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 project   by

 location   date

 client   job no.

High Roof

Roof 1 67 317.9

Walls Below:

Stud Wall 7.5 20 26.3

Total = 344 k

Low Roof/Deck

Roof 1 131 690.37

Deck 1 192 353.28

Wall Above:

Stud Wall 7.5 20 26.3

Wall Below:

12" Concrete 8 150 134.4

Storefront 8 17 27.2

Stud Wall 8 20 72.0

Total = 1304 k

2nd Floor

Floor 1 131 946.475

Deck 1 171 1094.4

Wall Above:

12" Concrete 8 150 134.4

Storefront 8 17 27.2

Stud Wall 8 20 72.0

Wall Below:

12" Concrete 8.5 150 142.8

Storefront 8.5 17 28.9

Stud Wall 8.5 20 76.5

Total = 2523 k

Version: 04/03/2020 Calculation Check: OK

450

112

200

175

5270

1840

175

112

200

450

200

2nd Floor
Area/Perimeter (sq 

ft/ft)

Height (ft) DL (psf)

112

7225

6400

Total Load 

(k)

450

Total Load 

(k)
Low Roof/Deck

Area/Perimeter (sq 

ft/ft)

Height (ft) DL (psf)

4745

SMS Architects

1900799

Seismic Weight

High Roof
Area/Perimeter (sq 

ft/ft)

Height (ft) DL (psf) Total Load 

(k)

DPH - Building 8 JS
sheet no.

Dana Point, CA 8/4/2022

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022   Fax (949) 252-8082
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 project   by

 location   date

 client   job no.

III Table 1.5-1

No

C per soils report (D "Default" assumed, without soils report)

D Table 11.6-1 & 11.6-2

Table 12.2-1, Footnote B

5 Table 12.2-1

2 Table 12.2-1

5 Table 12.2-1

1.25 Table 1.5-2

1.266 g 2% in 50 years

0.455 g 2% in 50 years

48.0 ft

0.02 Table 12.8-2 Eq. 12.8-7

0.75 Table 12.8-2

8 s Eq. 11.4-3

0.36 s Eq. 12.8-7 Eq. 11.4-4

0.51 s Sec. 12.8.2 Eq. 11.4-1

No 0.50 Eq. 11.4-2

0.09 s Sec. 11.4.6

0.45 s Sec. 11.4.6 Eq. 12.8-2

0.36 s Sec. 12.8.2

1.00 Sec. 12.8.3 Eq. 12.8-5

1.20 Table 11.4-1

1.50 Table 11.4-2 Eq. 12.8-6

1.519 g Eq. 11.4-3

0.683 g Eq. 11.4-4 Eq. 12.8-3

1.013 g Eq. 11.4-1

0.455 g Eq. 11.4-2 Eq. 12.8-4

0.25 Eq. 12.8-2 Eq. 12.8-11

0.06 Eq. 12.8-5

0.31 Eq. 12.8-3 Eq. 12.8-12

0.25

4,170 kips

1,056 kips Eq. 12.8-1, Strength Level Base Shear Eq. 12.10-1

3 Eq. 12.10-2

1.3 Eq. 12.10-3

Strength

Level Fl to Fl Height Weight

Name Height hx wx Fx Vx MOT Vx = ΣFi ΣWi Fpx

ft ft k k-ft k k k-ft k k k

3 High Roof 15.0 48.0 344 16,520 0.161 221.4 221.4 3,321 170.3 344 170.3 1.00

2 Low Roof/Deck 16.0 33.0 1,304 43,016 0.420 576.5 797.9 16,088 613.8 1648 485.6 1.09

1 2nd Floor 17.0 17.0 2,523 42,885 0.419 574.8 1372.7 39,424 1,055.9 4170 638.7 1.44

4170 102421 1.000 1372.7

Version: 12/21/2020 Calculation Check:

Sum:

ρ

Design

Levels Above Base

Diaph. No. wxhx
k

ELF Procedure Permitted

Cvx

Lateral Force @ Each Level Diaphragm Force (ρ = 1.0)
Fpx/Fx

Eq. 12.8-13

V = CsW

Seismic Weight, W

CS,design

CS,max

SM1

SDS

SD1

CS

SMS

Ω0

T0

Ie

SS

S1

hn

Ct

x

TL

Ta

CuTa

Cd

Tmodeled

Table 12.2-1

Seismic Design Category

System Type Bearing Wall Systems Table 12.2-1

Flexible Diaphragm? Yes

R

Ground Hazard Motion Analysis?

Site Class

SFRS System Special Reinforced Concrete Shear Walls

Seismic Response Coefficient Calculation
(ASCE/SEI 7-16 Equivalent Lateral Force Procedure - Section 12.8)

Risk Category

SMS Architects

1900799

Dana Point, CA 8/4/2022

DPH - Building 8 JS
sheet no.

CS,min

TS

T

k

Fa

Fv
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 project   by

 location   date

 client   job no.

Roof

Roof 1 67 691.8

Walls Below:

12" Concrete 8 150 194.4

Storefront 8 17 30.7

Stud Wall 8 20 19.2

Total = 936 k

2nd Floor

Floor 1 131 1273.32

Deck 1 171 859.275

Wall Above:

12" Concrete 8 150 194.4

Storefront 8 17 30.7

Stud Wall 8 20 19.2

Wall Below:

12" Concrete 8.5 150 206.6

Storefront 8.5 17 32.7

Stud Wall 8.5 20 20.4

Total = 2637 k

Version: 04/03/2020 Calculation Check: OK

DPH - Building 9 JS
sheet no.

Dana Point, CA 8/4/2022

High Roof
Area/Perimeter (sq 

ft/ft)

Height (ft) DL (psf) Total Load 

(k)

SMS Architects

1900799

Seismic Weight

10325

2nd Floor
Area/Perimeter (sq 

ft/ft)

162

226

120

Height (ft) DL (psf) Total Load 

(k)

9720

5025

162

226

120

226

120

162

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022   Fax (949) 252-8082
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 project   by

 location   date

 client   job no.

III Table 1.5-1

No

C per soils report (D "Default" assumed, without soils report)

D Table 11.6-1 & 11.6-2

Table 12.2-1, Footnote B

5 Table 12.2-1

2 Table 12.2-1

5 Table 12.2-1

1.25 Table 1.5-2

1.266 g 2% in 50 years

0.455 g 2% in 50 years

33.0 ft

0.02 Table 12.8-2 Eq. 12.8-7

0.75 Table 12.8-2

8 s Eq. 11.4-3

0.28 s Eq. 12.8-7 Eq. 11.4-4

0.39 s Sec. 12.8.2 Eq. 11.4-1

No 0.50 Eq. 11.4-2

0.09 s Sec. 11.4.6

0.45 s Sec. 11.4.6 Eq. 12.8-2

0.28 s Sec. 12.8.2

1.00 Sec. 12.8.3 Eq. 12.8-5

1.20 Table 11.4-1

1.50 Table 11.4-2 Eq. 12.8-6

1.519 g Eq. 11.4-3

0.683 g Eq. 11.4-4 Eq. 12.8-3

1.013 g Eq. 11.4-1

0.455 g Eq. 11.4-2 Eq. 12.8-4

0.25 Eq. 12.8-2 Eq. 12.8-11

0.06 Eq. 12.8-5

0.41 Eq. 12.8-3 Eq. 12.8-12

0.25

3,573 kips

905 kips Eq. 12.8-1, Strength Level Base Shear Eq. 12.10-1

2 Eq. 12.10-2

1.3 Eq. 12.10-3

Strength

Level Fl to Fl Height Weight

Name Height hx wx Fx Vx MOT Vx = ΣFi ΣWi Fpx

ft ft k k-ft k k k-ft k k k

2 Roof 16.0 33.0 936 30,892 0.408 479.8 479.8 7,677 369.1 936 369.1 1.00

1 2nd Floor 17.0 17.0 2,637 44,821 0.592 696.2 1176.0 27,669 904.6 3573 667.6 1.25

3573 75713 1.000 1176.0

Version: 12/21/2020 Calculation Check:

CS,min

TS

T

k

Fa

Fv

Dana Point, CA 8/4/2022

DPH - Building 9 LW
sheet no.

Seismic Response Coefficient Calculation
(ASCE/SEI 7-16 Equivalent Lateral Force Procedure - Section 12.8)

Risk Category

SMS Architects

1900799

Flexible Diaphragm? Yes

R

Ground Hazard Motion Analysis?

Site Class

SFRS System Special Reinforced Concrete Shear Walls Table 12.2-1

Seismic Design Category

System Type Bearing Wall Systems Table 12.2-1

Ω0

T0

Ie

SS

S1

hn

Ct

x

TL

Ta

CuTa

Cd

Tmodeled

SM1

SDS

SD1

CS

SMS

Eq. 12.8-13

V = CsW

Seismic Weight, W

CS,design

CS,max

Sum:

ρ

Design

Levels Above Base

Diaph. No. wxhx
k

ELF Procedure Permitted

Cvx

Lateral Force @ Each Level Diaphragm Force (ρ = 1.0)
Fpx/Fx

18400 Von Karman Ave., Suite 600
Irvine, CA 92612

(949)  252-1022   Fax (949) 252-8082
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 project   by

 location   date

 client   job no.

High Roof:

Fpx = 59.9 k

x = 20.25 ft

y = 68.25 ft

Use:

Verco PLB-36 x 18GA w/ VSC2 @ 6" OC w/ 36/7 Weld Pattern

q-all = 2747 plf

Line Length Fpx v-tot .7v-max q-all

NS1 68.25 ft 30.0 k 439 plf 307 plf 2747 plf OK

NS2 68.25 ft 30.0 k 439 plf 307 plf 2747 plf OK

EW1 20.25 ft 30.0 k 1479 plf 1035 plf 2747 plf OK

EW2 20.25 ft 30.0 k 1479 plf 1035 plf 2747 plf OK

Roof:

Fpx = 485.6 k

x = 113.00 ft

y = 74.75 ft

Use:

Verco PLB-36 x 18GA w/ VSC2 @ 6" OC w/ 36/7 Weld Pattern

q-all = 2747 plf 3018 plf lrfd

Line Length Shear Ratio Fpx v-tot .7v-max q-all Difference # of Studs

NS1 56.25 ft 0.37 179.7 k 3194 plf 2236 plf 2747 plf OK

NS2 73.66 ft 0.63 305.9 k 4153 plf 2907 plf 2747 plf N.G. 160 plf 1

EW2 77.00 ft 0.47 228.2 k 2964 plf 2075 plf 2747 plf OK

EW3 66.25 ft 0.16 77.7 k 1173 plf 821 plf 2747 plf OK

EW5 41.50 ft 0.37 179.7 k 4329 plf 3031 plf 2747 plf N.G. 284 plf 1

2nd Floor:

Fpx = 1318.0 k

x = 295.50 ft

y = 124.25 ft

Use:

Verco W-3 x 20GA W/ 3.25" Lt. Wt. Conc and 36/4 Attachment Pattern

q-all = 1750 plf

Line Length Fpx v-tot .7v-max q-all

NS1 124.25 ft 632.6 k 5092 plf 3564 plf 1750 plf N.G.

NS2 118.00 ft 685.4 k 5808 plf 4066 plf 1750 plf N.G.

EW1 295.50 ft 777.6 k 2632 plf 1842 plf 1750 plf N.G.

EW2 295.50 ft 540.4 k 1829 plf 1280 plf 1750 plf OK

Calculation Check: OK

8/4/2022

JS

Diaphragm Check

sheet no.

