 k-ft

check := if(Mcy > Mp1y. "OK" ,"Not OK" ) check = "OK"

Check combined compression and bending capacity:

Pn := Fyy-Ag Ph = 283.82 k ot:=0.9 Pc:= ¢t-Pn Pc=255.438k P;:=0k
Aw = 2:(d - 3)-4 Aw = 3.402n° Gy=1.0 oy=1.0
Vi := 0.6-Fyy-Aw-Cy Vn = 93.903 k Vei= dy-Vn Ve =93.903k
M M
oo (hZ . h2y] SF - 0.096 eq: H1
Mex  Mey
check = iflSF < 1 .0,"OK" ,"Not oK") check = "OK"

Check deflection:

4
5-whaserv-Lh2

Ap2 = Apo=0.015in
he 384 ey h2 '
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Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Lh

Aallow := —h2 Aallow = 0.16:in
600

check := if(Ahg < Aaliow."OK" ,"Not OK")
Use HSS8x6x1/4 LLV, Header H2

Metal Stud Bearing:

Fy = 33ksi hgt:= 15.33ft  a:= 9.5

Pw=20.988psf  TLgery = 48.2-psf

Project : 041-1135
Region: Gr. Southern

Restaurant Design
Winchester & Malco Way

Memphis, TN Date: 2/21/2014

MCD 16681 Calculations By: dab
Amax:= 0.3in Aallow = if(Aallow < Amax, Aallow, Amax) Agliow = 0.16:in
check = "OK"
b:=hgt—a b=5.83ft Vh1=2.277k Vhiy = 1075.0351bf

using CSJ 6" 18 GA. metal studs spaced @ 16" o.c.:

= 2.316in" Sy = 0.772in° A= 0.447in° Mallow = 16764in-(Ibf)
L
ax = h2Zh2 Pax = 1.301k
Pallow = 3.23k Pallow = 3.23k allowable axial load for 2 studs
check := if(Panow > Pax."OK" ,"NOT OK") check = "OK"
Vhoy-ab
Mstud = — 22 Mstud = 26.633-kin
hst
check == if(Ma||0W»2 > Mstud, "OK" ,"NOT OK") check = "OK"
STEEL BEAM DESIGN:
Beam "B1" Outrigger (H1 support):
Lpi = 18in Fyy := 406ksi wp = 18.99plf ¢op:=0.90
wyi=1.2:wp wyi = 22.788pif

Wuiserv = Wp
Vyt:=wyt-Lp1 + Vh1-2 Vut

Vutserv := Wutserv-Lb1 + Vhiserv-2

Wuiserv = 1899pr

=4.589k

Vu1serv = 3656k

My1 = 6.857 kit

24 of 83



Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

tw
tf
bf

Wb

fy

fts

Beam Section
Section :

| =

d=

tw =

tf =

bf =

Ag=

Wb

ry =
lts =

Zx Provided =
Zy Provided =
Cw=

Sy =

Sy =

ly=

J=

b/t=

h/t

Cc=

HSS9X5X1/4

66.1

9.0]i

0.233|i

0.233]i

5.000]i

6.170

22.389

2.08(i

0.42(i

18.1

12.0

0.25

14.70

10.60

26.60

61.20

18.50

35.60

19.4

29000

Restaurant Design
Winchester & Malco Way
Memphis, TN

MCD 16681

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Chosen from dropdown of AISC Shapes
lookup from AISC tablel-1
lookup from AISC tablel-1
lookup from AISC tablel-1
lookup from AISC tablel-1
lookup from AISC table1-2
lookup from AISC table1-2
lookup from AISC table1-3

in"4

Table 1, eq. 9.6.7

from AISC table 3-2 lookup, change to smal,

in6
in3
in"3
in"4
in"

in"3
ksi
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201 S. Maple Ave. Ste.

300

Wi

Restaurant Design
nchester & Malco Way

Project : 041-1135
Region: Gr. Southern

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
4 ry = fy-in ry = 2.08:in
Ix := Ix-in Ix = 66.1:in ' | . Syms 8- 10.6in3
4= din 4= 9in fts = fig-in fts = 0.419.in
. 4
tw = i T Zy=18.1in° ly:= lyin ly=26.6n
B - 4 4
tf := tfin tt = 0.233:in 2y = 2yin° 2y=12in° Ji=Jin J=61.2in
bf := bf-in bf = 5-in Cw := Cw-in Cw= 0.25-in6 c=194
Ag = Agin® Ag=0.04312 Sy Syin® Sx=14.70n° Fy = 4kt
M .
Zxe 0 7x=1.988in° Required
¢b-Fyy 7Zx
check := if(Zx <7x,"OK","Not OK" ) check = "OK"

»p =28.121 Xsteel = 21.459

Eg Es bt
)\p = 1 12 ? Ar = 1 40 ? A= 351 52 Xstee| =
yy yy tf

check := |"Section is Compact”" if steel < Xp check = "Section is Compact”

"Section is non campact” if Xsteel> Mo

"Section is slender" if xsteel> N\
Mu1
Sx:= it Xsteel < \p Sx=2.71 -in3
Mut
T if Xsteel > Ap
vy

check := if(Sx < 8y, "OK" ,"Not OK") check = "OK"

For= 1(0.6Fy) i %s 2.45. For = 27.6:ksi

Mnx := Zx-Fyy Mnx = 69.383 k-ft Mp := Mnx
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201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Mnit = |"Lateral Torsional buckling does not apply" if steel < Xp Mnit = "Lateral Torsional buckling does not apply”

bf | F

(FCI"SX) if Xstee|> Ar

Mny := min(MnX) Mnx = 69.383 k-ft

Mex := ¢bMnx Mcx = 62.445 k-ft

check = if(Mcx > My1,."OK" ,"Not OK" ) check = "OK"

Check

Aq= 5'WU1SGI'V'Lb14 . Vh1serv2'|-b13

’ 384.Eg Iy 3Esly A1 =0.004in

Lb1 ,

Aallow := —— Aallow = 0.05:in
360

check := if(A1 < Aallow,"OK" ,"Not OK") check = "OK"

Use HSS9x5x1/4 LLV, Beam B1
Beam "B2" over front openings:
Lp2:= 14.0ft hm:= 9.33ft Fy := 50ksi wp := 26plf ¢op:=0.90

S.
Wy2 = TL{ZJ] +1.2wmhm+ 1.2:wp wy2 = 720.3plf

S-
|
Wu2serv = TLserv{z] +Wm-hm + wp wyu2serv = 590.45 pif

wy2-Lp2

Vu2 = 5.042k

u2 =

2
wy2-Lp2

5 Myz2 = 17.647 -tk

u2 =
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201 S. Maple Ave. Ste. 300
Ambler, PA 19002

bf2tf
kb

Beam Section
Section :

| =

d=
ty =
tf =
bf =
Ag=
wb=

lis =
Zx Provided =
Zy Provided =
Cy=

Sy =

Sy =

ly=

I=

hy =

b/ 24 =

kb =

c=

E=

F,=

W16X26

Winchester & Malco Way

301.0

15.7

0.250

0.345

5.500

7.680

26

3.9

1.12(i

1.38

44.2

5.5

565.00

38.40

3.49

9.59

0.26

15.36

7.97

0.747

1
29000

50

Restaurant Design Project : 041-1135
Region: Gr. Southern
Date: 2/21/2014

Calculations By: dab

Memphis, TN
MCD 16681

Chosen from dropdown of AISC Shapes

inh lookup from AISC tablel-1
in lookup from AISC tablel-1
in lookup from AISC tablel-1
in lookup from AISC tablel-1
in lookup from AISC table1-2
inA2 lookup from AISC tablel-2
plf
in"2 dxtw
in
in Table 1, eq. 9.6.7
from AISC table 3-2 lookup, change to smaller section |
in"6
in”3
in3
in"4
in"4
in Table1

Table 1
in k.des
1.0for I-Shape
ksi Steel Modulus
ksi AISC 14th ed. Assumes Rolled Shapes are 5
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201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Iy = Ix-in4 Ix =301 »in4 Ay = AW»in2 Aw = 3.925»in2 Sy = sx-in3 Sy = 38.4»in3
d:=d-in d=15.7in , , Sy:= s\,-in3 Sy= 3.49»in3
) , fy = fy-in ry="1.12in
tw = tw-in tw = 0.25.in 4
ly = ly-in J=0.262
tf := tf-in tf= 0.345.in fts := ftg-in s = 1.385.in 4 ho = 15.355
bf := bf-in bs = 5.5:in 3 3 Ji=din
f: 5 ) 5 Zy = Zy-in Zx = 44.2:in b b b _ 15.355.
Ag = Agiin Ag = 7.68:in 3 3 0= Tl 0= 190
Zy = Zy-in Zy=5.48:in kp = kp-in kp = 0.062ft
kp = 0.0621t
c=1

Fy:=50ksi Cp:=1.0 Pc:=131k ¢v:=1.0

M .
2= 2 2x-4706i°  Required Zx
b-Fy
check := if(Zx <7¢,"OK" ,"Not OK" ) check = "OK"
Es Es bi-0.5
=038 > »p = 9.152 xe=1.0] > x = 24.083 steel = Xsteel = 7.971
check := |"Section is Compact" if Xsteel < X check = "Section is Compact"

"Section is non campact" if \steel> 2o

"Section is slender" if hsteel> N\

Mu2 3
Sx = if Xsteel < NP Sx=6.417.in
0.66F,
Mu2
= if Nsteel > A\p
y
check := if(Sx < Syx."OK" ,"Not OK") check = "OK"
Mnx := Zx-Fy Mnx = 184.167 k-ft Mp = Mnx
Lp := 3.96it Lr=11.214t fs:= 1.38in ¢1:=0.9 Pr:= Ok
2 2
Cpn*E c (L
Fore 2 =S 11, 0.078-2C [ P2 For = 23.76 ksl
2 Sx-ho \ nts

Lb2
fts
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Ambler, PA 19002

Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

Mnit:= | "Lateral Torsional buckling does not apply" if Lp2<Lp

Lo2-Lp ||

(FerSx) if Lb2>Lr

Mny := min(Mnx, Mnit)

Mex := ¢bMnx Mcx = 68.43 k-ft
check = if(Mcx > My2,"OK" ,"Not OK" ) check = "OK"
Check
e i, .
5. L
Ap = M A2 =0.058.in
384.Eg Iy
Aallow : E Aallow = 0.28:in A = 0.3in
B 600 . max: .
check := if(Az < Agliow."OK" ,"Not OK") check = "OK"
Stiffener Check:
htw:= 56.8 kv:i=5
a:= 16in distance between stiffeners  h.= 13.625in kvs =5+
Es
Cvi=|1.0 if htw<2.24. | — Cv=1
v Fy
kV~ES
1.0 if htw<1.1.
Fy
1.1 R k\;ES kv-E kv-E
V- V-
LY . ® <hws1.37. s
1.51.Eg5k kv-E
2 TEe if htw>1.37. VF S
htw? Fy y
Vn = 0.6-Fy-Aw-Cv Vn=117.75k
check := if(Vn > Vy2,"OK" ,"need web stiffeners") check = "OK"

Use W16x26, A992 Beam B2

Mnx = 76.033 k-t
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Aa”ow = if(AaIIow < Amax,Aa”OW s Amax)

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Mnit = 76.033 k-t

Aallow = 0.28:in

web plate buckling coefficient, for unstiffened webs

for stiffened
webs

kvs = 8.626



Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab

Column "C1" Design:

Pult := Vui + Vy2-2 Puit = 14.673 k Py := Pylt Pr=14.673k
écPn:= 115k on HSS 5x5x1/4 at 13-0" high column  pg .= ¢cPn Pc= 115k
check := if(Pun < ocPn,"OK" ,"Not OK") check = "OK"