1900799

SMS Architects

DPH - Building 8

Dana Point, CA

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022   Fax (949) 252-8082

SEE BLDG 9 DIAPHRAGM CHECK
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ABCDEFEDGH
I JKK LMN OPQ OMG OQL ONO GPD

R PSDPT PUMSDDT QKUGSQPT QKUPSQOT QDSQDT QDUDSQQT QNUNSMT

ABCDEFEQPH
I PGD PKP LPP LPO LPD LQN LQP

R JUDSDMT PUQSDNT MUOSQPT QKSQOT QKUNSQNT QQUNSQQT QQUOSQKT

ABCDEFEQDH
I MJQ MQG PJO PGJ PDO PKP JMG

R LULSDMT JULSDNT PUDSQMT PUPSQLT MUDSQGT MUOSQDT MUPSQQT

ABCDEFEPH
I QQMN QQPP QQQL QQDN QKJG QKPO QKKQ

R OUPSNKT LUGSDGT JSQMT JUNSQJT JUJSQGT JUPSQNT PUDSQQT

ABCDEFELH
I QNJK QNNG QNKM QDMK QDJL QDNL QKKQ

R OUDSNKT OUPSDGT LUNSDKT LULSQJT LUPSQOT JSQNT JUDSQDT

ABCDEFEGH
I QLQJ QOMO QOJM QOLP QOOM QDNL QKKQ

R GUOSNKT OSDGT OUGSDKT OULSQJT OUPSQOT OUMSQNT LUQSQDT

@8

ABCDEFEDGH
I MJK MLK PQO PNK JDJ JOQ LJL JKN LGG

R JUQSQPT JULSQGT PUPSQQT MSMT QKSPT QKSJT QKUPSLT QKUJSOT QQUOSGT

ABCDEFEQPH
I QQLD QQQL MON MGM MGO POK POJ PLN JMJ

R LUNSQPT LUMSQGT PSQQT PUDSQKT PUOSPT MUDSJT MUNSLT MUGSLT QKSOT

ABCDEFEQDH
I QNNJ QDLQ QDKP QQJK QQGK QQQJ QKMP QKPD MQD

R OUPSQPT LUGSQGT LUPSQDT JUDSQKT JUOSMT JUJSPT JUMSJT PUQSLT PUDSLT

ABCDEFEPH
I QLNG QLDJ QONQ QOGQ QGJL QGMQ QNQN QKPO MQD

R OSQMT OUGSQOT OUPSQDT LSQKT LUNSMT LUNSPT LUOSJT LULSJT LUJSLT

ABCDEFELH
I QPLL QPQM QJPL QJLD QJGN QLDQ QNQN QKPO MQD

R GULSQMT GUMSQOT OUDSQDT OUGSQQT OULSMT OUJSPT OUPSJT OUMSJT OUMSLT

ABCDEFEGH
I DQPG DQOL DQNJ DQDD DKOD QLDQ QNQN QKPO MQD

R GSQMT GUNSQOT GUOSQNT GULSQQT GUPSMT GUMSPT GUMSPT OSJT OSLT

7>

ABCDEFEDGH
I QOJO QOGP QNQO QNNN QQJM QDKP QKMD QQDJ QKNO

R OUNSPT OUOSJT LUDSOT LUQSGT LUPSGT LULSNT JUQSNT JSNT JUGSDT

ABCDEFEQPH
I QPJD QJPM QONK QOQJ QOKJ QNOL QNLG QNJQ QDLL

R GUJSMT GUMSJT OUOSLT OULSOT OULSGT LUQSNT LUQSNT LSNT LUGSNT

ABCDEFEQDH
I DQGQ DKQN QMDG QPOM QPKM QJJK QJNP QLOM QNMG

R GUDSMT GUOSJT GUJSLT GUPSOT OSGT OUQSGT OUQSNT OUDSNT OUDSNT

ABCDEFEPH
I DOML DOJM DGDG DGNL DNNQ DNOD DKKJ QLOM QNMG

R NUJSMT NUPSJT GSLT GSOT GUDSOT GUDSGT GUNSGT GUNSNT GUGSNT

ABCDEFELH
I DMOG DPJO DPDK DJJP DJGJ DGJP DKKJ QLOM QNMG

R NUNSMT NUOSJT NULSLT NUJSOT NUPSOT NUPSGT NUMSGT NUMSNT NUMSNT

ABCDEFEGH
I NGGL NNMP NNLO NNGK NQNL DGJP DKKJ QLOM QNMG

R DUMSMT NUQSJT NUDSLT NUNSOT NUNSOT NUNSGT NUGSGT NUGSNT NUGSNT

7!

ABCDEFEDGH
I DKNJ DKQP QJQJ QJGM QOGP QOMN QGGO QGMD QNJL

R GULSOT GUJSGT OUNSNT OUDSDT OUJSDT OULSDT LSQT OUMSQT LUDSQT

ABCDEFEQPH
I DGNG DNGK DKKO QMML QMPM QJMD QPKJ QPQM QLPD

R GSOT GUDSGT GUJSNT GUJSNT GUJSDT OUQSDT OUQSDT OUQSQT OUGSQT

ABCDEFEQDH
I DJPM DLNO DODM DGOK DNMK DNGD DNKG DDJD QMGQ

R NULSOT NUPSGT GSNT GUQSNT GUDSDT GUDSDT GUNSDT GUNSDT GUGSDT

ABCDEFEPH
I NNPQ NNLM NQJP NQMM NKLM NKMP DJMO DNQK QMGQ

R NUQSOT NUDSGT NUGSNT NUGSNT NUOSNT NUOSDT NULSDT NULSDT NULSDT

ABCDEFELH
I NPNN NJGN NLJM NLND NOML NGOQ DJMO DNQK QMGQ

R DUMSOT NSGT NSNT NUQSNT NUQSNT NUDSDT NUDSDT NUDSDT NUDSDT

ABCDEFEGH
I GGNL GNPG GNGJ GNDK GNKK NGOQ DJMO DNQK QMGQ

R DUOSOT DULSGT DUJSGT DUJSNT DUPSNT DUPSDT DUPSDT DUPSDT DUPSDT

BVVEWXXYZXYV[EXZE\]̂VDPU
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nMQN̂FSMdOFW[FQHMFMeeMdQWzMFDWSQHFZeFQHMFdZnUZTWQMFXMNnFZEF\WESME<

=B<lMTW\[METFTHZR̂SFdZ[TWSMEFRTW[\FUNEQWN̂FdZnUZTWQMFSMTW\[FeZEFUZTTWX̂MFEMSRdQWZ[FZeFQHMF[RnXMEFZeFTQRSTFEM�RWEMS<
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 project   by

 location   date

 client   job no.

Roof:

Fpx = 369.1 k

x = 139.00 ft

y = 86.66 ft

Use:

Verco PLB-36 x 18GA w/ VSC2 @ 6" OC w/ 36/7 Weld Pattern

q-all = 2007 plf

Line Length Fpx v-tot .7v-max q-all

NS3 66.75 ft 123.6 k 1852 plf 1297 plf 1750 plf OK

NS4 86.66 ft 184.6 k 2130 plf 1491 plf 1750 plf OK

NS5 86.66 ft 60.9 k 703 plf 492 plf 1750 plf OK

EW1 95.66 ft 184.6 k 1929 plf 1350 plf 1750 plf OK

EW4 95.66 ft 184.6 k 1929 plf 1350 plf 1750 plf OK

2nd Floor (Bldg 8 & 9):

Fpx = 1306.3 k

x = 295.50 ft

y = 124.25 ft

Use:

Verco W-3 x 20GA W/ 3.25" Lt. Wt. Conc and 36/4 Attachment Pattern

q-all = 1750 plf

Line Length shear ratio Fpx v-tot .7v-max q-all Difference # of Studs

NS1* 50.00 ft 0.23 300.4 k 6009 plf 4206 plf 1794 plf N.G. 2412 plf 17

NS2* 73.50 ft 0.26 339.6 k 4621 plf 3235 plf 1771 plf N.G. 1464 plf 15

NS3 100.00 ft 0.07 91.4 k 914 plf 640 plf 1750 plf OK

NS4* 108.00 ft 0.33 431.1 k 3991 plf 2794 plf 1750 plf N.G. 1044 plf 16

NS5 111.17 ft 0.11 143.7 k 1293 plf 905 plf 1750 plf OK

EW1 137.50 ft 0.28 365.8 k 2660 plf 1862 plf 1750 plf N.G. 112 plf 3

EW2 121.00 ft 0.26 339.6 k 2807 plf 1965 plf 1750 plf N.G. 215 plf 4

EW3 66.25 ft 0.1 130.6 k 1972 plf 1380 plf 1750 plf OK

EW4 162.50 ft 0.13 169.8 k 1045 plf 732 plf 1750 plf OK

EW5 41.50 ft 0.23 300.4 k 7240 plf 5068 plf 1750 plf N.G. 3318 plf 19

Calculation Check: OK

*Use 3/4" Dia Headed 

Studs where 

indicated 

8/5/2022

LW

Diaphragm Check

sheet no.

1900799

SMS Architects

DPH - Building 9

Dana Point, CA

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022   Fax (949) 252-8082
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ABCDEFEDGH
I JKK LMN OPQ OMG OQL ONO GPD

R PSDPT PUMSDDT QKUGSQPT QKUPSQOT QDSQDT QDUDSQQT QNUNSMT

ABCDEFEQPH
I PGD PKP LPP LPO LPD LQN LQP

R JUDSDMT PUQSDNT MUOSQPT QKSQOT QKUNSQNT QQUNSQQT QQUOSQKT

ABCDEFEQDH
I MJQ MQG PJO PGJ PDO PKP JMG

R LULSDMT JULSDNT PUDSQMT PUPSQLT MUDSQGT MUOSQDT MUPSQQT

ABCDEFEPH
I QQMN QQPP QQQL QQDN QKJG QKPO QKKQ

R OUPSNKT LUGSDGT JSQMT JUNSQJT JUJSQGT JUPSQNT PUDSQQT

ABCDEFELH
I QNJK QNNG QNKM QDMK QDJL QDNL QKKQ

R OUDSNKT OUPSDGT LUNSDKT LULSQJT LUPSQOT JSQNT JUDSQDT

ABCDEFEGH
I QLQJ QOMO QOJM QOLP QOOM QDNL QKKQ

R GUOSNKT OSDGT OUGSDKT OULSQJT OUPSQOT OUMSQNT LUQSQDT

@8

ABCDEFEDGH
I MJK MLK PQO PNK JDJ JOQ LJL JKN LGG

R JUQSQPT JULSQGT PUPSQQT MSMT QKSPT QKSJT QKUPSLT QKUJSOT QQUOSGT

ABCDEFEQPH
I QQLD QQQL MON MGM MGO POK POJ PLN JMJ

R LUNSQPT LUMSQGT PSQQT PUDSQKT PUOSPT MUDSJT MUNSLT MUGSLT QKSOT

ABCDEFEQDH
I QNNJ QDLQ QDKP QQJK QQGK QQQJ QKMP QKPD MQD

R OUPSQPT LUGSQGT LUPSQDT JUDSQKT JUOSMT JUJSPT JUMSJT PUQSLT PUDSLT

ABCDEFEPH
I QLNG QLDJ QONQ QOGQ QGJL QGMQ QNQN QKPO MQD

R OSQMT OUGSQOT OUPSQDT LSQKT LUNSMT LUNSPT LUOSJT LULSJT LUJSLT

ABCDEFELH
I QPLL QPQM QJPL QJLD QJGN QLDQ QNQN QKPO MQD

R GULSQMT GUMSQOT OUDSQDT OUGSQQT OULSMT OUJSPT OUPSJT OUMSJT OUMSLT

ABCDEFEGH
I DQPG DQOL DQNJ DQDD DKOD QLDQ QNQN QKPO MQD

R GSQMT GUNSQOT GUOSQNT GULSQQT GUPSMT GUMSPT GUMSPT OSJT OSLT

7>

ABCDEFEDGH
I QOJO QOGP QNQO QNNN QQJM QDKP QKMD QQDJ QKNO

R OUNSPT OUOSJT LUDSOT LUQSGT LUPSGT LULSNT JUQSNT JSNT JUGSDT

ABCDEFEQPH
I QPJD QJPM QONK QOQJ QOKJ QNOL QNLG QNJQ QDLL

R GUJSMT GUMSJT OUOSLT OULSOT OULSGT LUQSNT LUQSNT LSNT LUGSNT

ABCDEFEQDH
I DQGQ DKQN QMDG QPOM QPKM QJJK QJNP QLOM QNMG

R GUDSMT GUOSJT GUJSLT GUPSOT OSGT OUQSGT OUQSNT OUDSNT OUDSNT

ABCDEFEPH
I DOML DOJM DGDG DGNL DNNQ DNOD DKKJ QLOM QNMG

R NUJSMT NUPSJT GSLT GSOT GUDSOT GUDSGT GUNSGT GUNSNT GUGSNT

ABCDEFELH
I DMOG DPJO DPDK DJJP DJGJ DGJP DKKJ QLOM QNMG

R NUNSMT NUOSJT NULSLT NUJSOT NUPSOT NUPSGT NUMSGT NUMSNT NUMSNT

ABCDEFEGH
I NGGL NNMP NNLO NNGK NQNL DGJP DKKJ QLOM QNMG

R DUMSMT NUQSJT NUDSLT NUNSOT NUNSOT NUNSGT NUGSGT NUGSNT NUGSNT

7!