Use HSS 5x5x1/4 columns
Lct:= 13.33t ¢op:=0.90 bf:= Sin Fyy := 406ksi

Try HSS5x5x1/4 g:=5in  ty:=0.233n  Sy=6.41in°  4:=0.233n = 16.0n" Sy=6.41n° = 7.61in°

y=16.0n"  Aw=dty  Aw=1.1651° gv=1.0 y=193n br=185  J=258n"  C=10.5m°
¢=1.0 Co=1.0 z,=7.61n°  nr=185 Ag = 4.30in°
Vhiy-41-9.33ft-2
Mg:=——"———##+ My Mc = 12.877 k-t
hw
Eg Es bt
w112 =2 »p = 28.121 ao=1.40 2 M = 35.152 Nsteel = Nsteel = 21.459
Fyy Fyy ff
check := |"Section is Compact”" if steel < Xp check = "Section is Compact”

"Section is non campact” if Xsteel> Mo

"Section is slender" if Agteel> N\

Mc , .3
Sx = if Asteel < \p Sx =5.09:in
Mc .
oo if Asteel > Np
vy
check := if{Sx < 8¢, "OK" ,"Not OK" ) check = "OK"
Mnx := Zx-Fyy Mnx = 29.172 k-t Mp := Mnx

Check Torsional Capacity:
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Ambler, PA 19002 Memphis, TN

MCD 16681

Es

., d
Fcr = (0.6Fyy) if ?f S2.45 Fyy

Es
0.6»Fyy-(2.45- Fyyj = =
if 2.45 | — «<—=<3.07 | —
d Fyy tf Fyy
tf

2
0.458 =" -E E
ST S 307 =2 <9 <260

F t
d 2 yy ff
tf

Mnit:= | "Lateral Torsional buckling does not apply" if gteel < Xp

b | F

(FCI"SX) if Xstee|> N

Mnx := min(Mnx) Mnx = 29.172 k-ft

Mex = db-Mnx Mcx = 26.255 k-ft
check := if(Mcx > Mc,"OK","Not OK" ) check = "OK"
2
Aw = 2:(d - 3) Aw = 2.004-in cy=1.0
Vn = O.GFyAWcV Vn = 601 28k VC = d)v‘Vn

Check combined compression and bending capacity:
P M P
SF:= —r+§A—C it —>0.2
Pc 9 ( Mcx Pc
P M P
_ [C it — <0.2
2-P¢ Mex Pc

check = if(SF <1.0,"OK","Not OK")

check = "OK"

Use HSS 5x5x1/4 for column

Column Base Plate A:
N:= 12in

dg = 5in bt := Sin B:= 12in Fy == 306ksi
N-0.95.dc

m:= m= 3.625.in
2

B - 0.8-bs
2

n=4in

n:
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Restaurant Design
Winchester & Malco Way

SF = 0.554

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Fer = 27 .6 ksi

Mt = "Lateral Torsional buckling does not apply

oy:=1.0
Ve =60.128k
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201 S. Maple Ave. Ste. 300

Winchester & Malco Way

Restaurant Design Project : 041-1135

Region: Gr. Southern

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
\/ de-bf
np := np=1.25in
4
4.d¢b P
- 7‘”2 -¢C“F'fn X-0.128
(dc+ bf)
2./X
>\p|ate = 7\/7 >\p|ate = 0369
1+/1-X
AN := Xplate:Np an = 0.462.in
I:= max(m,n,\n) I=4in
2P
o=t | to = 0.317in
0.9-Fy-B:N
Use 3/4"x12"x12" column base plate A
Column "C1" Footing Design:
SBC := 2000psf fc:= 3000psi ¢:=0.75 fy := 60ksi B1:=0.85 m:= 5in
L
Pserv:=Wuiserv:Lb1 + Vhiserv:2 + w'z Pserv=11.923k
Pult == wut-Lp1 + Vh1-2 + Vy2-2 Puit=14.673k
P
Areq:= SS;: Areq = 5.961 1t L=/ Areq L-2.442t say L. 4.0t D=1t
Try 4-0" x 4-0" x 1-0" d:=D- 3in d=9in

check for punching shear:

_ P — 917.055.psf
qui= qu= . -ps
bo := 4-(bf + m + D) bg = 7.333ft
Vy = Pu|t—qu~(N+m+d)2 Vy = 10.368:k

fc
oVe:=4-¢-d-bg- | — -psi
psi

Ve =130.139k

check := if(d)Vc >V, "OK","Not OK" ) check = "OK"
check for flexural
AlhAaAv:
b
NP L x = 0.875it
2 2 2
Vy = qu-L-x Vy=3.21k
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201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
f
oVe:= 2-¢-L-d- p—;-psi oVe = 35.492.k
check := if(d)Vc >V, "OK","Not OK" ) check = "OK"
check for
flextire:
bf n
22 2

My = My = 4.843 k-ft

2
Assume a tension controlled
section:

My
0.854c|1- [1- —
0.383.L.d"f¢
pi= p=0.0003
fy

fc
pt = 0.319~B1~f— pt=0.014

y

check = if(pt > p."Section is tension controlled" ,"Section is not tension controlled")

check = "Section is tension controlled"

Ag:=p-L-d Ag= 0.12-in2 As:=0.31 in2 dp = 0.625in np:=5 fc := 3000psi
2

Asact = Np-A5 Asact = 1.55n

check = if(AsaCt > Ag."OK" ,"Not OK") check = "OK"

Asmin:=0.0018.L.D Asmin = 1.037-in2

check = if(Asact > Asmin, "OK" ,"NOt OK") check = "OK"

A .
Astatio = Asratio = 0.669
sact

0.075.0.8dp fy

|d = 'Asratio |d = 091 6ft
f
2.5 —C_-psi
psi
L bf
|a I=E —E —3in |a= 1542ft
check := if(la > I3,"OK" ,"Not OK") check = "OK"

Use 4'-0" x 40" x 1-0" w/ 5-#5 LWB
Beam "B3" over vestibule entrance (front):
Lp3:= 4.671 hm := 3.58ft win = 45-psf Fy := 50ksi wp := 15plf op:=0.90
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Ambler, PA 19002

S.
wy3 = TL-[2J + 4ftj +1.2wnhm+ 1.2-wp

S.
Wu3serv = TLserV'[zj + 4ftJ + Wm'hm + Wp

v wy3-Lb3
u3 =
2
2
M wy3-Lb3
u3 =
8

Pwu= 69193psf Pmax= 51193psf

(Pmax-4ﬂ- Lb3)

Restaurant Design
Winchester & Malco Way

Memphis, TN Date:
MCD 16681

wy3 = 643.64 pif

Wu3serv = 51 35p|f

Myz = 1.7554tk

Project : 041-1135
Region: Gr. Southern

2/21/2014
Calculations By: dab

Chosen from dropdown of AISC Shapes

Vygy = 5 Vysy = 0.478k
Mb3y := W Mpgy = 1.116kft
Ix
d
tw
tf
bf
Ag
Wb
Aw
ry
lts _
2 Beam Section
Zy Section : W8X15
Cw | = 48.0/inM
Sx d= 8.1in
Sy ty= 0.245|in
ly tf = 0.315(in
J bf = 4.010]in
ho Ag= 4.440|in"2
bf2tf wb= plf
Kb A= 2.0|in"2
ry= 0.88(in
lis = 1.06(in
Zx Provided = 13.6
Zy Provided = 2.7
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lookup from AISC tablel-1
lookup from AISC tablel-1

lookup from AISC tablel-1

lookup from AISC tablel-1
lookup from AISC tablel-2
lookup from AISC tablel-2

dxtw

Table 1, eq. 9.6.7

from AISC table 3-2 lookup, change to smaller section |



Core States Group

201 S. Maple Ave. Ste. 300

Ambler, PA 19002

F, =
IX = |X'in
d:=d-in

tw = twm

tf := tf-in

bt := bf-in

Ag = Ag|n2
kp = 0.0511t
c:=1

Fy:=50ksi Cp:=1.0

Mu3
Zx =
Pb-Fy

Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

5L.8U[In"b

11.80|in”3

1.70/in"3

3.41[inN

0.14{inM

7.80|in Table 1

6.37 Table 1

check := if(Zx <Zx,"OK","Not OK")

Mb3y
Zy = ———
Pb-Fy

0.615|in k.des
1 1.0forl-Shape
29000 ksi Steel Modulus
50 ksi
Iy = 48-in4 Aw = Aw-in Aw = 0.01 4ft2 Sy = Sx-in3
3
d=8.11.n o ~ ) Sy = Sy-in
= 0.245.in fy := fyin ry = 0.876-in .
|y = |y'|n
tt=0.315in ftg := ftg-in ng = 1.061.in 4
be— 4.01.i 3 Ji=Jdin
f=aam » Zy = Zyein Zy=13.6:in N
Ag = 4.44in 5 X 0= horin
Zy = Zy-in Zy=2.67-in kp = kp-in
Pc:= 68k ov:=1.0
Zx= 0.468n° Required Zx
check = "OK"
2y 0.298in° Required Zy
check = "OK"

check := if(Zy <zy,"OK","Not OK")

038 =S
Ap = U.00 Fy

p =9.152

ar=24.083

E
xe=1.0] >
Fy
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Asteel =

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

AISC 14th ed. Assumes Rolled Shapes are 5

Sx=11.8in°
Sy=1.70n°
4-0.137
ho = 7.795

ho = 7.795:in
kp = 0.0511t

Xstee| = 6365
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201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
check := |"Section is Compact”" if steel < Xp check = "Section is Compact”

"Section is non campact” if \steel> Mo

"Section is slender" if Agteel> N\

Mus .3
Sx = Oeng if Xsteel < X\p Sx = 0.638:in
Mus
- it Xsteel> M
y
check := if(Sx < 8y, "OK" ,"Not OK") check = "OK"
Mnx = Zx-Fy Mnx = 56.667 -k-ft Mp := Mnx
Lp := 3.091t Lr:= 10.0ft fts == 1.06in o1:=0.9 Pr = Ok
2 2
Cpm -E A L
For e bﬂsj 140.078-2¢ (“] For = 117.862ksi
2 Sx-ho \ fts
Lea
(%)
Mnit:= | "Lateral Torsional buckling does not apply" if Lpz<Lp Mnit = 51.579 kft
Lp3-L
{cb»[mp - (Mp - 0.7»Fy»sx)-[ s pm if Lp<Lp3<Ly
Lr-Lp
(FerSx) if Lb3>Lr
Mny := min(Mnx, Mnit) Mnx = 51.579 kft
Mex := db-Mnx Mcx = 46.421 k-ft
check := if( Mcx = My3,"OK" ,"Not OK" ) check = "OK"
Mny := Zy-Fy Mny = 11.125kft
Mcy == db-Mny My = 10.012 kft
check := if( Mcy = Mpay. "OK" ,"Not OK" ) check = "OK"
Check combined compression and bending capacity:
P M M P
sp || or 8 [ Mo Moyl Progo SF=0.149
Pc 9 (Mex Mgy Pc
P M M P
r +[“3+ O3yl T < 0.2
2pP; (Mex  Mey Pc
check = iflSF < 1.0,"OK" ,"Not OK") check = "OK"
4
S5wysL
Ag:= DM TS Az =0.005in
384.Eg Iy
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Lb3
Aallow := ——
600

Aallow = 0.093:in

check := if(Ag < Agliow. "OK" ,"Not OK")