ABCDEFEDGH
I DKNJ DKQP QJQJ QJGM QOGP QOMN QGGO QGMD QNJL

R GULSOT GUJSGT OUNSNT OUDSDT OUJSDT OULSDT LSQT OUMSQT LUDSQT

ABCDEFEQPH
I DGNG DNGK DKKO QMML QMPM QJMD QPKJ QPQM QLPD

R GSOT GUDSGT GUJSNT GUJSNT GUJSDT OUQSDT OUQSDT OUQSQT OUGSQT

ABCDEFEQDH
I DJPM DLNO DODM DGOK DNMK DNGD DNKG DDJD QMGQ

R NULSOT NUPSGT GSNT GUQSNT GUDSDT GUDSDT GUNSDT GUNSDT GUGSDT

ABCDEFEPH
I NNPQ NNLM NQJP NQMM NKLM NKMP DJMO DNQK QMGQ

R NUQSOT NUDSGT NUGSNT NUGSNT NUOSNT NUOSDT NULSDT NULSDT NULSDT

ABCDEFELH
I NPNN NJGN NLJM NLND NOML NGOQ DJMO DNQK QMGQ

R DUMSOT NSGT NSNT NUQSNT NUQSNT NUDSDT NUDSDT NUDSDT NUDSDT

ABCDEFEGH
I GGNL GNPG GNGJ GNDK GNKK NGOQ DJMO DNQK QMGQ

R DUOSOT DULSGT DUJSGT DUJSNT DUPSNT DUPSDT DUPSDT DUPSDT DUPSDT

BVVEWXXYZXYV[EXZE\]̂VDPU
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1a. Torsional Irregulariy:

X-Direction

ΔX@Dy,min 0.031 in From Rigid Diaphragm Analysis

ΔX@Dy,max 0.030 in From Rigid Diaphragm Analysis

δavg,x 0.031 in

1.2δavg,x 0.037 in

0.031 ≤ 0.037 in OK

Y-Direction

Δy@Dx,min 0.020 in From Rigid Diaphragm Analysis

Δy@Dy,max 0.042 in From Rigid Diaphragm Analysis

δavg,y 0.031 in

1.2δavg,x 0.038 in

0.042 > 0.038 in Torsional Irregularity Present

Design for seismic load effects of Section 12.3.3.4

And Section 12.8.4.3

1b. Extreme Torsional Irregulariy:

X-Direction

ΔX@Dy,min 0.031 in From Rigid Diaphragm Analysis

ΔX@Dy,max 0.030 in From Rigid Diaphragm Analysis

δavg,x 0.031 in

1.4δavg,x 0.043 in

0.031 ≤ 0.043 in OK

Y-Direction

Δy@Dx,min 0.020 in From Rigid Diaphragm Analysis

Δy@Dy,max 0.042 in From Rigid Diaphragm Analysis

δavg,y 0.031 in

1.4δavg,x 0.044 in

0.042 ≤ 0.044 in OK

 

 

2. Reentrant Corner Irregularity:

Length, X 295.00 ft

Width, Y 124.50 ft

Xp 49.00 ft

Yp 26.00 ft

Xp/X: 0.17 >  0.15 OK

Yp/Y: 0.21 >  0.15 Reentrant Corner Irregularity Present

Design for seismic load effects of Section 12.3.3.4

Version: 08/20/2021 Calculation Check: OK

Dana Point Harbor | Phase 4A JS
sheet no.
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3. Diaphragm Discontinuity:

Roof

Length, X 111.00 ft

Width, Y 72.00 ft

Atotal 7992.0 ft
2

Aopen-Roof 574.0 ft
2

0.5XYRoof: 574.0 ≤ 3996 OK

Level 2

Length, X 152.00 ft

Width, Y 108.00 ft

Atotal 16416.0 ft
2

Aopen-Lvl 2 344.0 ft
3

0.5XYLvll 2: 344.0 ≤ 8208 OK

4. Out-of-Plane Offset:

OK

 

5. Nonparallel Systems:

Nonparallel System Present

Use 100+30% Orthogonal

Version: 08/20/2021 Calculation Check: OK

Dana Point Harbor | Phase 4A JS
sheet no.
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SMS Architects

1900799

Bldg. 8

No

Are vertical lateral-fore-resisting element not 

parallel or symmetric about the major 

orthogonal axes of the LFRS?

Yes

Horizontal Structural Irregularities
(ASCE 7-16 - Section No. 12.3.2.1)

Are there discontinuities in the lateral-force-

resisting path, such as out-of-plane offsets of 

vertical elements?
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1a. Torsional Irregulariy:

X-Direction

ΔX@Dy,min 0.031 in From Rigid Diaphragm Analysis

ΔX@Dy,max 0.030 in From Rigid Diaphragm Analysis

δavg,x 0.031 in

1.2δavg,x 0.037 in

0.031 ≤ 0.037 in OK

Y-Direction

Δy@Dx,min 0.020 in From Rigid Diaphragm Analysis

Δy@Dy,max 0.042 in From Rigid Diaphragm Analysis

δavg,y 0.031 in

1.2δavg,x 0.038 in

0.042 > 0.038 in Torsional Irregularity Present

Design for seismic load effects of Section 12.3.3.4

And Section 12.8.4.3

1b. Extreme Torsional Irregulariy:

X-Direction

ΔX@Dy,min 0.031 in From Rigid Diaphragm Analysis

ΔX@Dy,max 0.030 in From Rigid Diaphragm Analysis

δavg,x 0.031 in

1.4δavg,x 0.043 in

0.031 ≤ 0.043 in OK

Y-Direction

Δy@Dx,min 0.020 in From Rigid Diaphragm Analysis

Δy@Dy,max 0.042 in From Rigid Diaphragm Analysis

δavg,y 0.031 in

1.4δavg,x 0.044 in

0.042 ≤ 0.044 in OK

 

 

2. Reentrant Corner Irregularity:

Length, X 295.00 ft

Width, Y 124.50 ft

Xp 96.00 ft

Yp 13.00 ft

Xp/X: 0.33 >  0.15 Reentrant Corner Irregularity Present

Yp/Y: 0.10 ≤ 0.15 OK

Design for seismic load effects of Section 12.3.3.4

Version: 08/20/2021 Calculation Check: OK
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3. Diaphragm Discontinuity:

Roof

Length, X 140.00 ft

Width, Y 86.33 ft

Atotal 12086.2 ft
2

Aopen-Roof 200.0 ft
2

0.5XYRoof: 200.0 ≤ 6043.1 OK

Level 2

Length, X 143.00 ft

Width, Y 105.00 ft

Atotal 15015.0 ft
2

Aopen-Lvl 2 700.0 ft
3

0.5XYLvll 2: 700.0 ≤ 7507.5 OK

4. Out-of-Plane Offset:

OK

 

5. Nonparallel Systems:

OK

 

Version: 08/20/2021 Calculation Check: OK

Dana Point Harbor | Phase 4A LW
sheet no.

Dana Point, CA 8/5/2022

SMS Architects

1900799

Bldg. 9

No

Are vertical lateral-fore-resisting element not 

parallel or symmetric about the major 

orthogonal axes of the LFRS?

No

Horizontal Structural Irregularities
(ASCE 7-16 - Section No. 12.3.2.1)

Are there discontinuities in the lateral-force-

resisting path, such as out-of-plane offsets of 

vertical elements?
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Roof

V = 797.9311

Wall Length Height t h/l l/t Shear AcvF'c rho

NS1.1 19.75 33 12 1.67 19.75 299.3 201.1012 234.6

NS2.1 25.00 33 12 1.32 25 503.2 254.5584 297.0

EW1.1 12.00 33 12 2.75 12 89.3 122.1881 142.6

EW1.2 19.25 33 12 1.71 19.25 254.5 196.01 228.7

EW2.1 14.50 33 12 2.28 14.5 121.4 147.6439 172.3

EW5.1 21.25 33 12 1.55 21.25 274.1 216.3747 252.5

2nd Floor

Wall Length Height Shear (RA) Shear Total Shear KLF Mu Pu(DL) Pu(LL) Ev Notes

NS1.1 19.75 33 348.0 299.3 647.3 32.77 15792.9 203.0 108.9 41.1

NS2.1 25.00 33 393.6 503.2 896.8 35.87 23296.8 288.3 145.2 58.3

EW2.1 12.00 33 87.9 89.3 177.2 14.77 4441.2 132.4 42.4 26.8

EW2.2 19.25 33 246.8 254.5 501.3 26.04 12594.1 206.1 54.3 41.7

EW3.1 14.50 33 130.0 121.4 251.4 17.34 6216.2 185.5 56.1 37.5

EW5.1 21.25 33 295.5 274.1 569.6 26.80 14068.8 176.0 66.0 35.6

DPH - Building 8 JS
sheet no.

Dana Point, CA 8/4/2022

SMS Architects

1900799

Shear Walls

18400 Von Karman Ave., Suite 600

Irvine, CA 92612
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printed 8/4/2022

 project DPH - Phase 4A   by JS sheet no.

 location Dana Point, CA   date

 client SMS Architects   job no.

Bldg 8 - NS1.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 19.75 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2844 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 312 kips
Mu 15793 k-ft
Vu 647 kips Two Curtains Minimum Required

Check Minimum Reinforcing

Acv λ √f'c 201.10 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 1.7 αc 2.6

Vn max (per 18.10.4.1) 1305 kips
Vn max (per 18.10.4.4) 1609 kips (Conservativley assumes limit of 8 f'c)

Vc 322 kips
Vs 1030 kips

Vn 1305
φVn 979 66%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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printed 8/4/2022

 project DPH - Phase 4A   by JS sheet no.

 location Dana Point, CA   date

 client SMS Architects   job no.

Bldg 8 - NS1.1 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 19.75 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2844 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 312 kips
Mu 15793 k-ft
Vu 647 kips Two Curtains Minimum Required

Critical Section 6.10 ft

Ec 4031
Cd 5.00
I 1.00
h/l 1.67
δex = 0.633626 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 3.168128 in Cdδex/I

cmax 36.68 in (From SP Column Output)

lw/(600(δu/hw) 32.91533
cmax / (lw/(600(δu/hw)) 1.11 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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printed 8/4/2022

 project DPH - Phase 4A   by JS sheet no.

 location Dana Point, CA   date

 client SMS Architects   job no.

Bldg 8 - NS1.1 1900799

Wall Length 19.75 ft
Footing Length 35.75 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 175 kips
Ma 15793 k-ft
Va 647 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 12.16 ft
Use: 12.20 ft

Pu 191.45 kips
qu max 6.52 ksf
qu min -5.64 ksf

Inflection Point, X 16.58 ft Pot soil 46.75 k
Pa 175 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 35.84 in
Use hmin 40.00 in

Vu 14.77 k/ft
ɸVc 36.66 k/ft OK

Mu 102.2 k-ft/ft
As min 0.70 in2/ft

Reinforcement 

Transverse                   # 6 @ 6 OC As 0.88 in2/ft OK

Longitudinal                 # 5 12 As min 0.86 in2/ft

As total 11.0 OK

a 1.04 in
c 1.22 in
ɛs 0.086 > 0.005 ɸ 0.9
ɸMn 1686.1 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 237 x 12 in 1.11% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 40 #8

Total steel area, As 31.60 in2

Rho 1.11 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 203.00 0.00 0.00 0.00 0.00

1 Live 108.90 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 41.10 0.00 0.00 0.00 15792.90

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 284.20 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

2 1 U1 Bot 284.20 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

3 1 U2 Top 417.84 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

4 1 U2 Bot 417.84 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

5 1 U3 Top 352.50 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

6 1 U3 Bot 352.50 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

7 1 U4 Top 243.60 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

8 1 U4 Bot 243.60 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

9 1 U5 Top 352.50 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

10 1 U5 Bot 352.50 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

11 1 U6 Top 182.70 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

12 1 U6 Bot 182.70 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

13 1 U7 Top 243.60 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

14 1 U7 Bot 243.60 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

15 1 U8 Top 352.50 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

16 1 U8 Bot 352.50 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

17 1 U9 Top 182.70 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

18 1 U9 Bot 182.70 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

19 1 U10 Top 393.60 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

20 1 U10 Bot 393.60 -15792.90 202.46 -16254.62 37.14 0.01591 0.900 0.97

21 1 U11 Top 223.80 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

22 1 U11 Bot 223.80 -15792.90 158.84 -15942.72 36.25 0.01637 0.900 0.99

23 1 U12 Top 311.40 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

24 1 U12 Bot 311.40 15792.90 179.88 16096.21 36.68 0.01615 0.900 0.98

25 1 U13 Top 141.60 0.00 183.71 16124.09 36.76 0.01611 0.900 0.45

26 1 U13 Bot 141.60 15792.90 139.09 15798.70 35.85 0.01659 0.900 1.00
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 8 - NS2.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 25 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 3600 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 434 kips
Mu 23297 k-ft
Vu 897 kips Two Curtains Minimum Required

Check Minimum Reinforcing

Acv λ √f'c 254.56 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 1.4 αc 3

Vn max (per 18.10.4.1) 1754 kips
Vn max (per 18.10.4.4) 2036 kips (Conservativley assumes limit of 8 f'c)

Vc 407 kips
Vs 1650 kips

Vn 1754
φVn 1315 68%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_NS2.1 (JS)
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Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 25 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 3600 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 434 kips
Mu 23297 k-ft
Vu 897 kips Two Curtains Minimum Required

Critical Section 6.49 ft

Ec 4031
Cd 5.00
I 1.00
h/l 1.32
δex = 0.488018 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 2.440092 in Cdδex/I

cmax 43.48 in (From SP Column Output)

lw/(600(δu/hw) 54.09633
cmax / (lw/(600(δu/hw)) 0.80 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_NS2.1 (JS)
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Wall Length 25 ft
Footing Length 41 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 234 kips
Ma 23297 k-ft
Va 897 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 13.67 ft
Use: 13.70 ft

Pu 254.18 kips
qu max 6.52 ksf
qu min -5.62 ksf

Inflection Point, X 18.97 ft Pot soil 53.28 k
Pa 234 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 40.67 in
Use hmin 46.00 in

Vu 16.41 k/ft
ɸVc 42.77 k/ft OK

Mu 131.5 k-ft/ft
As min 0.77 in2/ft

Reinforcement 

Transverse                   # 6 @ 6 OC As 0.88 in2/ft OK

Longitudinal                 # 5 14 As min 0.99 in2/ft

As total 14.0 OK

a 1.04 in
c 1.22 in
ɛs 0.100 > 0.005 ɸ 0.9
ɸMn 1971.2 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_NS2.1 (JS)
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 300 x 12 in 1.05% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 48 #8

Total steel area, As 37.92 in2

Rho 1.05 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 288.30 0.00 0.00 0.00 0.00

1 Live 145.20 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 58.30 0.00 0.00 0.00 23296.80

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 403.62 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

2 1 U1 Bot 403.62 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

3 1 U2 Top 578.28 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

4 1 U2 Bot 578.28 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

5 1 U3 Top 491.16 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

6 1 U3 Bot 491.16 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

7 1 U4 Top 345.96 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

8 1 U4 Bot 345.96 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

9 1 U5 Top 491.16 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

10 1 U5 Bot 491.16 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

11 1 U6 Top 259.47 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

12 1 U6 Bot 259.47 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

13 1 U7 Top 345.96 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

14 1 U7 Bot 345.96 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

15 1 U8 Top 491.16 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

16 1 U8 Bot 491.16 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

17 1 U9 Top 259.47 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

18 1 U9 Bot 259.47 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

19 1 U10 Top 549.46 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

20 1 U10 Bot 549.46 -23296.80 186.75 -24321.26 44.02 0.01725 0.900 0.95

21 1 U11 Top 317.77 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

22 1 U11 Bot 317.77 -23296.80 132.82 -23819.19 42.95 0.01775 0.900 0.98

23 1 U12 Top 432.86 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

24 1 U12 Bot 432.86 23296.80 159.61 24068.59 43.48 0.01750 0.900 0.97

25 1 U13 Top 201.17 0.00 231.00 24733.22 44.91 0.01685 0.900 0.47

26 1 U13 Bot 201.17 23296.80 105.68 23566.52 42.41 0.01802 0.900 0.99
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 8 - EW2.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 12 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 1728 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 175 kips
Mu 4441 k-ft
Vu 177 kips

Check Minimum Reinforcing

Acv λ √f'c 122.19 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.8 αc 2

Vn max (per 18.10.4.1) 720 kips
Vn max (per 18.10.4.4) 978 kips (Conservativley assumes limit of 8 f'c)

Vc 196 kips
Vs 380 kips

Vn 576
φVn 432 41%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW2.1 (JS)
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Bldg 8 - EW2.1 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 12 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 1728 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 175 kips
Mu 4441 k-ft
Vu 177 kips
Critical Section 6.27 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.75
δex = 0.670003 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 3.350017 in Cdδex/I

cmax 16.73 in (From SP Column Output)

lw/(600(δu/hw) 18.91334
cmax / (lw/(600(δu/hw)) 0.88 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW2.1 (JS)
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Wall Length 12 ft
Footing Length 22 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 138 kips
Ma 4441 k-ft
Va 177 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 9.44 ft
Use: 9.50 ft

Pu 146.47 kips
qu max 6.50 ksf
qu min -5.09 ksf

Inflection Point, X 9.67 ft Pot soil 24.63 k
Pa 138 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 27.11 in
Use hmin 32.00 in

Vu 10.29 k/ft
ɸVc 28.51 k/ft OK

Mu 58.7 k-ft/ft
As min 0.52 in2/ft

Reinforcement 

Transverse                   # 6 @ 8 OC As 0.66 in2/ft OK

Longitudinal                 # 5 4 As min 0.69 in2/ft

As total 7.0 OK

a 0.78 in
c 0.91 in
ɛs 0.089 > 0.005 ɸ 0.9
ɸMn 984.1 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW2.1 (JS)
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 144 x 12 in 1.10% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 24 #8

Total steel area, As 18.96 in2

Rho 1.10 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 132.40 0.00 0.00 0.00 0.00

1 Live 42.40 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 26.80 0.00 0.00 0.00 4441.20

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 185.36 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

2 1 U1 Bot 185.36 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

3 1 U2 Top 226.72 0.00 111.44 5917.84 21.90 0.01633 0.900 0.45

4 1 U2 Bot 226.72 0.00 111.44 5917.84 21.90 0.01633 0.900 0.45

5 1 U3 Top 201.28 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

6 1 U3 Bot 201.28 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

7 1 U4 Top 158.88 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

8 1 U4 Bot 158.88 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

9 1 U5 Top 201.28 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

10 1 U5 Bot 201.28 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

11 1 U6 Top 119.16 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

12 1 U6 Bot 119.16 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

13 1 U7 Top 158.88 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

14 1 U7 Bot 158.88 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

15 1 U8 Top 201.28 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

16 1 U8 Bot 201.28 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

17 1 U9 Top 119.16 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

18 1 U9 Bot 119.16 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

19 1 U10 Top 228.08 0.00 111.44 5917.84 21.90 0.01633 0.900 0.45

20 1 U10 Bot 228.08 -4441.20 0.00 -5419.71 19.64 0.01856 0.900 0.90

21 1 U11 Top 145.96 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

22 1 U11 Bot 145.96 -4441.20 0.00 -5419.71 19.64 0.01856 0.900 0.90

23 1 U12 Top 174.48 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

24 1 U12 Bot 174.48 4441.20 0.00 5419.71 19.64 0.01856 0.900 0.90

25 1 U13 Top 92.36 0.00 111.44 5917.84 21.90 0.01633 0.900 0.46

26 1 U13 Bot 92.36 4441.20 0.00 5419.71 19.64 0.01856 0.900 0.91

44 of 170

OCPWAzarvandB
BuildingApprovedStamp



STRUCTUREPOINT - spColumn v7.00 Page | 3
Licensed to: KPFF Consulting Engineers. License ID: 74009-1076988-4-296A8-XXXXX 8/5/2022
q:\structural\2019\1900799 - dph\phase 4a\building 8\lateral\building 8 revision\updat...\ew2-1.col 10:08 AM

6. Diagrams
6.1. PM at θ=0 [deg]
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Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 19.25 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2772 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 16 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.185 in2/ft
As (transv) 0.66 in2/ft
ρl 0.0082
ρt 0.0046

Pu 260 kips
Mu 12594 k-ft
Vu 501 kips Two Curtains Minimum Required

Check Minimum Reinforcing

Acv λ √f'c 196.01 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 1.8 αc 2.4

Vn max (per 18.10.4.1) 1233 kips
Vn max (per 18.10.4.4) 1568 kips (Conservativley assumes limit of 8 f'c)

Vc 314 kips
Vs 978 kips

Vn 1233
φVn 925 54%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW2.2 (JS)
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Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 19.25 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2772 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 16 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.185 in2/ft
As (transv) 0.66 in2/ft
ρl 0.0082
ρt 0.0046

Pu 260 kips
Mu 12594 k-ft
Vu 501 kips Two Curtains Minimum Required

Critical Section 6.28 ft

Ec 4031
Cd 5.00
I 1.00
h/l 1.71
δex = 0.524339 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 2.621694 in Cdδex/I

cmax 29.99 in (From SP Column Output)

lw/(600(δu/hw) 38.76882
cmax / (lw/(600(δu/hw)) 0.77 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW2.2 (JS)
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Wall Length 19.25 ft
Footing Length 29.25 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 138 kips
Ma 12594 k-ft
Va 501 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 14.31 ft
Use: 14.40 ft

Pu 146.47 kips
qu max 6.48 ksf
qu min -5.79 ksf

Inflection Point, X 13.80 ft Pot soil 39.91 k
Pa 138 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 42.65 in
Use hmin 48.00 in

Vu 17.50 k/ft
ɸVc 44.80 k/ft OK

Mu 145.5 k-ft/ft
As min 0.82 in2/ft

Reinforcement 

Transverse                   # 6 @ 6 OC As 0.88 in2/ft OK

Longitudinal                 # 5 14 As min 1.04 in2/ft

As total 15.0 OK

a 1.04 in
c 1.22 in
ɛs 0.105 > 0.005 ɸ 0.9
ɸMn 2066.3 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW2.2 (JS)
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 231 x 12 in 1.03% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 36 #8

Total steel area, As 28.44 in2

Rho 1.03 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 206.10 0.00 0.00 0.00 0.00

1 Live 54.30 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 41.70 0.00 0.00 0.00 12594.10

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 288.54 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

2 1 U1 Bot 288.54 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

3 1 U2 Top 334.20 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

4 1 U2 Bot 334.20 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

5 1 U3 Top 301.62 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

6 1 U3 Bot 301.62 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

7 1 U4 Top 247.32 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

8 1 U4 Bot 247.32 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

9 1 U5 Top 301.62 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

10 1 U5 Bot 301.62 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

11 1 U6 Top 185.49 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

12 1 U6 Bot 185.49 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

13 1 U7 Top 247.32 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

14 1 U7 Bot 247.32 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

15 1 U8 Top 301.62 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

16 1 U8 Bot 301.62 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

17 1 U9 Top 185.49 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

18 1 U9 Bot 185.49 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

19 1 U10 Top 343.32 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

20 1 U10 Bot 343.32 -12594.10 24.15 -13273.52 30.74 0.01926 0.900 0.95

21 1 U11 Top 227.19 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

22 1 U11 Bot 227.19 -12594.10 0.00 -13097.76 30.24 0.01963 0.900 0.96

23 1 U12 Top 259.92 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

24 1 U12 Bot 259.92 12594.10 5.28 13136.17 30.35 0.01955 0.900 0.96

25 1 U13 Top 143.79 0.00 177.31 14388.09 33.88 0.01720 0.900 0.47

26 1 U13 Bot 143.79 12594.10 0.00 13097.77 30.24 0.01963 0.900 0.97
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 8 - EW3.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.5 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2088 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 6 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 3.16 in2/ft
As (transv) 0.66 in2/ft
ρl 0.0219
ρt 0.0046

Pu 242 kips
Mu 6216 k-ft
Vu 251 kips

Check Minimum Reinforcing

Acv λ √f'c 147.64 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.3 αc 2

Vn max (per 18.10.4.1) 869 kips
Vn max (per 18.10.4.4) 1181 kips (Conservativley assumes limit of 8 f'c)

Vc 236 kips
Vs 555 kips

Vn 791
φVn 593 42%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW3.1 (JS)
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Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.5 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2088 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 16 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.185 in2/ft
As (transv) 0.66 in2/ft
ρl 0.0082
ρt 0.0046

Pu 242 kips
Mu 6216 k-ft
Vu 251 kips
Critical Section 6.18 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.28
δex = 0.561154 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 2.805768 in Cdδex/I

cmax 19.95 in (From SP Column Output)

lw/(600(δu/hw) 27.28665
cmax / (lw/(600(δu/hw)) 0.73 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW3.1 (JS)
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Wall Length 14.5 ft
Footing Length 24.5 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 259 kips
Ma 6216 k-ft
Va 251 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 11.19 ft
Use: 11.20 ft

Pu 272.17 kips
qu max 6.54 ksf
qu min -4.56 ksf

Inflection Point, X 10.06 ft Pot soil 22.92 k
Pa 259 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 32.76 in
Use hmin 38.00 in

Vu 12.64 k/ft
ɸVc 34.62 k/ft OK

Mu 85.0 k-ft/ft
As min 0.62 in2/ft

Reinforcement 

Transverse                   # 6 @ 6 OC As 0.88 in2/ft OK

Longitudinal                 # 5 12 As min 0.82 in2/ft

As total 10.0 OK

a 1.04 in
c 1.22 in
ɛs 0.081 > 0.005 ɸ 0.9
ɸMn 1591.1 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW3.1 (JS)
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 174 x 12 in 1.06% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 28 #8

Total steel area, As 22.12 in2

Rho 1.06 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 185.50 0.00 0.00 0.00 0.00

1 Live 56.10 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 37.50 0.00 0.00 0.00 6216.20

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 259.70 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

2 1 U1 Bot 259.70 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

3 1 U2 Top 312.36 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

4 1 U2 Bot 312.36 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

5 1 U3 Top 278.70 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

6 1 U3 Bot 278.70 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

7 1 U4 Top 222.60 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

8 1 U4 Bot 222.60 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

9 1 U5 Top 278.70 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

10 1 U5 Bot 278.70 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

11 1 U6 Top 166.95 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

12 1 U6 Bot 166.95 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

13 1 U7 Top 222.60 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

14 1 U7 Bot 222.60 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

15 1 U8 Top 278.70 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

16 1 U8 Bot 278.70 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

17 1 U9 Top 166.95 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

18 1 U9 Bot 166.95 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

19 1 U10 Top 316.20 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

20 1 U10 Bot 316.20 -6216.20 0.00 -7665.94 23.28 0.01905 0.900 0.89

21 1 U11 Top 204.45 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

22 1 U11 Bot 204.45 -6216.20 0.00 -7665.94 23.28 0.01905 0.900 0.90

23 1 U12 Top 241.20 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

24 1 U12 Bot 241.20 6216.20 0.00 7665.94 23.28 0.01905 0.900 0.90

25 1 U13 Top 129.45 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

26 1 U13 Bot 129.45 6216.20 0.00 7665.94 23.28 0.01905 0.900 0.90
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 8 - EW5.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 21.25 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 3060 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 16 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.185 in2/ft
As (transv) 0.66 in2/ft
ρl 0.0082
ρt 0.0046