Project : 041-1135

Restaurant Design
Region: Gr. Southern

Winchester & Malco Way

Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Amax = 03|n Aa”ow = if(AaIIow < Amax,Aa”OW,Amax) Aa”ow = 0093"'1

check = "OK"

htw = 28.1 kv=5 web plate buckling coefficient, for unstiffened webs
a:= 16in distance between stiffeners  h .= 6.5in kvs =5+ 5 kvs = 5.825 for stiffened
2 webs
a
5
Es
Cvi=[1.0 if htw<2.24. | — Cv=1
| Fy
kV~ES
1.0 if htw< 1.1
Fy
1'1} k\;ES kv-E kv-E
— LY 1. ® < hws<1.37. s
1.51.Egk kv-E
R if htw>1.37 s
Fy
Vn := 0.6-Fy-Aw-Cv Vn =59.608-k
check = if(Vn >Vy3."OK" ,"need web stiffeners") check = "OK"
Use W8x15, A992 Beam B3
Bearing Plate 1:
P := max(Vu2,Vu3) P=5.042k o:=1.0 Fy := 306ksi p := 150psi
P
Rnreq = 6 Rnreq = 5042k
R
=9 25k N = -0.966in try N:= 10in
Areqd := E Areqd = 33.61 4~in2
Try Bearing Plate 5"x10": B := 5in
Az:=B:N Ag = 50~in2

check = if(Aa > Areqd, "OK" ,"Not OK")

check local web yielding:

check = "OK"
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Restaurant Design
Winchester & Malco Way

Ambler, PA 19002 Memphis, TN
MCD 16681
N
Rn = (2.5-kb + N)~Fy~tw if 2 <d Rn=101.761k

(5-kb + N)»Fy»tw if g >d

check := if(d)-Rn > P,"Stiffeners not required" ,"Stiffeners Required")
¢:=0.75

N [t 15 Es Fy-tf N
0.8tw2] 1 +3..(W] SIS Ny
d\ tf tw 2 2
1.5
Ee-Fy-
{0.4.%2{1 +3ANA[tW] } s y“} it N <02
d | tf tw d
1.5
A [EgFy-
{0.4-@2{1 + [4N - O.Z)[twj } s yt'} if N
d tf tw d

check := if(d)-Rn > V2, "Stiffeners not required" ,"Stiffeners required")

check web crippling:

Rn =

>0.2

P

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

check = "Stiffeners not required"

Rn=118.111

check = "Stiffeners not required"

o= 5N fo=0.101ksi bearing pressure on the plate
n::g —kp n=1.885in
Fo:= 0.75.Fy Fp = 27 ksi allowable bending stress
tp = tp=0.2in bearing plate thickness
Fb

Use bearing plate BP1 = 3/8"x5"x10"
Try 2-1/2"¢ x 6" headed anchors in masonry grouted solid:  ¢pg = 0.5in

X= 0.5 412 - by

I := Bin

X =4.631.in
Yi=lp-X Y =1.369.in
Z:=N-22in Z=6-in spacing between
5 anchors
Apt:= (I + Z + Ib)-bw - Y-~ -bw Apt= 130.376.in° projected area for axial
3 tension

2
Ap = ﬁ.["’“s] Ap = 0.196n°
2
fm
Bab:= 1.25-Apt | — -psi Bap = 6.312:k
pst breakout
Bas = 0.6-Ap fy Bas = 4.241k

yielding
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bw = 7.63in

fm:=1500psi  fy:= 36ksi

allowable axial tensile load governed by masonry

allowable axial tensile load governed by steel
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201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Ba := min(Bab, Bas) Ba=4.241k

check := if(BaA2 >P.0.5,"0OK","not OK") check = "OK"

use 2-1/2"¢ x 6" headed anchors in masonry grouted solid

Beam "B4'" over arcade openings:

Lps := 8.0ft hm:= 9.33ft Fy := 50ksi wp := 15plf ¢op:=0.90
Lj
wy4 = TL- E +1.2wmhm+ 1.2.wp wya = 1870.35.pif
Li
Wudserv = TLserv: E + Wm-hm + wp wuaserv = 1487.297 plf

Wu4-Lba

Vug = Vusa=7.481k

2
Wus-Lba
8

Muyg = Musg = 14.963-ft -k

Try W8x15  g.=811in  ty=0245i  b=4.02n  t:=0315in  Ix=48n"  Se=11.8n°  Zc= 13.6in°

y=341n%  Aw=dty  AW=1.987n°  gv=1.0 y= 876  ho:=7.8n J:=0.137in"  GCy:=51.8n°
¢=1.0 b= 1.0 Po=83.03  S,=17n°  2,=2.67n° ko= 0.6150n

M .
2 4 2x-3.99:n° Required Zx

ob-Fy
check := if(Zx <7x."OK","Not OK" ) check = "OK"

Es Es bs-0.5

p=0.38 | =2 »p = 9.152 a=1.0 =2 N=24.083  steel= Nsteel = 6.381
check := |"Section is Compact”" if Xsteel < Xp check = "Section is Compact”

"Section is non campact” if Xsteel> Mo

"Section is slender" if Agteel> N\

Mua 3
Sx:= if Asteel < N Sx=5.441.in
““loeer TP X !
Mug
o if Xsteel > M
y
check := if(Sx < 8y, "OK" ,"Not OK") check = "OK"
Mnx = ZxFy Mnx = 56667kﬂ Mp = Mnx
Lp := 3.091t Lr:= 10.0ft fts == 1.06in o1:=0.9 Pr = Ok
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MCD 16681

Cb~‘lT2~ES

2
Lot
fts

Fer:=

/ 1+0.078

2
o (Los
Sx-ho \ fts

Fer = 48.757 ksi

Mnit:= | "Lateral Torsional buckling does not apply” if Lps<Lp

Lpg - L
{Cb{Mp - (Mp - 0.7-Fy-sx)A[Lme if Lp<Lpa<Ly

(Fer-Sx) if Lba>Ly

Mnx = min(Mnx N Mn“)

r-Lp

Mnx = 40.857 k-ft

Mcx = d)b‘MnX Mcx = 36.771 -k-ft
check := if( Mcx = Myg.,"OK" ,"Not OK" ) check = "OK"
Check deflection:
4
5. L
Ag = M A4 =0.098.in
384 Eg Iy
Lbg . .
Aallow := —— Aallow = 0.16:in Amax = 0.3in
check = ifl A4 < Agiiow."OK" ."Not OK" ) check = "OK"

Stiffener Check:
htw:= 28.1

a:= 16in

Cv:=

1.1, [VEs

B

distance between stiffeners

Es
1.0 if htw<2.24. | —
v Fy
kV‘Es

1.0 if htw<1.1.
\ Fy

| F kv-Eg
—7if 1.1. <htw< 1.37-
htw Fy Fy

Aa”ow = If(AEHOW < Amax,Aa”OW ) Amax)

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Mnit = 40.857 k-ft

Aa”ow = 01 6|n

kv:=5 web plate buckling coefficient, for unstiffened webs

h:= 6.5in

Cv=1

Kkv- ES

=

1.51.Egkv kv-Eg
— if htw> 1.37. =
htwe-Fy y
V= 0.6-Fy-Ay-Cv Vn = 59.608-k
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kvs:= 5+

kvs = 5.825 for stiffened webs

)
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201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab

check = if(vn > Vys."OK" "need web stiffeners") check = "OK"
Use W8x15, A992 Beam B4

Beam "B5" over window opening, hon-DT side:

Lps:= 10.66ft hm:= 9.33ft Fy := 50ksi ¢op:=0.90
Lj
wy5:= TL- E + 44|+ 1.2wp + 1.2wm-hm wys = 2117.39-pif
Li

WuybSserv == TLserv' E + 4ft + Wp + Wmhm WuSserv = 1680097[)”
wub = 1.2-wm-hm wyb = 503.82-pif

wu5-Lb5
Vu5:= Vus = 11.286-k

wy5s-Lp 2
Myg = 022 Mys = 30.076. 1tk

8
Pwu = 69193p$f Pmax = 51193p$f

Pmax-4ft-L
Vusy = (m‘"‘xzt’S) Vusy = 1.091k

Pmax-4t-Lps)-L
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bf2tf
kb

Beam Section
Section :

| =
d=
ty =
tf =
bf =
Ag=
wb=

ls =
Zx Provided =
Zy Provided =
Cy=

Sy =

Sy =

ly=

I=

he =

b/ 24 =

kb =

c=

E=

Fy=

W16X36

Winchester & Malco Way

448.0

15.9

0.295

0.430

6.990

10.600

36

4.7

1.52(i

1.83

64.0

10.8

1460.00

56.50

7.00

24.50

0.55

15.47

8.12

0.832

1
29000

50

Restaurant Design Project : 041-1135
Region: Gr. Southern
Date: 2/21/2014

Calculations By: dab

Memphis, TN
MCD 16681

Chosen from dropdown of AISC Shapes

inh lookup from AISC tablel-1
in lookup from AISC tablel-1
in lookup from AISC tablel-1
in lookup from AISC tablel-1
in lookup from AISC tablel-2
inA2 lookup from AISC tablel-2
plf

in"2 dxtw

in

in Table 1, eq. 9.6.7

from AISC table 3-2 lookup, change to smaller section |

in"6

in”3

in3

in"4

in"4

in Tablel
Table 1

in k.des

1.0for I-Shape
ksi Steel Modulus

ksi AISC 14th ed. Assumes Rolled Shapes are 5
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Project : 041-1135
Region: Gr. Southern

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
I == Ix-in I = 448»in4 Aw = Awin Aw = 0.033ft2 Sy = sx-in3 Sy = 56.5»in3
. ~ . P 5.3
et o o2oR,  MTym o120 Se=Svl ST
w = lw w =Y. . .
ly = ly-in J=0.545
tf := tf-in tf= 0.43:in fts := ftg-in ng = 1.83.in 4 ho = 15.47
bt := bgin bf=6.99:in 77 . 64in3 Ji=din
X = X x = 0% — i _ y
Ag:= Ag'in2 Ag = 10.6»in2 3 3 o = horin ho = 15.47:in
Zy = Zy-in Zy=10.8:in kp = kp-in kp = 0.069ft
kp = 0.0691t
c=1
Fy:=50ksi Cp:=1.0 Pc:=131k ¢v:=1.0
M .
Zxe Zx=8.02:in° Required
bb-Fy Zx
check := if(Zx <7x,"OK" ,"Not OK" ) check = "OK"
M .
zy:= FLSV 2y=1.396in° Required
y Zy
check := if(Zy <zy,"OK","Not OK" ) check = "OK"
Es Eg bs-0.5
»w:=0.38 | — » =9.152 ae=1.0 | — ar =24.083 A= x=28.128
check := |"Section is Compact" if X< xp check = "Section is Compact"

"Section is non campact" if x> xp

"Section is slender" if x> xr
M
P Sx=10.937-in°
0.66.Fy
Mus it x> N
Fy i > N\p
check := if(Sx < Syx."OK" ,"Not OK") check = "OK"
Mnx := Zx-Fy Mnx = 266.667 k-t Mp = Mnx
Lp:= 5.37it Lr:= 15.21 fs:= 1.83in ¢o1:=0.9 Pr = Ok
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Project : 041-1135

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations
2 2
Cpn -E A L
B O W £ A For = 65.166-ksi
2 xho \ fts
Los
(%)
Mnit:= | "Lateral Torsional buckling does not apply" if Lps<Lp Mnit = 211.843-k-ft
Lps— L
{Cb{Mp - (Mp - 0.7-Fy-sx)A[b5pm if Lp<Lps<Ly
(Fer-Sx) if Lbs>Ly
Mnx := min(Mnx, Mnit) Mnx = 211.843 k-ft
Mcx = d)b‘MnX Mcx = 1 90659kﬂ
check := if(Mcx > Mys,"OK" ,"Not OK" ) check = "OK"
Mny = Zy-Fy Mny = 45k ft
Mcy := db-Mny Mcy = 40.5-kft
check := if(Mcy > Mysy. "OK" ,"Not OK" ) check = "OK"

Check combined compression and bending capacity:

Pr 8 (Mys Mys Pr
SF:= —+—A7u+ ooy if — >0.2
PC 9 Mcx Mcy PC
Pr M 5 M 5 F’I'
Y e | IR
2P \Mex Mgy c

check = iflSF < 1 .0,"OK" ,"Not oK") check = "OK"
4

5. L

Ag:= M A5 =0.038.in
384 Eg Iy
Lbs . :

Aallow := —— Aallow = 0.213.in Amax = 0.3in
check = if{ A5 < Agiiow. "OK" ."Not OK" ) check = "OK"
htw:= 48.1 kv:=5

SF =0.301

Aa”ow = If(AEHOW < Amax,Aa”OW ) Amax)

web plate buckling coefficient, for unstiffened webs
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Restaurant Design
Winchester & Malco Way

Ambler, PA 19002 Memphis, TN
MCD 16681
a:=16in distance between stiffeners  h .= 13.625in
Es
Cv:=|1.0 if htw<2.24. | — Cv=1
V Fy
kV~ES
1.0 if htw< 1.1
\ Fy
1'1ﬂ k\;ES kv-E kv-E
V- V-
B E ST ® chtws1.37. s
1.51.Egk kv-E
oS if htw> 1.37- s
Fy
Vn := 0.6-Fy-Aw-Cv Vn = 59.608 k
check = if(Vn >Vys,"OK" ,"need web stiffeners") check = "OK"
Use W16x36, A992 Beam B5
Bearing Plate 2:
P := max(Vu4, Vus) P=11.286k o:=1.0 Fy := 36ksi

P

Rnreq = >

Rnre
N:= 9_ 2.5kp

P
Areqd := —
p
Try Bearing Plate 6"x12":

Ag:= BN

check = if(Aa > Areqd, "OK" ,"Not OK")

check local web yielding:
N
Rp := (2.5-kb + N)~Fy~tw if 5 <d

(5-kb + N)»Fy»tw if g >d

Rnreq=11.286k

N=-1.017-in  try N:=12in

Areqd = 45.143.in°
B := Bin

Ag = 72~in2

check = "OK"

Rn = 149.53k

check := if(d)-Rn > P,"Stiffeners not required","Stiffeners Required")
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kvs:= 5+

p := 250psi

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

for stiffened
webs

kvs = 8.626

check = "Stiffeners not required"



Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

check web crippling: ¢:=0.75

Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

check := if(d)-Rn > P,"Stiffeners not required","Stiffeners required")

P
P~ BN

B K
n:=— -Kkp

2
Fp:=0.75-Fy
tp =
p Fo

fo = 0.157 ksi
plate

n=2.168in

Fp = 27 ksi

tp = 0286”’1

Use bearing plate BP2 = 3/8"x6"x12"

Try 2-1/2"¢ x 6" headed anchors in masonry grouted solid:  ¢pg = 0.5in

X= 0.5 41° - by

Yi=lp-X

Z:=N-22in

2
Apt:= (Ib +Z+Ip)-bw - Y~§~bw

2
Ay bhs
=T ——
2
fm
Bab := 1 25Apt — -psi
psi

Bas = 0.6-Apfy

Ba = min(Bab, Bas)

check = if(BaA2 >P-0.33,"OK" ,"not OK")

X =4.631.in

Y =1.369in

Z=8:in

Apt = 145.636.in2
Ap = 0.196in°

Bap=7.051k

Bas = 4.241.k

Ba = 4.241k

check = "OK"

use 2-1/2"¢ x 6" headed anchors in masonry grouted solid
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Ip := 6in by := 7.63in

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Rn=111.725.k

check = "Stiffeners not required"

bearing pressure on the

allowable bending stress

bearing plate thickness

fm:=1500psi  fy := 36ksi

spacing between anchors

projected area for axial tension

allowable axial tensile load governed by masonry breakout

allowable axial tensile load governed by steel yielding
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Restaurant Design
Winchester & Malco Way

Project : 041-1135
Region: Gr. Southern

Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Column Design(Not Used):
Pult := 2Vu5 Puit = 22.571 k Pr = Pyt Pr =22.571k
écPn:=81.5k  on HSS 4x4x5/16 at 13-0" high column  pg:= ¢cPn Pc=81.5k
check := if(Pun < ¢cPn,"OK" ,"Not OK") check = "OK"
Use HSS 4x4x5/16 columns
Lcs = 13.33ft ¢op:=0.90 bf:= 4in Fyy := 406ksi
Try HSS4x4x5/16 d:=4in 1y:=0.291n  Sy=457n°  1=0.29Tn  1e=9.14n? §,:=457n°  7.=5.501n°
4 L2 i 4 -3
ly = 9.14in Aw := d-ty Aw = 1.164-in ov:=1.0 ry = 1.49in bt:=10.7 J:=15.3in C:=7.91in
¢=1.0 Co=1.0 2=5509m°  hr=107 Ag = 4.10in°
Vysy-4t-9.33ft
Mg:= Y ST MG = 3.056.kt
hw
Es Es bf
we=1.12 2 p = 28.121 ai=1.40 | — r = 35.152 Nsteel = — Nsteel = 13.746
Fyy Fyy tt
check := |"Section is Compact” if gteel < Xp check = "Section is Compact”
"Section is non campact” if Xgteel> Mo
"Section is slender" if Agieel> N\
M
Sx = c if Asteel < Np Sx = 1.208-in3
0.66.Fyy
Mc
Foo if Xsteel > Ap
vy

check := if(Sx < 8y, "OK" ,"Not OK") check = "OK"

Mnx = Zx-Fyy Mnx = 21.428 k-ft

Mp = Mnx
Check Torsional Capacity:
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E
For= |(0.6Fy) if & <245 2
tf Fyy

Es
0.6»Fyy-(2.45- Fyyj = =
if 2.45 | — «<—=<3.07 | —
d Fyy tf Fyy
tf

2
0.458 =" -E E
ST S 307 =2 <9 <260

F t
d 2 yy ff
tf

Mnit:= | "Lateral Torsional buckling does not apply" if gteel < Xp

b | F

(FCI"SX) if Xstee|> N

Mnx := min(Mnx) Mnx = 21.428 k-ft

MCX = d)b‘MnX Mcx= 19285kﬂ
check := if(Mcx > Mc,"OK","Not OK" ) check = "OK"
2
Aw = 2:(d - 3) Aw=1.82in Cy=1.0
Vn = O.GFyAWcV Vn = 3931k VC = d)v‘Vn
Check combined compression and bending
capacity:
P M P
SF:= —r+§A—C it —>0.2 SF=0.418
Pc 9 ( Mcx Pc
P M P
- [C it ' <0.2
2.Pc  \ Mex Pc
check = iflSF < 1 .0,"OK" ,"Not oK") check = "OK"
Use HSS 4x4x5/16 for column
Column Base Plate A:
dg = 4in bf:= 4in N:= 12in B:= 12in Fy == 306ksi
N-0.95dc
m:= T m=4.1.in
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Restaurant Design
Winchester & Malco Way

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Fer = 27 .6 ksi

Mnit = "Lateral Torsional buckling does not apply

oy:=1.0
Vo= 39.31k
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MCD 16681
B - 0.8-bs
n=——— n=4.4in
2
np := doof np=1.in
4
4.d¢b P
X 7“2 .¢C‘:3“n x=0.277
(dc + bf)
2-/X
Nplate = L Xplate = 0.569
1+/1-X
AN := Xplate:Np an = 0.569.n
I:= max(m,n,\n) I=4.4in
2P
o=t | tp = 0.4331n
0.9-Fy-B:N

Use 3/4"x12"x12" column base plate A

Column Footing Design:
(LbS + 7ft)
Pserv = Wu55erV‘T Pserv = 14.835.k
Lps + 7ft
Pult = Wu5'(b52+) Pult = 18.697 k
Pserv 2
Areq = sBC Areq = 7.418it L :=+/ Areq L =2.7244t

Try 4-0" x 4-0" x 1'-0"

check for punching shear:

ui= qu=1168.534psf
bo := 4-(bf + m + D) bo = 6.71t
Vo= Put - qu(N+ m+ d)2 vy - 13.584k
fc
oVe:=4-¢-d-bg &psi dVe=118.9k
check := if(d)Vc >V, "OK","Not OK" ) check = "OK"
check for flexural shear:
b
NP L x= 0.9t
2 2 2
Vy = qu-L-x Vy =4.207k
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Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Modify per length of secondary trib beam

L:=4.0ft D:= 1t

d:=D-3in d=9in
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201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
f
oVe:= 2-¢-L-d- p—;-psi oVe = 35.492.k
check := if(d)Vc >V, "OK","Not OK" ) check = "OK"

check for flexure:

bf n
‘*“’“(2 N 2]
My = 5 My = 6.363-k-ft

Assume a tension controlled section:

My
08541 [1-— "
0.383L.d% 1,
. 0= 0.0006

fy

f
o= 0.31931; ot=0.023
y

check = if(pt > p."Section is tension controlled" ,"Section is not tension controlled")

check = "Section is tension controlled"

As:=pLd As = 0.263in° A5 = 0.31in” dp := 0.625in np=4  fg:= 3000psi
2

Asact == Np-A5 Agact = 1.24-in

check = if(AsaCt > Ag."OK" ,"Not OK") check = "OK"

Asmin:= 0.0018.L.D Asmin = 1.037:n°

check = if(Asact > Asmin. "OK" ,"Not OK") check = "OK"

A .
Asratio = smin Agratio = 0.836

Asact

0.075.0.8dp fy

f
2.5 —C_-psi
psi
L Dbf
|a I=E —E —3in |a= 1583ft
check := if(la > I3,"OK" ,"Not OK") check = "OK"

Use 4-0" x 4-0" x 1-0" w/ 4-#5 LWB

Roof Diaphragm:
Lsa = 38ft Lsp := 29.33t Lsc = 40ft Lsp:= 7.33it
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Project : 041-1135
Region: Gr. Southern

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Viut=41.74« ViuL = 26.361
Vv
VLut:= hut viut=361.915.pif
Lup
Vv
VLuL = Lut vLuL = 585.794 pif
Lut
LL:= 71.25ft LLe:=Lu_ - LL LLe = 44.08ft
Vi g vi-12.893k i L vi = 286.516.pi
2 Lut
LLe V2
V2= vyt —— v2="7.977k v2:i= — v2 = 177.258.plf
2 Lut
L
o Jub V3= 13.18k a3 v3 - 184.987.pi
2 LL
V4
V4:=V1+V2 v4=20.87k v4 = o v4 = 463.774-plf
t
Masonry Wall Check:
hw:= 13.33ft bw = 7.625in a:=Hp - hy a="5.34# wm = 45.psf An = by 11t Ap =91 .5-in2
Eg = 29000 ksi fm = 1500psi
Em:= 900-fm Em = 1350 ksi for concrete masonry
Fs:= 24ksi for grade 60 reinforcement  f, = 60ksi n:=29 in=851.7in"
Fp:= 0.33-fm Fp = 495.psi
Result = if(1b0ﬁ <18,"OK" "Not OK"] Result = "OK" per Table 2109.4.1- IBC 2006
w

Pwelad = P R 20.988.%If
p=1.0 Wp := wm-Hp Wp = 840.15-pif hx1 = hw hyo = Oft
W Hy — ¥
= Wm -—
p m'| Fb 5
Fp1:= 0.4-Sds-ka-lp-Wp Fp1=271.195.plif
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W hw
=Wy | —
p=m|

Fp2m|n = 2ka|pr

Fp2 = if(Fp2 < Fp2min, Fp2min. Fp2)

fpmm = 01 ‘Wm

fp = If(fp < fpmin,fpmin,fp)

Cladding := max(fp, Pwclad)

Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

Fo = 150.563.pi

Fp2=150.563plf ;i ose jevel

fpmm = 45pSf

fo = 11.295.psf

Cladding = 20.988%”