Pu 242 kips
Mu 14069 k-ft
Vu 570 kips Two Curtains Minimum Required

Check Minimum Reinforcing

Acv λ √f'c 216.37 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 1.6 αc 2.8

Vn max (per 18.10.4.1) 1447 kips
Vn max (per 18.10.4.4) 1731 kips (Conservativley assumes limit of 8 f'c)

Vc 346 kips
Vs 1192 kips

Vn 1447
φVn 1086 52%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW5.1 (JS)
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Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 21.25 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 3060 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 16 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.185 in2/ft
As (transv) 0.66 in2/ft
ρl 0.0082
ρt 0.0046

Pu 242 kips
Mu 14069 k-ft
Vu 570 kips Two Curtains Minimum Required

Critical Section 6.17 ft

Ec 4031
Cd 5.00
I 1.00
h/l 1.55
δex = 0.462577 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 2.312887 in Cdδex/I

cmax 31.17 in (From SP Column Output)

lw/(600(δu/hw) 48.5108
cmax / (lw/(600(δu/hw)) 0.64 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW5.1 (JS)
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Wall Length 21.25 ft
Footing Length 31.25 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 143 kips
Ma 14069 k-ft
Va 570 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 14.00 ft
Use: 14.10 ft

Pu 154.41 kips
qu max 6.48 ksf
qu min -5.78 ksf

Inflection Point, X 14.73 ft Pot soil 42.57 k
Pa 143 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 41.69 in
Use hmin 46.00 in

Vu 17.61 k/ft
ɸVc 42.77 k/ft OK

Mu 139.0 k-ft/ft
As min 0.82 in2/ft

Reinforcement 

Transverse                   # 6 @ 6 OC As 0.88 in2/ft OK

Longitudinal                 # 5 12 As min 0.99 in2/ft

As total 15.0 OK

a 1.04 in
c 1.22 in
ɛs 0.100 > 0.005 ɸ 0.9
ɸMn 1971.2 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 8_EW5.1 (JS)
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 255 x 12 in 1.03% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 40 #8

Total steel area, As 31.60 in2

Rho 1.03 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 176.00 0.00 0.00 0.00 0.00

1 Live 66.00 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 35.60 0.00 0.00 0.00 14068.80

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 246.40 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

2 1 U1 Bot 246.40 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

3 1 U2 Top 316.80 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

4 1 U2 Bot 316.80 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

5 1 U3 Top 277.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

6 1 U3 Bot 277.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

7 1 U4 Top 211.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

8 1 U4 Bot 211.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

9 1 U5 Top 277.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

10 1 U5 Bot 277.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

11 1 U6 Top 158.40 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

12 1 U6 Bot 158.40 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

13 1 U7 Top 211.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

14 1 U7 Bot 211.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

15 1 U8 Top 277.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

16 1 U8 Bot 277.20 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

17 1 U9 Top 158.40 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

18 1 U9 Bot 158.40 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

19 1 U10 Top 312.80 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

20 1 U10 Bot 312.80 -14068.80 0.00 -16048.96 33.66 0.01947 0.900 0.93

21 1 U11 Top 194.00 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

22 1 U11 Bot 194.00 -14068.80 0.00 -16048.96 33.66 0.01947 0.900 0.94

23 1 U12 Top 241.60 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

24 1 U12 Bot 241.60 14068.80 0.00 16048.96 33.66 0.01947 0.900 0.93

25 1 U13 Top 122.80 0.00 195.88 17603.89 37.65 0.01709 0.900 0.47

26 1 U13 Bot 122.80 14068.80 0.00 16048.96 33.66 0.01947 0.900 0.94
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6. Diagrams
6.1. PM at θ=0 [deg]
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 project   by

 location   date

 client   job no.

Wall Width (ft) Depth (in) Mark

NS1.1 12.2 40 2 8' extra per side

NS2.1 13.7 46 2 8' extra per side

EW2.1 9.5 32 1

EW2.2 14.4 48 3

EW3.1 11.2 38 2

EW5.1 14.1 46 3 8' extra per side

#6 @ 6" OC(12) #5 T&B

Reinforcing

DPH - Building 8 JS
sheet no.

Dana Point, CA 8/4/2022

SMS Architects

1900799

Seismic Weight

Longitudinal Transverse

(12) #5 T&B #6 @ 6" OC

(14) #5 T&B #6 @ 6" OC

(4) #5 T&B #6 @ 8" OC

(14) #5 T&B #6 @ 6" OC

#6 @ 6" OC(12) #5 T&B

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022   Fax (949) 252-8082
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 project   by

 location   date

 client   job no.

Roof

V = 479.81

Wall Length Height t h/l l/t Shear AcvF'c rho

NS3.1 15.5 33 12 2.13 15.5 165.6 157.8262 184.1

NS4.1 14 33 12 2.36 14 72.0 142.5527 166.3

NS4.2 32.66 33 12 1.01 32.66 168.0 332.5551 388.0

NS5.1 13.75 33 12 2.40 13.75 34.6 140.0071 163.4

NS5.2 14.42 33 12 2.29 14.42 42.8 146.8293 171.3

EW1.3 14.83 33 12 2.23 14.83 84.0 151.0041 176.2

EW1.4 11.5 33 12 2.87 11.5 64.8 117.0969 136.6

EW1.5 16.25 33 12 2.03 16.25 91.1 165.463 193.1

EW4.1 15 33 12 2.20 15 127.2 152.7351 178.2

EW4.2 6.5 33 12 5.08 6.5 55.2 66.18519 77.2

EW4.3 6.66 33 12 4.95 6.66 57.5 67.81437 79.1

2nd Floor

Wall Length Height Shear (RA) Total Shear KLF Mu Pu(DL) Pu(LL) Ev Notes

NS3.1 14.5 33 107.2 165.6 272.8 18.8 7287.2 93.7 13.1 19.0

NS4.1 14 33 83.2 72.0 155.2 11.1 3790.4 91.4 9.9 18.5

NS4.2 32.66 33 422.9 168.0 590.9 18.1 12733.3 218.7 26.7 44.3

NS5.1 13.75 33 77.7 34.6 112.3 8.2 2462.7 87.8 10.5 17.8

NS5.2 14.33 33 85.5 42.8 128.3 9.0 2865.9 92.3 10.7 18.7

EW1.1 14.83 33 141.9 84.0 225.9 15.2 5184.3 138.8 38.9 28.1

EW1.2 11.5 33 77.4 64.8 142.2 12.4 3454.2 120.8 31.1 24.4

EW1.3 15 33 145.6 91.1 236.7 15.8 5481.5 125.3 29.1 25.4

EW4.1 15 33 140.7 127.2 267.9 17.9 6589.5 127.7 33.8 25.8

EW4.2 6.5 33 16.3 55.2 71.5 11.0 2098.7 44.9 6.7 9.1 Boundary Element Required 

EW4.3 5.25 33 8.9 57.5 66.4 12.6 2048.8 46.1 6.9 9.3 Boundary Element Required 

SMS Architects

1900799

Shear Walls

DPH - Building 9 LW
sheet no.

Dana Point, CA 8/4/2022

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022   Fax (949) 252-8082
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Bldg 9 - NS3.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.5 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2088 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 107 kips
Mu 7287 k-ft
Vu 273 kips

Check Minimum Reinforcing

Acv λ √f'c 147.64 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.3 αc 2

Vn max (per 18.10.4.1) 869 kips
Vn max (per 18.10.4.4) 1181 kips (Conservativley assumes limit of 8 f'c)

Vc 236 kips
Vs 555 kips

Vn 791
φVn 593 46%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS3.1
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Bldg 9 - NS3.1 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.5 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2088 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 106.8 kips
Mu 7287.2 k-ft
Vu 272.8 kips
Critical Section 6.68 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.28
δex = 0.608921 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 3.044604 in Cdδex/I

cmax 23.28 in (From SP Column Output)

lw/(600(δu/hw) 25.14613
cmax / (lw/(600(δu/hw)) 0.93 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS3.1
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Bldg 9 - NS3.1 1900799

Wall Length 14.5 ft
Footing Length 24.5 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 131 kips
Ma 7287 k-ft
Va 273 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 12.03 ft
Use: 12.10 ft

Pu 144.87 kips
qu max 6.51 ksf
qu min -5.53 ksf

Inflection Point, X 11.26 ft Pot soil 31.13 k
Pa 131 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 35.48 in
Use hmin 40.00 in

Vu 14.43 k/ft
ɸVc 36.66 k/ft OK

Mu 100.2 k-ft/ft
As min 0.69 in2/ft

Reinforcement 

Transverse                   # 6 @ 6 OC As 0.88 in2/ft OK

Longitudinal                 # 5 12 As min 0.86 in2/ft

As total 11.0 OK

a 1.04 in
c 1.22 in
ɛs 0.086 > 0.005 ɸ 0.9
ɸMn 1686.1 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS3.1

68 of 170

OCPWAzarvandB
BuildingApprovedStamp



STRUCTUREPOINT - spColumn v7.00 Page | 1
Licensed to: KPFF Consulting Engineers. License ID: 74009-1076988-4-296A8-XXXXX 8/5/2022
Q:\Structural\2019\1900799 - DPH\Phase 4A\Building 8\Lateral\Building 8 Revision\Updat...\ns3-1.col 1:27 PM

1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 174 x 12 in 1.06% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 28 #8

Total steel area, As 22.12 in2

Rho 1.06 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 93.70 0.00 0.00 0.00 0.00

1 Live 13.10 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 19.00 0.00 0.00 0.00 7287.20

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 131.18 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

2 1 U1 Bot 131.18 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

3 1 U2 Top 133.40 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

4 1 U2 Bot 133.40 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

5 1 U3 Top 125.54 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

6 1 U3 Bot 125.54 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

7 1 U4 Top 112.44 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

8 1 U4 Bot 112.44 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

9 1 U5 Top 125.54 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

10 1 U5 Bot 125.54 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

11 1 U6 Top 84.33 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

12 1 U6 Bot 84.33 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

13 1 U7 Top 112.44 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

14 1 U7 Bot 112.44 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

15 1 U8 Top 125.54 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

16 1 U8 Bot 125.54 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

17 1 U9 Top 84.33 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

18 1 U9 Bot 84.33 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

19 1 U10 Top 144.54 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

20 1 U10 Bot 144.54 -7287.20 0.00 -7665.94 23.28 0.01905 0.900 0.96

21 1 U11 Top 103.33 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

22 1 U11 Bot 103.33 -7287.20 0.00 -7665.94 23.28 0.01905 0.900 0.97

23 1 U12 Top 106.54 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

24 1 U12 Bot 106.54 7287.20 0.00 7665.94 23.28 0.01905 0.900 0.97

25 1 U13 Top 65.33 0.00 134.07 8389.66 25.98 0.01676 0.900 0.47

26 1 U13 Bot 65.33 7287.20 0.00 7665.94 23.28 0.01905 0.900 0.97
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - NS4.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2016 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 101 kips
Mu 3790 k-ft
Vu 155 kips

Check Minimum Reinforcing

Acv λ √f'c 142.55 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.4 αc 2

Vn max (per 18.10.4.1) 840 kips
Vn max (per 18.10.4.4) 1140 kips (Conservativley assumes limit of 8 f'c)

Vc 228 kips
Vs 517 kips

Vn 746
φVn 559 28%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS4.1
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Bldg 9 - NS4.1 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2016 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 101 kips
Mu 3790.4 k-ft
Vu 155.2 kips
Critical Section 6.11 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.36
δex = 0.381583 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 1.907914 in Cdδex/I

cmax 11.20 in (From SP Column Output)

lw/(600(δu/hw) 38.74387
cmax / (lw/(600(δu/hw)) 0.29 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS4.1
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Bldg 9 - NS4.1 1900799

Wall Length 14 ft
Footing Length 24 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 120 kips
Ma 3790 k-ft
Va 155 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 6.84 ft
Use: 6.90 ft

Pu 133.13 kips
qu max 6.53 ksf
qu min -4.92 ksf

Inflection Point, X 10.31 ft Pot soil 25.36 k
Pa 120 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 18.91 in
Use hmin 24.00 in

Vu 6.20 k/ft
ɸVc 20.36 k/ft OK

Mu 28.4 k-ft/ft
As min 0.35 in2/ft

Reinforcement 

Transverse                   # 6 @ 12 OC As 0.44 in2/ft OK

Longitudinal                 # 5 4 As min 0.52 in2/ft

As total 4.0 OK

a 0.52 in
c 0.61 in
ɛs 0.096 > 0.005 ɸ 0.9
ɸMn 469.1 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS4.1
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 168 x 12 in 1.10% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 28 #8

Total steel area, As 22.12 in2

Rho 1.10 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 91.40 0.00 0.00 0.00 0.00

1 Live 9.90 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 18.50 0.00 0.00 0.00 3790.40

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 127.96 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

2 1 U1 Bot 127.96 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

3 1 U2 Top 125.52 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

4 1 U2 Bot 125.52 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

5 1 U3 Top 119.58 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

6 1 U3 Bot 119.58 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

7 1 U4 Top 109.68 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

8 1 U4 Bot 109.68 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

9 1 U5 Top 119.58 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

10 1 U5 Bot 119.58 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

11 1 U6 Top 82.26 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

12 1 U6 Bot 82.26 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

13 1 U7 Top 109.68 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

14 1 U7 Bot 109.68 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

15 1 U8 Top 119.58 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

16 1 U8 Bot 119.58 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

17 1 U9 Top 82.26 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

18 1 U9 Bot 82.26 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

19 1 U10 Top 138.08 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

20 1 U10 Bot 138.08 -3790.40 0.00 -7373.66 23.12 0.01843 0.900 0.76

21 1 U11 Top 100.76 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

22 1 U11 Bot 100.76 -3790.40 0.00 -7373.66 23.12 0.01843 0.900 0.76

23 1 U12 Top 101.08 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

24 1 U12 Bot 101.08 3790.40 0.00 7373.66 23.12 0.01843 0.900 0.76

25 1 U13 Top 63.76 0.00 130.02 8039.83 25.65 0.01632 0.900 0.46

26 1 U13 Bot 63.76 3790.40 0.00 7373.66 23.12 0.01843 0.900 0.76
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - NS4.2 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 32.66 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 4703.04 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 245 kips
Mu 12733 k-ft
Vu 591 kips

Check Minimum Reinforcing

Acv λ √f'c 332.56 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 1.1 αc 3

Vn max (per 18.10.4.1) 2291 kips
Vn max (per 18.10.4.4) 2660 kips (Conservativley assumes limit of 8 f'c)

Vc 532 kips
Vs 2816 kips

Vn 2291
φVn 1718 34%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS4.2

78 of 170

OCPWAzarvandB
BuildingApprovedStamp



printed 8/5/2022

 project DPH - Phase 4A   by JS sheet no.

 location Dana Point, CA   date

 client SMS Architects   job no.