Wind Governs

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Model Wallin 1 foot section in Risa with Arbitrary material and properties set to the above values for masonry

W,

07kt

Pt

| T2

PLILITTTLLTLLL L] Magantyl L1 1J

P

53 of 83



Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab

Loads: L= 1, Wind
Results for LC 1, Wind

Y
le’ e

-3627 610.4
-54.6
=371

=
Results for LC 1, Wind
Member z Bending Moments (Ib-t)
Z-direction Reaction units are [b and |b-ft

Rwbase = 60Ibf From Risa Rwbase = 60.1bf

Mmw := 610Ibf-ft From Risa Mmw = 610-Ibf-ft at X
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Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
X:=13.33f X =13.331t From Risa
Mcant := 610Ibf-t From Risa Mcant = 610:Ibf-ft
Pmin = 0002 Pmin= 0002 pN = pminN pn = 0058
K=y 2:pn+ pn° - pn K- 0.287 =1 _g = 0.904
M
Asreq = bmw Asreq = ().()88~in2 per foot
jAEW -Fg
. . 2 12in 2
Try #5 vertical reinforcement Av:= 0.31in T Av = 0.093:in per foot
in
check := if(Asreq < Av,"OK","Not OK") check = "OK"
Use #5 @ 40" o.c.
Av
p= p= 0.002 pn:=p-n pn = 0.059
bw
— 1t
2
K=\ 2:pn+ pn° - pn K= 0.289 j=1-K j=0.904
2:M
fip = mw 5 fp = 0.051-ksi
j»K-bw-(‘lft)
check := if(Fb > fp,"OK","Not OK" ) check = "OK"
M
fgm W fs = 7.26-ksi
j1ft-Av
check := if(Fs > fs,"OK" ,"Not OK") check = "OK"

Wwall := Wwgg:(Hp - X)-1.2

Lut
Wroof = TL-——
2

Pax := Wwall + Wroof

Wwall = 288.36-plf

Wroof = 1 3896p|f

Pax = 1677.96-plf

Amain = 0.009in From Risa
hw
Aallow = % Aallow = 0.267.in

check = ifl Amain < Aaliow. "OK" ."NOT OK")

check = "OK"
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Amain = 0009|n

weight of wall above maximum moment

weight of dead load, live load and flat snow load



Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Restaurant Design
Winchester & Malco Way
Memphis, TN
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Date: 2/21/2014

MCD 16681 Calculations By: dab
Appet = 0046|n From Rlsa Appet = 0046"'1
Aallow = 6—;0 Aaliow = 0.107:in
check = if{ Appet < Aallow,"OK" ,"NOT OK") check = "OK"
Pax- 11t
fa = fa = 18338p$|
An

r=2.201.in

bW2 .
re= Ain
12in-in

check slenderness ratio

hw
slend := T

slend = 72.671

h
Pai= {(0.25~fm-An + 0.65~AV~FS){1 - (

14
2

|:(0.25~fm-An + 0.65~AV~F5)-(7hO-r] if slend>99
'

w
0-r

Pax-1-t fb
SF:= Iof kst SF=0.167
Pa Fb
Ibf Ksi
check = if(SF <1,"OK","Not OK" ) check = "OK"
Horizontal Reinforcement
Ag= 0.44in°  A7=0.6in> Ag=0.31in°>  Ag:=0.20in°
Chord Reinforcement:
VLuL-(LUt)2 M1 v (L2
{1i=—"—" T{:=— Mo = ——
8 LL 8
M1 = 5.456.k-ft T1=2.081k Mo = 229.661 k-ft

Chord Reinforcement:

V:= max(T1,T2) vV =5.104k

2
] if slend <99

Pa =26.127 k
2 .
Ag:=0.79in dpg:= 1in
dpg:= 0.75in  dp7:=0.875n  dp5:=0.625n  dpg:= 0.5in
M2
T2 = TUt
T2 =5.104k
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MCD 16681 Calculations By: dab
Ach= Agh = 0.213:in2
Fs
.2
Ashactl= 1A5 Ashact= 0.31-"’1
check := if(Ashact > Ash."OK" ,"Need more reinfocement") check = "OK"

Shear Reinforcement:

v:=max(v1,v3) v =286.516plf
viu 3.466

fy = fy = 3.466.psi
Y7 byiLug Y P

fm
Fy:i= | — -psi Fy = 38.73psi Fymax := D0psi

psi
check := if(FV < Fymax. use Fv" "use vaax") check = "use Fv"

check := if(fv < Fy,"Nominal horizontal reinforcement required" ,"Need reinforcement to handle shear force")
check = "Nominal horizontal reinforcement required”

Use 4-#4 @ bond beam under joist bearing

3
1.ft-b
= g = 443.322.n"
12
Amax = 0.01-Hp Amax = 2.24-in
fo-X
Acenter = pi(hwd' - 2»hW2»X2 + hW-x3 - 2»a2»hW2 + 2»a2»x2)»1ft Acenter = 0-in
24-Emylg-hw
fy-
Acant= — P2 (4»a2»hw Chel s 3-a3)»1ft Acant= -0.003in
24-Emlg
Amax = maX(Acenter, Acant‘) Amax = 0.003.in
Result := if(Amax > Amax. "OK" ,"Not OK") Result = "OK"

Wall Footing Design:

L
wf = 2ft Pserv = [ (wm)-Hp] + [TLserv- 2Jj Pserv= 1892.597 pif  Lf:= 1it df:= 12in tg = 2.67it
fy := B0ksi fe := 3ksi W := 150pcf Wg:= 100pcf e:= Oft

P:= PgervLf P=1.893k
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MCD 16681 Calculations By: dab
P
Omax:= | —— if e= O Jmax = 946299p$f
wi-Lf
P»[1 + 6-ej
Lt L
— if e< —
wi-Lf
2.p Lt
— if e>—
L
3w — —-e
2

amin= | —— i e=0 Amin = 946.299.psf
wi-Lf
(-2
Lt Lt
if e<—
wi-Lf
2.p L
—_— |if e>—
Lt
3~Wf{ - e]
2
Result := ( Footing Is Okay ) if gmax < SBC Result = "Footing Is Okay"
"ReDesign Footing." otherwise
Limit the deflection to 1/2" in 25 3:= 0.5in L := 25it El:= 9.65»109»Ibf-in2
feet
[f
Ec:=57000. k—; -ksi Ec = 98726.896 ksi
Mz 6%'5 M= 26.806 k-t Mu=1.2M  Mu=32.167kft
L

Shear produced by the settlement:

Ve Z—LM V= 2.144k Vu=1.2v Vu=2.573k
d:=df— 3in+1g d=41.04in effective depth
b := 8in effective width

Neglecting compression reinforcement and assuming tension controlled section, required tension reinforcement
area=p

0.851.0- 1.0 2Mu
0.765b-d% 1,

pact = / pact = 0.00053 B1:=0.85
y
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fc
ptmax = 031 961 ]T

y

ptmax = 001 4

check := if(ptmax > pact» "OK" ,"NOT OK" )

fc
3| — -psi
\ psi

pmin == pmin = 0.003
fy

check == if(pmin > pact."OK" ."NOT OK")

pmin2 := 20f0psi pmin2 = 0.003
y

check := if(pminz > pact. 'OK" ,"NOT OK")

Required reinforcement area:

4 .
pf:= Pact'g if pact < pmin2

pmin2 otherwise
o := max(p1,0.0018)

Asreqd := p-b-d

check := if(Asact > Asreqd, "OK" ,"Not OK")

Design shear strength: oVe:= 0.75.2.b.d- fi_psi
psi

Result:= |("no stirrups reqd") if $Vc>2-Vu

"stirrups reqd” otherwise

Asreqd = 0.591 -in2

Restaurant Design
Winchester & Malco Way

Project : 041-1135
Region: Gr. Southern

Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
check = "OK"
check = "OK"
check = "OK"
pt=0.0007
p=0.0018
2 2
Ag:=.31in Asact:= Ag-2 Asact=0.62-in
check = "OK" Use 2-#5
BTM.
oVe = 26.974 k

Result = "no stirrups reqd"

Use 1-0" x 2'-0" strip footing w/ 2-#5 btm

Shear Wall A:

Lsa = 38t

Ag = .31in2 AvsWA = 2:A5

Mot := V3-hy Mot = 175.694 ft-k
fb ::L‘“z fp = 0.011 ksi
jK-bw-dw

check := if(Fb > fp,"OK","Not OK" )

Mot
fs =
jdwAVSWA

check := if(FS > fs,"Flexural reinf is adequate" ,"Flexural reinf is not adequate")

v3=13.18k

fg = 8.401 ksi

by = 7.625in dw:=Lsa - 8in dw = 448.in

AVSWA = O.62»in2

check = "OK"

check = "Flexural reinf is adequate"
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Use 2-#5 Vertical Each End
f
Fu {1{4_( Mot ﬂ | m;psﬂ ot 4.0 Fv= 47.03psi
3 V3.dw psi V3-dw
fm Mot
—-psi if >
psi V3.Lsa
Mot Mot
Fvmax = [SOpsi 45 VS‘ZW-psU " | Vaa <10 Fvmax = 63.933 psi
AR Mot
(35psl) if Vady >
Fy := min(Fv, Fvmax) Fy=47.03psi
V3 .
fy:= — fy = 3.858psi
check = if(FV > fy,"OK" ,"Not OK") check = "OK"
hw
s:= min — ,48in s=48in
2
V3s 2
Avh = Fody Avh = 0.059.in
A
VvV = Lh AVV = 002|n2
shear reinforcement.
Ahact = 4A4 12In Ahact = 02|n2
4t

check = "OK"

Use 4-#4 horizontally in a grouted solid bond beam @ 4'-0" o.c.

check := if(AVh < Ahact."OK" ,"need more reinf")

12in
40in
check := if(AW < Avact."OK" ,"need more reinf")

Avact = 0.093 |n2

Avact = A5
check = "OK"
Use 1-#5 vertically in grouted solid cell @ 40" o.c.

Ast = 0.293.in°
Asreq = 01 83|n2

Ast := Ahact + Avact per linear foot

Asreq = 0.002-by-12in per linear foot
check = "OK"

Kg:= min(2in,48in,5~db5)

check := if(Ast > Agreq."OK" ,"Need more reinf")

~:=1.0 for #3-#5 bars Kd = 2-in
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Where reinforcement is not provided
to resist all for the calculated shear.

Area of reinforcement in the horizontal direction, shear reinforcement.