Bldg 9 - NS4.2 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 32.66 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 4703.04 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 245.4 kips
Mu 12733.3 k-ft
Vu 590.9 kips
Critical Section 5.39 ft

Ec 4031
Cd 5.00
I 1.00
h/l 1.01
δex = 0.174889 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 0.874444 in Cdδex/I

cmax 53.74 in (From SP Column Output)

lw/(600(δu/hw) 197.2052
cmax / (lw/(600(δu/hw)) 0.27 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS4.2
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Bldg 9 - NS4.2 1900799

Wall Length 32.66 ft
Footing Length 44.66 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 290 kips
Ma 12733 k-ft
Va 591 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 6.89 ft
Use: 6.90 ft

Pu 320.09 kips
qu max 6.59 ksf
qu min -4.51 ksf

Inflection Point, X 18.15 ft Pot soil 40.96 k
Pa 290 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 19.09 in
Use hmin 24.00 in

Vu 6.26 k/ft
ɸVc 20.36 k/ft OK

Mu 28.7 k-ft/ft
As min 0.35 in2/ft

Reinforcement 

Transverse                   # 6 @ 9 OC As 0.59 in2/ft OK

Longitudinal                 # 5 8 As min 0.52 in2/ft

As total 4.0 OK

a 0.69 in
c 0.81 in
ɛs 0.071 > 0.005 ɸ 0.9
ɸMn 622.7 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS4.2

80 of 170

OCPWAzarvandB
BuildingApprovedStamp



STRUCTUREPOINT - spColumn v7.00 Page | 1
Licensed to: KPFF Consulting Engineers. License ID: 74009-1076988-4-296A8-XXXXX 8/5/2022
Q:\Structural\2019\1900799 - DPH\Phase 4A\Building 8\Lateral\Building 8 Revision\Updat...\ns4-2.col 1:30 PM

1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 392 x 12 in 1.07% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 64 #8

Total steel area, As 50.56 in2

Rho 1.07 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x

81 of 170

OCPWAzarvandB
BuildingApprovedStamp



STRUCTUREPOINT - spColumn v7.00 Page | 2
Licensed to: KPFF Consulting Engineers. License ID: 74009-1076988-4-296A8-XXXXX 8/5/2022
Q:\Structural\2019\1900799 - DPH\Phase 4A\Building 8\Lateral\Building 8 Revision\Updat...\ns4-2.col 1:30 PM

Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 218.70 0.00 0.00 0.00 0.00

1 Live 26.70 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 44.30 0.00 0.00 0.00 12733.30

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 306.18 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

2 1 U1 Bot 306.18 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

3 1 U2 Top 305.16 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

4 1 U2 Bot 305.16 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

5 1 U3 Top 289.14 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

6 1 U3 Bot 289.14 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

7 1 U4 Top 262.44 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

8 1 U4 Bot 262.44 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

9 1 U5 Top 289.14 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

10 1 U5 Bot 289.14 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

11 1 U6 Top 196.83 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

12 1 U6 Bot 196.83 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

13 1 U7 Top 262.44 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

14 1 U7 Bot 262.44 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

15 1 U8 Top 289.14 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

16 1 U8 Bot 289.14 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

17 1 U9 Top 196.83 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

18 1 U9 Bot 196.83 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

19 1 U10 Top 333.44 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

20 1 U10 Bot 333.44 -12733.30 0.00 -39204.24 53.74 0.01872 0.900 0.67

21 1 U11 Top 241.13 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

22 1 U11 Bot 241.13 -12733.30 0.00 -39204.24 53.74 0.01872 0.900 0.67

23 1 U12 Top 244.84 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

24 1 U12 Bot 244.84 12733.30 0.00 39204.23 53.74 0.01872 0.900 0.67

25 1 U13 Top 152.53 0.00 302.59 42856.92 59.75 0.01654 0.900 0.46

26 1 U13 Bot 152.53 12733.30 0.00 39204.23 53.74 0.01872 0.900 0.67
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - NS5.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 13.75 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 1980 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 98 kips
Mu 2463 k-ft
Vu 112 kips

Check Minimum Reinforcing

Acv λ √f'c 140.01 kips
-->Minimum Requirements of Section 14.3 Apply

Min ρl .0015 Asmin (longit) 0.216 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.4 αc 2

Vn max (per 18.10.4.1) 825 kips
Vn max (per 18.10.4.4) 1120 kips (Conservativley assumes limit of 8 f'c)

Vc 224 kips
Vs 499 kips

Vn 723
φVn 542 21%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS5.1
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Bldg 9 - NS5.1 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 13.75 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 1980 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 98.3 kips
Mu 2462.7 k-ft
Vu 112.3 kips
Critical Section 5.48 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.40
δex = 0.290216 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 1.451078 in Cdδex/I

cmax 6.35 in (From SP Column Output)

lw/(600(δu/hw) 50.03176
cmax / (lw/(600(δu/hw)) 0.13 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS5.1
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Wall Length 13.75 ft
Footing Length 23.75 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 116 kips
Ma 2463 k-ft
Va 112 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 4.78 ft
Use: 4.80 ft

Pu 128.41 kips
qu max 6.58 ksf
qu min -4.33 ksf

Inflection Point, X 9.42 ft Pot soil 20.41 k
Pa 116 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 12.29 in
Use hmin 18.00 in

Vu 2.63 k/ft
ɸVc 14.26 k/ft OK

Mu 11.9 k-ft/ft
As min 0.21 in2/ft

Reinforcement 

Transverse                   # 6 @ 12 OC As 0.44 in2/ft OK

Longitudinal                 # 5 2 As min 0.39 in2/ft

As total 2.0 OK

a 0.52 in
c 0.61 in
ɛs 0.066 > 0.005 ɸ 0.9
ɸMn 326.5 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS5.1
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 165 x 12 in 0.96% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 24 #8

Total steel area, As 18.96 in2

Rho 0.96 %

Minimum clear spacing 5.25 in

(Note: Rho < 1.0%)

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

y

x
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Combination Dead Live Wind EQ Snow

U9 0.900 0.000 -1.600 0.000 0.000

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 87.80 0.00 0.00 0.00 0.00

1 Live 10.50 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 17.80 0.00 0.00 0.00 2462.70

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 122.92 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

2 1 U1 Bot 122.92 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

3 1 U2 Top 122.16 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

4 1 U2 Bot 122.16 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

5 1 U3 Top 115.86 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

6 1 U3 Bot 115.86 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

7 1 U4 Top 105.36 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

8 1 U4 Bot 105.36 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

9 1 U5 Top 115.86 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

10 1 U5 Bot 115.86 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

11 1 U6 Top 79.02 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

12 1 U6 Bot 79.02 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

13 1 U7 Top 105.36 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

14 1 U7 Bot 105.36 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

15 1 U8 Top 115.86 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

16 1 U8 Bot 115.86 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

17 1 U9 Top 79.02 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

18 1 U9 Bot 79.02 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

19 1 U10 Top 133.66 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

20 1 U10 Bot 133.66 -2462.70 0.00 -6283.62 20.84 0.02034 0.900 0.71

21 1 U11 Top 96.82 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

22 1 U11 Bot 96.82 -2462.70 0.00 -6283.62 20.84 0.02034 0.900 0.71

23 1 U12 Top 98.06 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

24 1 U12 Bot 98.06 2462.70 0.00 6283.62 20.84 0.02034 0.900 0.71

25 1 U13 Top 61.22 0.00 120.96 6911.47 23.51 0.01769 0.900 0.48

26 1 U13 Bot 61.22 2462.70 0.00 6283.62 20.84 0.02034 0.900 0.71
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - NS5.2 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.33 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2063.52 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 140 kips
Mu 2866 k-ft
Vu 128 kips

Check Minimum Reinforcing

Acv λ √f'c 145.91 kips
-->Minimum Requirements of Section 14.3 Apply

Min ρl .0015 Asmin (longit) 0.216 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.4 αc 2

Vn max (per 18.10.4.1) 859 kips
Vn max (per 18.10.4.4) 1167 kips (Conservativley assumes limit of 8 f'c)

Vc 233 kips
Vs 542 kips

Vn 776
φVn 582 22%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS5.2
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Bldg 9 - NS5.2 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.33 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2063.52 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 140.2 kips
Mu 2865.9 k-ft
Vu 128.3 kips
Critical Section 5.58 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.30
δex = 0.295819 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 1.479095 in Cdδex/I

cmax 9.46 in (From SP Column Output)

lw/(600(δu/hw) 51.15452
cmax / (lw/(600(δu/hw)) 0.18 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS5.2
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Wall Length 14.33 ft
Footing Length 24.33 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 122 kips
Ma 2866 k-ft
Va 128 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 5.24 ft
Use: 5.30 ft

Pu 134.81 kips
qu max 6.53 ksf
qu min -4.44 ksf

Inflection Point, X 9.84 ft Pot soil 21.83 k
Pa 122 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 13.78 in
Use hmin 18.00 in

Vu 4.24 k/ft
ɸVc 14.26 k/ft OK

Mu 15.1 k-ft/ft
As min 0.27 in2/ft

Reinforcement 

Transverse                   # 6 @ 12 OC As 0.44 in2/ft OK

Longitudinal                 # 5 2 As min 0.39 in2/ft

As total 3.0 OK

a 0.52 in
c 0.61 in
ɛs 0.066 > 0.005 ɸ 0.9
ɸMn 326.5 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_NS5.2
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 172 x 12 in 1.07% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 28 #8

Total steel area, As 22.12 in2

Rho 1.07 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 92.30 0.00 0.00 0.00 0.00

1 Live 10.70 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 18.70 0.00 0.00 0.00 2865.90

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 129.22 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

2 1 U1 Bot 129.22 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

3 1 U2 Top 127.88 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

4 1 U2 Bot 127.88 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

5 1 U3 Top 121.46 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

6 1 U3 Bot 121.46 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

7 1 U4 Top 110.76 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

8 1 U4 Bot 110.76 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

9 1 U5 Top 121.46 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

10 1 U5 Bot 121.46 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

11 1 U6 Top 83.07 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

12 1 U6 Bot 83.07 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

13 1 U7 Top 110.76 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

14 1 U7 Bot 110.76 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

15 1 U8 Top 121.46 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

16 1 U8 Bot 121.46 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

17 1 U9 Top 83.07 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

18 1 U9 Bot 83.07 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

19 1 U10 Top 140.16 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

20 1 U10 Bot 140.16 -2865.90 0.00 -7568.40 23.23 0.01885 0.900 0.69

21 1 U11 Top 101.77 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

22 1 U11 Bot 101.77 -2865.90 0.00 -7568.40 23.23 0.01885 0.900 0.69

23 1 U12 Top 102.76 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

24 1 U12 Bot 102.76 2865.90 0.00 7568.40 23.23 0.01885 0.900 0.69

25 1 U13 Top 64.37 0.00 132.72 8272.71 25.87 0.01662 0.900 0.46

26 1 U13 Bot 64.37 2865.90 0.00 7568.40 23.23 0.01885 0.900 0.69
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - EW1.3 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.83 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2135.52 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 178 kips
Mu 5184 k-ft
Vu 226 kips

Check Minimum Reinforcing

Acv λ √f'c 151.00 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.3 αc 2

Vn max (per 18.10.4.1) 889 kips
Vn max (per 18.10.4.4) 1208 kips (Conservativley assumes limit of 8 f'c)