Area of reinforcement in the vertical direction, perpendicular to the

only req'd for SDC = D
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MCD 16681 Calculations By: dab

0.13 521y~

Iq: lg = 39.335.in Required development
f
Kg |- s length
psi
check := if(ld >12in,"OK" ,"use 12in") check = "OK"
splice := Iq splice = 39.335:in Use Splice length = 40in
Footing Design:
MotA := V3-hy MotA = 175.694 ft-k
Try 1.0 ft Deep x 2.0 ft Wide x 29.33 ft Long Footing da:=1f wa:=2.04 Ia:= Lsa + 3ft Ia =41t
Lj
Pdl = DLr-E-LsA + (wm-LsA-hw) Pgl = 39.389 k
Pftg := da-wA-lIa-W¢ Pftg = 12.3 k
Psoil := tg-wa-1A-Wsg Psoil = 21.894 .k
Pt := Pg| + Pftg + Psoil Pt=73.583k
IA
Mres := Pt~E Mres = 1508.4491t-k
Mres
= VotA SF = 8.586

Result := if(SF = 1.5,"OK" ,"Redesign Footing" ) Result = "OK"

MotA
e =

Pt e = 2.388t
dmax = i if e=0 amax = 1210.905 psf Column Center Line
WATA %uz—»
6e e—
Pt{1 " |AJ A FOOTING ‘
— if e<— ‘
WA A 6 [hsk
fp
L if &> IA ‘ Lf - }
3un| A 6
2
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MCD 16681 Calculations By: dab
Pt
gmin=|— if e=0 gmin = 583.8.psf
WA-IA
Pt»[1 - G'ej
A |
if e<—
WA IA
Opsf if e>—

Result := ( Footing Is Okay ) if gmax < SBC Result = "Footing Is Okay"
"ReDesign Footing." otherwise
Shear Wall B: Lsg = 29.33ft vi=12.893k dw:= Lsg - 8in dw = 343.96.in

As:=.31 in2 AVSWB = 2-A5 AVSWB = O.62»in2

Mot := V1-hy Mot = 171.867 ft-k
2-Mot
o= fo = 0.017-ksi
K by Gy o=
check := if(Fb > fp,"OK" ,"Not OK") check = "OK"
Mot

fgi= ———— fs=10.704 ksi
j-dw-AvswB

check := if(Fs > fg, "Flexural reinf is adequate” ,"Flexural reinf is not adequate") check = "Flexural reinf is adequate”

Use 2-#5 Vertical Each End

f . . .
Fvi= {1 {4_( Mot ﬂ m..psﬂ ¢ Mot 4 Fv = 45.636.psi Where reinforcement is not provided
3 Vi-dw psi Vi-dw to resist all for the calculated shear.

fm Mot
— psi if >1.0
psi Vi.Lsp

Mot
V1.dw

FVmax = {SOpSI - 45

< 1 O FVmax = 59073p3|

Mot AR
-psi| if
Vi-dw )
Mot

>1.0

(35psi) if Vide

Fy := min(Fv, Fvmax) Fy=45.636 psi

oV
" bwdw

check = if(FV > fy,"OK" ,"Not OK") check = "OK"

fy = 4.916.psi

fvl
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hw
s:= min| — ,48in s=48in
2
hi F\”: Avh = 0.075.in
stw reinforcement.
Avh 2
A = 3 Avy = 0.025:in shear reinforcement.
Ahact = 4A4 142fln Ahact = 02|n2

check = if(AVh < Ahact. "OK" ,"need more reinf")

check = "OK"

Use 4-#4 horizontally in a grouted solid bond beam @ 10-0" o.c.

12in

n

Avact = A5

check = if(AW < Avact. "OK" ,"need more reinf")

Avact = 0.93:n°

check = "OK"

Use 1-#5 vertically in grouted solid cell @ 40" o.c.

Ast := Ahact + Avact

Asreq = 0002bw1 2|n

check := if(Ast > Asreq."OK" ."Need more reinf")

~=1.0 for #3-#5 bars

0.13.dps2fy~

fm
Kd: | — -psi
psi

check := if(ld >12in,"OK" ,"use 12in")
splice := Ig splice = 39.335.in

Footing Design:

RE Ig = 39.335.in

MotB := V1-hy MotB = 171.867ft-k

Try 1.0 ft Deep x 2.0 ft Wide x 31.67 ft Long Footing dg:=1-#

S.
Pgl = (DLr»ZJ»LsBJ + (wm-LsB-hw)

Pftg:= dp-wp-IB-W¢
Psoil := ts-wp-IB-Wg

Pt := Pq| + Pftg + Psoil

B
Mres = Pt-—
2

Agt=1.13:n°

Asreq = 01 83|n2

Kd = min(2in,48in,5-db5)

per linear foot
per linear foot

check = "OK"

Required development
length

check = "OK"
Use Splice length = 40in

Pgi= 19.353k

Pftg = 9.699-k
Psoil = 17.264 -k
Pt=46.317k

Mres = 748.708t-k
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Kd = 2:in

wp = 2.0-ft

Project : 041-1135
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Calculations By: dab

Area of reinforcement in the horizontal direction, shear

Area of reinforcement in the vertical direction, perpendicular to the

only req'd for SDC = D

Ig = Lsp + 3ft

Ig = 32.33ft
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Ambler, PA 19002

Winchester & Malco Way
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MCD 16681
SF . Mres SF - 4.356
MotB
Result := if(SF = 1.5,"OK" ,"Redesign Footing" ) Result = "OK"
o MO8 o= 3.7111
Pt
Pt .
Jmax = if e= 0 Jmax = 1209599p$f
wB:IB
Pt{1 + 66]
B B
—= if e<—
wB-IB
2Pt ) I
3wp|— -e
2

qmin = Pt if e=0 gmin = 223.021 -psf
wB-IB
Pt»[1 - G'ej
B |
if e<—
wB:IB
Opsf if e>—
Result := ("Footing Is Okay") if gmax < SBC Result = "Footing Is Okay"
"ReDesign Footing." otherwise
Shear Wall C: . - 401

v3=13.18k dw:=Lsc - 8in

As:=.31 in2 AVSWC = 2:A5 AVSWC = 0.62»in2

Mot := V3-hy Mot = 175.694 ft-k

2-Mot
for=———

fo= 0.009ksi
J'K'bW'dwz

check = if(Fb > fb,"OK" ,"Not OK" ) check = "OK"
Mot

§=— fs = 7.974 ksi
J-dw-AvsSwC

check := if(Fs > fg, "Flexural reinf is adequate” ,"Flexural reinf is not adequate")
Use 2-#5 Vertical Each End
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/Cblumn Center Line
L2

f—— g —=

FOOTING ‘

o3

dw=472-in

check = "Flexural reinf is adequate"
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Winchester & Malco Way

Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
f . . .
Fvie {1 .[4_ (V“;'Zt ﬂ m'p% if VM‘: <1.0 Fv=47.265.psi Where reinforcement is not provided
3 Gw )]V ps! 3 dw to resist all for the calculated shear.
fm ot
—-psi if
psi V3-Lsc
Mot Mot
FVmax = [BOpSI - 45 VSdW pSJ if V3dw < 1 0 FVmax = 6475p5|
(35psi) it | 540
V3-dy
Fy := min(Fv, Fvmax) Fy=47.265.psi
V3 .
fv = bwdw fv = 3662pSI
check := if(FV > fy,"OK" ,"Not OK") check = "OK"
hw
s:= min| — ,48in s=48in
2
Avh = FV3: Ayh = 0.056.in° Area of reinforcement in the horizontal direction, shear reinforcement.
s'Yw
A . . . N .
Ayy = Zvh Ayy = 0.019in2 Area of reinforcement in the vertical direction, perpendicular to the
3 shear reinforcement.
Anact = 4A4- 142]: Ahact = 0.2:n°

check = "OK"

Use 4-#4 horizontally in a grouted solid bond beam @ 4'-0" o.c.

check := if(AVh < Apact."OK" ,"need more reinf")

12in
40in
check := if(AW < Avact."OK" ,"need more reinf")

Avact = A5 Ayact = 0.093 in2

check = "OK"
Use 1-#5 vertically in grouted solid cell @ 40" o.c.

Ast= 0.293-in2 per linear foot

Ast := Ahact + Avact

Asreq = 0.002by-12in Asreq = 0.1 83:in° per linear foot

check = "OK"

Kq:= min(2in,48in,5~db5)

check := if(Ast > Agreq."OK" ,"Need more reinf") only reqd for SDC = D

~:=1.0 for #3-#5 bars Kd = 2iin

0.13.dbs2 1y

Ig = 39.335.in Required development length
f

Kd- *m.»psi
psi

Iq:
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MCD 16681 Calculations By: dab
check := if(ld >12in,"OK" ,"use 12in") check = "OK"
Footing Design:
MotC := V3-hy MotC = 175.694 ft -k
Try 1.0 ft Deep x 2.0 ft Wide x 36.0 ft Long Footing dc=14  wg:=2.0 Ic:= Lsc + 3ft Ic = 43t
L.
Pd| = {DLr-ZJ-LsC\J + (wm-Lsc-hw) Pql = 41.462k
Pftg := dG-wG-IC-We Pftg = 12.9.k
Psoil := tg-wG-lg-Wsg Psoil = 22.962-k
Pt := Pg| + Pftg + Psoil Pt=77.324k
Ic
Mres := Pt~E Mres = 1662.466ft-k
Mres
= oG SF=9.462
Result := if(SF = 1.5,"OK" ,"Redesign Footing" ) Result = "OK"
o= MotC o= 2.2721
Pt
dmax= | —— it e=0 amax = 1184.18.psf /o Certer Line
(Wellle} /2 —m
6e 7
Pt{1 + IJ | | FOOTING ‘
W if e< 03
fp
. [
2Pt if e>— ‘ o ® l
3-wg c e
2
Pt
Qmin = if e=0 qmin = 614.053.psf
wclc
Pt-(‘l - 6‘9]
Ic Ic
if e<
wc-lc
Opsf if e>—
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Result := ("Footing Is Okay") if gmax < SBC Result = "Footing Is Okay"

"ReDesign Footing." otherwise

Shear Wall D: | s,-7.331 v2=7.977k dw:= Lsp - 8in dw = 79.96.in

As:=.31 in2 AvswD = 2-A5 AVSWD = 0.62-in2

Mot := V2-hyy Mot = 106.328t-k
fo = 2-Mot
- fp = 0.2:ksi
j'K‘bW‘dW2 b sl
check := if(Fb > fp,"OK","Not OK" ) check = "OK"
Mot fs = 28.486 ks

fs =
j-dw-AvSWD

check := if(Fs > fg,"Flexural reinf is adequate" ,"Flexural reinf is not adequate") check = "Flexural reinf is not adequate”
Use 2-#5 Vertical Each End

f . . .
Fvie {1 {4_( Mot ﬂ m'p% i Mot 40 Fv=38.73.psi Where reinforcement is not provided
3 Vadw)] psi V2dw to resist all for the calculated shear.
fm Mot
—-psi if >
psi V2.Lsp
Mot Mot
Fumax = [SOpsi _45. V2AZW-psD if Vz_‘;w <1.0 Fvmax = 35-psi
(35psi) if Mot >
-dw
Fy := min(Fv, Fvmax) Fy = 35-psi
V2 .
fy:= — fy = 13.083-psi
check = if(FV > fy,"OK" ,"Not OK") check = "OK"
hw
s:= min — ,48in s=48in
2
Avh = Vas Ayh = 0.2.in2 Area of reinforcement in the horizontal direction, shear
Fsdw reinforcement.
A . . . o .
Ayy = fvh Ayy = 0.067.in2 Area of reinforcement in the vertical direction, perpendicular to the

shear reinforcement.
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Ahact = 4A4 12In Ahact = 02|n2
4t
check := if(AVh < Apact."OK" ,"need more reinf") check = "OK"

Use 4-#4 horizontally in a grouted solid bond beam @ 4'-0" o.c.

12i
Avact = Ag—— Avact = 0.093n°
40in
check = if(AW < Avact."OK" ,"need more reinf") check = "OK"

Use 1-#5 vertically in grouted solid cell @ 40" o.c.

Ast := Ahact + Avact Ast = 0_293.in2 per linear foot
Asreq = 0.002by,12in Asroq=0.183in2  per linear foot
check := if(Ast > Agreq."OK" ,"Need more reinf") check = "OK"
~=1.0 for #3-#5 bars Kd = min(2in,48in,5~db5) Kd = 2:in
0.13.dos2 1y
g — 05 YT g = 39.335.in Required development
f
Kg |- s length
psi
check := if(ld >12in,"OK" ,"use 12in") check = "OK"
Footing Design:
MotD := V2-hy MotD = 106.328t-k

Try 1.0 ft Deep x 2.0 ft Wide x 10.33 ft Long Footing dp:=1ft wp:=4.83

S.
Pdl = {DLr-ZJ-LsD] + (wmLsD-hw) Py =4.837k
Pftg := dp-wp-ID-W¢ Pftg = 8.448 k
Psoil := tg-wp-Ip-Wsg Psoil = 15.037 -k
Pt := Pg| + Pftg + Psoil Pt = 28.321 -k
D
Mres := Pt~E Mres = 165.113ft-k
Mres
SF = VoD SF=1.553

Result := if(SF = 1.5,"OK" ,"Redesign Footing" ) Result = "OK"

MotD
e =

o e = 3.754+t
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only req'd for SDC = D

Ip:= 11.66t

Ip=11.66
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MCD 16681 Calculations By: dab
amax= | —— if e=0 amax = 1883.312.psf Column Certer Line
wD-ID %uz—»
Pt 1 e —
1T+ o) b FOOTING ‘
-~ @@ 7 <
wp-ID o= 6 1P3
fp
2.Pt ) D Lt |
—— if e>— I R I
3.wp- b e 6
2
Pt
dmin=|——= if e=0 dmin = O-psf
wD:ID
Pt»[1 - G'ej
D D
if e<—
wD:ID
Opsf if e>—
Result := ("Footing Is Okay") if gmax < SBC Result = "Footing Is Okay"

"ReDesign Footing." otherwise

Design of Ledger @ Rear Wall:

S.
Pseis == V1 Puert = Ej»[TL +(1.6Pa] L P | Pseis? + Pvert P=-19.878«

Provide L4x4x1/4 Fy = 3Bksi Fu = 58ksi oy:=1.0 or:=0.75

Ag = 1.94in%

Rny := 0.60-Fy-Ag Rny = 41.904-k

Rnr := 0.6-Fy-Ag Rnr = 67.512k

Check := if(d)y»Rny >P,"OK" ,"Not OK") Check = "OK"

Check := if(q;r-Rm >P,"OK","Not OK") Check = "OK" Therefore:
Using 1/2"¢_Titen HD Anchor =
Cap:= 1385Ibf
Nb = Ciap Nb = 14.353 no. of say Nb:=15

bolts
Sb:= % Sb =34.936.in bolt _ say  Sb:=32in
spacing

Therefore: Use 1-1/2"¢ Titen HD Anchor @ 32" o.c.
Design of Angle @ Side Wall:
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P:=V3 P=13.18k

Provide L4x4x1/4

Rny := 0.60-Fy-Ag Rny = 41.904 k

Rnr = 06FuAg Rnr = 6751 2k

Check := if(cl)y-Rny >P,"OK" ,"Not OK") Check = "OK"

Check := if(¢r~Rn|— >P,"OK","Not OK") Check = "OK"

Therefore: L4x4x1/4

Using 1/2"¢ Titen HD Anchor

Nbi= Nb=9.517 no. of say Nb:=10
Cap bolts
Sb:= ;—L‘) Sb=85.5in bolt say  Sb:=48in
spacing

Therefore: Use 1-1/2"¢ Titen HD Anchor @ 48" o.c.

BRACED FRAME DESIGN:

Fy = 46ksi Fu := 58ksi V= V1+V2 v =20.87k Qo2=2
Using HSS4x4x1/4: aq=8.37in° = 0.9 o1t=0.75
H
a:= 5.671 o= 14.42% b= ?b b=7.211 o= a2+ b2
0:= asin(gj 0=51.818-deg 02 = Mzg—ze 02 = 38.182.deg
L Vst
Seismic vsLuti= |- vsLyt = 361.915.pif Vg := vsLyt-
Load U
. Vv
Wind Load  vw yt:= L\:VLn vwyt = 274.596.plf Vw = VWLut‘(
Distributed DLg = DLr-S; DLq = 120-plf
Load =
LLd := LLr-Sj LLg = 111.6-pif Lup -Lut
PFd:= Pt-§j PFd = 60-pif

1.2.DLr + 1.6LLr + P..5 = 58.76.psf

1.2DLr + 1.6LLr + 0.8.Py = 70.551 psf
1.2D0Lr + 1.6-Py + LLr + 0.5-Pt = 81.181 psf
1.2DLr + E + LLr + 0.2.Pf = 52.643.psf

Reactions from RISA Model:
Rnt:=36.759% Rn4:=36.046k Rgiag:=

governs

Max deflection from Risa:

23.998k ARisa = 0.236in
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A := ARisa'Cd2

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

\Y%
Pu = 90217-3 Pu = 321 07k

co = 4in ti:= 0.233in

hm1:= 6.671t

2.00 = 76.364 deg

Vg =20.87k

Vy = 15.835k

E = 8.043-psf

A=0.767in



Core States Group Restaurant Design Project : 041-1135

201 S. Maple Ave. Ste. 300 Winchester & Malco Way Region: Gr. Southern
Ambler, PA 19002 Memphis, TN Date: 2/21/2014
MCD 16681 Calculations By: dab
Aallow = 0.01-hy Agllow = 1.6:in
check = if{ A < Agiow."OK" ."NOT OK") check = "OK"

Therefore: Use HSS4x4x1/4 for Braced Frame

Welded Connection:

Fexx = 70-ksi fillet := %in Table J2.4 D := fillet ow:=0.75 Hpq := 6.5in
2-Hpg - 1.2:t
o= — 24— Lo = 16.183:n
sin(0)
Rn:= 0.6~FeXX~Q~D~Le Rn=90.112k ®Rn = dbwRn ¢Rn=67.584.k  Design Shear
2 Strength

check := if(Rdiag < oRn,"OK" ,"not OK") check = "OK"

check = if(\Rm < ¢Rn,"OK" ,"not OK") check = "OK"

Pult := max(Rdiag, Rn1 ,Rn4) Pult = 36.759-k

Use 3/16" fillet weld HSS to HSS connection
Base Plate & Anchor Bolts:

dg = 4in bf:= 4in N:= 12in B:= 12in Fy := 306ksi Fe := 3ksi
¢dcPn:= 0.85.F¢B-N dcPn=367.2k
N-0.95.d¢
ms=————— m=4.1.in
2
B - 0.8-bs
ni= ———— n=4.4in
2
np:= dobf np=1.in
4
4.dcb P
X = 70'(2 '¢cl:3“n X=0.1
(dc + bf)
2+/X
Nplate = 7\/7 Xplate = 0.325

1+J1-X
check := if(>\p|ate <1.0,"OK" ,"plate is heavily loaded and simple cantilever method is appropriate") check = "OK"
AN := Xplate:np an = 0.325in

I:= max(m,n,\n) I=4.4in

2P
o=t | tpt = 0.552in
0.9-Fy-BN
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Try 3/4"x12"x12" column base plate B

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

V-bg
Mot:= —— Mot= 1.739-k-ft
4
M
o e =0.568in
Pult
3
o= ¢=6in 1= BN |- 1728.n*
2 12
N o, if e is less than or equal to N/6, then there is small eccentricity
6 n and compressive bearing stress bears on full plate
Puit  Motc , Puit  Motc ,
fp1:= Nt fo1 = 327.736 psi fp2:= BN fp2 = 182.806 psi
Fp:=0.85.0.6.F¢/ 1 Fp = 1530 psi
check := if(Fp <1.7.0.6.F¢,"OK" ,"Not OK") check = "OK"
check := iffp1 < Fp,"OK" ,"Not OK") check = "OK"
N-0.95.d¢
Lerit==———(—— Lerit=4.1-in
2
fo1 — fp2)-(N = Leri
forit = fp2 + (fr pz)N( crt) forit = 278.218.psi
2 2
feritLerit (fp1 = forit) Lerit -0.67 k-in
Mp|u = 2 + 2 Mp|u= 2617?
tp2 = AVl tp2 = 0.568 i Use 12"x12"x3/4" for Base Plate B
0.9-Fy
M
B T=2.609k
N-2in-2
Use 4 Bolt Connection, 2 Bolts/Slde
Using1" ¢ F1554 Anchor Bolts db:= 1in ¢oT:=0.75 Fy:= 60ksi
Ag:= 0.601in2 lpolt := 2in center of bolt to column edge
bolt check:
V-Hp Porace

Porace = .

Tact = 13269k

Pbrace = 53.076k Tact ==
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2 Taet!
toge= 2,11 | = 2crbol toa = 0.744n
B-Fy

Use 3/4"x 12"x12"Base Plate
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tp := max(tp1,tp2, tp3)

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

to = 0.74in

Check Bolts using ACI 318 Appendix D using Simspon Strongtie Anchor Selector Software

Note for building in Seismic Design Categories C & D that have a brittle failure mode have a large capacity reduction
factor. Bolts should be checked for Seismic in these cases even if Wind controls other aspects of design.

Wind Load Factored for Anchor Selector

V
Vi = %“ Vi = 26390.964 Iof

\Y
Vey = 7“’ Vs = 29814.0391bf
Vgy-h
Teu :=( s;’ w) Toy = 79484.228 lbf
ft
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Anchor Calculations

Anchor Selector (Version 4.10.0.0)

Job Name : MCD Proto Date/Time : 12/5/2012 5:52:04 PM
Calculation Summary - ACI 318 Appendix D For Cracked Concrete per ACI 318-08

Anchor

Anchor Steel # of Anchors Embedment Depth (in) Category
1" Heavy Hex Bolt F1554 GR. 36 4 18 N/A
Concrete

Concrete Cracked f.(psi) oy

Normal weight Yes 3000.0 140

Condition Thickness (in) Suppl. Edge Reinforcement

B tension and shear 36 No

Anchor Layout Dimensions

Cx1 CxZ Cy1 CyZ bx1 byZ b\ﬂ byZ Sx1 s'y1

(in) | (in) || (in) [ (in)] (in) | (i} | (in) | (in) || (in) || (in)

26 |26 |60 |60 |12 |2 |2 |2 (8 |8

Factored Loads

N, (Ib) NTS) Vyay (IB) My, (Ib*ft) M, (Ib*ft)

59400 0 22300 0 0

e, (in)  Jeyin) | Mod/high seismic Apply entire shear @ front row

0 0 No No

Individual Anchor Tension Loads

N ual (Ib)|N ua2 (Ib)IN ua3 (Ib)|N uad (Ib)

14850.00| 14850.00 | 14850.00 | 14850.00

&'y, (in) e'Ny(in)

0.00 0.00

Individual Anchor Shear Loads

v ual v ua2 v ua3 v uad
(Ib) (Ib) (Ib) (Ib)
5575.00(5575.00 (5575.00(5575.00

€'y, (in) e'\,vy(in)

0.00 0.00

Tension Strengths

Steel (#=075)
Ng,(b) | @N,,(Ib) N, (Ib) N, /eN,,

35150 26362.50 14850.00 0.5633

Concrete Breakout (® =0.70 )
Nepg(I0) ¢Nchg(\b) IN(b) |EN,, /@th)g

13182340 (9227638 |59400.00 |0.6437

Pullout (® =070 )
Ny, (1b) ON () [Ny, (ib) N /®N

36024.00 25216.80 14850.00 0.5889
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Interaction check
T.Max(0.64) + V.Max(0.44) = 1.08 <= 1.2 [Sec D.7.3]