Vc 242 kips
Vs 581 kips

Vn 822
φVn 617 37%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW1.1
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Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.83 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2135.52 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 177.7 kips
Mu 5184.3 k-ft
Vu 225.9 kips
Critical Section 5.74 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.23
δex = 0.474061 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 2.370307 in Cdδex/I

cmax 16.38 in (From SP Column Output)

lw/(600(δu/hw) 33.0347
cmax / (lw/(600(δu/hw)) 0.50 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW1.1
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Wall Length 14.83 ft
Footing Length 26.83 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 206 kips
Ma 5184 k-ft
Va 226 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 7.83 ft
Use: 7.90 ft

Pu 214.11 kips
qu max 6.48 ksf
qu min -4.46 ksf

Inflection Point, X 10.94 ft Pot soil 24.39 k
Pa 206 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 21.96 in
Use hmin 26.00 in

Vu 8.32 k/ft
ɸVc 22.40 k/ft OK

Mu 38.6 k-ft/ft
As min 0.43 in2/ft

Reinforcement 

Transverse                   # 6 @ 9 OC As 0.59 in2/ft OK

Longitudinal                 # 5 6 As min 0.56 in2/ft

As total 5.0 OK

a 0.69 in
c 0.81 in
ɛs 0.078 > 0.005 ɸ 0.9
ɸMn 686.0 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW1.1
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 178 x 12 in 1.04% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 28 #8

Total steel area, As 22.12 in2

Rho 1.04 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 138.80 0.00 0.00 0.00 0.00

1 Live 38.90 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 28.10 0.00 0.00 0.00 5184.30

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 194.32 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

2 1 U1 Bot 194.32 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

3 1 U2 Top 228.80 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

4 1 U2 Bot 228.80 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

5 1 U3 Top 205.46 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

6 1 U3 Bot 205.46 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

7 1 U4 Top 166.56 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

8 1 U4 Bot 166.56 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

9 1 U5 Top 205.46 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

10 1 U5 Bot 205.46 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

11 1 U6 Top 124.92 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

12 1 U6 Bot 124.92 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

13 1 U7 Top 166.56 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

14 1 U7 Bot 166.56 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

15 1 U8 Top 205.46 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

16 1 U8 Bot 205.46 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

17 1 U9 Top 124.92 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

18 1 U9 Bot 124.92 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

19 1 U10 Top 233.56 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

20 1 U10 Bot 233.56 -5184.30 0.00 -7861.09 23.38 0.01947 0.900 0.83

21 1 U11 Top 153.02 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

22 1 U11 Bot 153.02 -5184.30 0.00 -7861.09 23.38 0.01947 0.900 0.83

23 1 U12 Top 177.36 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

24 1 U12 Bot 177.36 5184.30 0.00 7861.09 23.38 0.01947 0.900 0.83

25 1 U13 Top 96.82 0.00 136.78 8624.57 26.19 0.01706 0.900 0.47

26 1 U13 Bot 96.82 5184.30 0.00 7861.09 23.38 0.01947 0.900 0.84
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - EW1.4 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 11.5 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 1656 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 200 kips
Mu 3454 k-ft
Vu 142 kips

Check Minimum Reinforcing

Acv λ √f'c 117.10 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.9 αc 2

Vn max (per 18.10.4.1) 690 kips
Vn max (per 18.10.4.4) 937 kips (Conservativley assumes limit of 8 f'c)

Vc 187 kips
Vs 349 kips

Vn 536
φVn 402 35%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW1.2
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Bldg 9 - EW1.4 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 11.5 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 1656 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 200.46 kips
Mu 3454.2 k-ft
Vu 142.2 kips
Critical Section 6.07 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.87
δex = 0.606393 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 3.031963 in Cdδex/I

cmax 13.95 in (From SP Column Output)

lw/(600(δu/hw) 20.02663
cmax / (lw/(600(δu/hw)) 0.70 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW1.2
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Bldg 9 - EW1.4 1900799

Wall Length 11.5 ft
Footing Length 21.5 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 176 kips
Ma 3454 k-ft
Va 142 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 8.16 ft
Use: 8.20 ft

Pu 184.91 kips
qu max 6.52 ksf
qu min -4.42 ksf

Inflection Point, X 8.69 ft Pot soil 19.20 k
Pa 176 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 23.04 in
Use hmin 28.00 in

Vu 8.25 k/ft
ɸVc 24.44 k/ft OK

Mu 42.2 k-ft/ft
As min 0.43 in2/ft

Reinforcement 

Transverse                   # 6 @ 12 OC As 0.44 in2/ft OK

Longitudinal                 # 5 6 As min 0.60 in2/ft

As total 5.0 OK

a 0.52 in
c 0.61 in
ɛs 0.115 > 0.005 ɸ 0.9
ɸMn 564.1 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 138 x 12 in 0.95% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 20 #8

Total steel area, As 15.80 in2

Rho 0.95 %

Minimum clear spacing 5.25 in

(Note: Rho < 1.0%)

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

y

x
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Combination Dead Live Wind EQ Snow

U9 0.900 0.000 -1.600 0.000 0.000

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 120.80 0.00 0.00 0.00 0.00

1 Live 31.10 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 24.40 0.00 0.00 0.00 3454.20

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 169.12 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

2 1 U1 Bot 169.12 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

3 1 U2 Top 194.72 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

4 1 U2 Bot 194.72 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

5 1 U3 Top 176.06 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

6 1 U3 Bot 176.06 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

7 1 U4 Top 144.96 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

8 1 U4 Bot 144.96 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

9 1 U5 Top 176.06 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

10 1 U5 Bot 176.06 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

11 1 U6 Top 108.72 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

12 1 U6 Bot 108.72 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

13 1 U7 Top 144.96 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

14 1 U7 Bot 144.96 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

15 1 U8 Top 176.06 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

16 1 U8 Bot 176.06 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

17 1 U9 Top 108.72 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

18 1 U9 Bot 108.72 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

19 1 U10 Top 200.46 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

20 1 U10 Bot 200.46 -3454.20 0.00 -4396.21 17.27 0.02047 0.900 0.89

21 1 U11 Top 133.12 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

22 1 U11 Bot 133.12 -3454.20 0.00 -4396.21 17.27 0.02047 0.900 0.89

23 1 U12 Top 151.66 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

24 1 U12 Bot 151.66 3454.20 0.00 4396.21 17.27 0.02047 0.900 0.89

25 1 U13 Top 84.32 0.00 100.80 4841.14 19.58 0.01770 0.900 0.48

26 1 U13 Bot 84.32 3454.20 0.00 4396.21 17.27 0.02047 0.900 0.90
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - EW1.5 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 14.83 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2135.52 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 154 kips
Mu 5482 k-ft
Vu 237 kips

Check Minimum Reinforcing

Acv λ √f'c 151.00 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.3 αc 2

Vn max (per 18.10.4.1) 889 kips
Vn max (per 18.10.4.4) 1208 kips (Conservativley assumes limit of 8 f'c)

Vc 242 kips
Vs 581 kips

Vn 822
φVn 617 38%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW1.3
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Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 15 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2160 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 154.4 kips
Mu 5481.5 k-ft
Vu 236.7 kips
Critical Section 5.79 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.20
δex = 0.481484 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 2.407419 in Cdδex/I

cmax 17.37 in (From SP Column Output)

lw/(600(δu/hw) 32.89831
cmax / (lw/(600(δu/hw)) 0.53 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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Wall Length 14.83 ft
Footing Length 26.83 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 180 kips
Ma 5482 k-ft
Va 237 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 8.06 ft
Use: 8.10 ft

Pu 190.31 kips
qu max 6.52 ksf
qu min -4.76 ksf

Inflection Point, X 11.33 ft Pot soil 27.00 k
Pa 180 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 22.72 in
Use hmin 28.00 in

Vu 7.93 k/ft
ɸVc 24.44 k/ft OK

Mu 41.1 k-ft/ft
As min 0.42 in2/ft

Reinforcement 

Transverse                   # 6 @ 9 OC As 0.59 in2/ft OK

Longitudinal                 # 5 8 As min 0.60 in2/ft

As total 5.0 OK

a 0.69 in
c 0.81 in
ɛs 0.086 > 0.005 ɸ 0.9
ɸMn 749.4 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 180 x 12 in 1.02% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 28 #8

Total steel area, As 22.12 in2

Rho 1.02 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 125.30 0.00 0.00 0.00 0.00

1 Live 29.10 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 25.40 0.00 0.00 0.00 5481.50

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 175.42 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

2 1 U1 Bot 175.42 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

3 1 U2 Top 196.92 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

4 1 U2 Bot 196.92 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

5 1 U3 Top 179.46 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

6 1 U3 Bot 179.46 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

7 1 U4 Top 150.36 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

8 1 U4 Bot 150.36 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

9 1 U5 Top 179.46 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

10 1 U5 Bot 179.46 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

11 1 U6 Top 112.77 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

12 1 U6 Bot 112.77 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

13 1 U7 Top 150.36 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

14 1 U7 Bot 150.36 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

15 1 U8 Top 179.46 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

16 1 U8 Bot 179.46 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

17 1 U9 Top 112.77 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

18 1 U9 Bot 112.77 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

19 1 U10 Top 204.86 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

20 1 U10 Bot 204.86 -5481.50 0.00 -7958.78 23.43 0.01968 0.900 0.85

21 1 U11 Top 138.17 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

22 1 U11 Bot 138.17 -5481.50 0.00 -7958.78 23.43 0.01968 0.900 0.85

23 1 U12 Top 154.06 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

24 1 U12 Bot 154.06 5481.50 0.00 7958.78 23.43 0.01968 0.900 0.85

25 1 U13 Top 87.37 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

26 1 U13 Bot 87.37 5481.50 0.00 7958.78 23.43 0.01968 0.900 0.85
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - EW4.1 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 15 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 2160 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 162 kips
Mu 6590 k-ft
Vu 268 kips

Check Minimum Reinforcing

Acv λ √f'c 152.74 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 2.2 αc 2

Vn max (per 18.10.4.1) 899 kips
Vn max (per 18.10.4.4) 1222 kips (Conservativley assumes limit of 8 f'c)

Vc 244 kips
Vs 594 kips

Vn 838
φVn 629 43%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW4.1
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Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 15 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 2160 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 162 kips
Mu 6589.5 k-ft
Vu 267.9 kips
Critical Section 6.15 ft

Ec 4031
Cd 5.00
I 1.00
h/l 2.20
δex = 0.544949 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 2.724746 in Cdδex/I

cmax 20.69 in (From SP Column Output)

lw/(600(δu/hw) 29.06693
cmax / (lw/(600(δu/hw)) 0.71 <1.0--Boundary Elements NOT Required

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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Bldg 9 - EW4.1 1900799

Wall Length 15 ft
Footing Length 25 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 187 kips
Ma 6590 k-ft
Va 268 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 10.88 ft
Use: 10.90 ft

Pu 195.94 kips
qu max 6.52 ksf
qu min -5.08 ksf

Inflection Point, X 10.95 ft Pot soil 27.84 k
Pa 187 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 31.71 in
Use hmin 36.00 in

Vu 12.72 k/ft
ɸVc 32.58 k/ft OK

Mu 79.9 k-ft/ft
As min 0.62 in2/ft

Reinforcement 

Transverse                   # 6 @ 6 OC As 0.88 in2/ft OK

Longitudinal                 # 5 10 As min 0.78 in2/ft

As total 9.0 OK

a 1.04 in
c 1.22 in
ɛs 0.076 > 0.005 ɸ 0.9
ɸMn 1496.0 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 180 x 12 in 1.02% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Equal spacing

Bar layout Rectangular

Cover to Transverse bars

Clear cover 2 in

Bars 28 #8

Total steel area, As 22.12 in2

Rho 1.02 %

Minimum clear spacing 5.25 in

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

y

x
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Combination Dead Live Wind EQ Snow

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 127.70 0.00 0.00 0.00 0.00

1 Live 33.80 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 25.80 0.00 0.00 0.00 6589.50

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 178.78 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

2 1 U1 Bot 178.78 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

3 1 U2 Top 207.32 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

4 1 U2 Bot 207.32 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

5 1 U3 Top 187.04 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

6 1 U3 Bot 187.04 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

7 1 U4 Top 153.24 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

8 1 U4 Bot 153.24 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

9 1 U5 Top 187.04 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

10 1 U5 Bot 187.04 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

11 1 U6 Top 114.93 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

12 1 U6 Bot 114.93 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

13 1 U7 Top 153.24 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

14 1 U7 Bot 153.24 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

15 1 U8 Top 187.04 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

16 1 U8 Bot 187.04 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

17 1 U9 Top 114.93 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

18 1 U9 Bot 114.93 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

19 1 U10 Top 212.84 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

20 1 U10 Bot 212.84 -6589.50 0.00 -7958.78 23.43 0.01968 0.900 0.91

21 1 U11 Top 140.73 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

22 1 U11 Bot 140.73 -6589.50 0.00 -7958.78 23.43 0.01968 0.900 0.91

23 1 U12 Top 161.24 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

24 1 U12 Bot 161.24 6589.50 0.00 7958.78 23.43 0.01968 0.900 0.91

25 1 U13 Top 89.13 0.00 138.13 8742.53 26.30 0.01720 0.900 0.47

26 1 U13 Bot 89.13 6589.50 0.00 7958.78 23.43 0.01968 0.900 0.92
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - EW4.2 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 6.5 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 936 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 8 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 2.37 in2/ft
As (transv) 0.66 in2/ft
ρl 0.0165
ρt 0.0046

Pu 52 kips
Mu 2099 k-ft
Vu 72 kips

Check Minimum Reinforcing

Acv λ √f'c 66.19 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 5.1 αc 2

Vn max (per 18.10.4.1) 390 kips
Vn max (per 18.10.4.4) 529 kips (Conservativley assumes limit of 8 f'c)

Vc 106 kips
Vs 112 kips

Vn 217
φVn 163 44%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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Bldg 9 - EW4.2 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 6.5 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 936 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 8 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 2.37 in2/ft
As (transv) 0.66 in2/ft
ρl 0.0165
ρt 0.0046

Pu 51.6 kips
Mu 2098.7 k-ft
Vu 71.5 kips
Critical Section 7.34 ft

Ec 4031
Cd 5.00
I 1.00
h/l 5.08
δex = 1.592624 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 7.963121 in Cdδex/I

cmax 14.48 in (From SP Column Output)

lw/(600(δu/hw) 4.309868
cmax / (lw/(600(δu/hw)) 3.36 >1.0--Boundary Elements Required

-->Provide Special Boundary Detailing per ACI 18.10.6

Length of Boundaries Shall be at Least 7.24 in.