Interaction

check: PASS

Use 1" diameter F1554 GR. 36 Heavy Hex Bolt anchor(s) with 18 in. embedment

Wind OK
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Side-Face Blowout does not apply
Shear Strengths
Steel (& =065)
Vq(b) @V, (Ib) Vyallb) V oz Vs,
21090 13708.50 B575.00 0.4067
Concrete Breakout (case 1) (@=0.70)
cIng{lb) C)gf(lb} Lla!(lb} E\"fua ¢Vcng
114258 24 ||79980.77 |0.00 0.0000
cIJg;(lb) \f‘cbw(lb} z Vua?.(lb) EVia Vcbg; Vs '@Vcl)g
73072.13]|51150.49 |11150.00 (0.2180 0.2180
Concrete Breakout (case 2) (@ =0.70)
cIng{lb) C)gf(lb} = \’fuax(lb}l z Vuax '@Vcl)gx
146144 26 ||102300.98| 0.00 0.0000
cIJg;(lb) \t‘cbw(lb} z Vua?.(lb) EVia Vcbg; Vs '@Vcl)g
73072.13|51150.49 |22300.00 [].4360 0.4380
Concrete Breakout (case 3) (2 =0.70)
c,q edge
cIJg;(lb) C)g)r(lb} L\f’uay(lb) TV, 2y Vc)gf
22851647 (159961.53(11150.00 |0.0697
Cyq edge
cIng{lb) C)gf(lb} = \’fuax(lb}l z Vuax '@Vcl)gx
159430.10|111601.07 | 0.00 0.0000
c,, edge
cIJg;(lb) C)g),(lb} z Vuay(lb) % Vua‘; .@\f‘c,)w
22851647 (159961.53(11150.00 |0.0697
Cya edge
cIng{lb) C)gf(lb} = \’fuax(lb}l z Vuax '@Vcl)gx X Vua 'llq)vcbg
159430.10|111601.07 | 0.00 0.0000 0.0697
Pryout (& =0.70 )
VCDQ(lb) cng{lb}' Vu:n(lb] Vuaz chg
263646 .81 18455277 0 0.0000
chg(lb) \a’cpg(lb) ua,f(lb} T Vua‘; .’d>VCDg IV .-'@\fcpg
263646 .81 18455277 22300 0.1208 0.1208
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Anchor Calculations

Anchor Selector (Version 4.10.0.0)

Calculation Summary - ACI 318 Appendix D For Cracked Concrete per ACI 318-08

Anchor

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Date/Time : 12/5/2012 6:02:00 PM

Anchor

Steel

# of Anchors Embedment Depth (in)

Category

1" Heavy Hex Bolt

F1554 GR. 36 4 18

N/A

Concrete

Concrete

Cracked f (psi) oy

Normal weight

Yes 3000.0 1.40

Condition

Thick

ness (in) Suppl. Edge Reinforcement

B tension and shear

36

No

Anchor Layout Dimensions

Cyt [Cuz || Syt Cya | Pra
(in) [in){| (in) [{in)| (in) |(

b

x2 b‘,"l b'y‘2

in) | (in} | (im)|[ (in} || (in)

s S,

x1 {7yl

26 |26 |60 |60 |2 |2 |2 |2 |8 |8

Factored Loads

N, (Ib) v

ua:r.(

Ib)

W

uay (10) M, (Ib*ft) M, (b°ft)

22100 0

8283 0 0

e,(in) e in) Mod/high seismic Apply entire shear @ front row

0 0 Yes

No

Individual Anchor Tension Loads

N uai N ua2 N
(Ib) (Ib) (Ib)

ual N uad

(Ie)

5525.00(5525.00]5525.00|5525.00

&'y lin) e‘N,),(in}

0.00 0.00

Individual Anchor Shear Loads

v uai v ua2 v ual

(Ib) (Ib) (Ib)

v uad
(Ib)

2070.75|2070.75|2070

.7512070.75

e\ (in) e, (in)

0.00 0.00

Tension Strengths
Steel (£=0.75)

Ngllb) | Ny (o)

N, _(Ib)

L\Zi(

N ua “lchSa

35150 26362.50

5525.00

0.2096

Concrete Breakout (& =

070, @, =

seis

075)

NcIJg(

b) | @Ngy(b) = N,(Ib)

TN, f@N,

131823.40 |[69207.29

22100.00

0.3193

Pullout ( =0.70 , &,

=0.75)

N, (Ib) 2N, (Ib)

N,4(1b)

Nya ,a'q:an

36024.00 18912.60

5525.00

0.2921
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Side-Face Blowout does not apply
Shear Strengths
Steel (=065
Veq(lb) @Veq(lb) Viallb) Via !@Veq
21090 13708.50 2070.75 0.1511
Concrete Breakout (case 1) (=070, .. =0.75)
Vcng(lb) ‘Dvcng([b) uax(]b) b2 vuax ’@Vcng
114258.24 595985 57 [0.00 0.0000
cIJg,'(lb) cbgy(lb) uay“b) z Vuay J!q)vcbgy 2 Vua ’@Vc!)g
73072.13|38362.87 [4141.50 (0.1080 0.1080
Concrete Breakout (case 2) (#=0.70, ¢, =0.75)
CDDX(ID) ‘bvcng(lb) uax“b) b2 Vuax ’@Vcng
146144 .26 ||76725.73 |0.00 0.0000
VClJQ‘.-’(Ib) cbgy(lb) uay(lb) = Vuay J'cl)vcbgz,f z Vua @Vcbg
73072.13]38362.87 [8283.00 (0.2159 0.2159
Concrete Breakout (case 3) (2 =070, @, =0.75)
c,4 edge
.:hg,:“b) tb\fcbgy(lb) uaJ,(Ib) z Vuay .@Vcbgy
22851647 |1119971.15( 414150 |0.0345
41 edge
Vcl:gx(lb) )gx(lb) z vuax(lb) z Vuax jq’vcng
159430.10(83700.80 |0.00 0.0000
¢, edge
Vcbgy(lb) ¢>ngy{[b) uaJ,(Ib) z ‘v’uay !@Vcbgy
22851647 |119971.15(4141.50 |0.0345
€y edge
cl)gx(lb) c')gx([b) T vuax(lb) L Vuax /‘i’vcng z Vua ”q’vcbg
159430.10(83700.80 |0.00 0.0000 0.0345
Pryout (® =0.70 , @, = 0.75)
Vepglib) BV (1) I V,,,(Ib) % Vyax "V epg
263646.81 138414 .57 0 0.0000
cpg(m) cpg(Ib) Vuay(lb) T Vuay .@Vcog IVia @chg
263646.81 138414 57 8283 0.0558 0.0598
Interaction check




Restaurant Design
Winchester & Malco Way
Memphis, TN
MCD 16681

Core States Group
201 S. Maple Ave. Ste. 300
Ambler, PA 19002

Note: Ratios in the equation below have been divided by 0.5 factor for brittle failure.
T.Max(0.64) + V.Max(0.43)=1.07 <= 1.2 [Sec D.7.3]

Interaction check: PASS
Use 1" diameter F1554 GR. 36 Heavy Hex Bolt anchor(s) with 18 in. embedment

Seismic Okay

tg:= 16in SBC = 2000.psf Xconc:= 1.0 Fy := 60ksi fc := 3000psi
Assume 6'0"x18'0"x3.0' footing: b:= B.ft d:= 18t tf:= 3ft
Af:=bd Af = 108ft2 MmaxF := VHp
DLf:= W Af-tf DLf = 48.6k DLs := Wg Af-tg
DLf:= DLf + DLs
o Mmaxk o= 4.7771
DLt
DL
dmax = ﬁ if e= 0 Jmax = 1657539psf
)
DLf-| 1+ —
d ) . d
— 7 if e<—
b-d 6

2.DL¢

) d

—7q N if e>—

3-b-[ : ej 6
2

DLf
amin:= | it e=0 dmin = O-psf

6e
DL-| 1 - —

d d

if e<—

b-d 6
Opsf if e>—
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MmaxF = 300.943 k-ft
DLs = 14.4-k

DLi = 63k
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Result := ( Footing Is Okay ) if gmax < SBC Result = "Footing Is Okay"

"ReDesign Footing." otherwise

MresF := (DLf + DLs)-% MresF = 567 k-ft
. MresF Fs=1.884
MmaxF
check = iflFS > 1 .5,"OK" ,"Not oK") check = "OK"

Use 6-0" x 18-0" x 3-0" footing

f f
fc:= if[ —C,-ksis100psi, C,~ksi,100sz fc = 100.psi
ksi ksi

Vg = 2-xconc fe-b-tf Ve =518.4k Nominal shear strength provided by
concrete
space := t space = 18:in maximum spacing for shear
reinforcement

" , 2 12in 2
Try# @ 12" o.c. s:=12in A4 :=.20in Ay = Ag- Ay = 0.2:in ¢oc:=0.9
Vsmax = 4fcbtf Vsmax = 31 104k

Ay-Fy-tf
s = v y VS = 36k
S

Vp:= Ve + Vg Vn = 554.4.k
Vy=V Vy =20.87k
dVn = dc-Vn oVn = 498.96 -k
check = if(d)Vn >Vy,"OK" ,"Not OK") check = "OK"

Use #6 @ 12" 0.c. S.W.T&B
deffect := tf — 3in deffect = 33-in

Neglecting compression reinforcement and assuming tension controlled section, required tension reinforcement
area=p

085 |1.0- [1.0__ 2MresF
O765bdeffect2fc

pact = = pact = 0.00164 g1:=0.85
y
0.319.p11¢
ptmax = — ptmax = 0.014
y

check = if(ptmax > pact, " 1ension controlled" ,"Compression controlled") check = "Tension controlled"

f

3 70 -psi

pmin := _ps pmin = 0.003

Fy
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check := if(pmin > pact.Use min" ,"Use )

200psi

pmin2 = 0.003
Fy

pmin2 :=
check := if(pminz > pact. 'Us€ min" ,"Use")

pf:= Pact'g if pact < pmin2

pmin2 otherwise
p = max(pf.0.0018)
Required reinforcement area: A7:= 0.60in2
2
Asreqd := p-b-deffect Asreqd=5.191.in

Use 9-#7 LW.T&B
Drag Strut @ Braced Frame:

Spand:= Lj - 6.67ft

Restaurant Design
Winchester & Malco Way

Vh:=V-Qp2 wh1 :

Project : 041-1135

Region: Gr. Southern

Date: 2/21/2014
Calculations By: dab

Memphis, TN
MCD 16681

check = "Use min"

check = "use min"

o = 0.0022
»=0.00218
Ag = 0.79in° Ag = 1.0n°
Np = 5read Np = 8.652
A7

v
" wh1=1128.099.pif v4=20.87k Fy := 36ksi
Spand
ob:=0.9 Iye:=3.5in length of weld wj:= 4.5in length of weld
plate to column. plate to joist
Agt=1 .75~in2 fillet := iin D := fillet
16

SRnw = dw-Rnw oRnw=47.25k Design Strength of weld to col.
Rl := dp-Rnl ORn1 = 97.2k Design Strength of plate
®Rnj = dw-Rnj ®Rnj=50.116.k Design Strength of weld to joist

Welded Connection: Fgyy = 70-ksi ow:=0.75
using plate 1/2"x6"x6" Ag1 = lwe-0.5in
Ap|ate = 05|n6|n
Rnw = Fy-Ag1 Rnw = 63k
Rn| = FyAp|ate Rn| = 108k
2
Rnj = 0.6AFeXX-?~D-(IWj-2) Rnj = 66.822:k
®Rn := min($Rnw, dRnl, dRnj) $Rn =47.25k
check = if(d)Rn > Vh,"OK" ,"Not OK") check = "OK"

Weld drag strut to Plate 1/2"x6"x6" with fillet weld and plate to column with complete joint pen. weld

Angle @ Braced Frame:
Rjmax = 9.346k

Welded Connection: Fexx = 70-ksi
using angle L6 x 6 x 1/2x 9" Ag:= 6in-0.5in Ag= 3in2 Fy:= 36ksi fillet := 1in Table
J2.4
D := fillet lw := Sin dw:=0.75 ¢op:=0.9
Rnwi= O.G-Fexx?z-DA(IWZ) Rnw= 74.246 ORnw=dwRnw  ORnw=55.685.k Design Strength of weld
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Rnl = Fy-Ag Rni= 108k ORI := dp-Rnl oRnl = 97.2:k Design Strength of angle
®Rn := min(dRnw, dRni) &Rp = 55.685-k

check = if(d)Rn > Rjmax. 'OK" ,"Not OK") check = "OK"
Weld drag strut to L6x6x1/2x9" with 1/4" fillet weld on each side, and angle to frame 1/4"" weld each side
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