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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Wall Length 6.5 ft
Footing Length 16.5 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 61 kips
Ma 2099 k-ft
Va 72 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 7.68 ft
Use: 7.70 ft

Pu 66.33 kips
qu max 6.53 ksf
qu min -5.48 ksf

Inflection Point, X 7.53 ft Pot soil 20.66 k
Pa 61 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 21.48 in
Use hmin 26.00 in

Vu 7.73 k/ft
ɸVc 22.40 k/ft OK

Mu 36.6 k-ft/ft
As min 0.41 in2/ft

Reinforcement 

Transverse                   # 6 @ 9 OC As 0.59 in2/ft OK

Longitudinal                 # 5 6 As min 0.56 in2/ft

As total 5.0 OK

a 0.69 in
c 0.81 in
ɛs 0.078 > 0.005 ɸ 0.9
ɸMn 686.0 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 78 x 12 in 2.19% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Irregular

Bar layout ---

Cover to ---

Clear cover ---

Bars ---

Total steel area, As 20.54 in2

Rho 2.19 %

Minimum clear spacing 1.93 in

3.2. Bars Provided

Area X Y Area X Y Area X Y

in2 in in in2 in in in2 in in

0.79 -36.5 3.5 0.79 -27.0 3.5 0.79 -27.0 0.0

0.79 -24.1 3.5 0.79 -12.0 3.5 0.79 12.0 3.5

0.79 24.1 3.5 0.79 27.0 3.5 0.79 27.0 0.0

0.79 36.5 3.5 0.79 -36.5 -3.5 0.79 -27.0 -3.5

0.79 -24.1 -3.5 0.79 -12.0 -3.5 0.79 12.0 -3.5

0.79 24.1 -3.5 0.79 27.0 -3.5 0.79 36.5 -3.5

0.79 36.5 0.0 0.79 -36.5 0.0 0.79 0.0 -3.5

y

x
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Area X Y Area X Y Area X Y

in2 in in in2 in in in2 in in

0.79 0.0 3.5 0.79 31.8 3.5 0.79 31.8 -3.5

0.79 -31.8 -3.5 0.79 -31.8 3.5

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 44.90 0.00 0.00 0.00 0.00

1 Live 6.70 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 9.10 0.00 0.00 0.00 2098.70

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 62.86 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

2 1 U1 Bot 62.86 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

3 1 U2 Top 64.60 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

4 1 U2 Bot 64.60 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

5 1 U3 Top 60.58 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

6 1 U3 Bot 60.58 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

7 1 U4 Top 53.88 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

8 1 U4 Bot 53.88 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

9 1 U5 Top 60.58 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

10 1 U5 Bot 60.58 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

11 1 U6 Top 40.41 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

12 1 U6 Bot 40.41 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

13 1 U7 Top 53.88 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

14 1 U7 Bot 53.88 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

15 1 U8 Top 60.58 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29
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No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

16 1 U8 Bot 60.58 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

17 1 U9 Top 40.41 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

18 1 U9 Bot 40.41 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

19 1 U10 Top 69.68 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

20 1 U10 Bot 69.68 -2098.70 0.00 -3000.57 13.64 0.01360 0.900 0.79

21 1 U11 Top 49.51 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

22 1 U11 Bot 49.51 -2098.70 0.00 -3000.57 13.64 0.01360 0.900 0.80

23 1 U12 Top 51.48 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

24 1 U12 Bot 51.48 2098.70 0.00 3000.57 13.64 0.01360 0.900 0.80

25 1 U13 Top 31.31 0.00 67.96 3155.13 14.75 0.01236 0.900 0.29

26 1 U13 Bot 31.31 2098.70 0.00 3000.57 13.64 0.01360 0.900 0.80
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6. Diagrams
6.1. PM at θ=0 [deg]
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Bldg 9 - EW4.3 1900799

Special Reinforced Concrete Shearwall--In Plane Shear Analysis

Per ACI 318-14

Section 18.10

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 5.25 ft λ 1.00 (Per ACI section 19.2.4.2)
Wall Height 33 ft Acv 756 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 53 kips
Mu 2049 k-ft
Vu 66 kips

Check Minimum Reinforcing

Acv λ √f'c 53.46 kips
-->Minimum Requirements of Section 18.10.2.1 Apply

Min ρl .0025 Asmin (longit) 0.36 in2/ft OK
Min ρt .0025 Asmin (transv) 0.36 in2/ft OK

Detemine Shear Strength

Limits:

hw / lw 6.3 αc 2

Vn max (per 18.10.4.1) 315 kips
Vn max (per 18.10.4.4) 428 kips (Conservativley assumes limit of 8 f'c)

Vc 86 kips
Vs 73 kips

Vn 158
φVn 119 56%

Input: 

Output

OK

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW4.3

127 of 170

OCPWAzarvandB
BuildingApprovedStamp



printed 8/4/2022

 project DPH - Phase 4A   by JS sheet no.

 location Dana Point, CA   date

 client SMS Architects   job no.

Bldg 9 - EW4.3 1900799

Special Reinforced Concrete Shearwall--Boundary Element Check

Per ACI 318-14

Section 18.10.6

Use in Conjunction with SP Column Program to Determine Wall Axial and Flexural Capacities

Wall Length 5.25 ft λ 1.00 (Per ACI section 8.6.1)
Wall Height 33 ft Acv 756 in2
Thickness 12 in. φ 0.75
f'c 5000 psi
fy 60000 psi
Reinforcement 
Vertical                          # 8 @ 12 oc OK
Horizontal                     # 6 @ 16 oc OK
Number of Curtains 2

As (longit) 1.58 in2/ft
As (transv) 0.66 in2/ft
ρl 0.011
ρt 0.0046

Pu 53 kips
Mu 2048.8 k-ft
Vu 66.4 kips
Critical Section 7.71 ft

Ec 4031
Cd 5.00
I 1.00
h/l 6.29
δex = 2.779378 in (V/0.5Ectw)*[4*(h/l)3+3*(h/l)]

δx,u = 13.89689 in Cdδex/I

cmax 15.19 in (From SP Column Output)

lw/(600(δu/hw) 1.994691
cmax / (lw/(600(δu/hw)) 7.62 >1.0--Boundary Elements Required

-->Provide Special Boundary Detailing per ACI 18.10.6

Length of Boundaries Shall be at Least 7.595 in.

Input (per Shear Analysis)

Boundary Element Check

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW4.3
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Wall Length 5.25 ft
Footing Length 15.25 ft
Wall Height 33 ft
Wall Thickness 12 in. 

Pa 62 kips
Ma 2049 k-ft
Va 66 kips

Allowable Bearing, qALL 5000 psf

Determine Width:
Minimum Width 8.76 ft
Use: 8.80 ft

Pu 68.07 kips
qu max 6.51 ksf
qu min -5.50 ksf

Inflection Point, X 6.98 ft Pot soil 19.20 k
Pa 62 k OK

f'c 5000 psi Fy 60 ksi
b 12.00

d 24.95 in
Use hmin 30.00 in

Vu 9.12 k/ft
ɸVc 26.47 k/ft OK

Mu 49.5 k-ft/ft
As min 0.47 in2/ft

Reinforcement 

Transverse                   # 6 @ 9 OC As 0.59 in2/ft OK

Longitudinal                 # 5 6 As min 0.65 in2/ft

As total 6.0 OK

a 0.69 in
c 0.81 in
ɛs 0.093 > 0.005 ɸ 0.9
ɸMn 812.7 k-ft/ft OK

Foundation

Bearing:

Shear & Flexture:

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022  Fax (949) 252-8082

Conc_Shearwall Design_Bldg 9_EW4.3
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1. Material Properties
1.1. Concrete

Type Standard

f'c 5 ksi

Ec 4030.51 ksi

fc 4.25 ksi

εu
0.003 in/in

β1
0.8

1.2. Steel

Type Standard

fy 60 ksi

Es 29000 ksi

εyt
0.00206897 in/in

2. Section
2.1. Section Figure

Rectangular 64 x 12 in 2.47% reinf.

Figure 1: Column section

3. Reinforcement
3.1. Arrangement

Pattern Irregular

Bar layout ---

Cover to ---

Clear cover ---

Bars ---

Total steel area, As 18.96 in2

Rho 2.47 %

Minimum clear spacing 2.00 in

3.2. Bars Provided

Area X Y Area X Y Area X Y

in2 in in in2 in in in2 in in

0.79 -29.0 3.1 0.79 -29.0 0.0 0.79 -23.0 3.1

0.79 -23.0 -3.1 0.79 -23.0 0.0 0.79 -17.5 3.1

0.79 -5.8 3.1 0.79 5.8 3.1 0.79 17.5 3.1

0.79 29.0 3.1 0.79 -29.0 -3.1 0.79 -17.5 -3.1

0.79 -5.8 -3.1 0.79 5.8 -3.1 0.79 17.5 -3.1

0.79 29.0 -3.1 0.79 29.0 0.0 0.79 23.0 3.1

y

x
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Area X Y Area X Y Area X Y

in2 in in in2 in in in2 in in

0.79 23.0 0.0 0.79 23.0 -3.1 0.79 26.0 -3.1

0.79 26.0 3.1 0.79 -26.0 3.1 0.79 -26.0 -3.1

4. Loading
4.1. Load Combinations

Combination Dead Live Wind EQ Snow

U1 1.400 0.000 0.000 0.000 0.000

U2 1.200 1.600 0.000 0.000 0.500

U3 1.200 1.000 0.000 0.000 1.600

U4 1.200 0.000 0.800 0.000 1.600

U5 1.200 1.000 1.600 0.000 0.500

U6 0.900 0.000 1.600 0.000 0.000

U7 1.200 0.000 -0.800 0.000 1.600

U8 1.200 1.000 -1.600 0.000 0.500

U9 0.900 0.000 -1.600 0.000 0.000

U10 1.200 1.000 0.000 1.000 0.200

U11 0.900 0.000 0.000 1.000 0.000

U12 1.200 1.000 0.000 -1.000 0.200

U13 0.900 0.000 0.000 -1.000 0.000

4.2. Service Loads

No. Load Case Axial Load Mx @ Top Mx @ Bottom My @ Top My @ Bottom

kip k-ft k-ft k-ft k-ft

1 Dead 46.10 0.00 0.00 0.00 0.00

1 Live 6.90 0.00 0.00 0.00 0.00

1 Wind 0.00 0.00 0.00 0.00 0.00

1 EQ 9.30 0.00 0.00 0.00 2048.80

1 Snow 0.00 0.00 0.00 0.00 0.00

5. Factored Loads and Moments with Corresponding Capacity Ratios
NOTE: Calculations are based on "Critical Capacity" Method.
Each loading combination includes the following cases:
Top - At column top
Bot - At column bottom

No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

1 1 U1 Top 64.54 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

2 1 U1 Bot 64.54 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

3 1 U2 Top 66.36 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

4 1 U2 Bot 66.36 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

5 1 U3 Top 62.22 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

6 1 U3 Bot 62.22 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

7 1 U4 Top 55.32 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

8 1 U4 Bot 55.32 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

9 1 U5 Top 62.22 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

10 1 U5 Bot 62.22 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

11 1 U6 Top 41.49 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

12 1 U6 Bot 41.49 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

13 1 U7 Top 55.32 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

14 1 U7 Bot 55.32 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

15 1 U8 Top 62.22 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26
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No. Load Demand Capacity Parameters at Capacity Capacity

Combo Pu Muy Pn Mny
NA Depth

t
Ratio

kip k-ft kip k-ft in

16 1 U8 Bot 62.22 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

17 1 U9 Top 41.49 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

18 1 U9 Bot 41.49 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

19 1 U10 Top 71.52 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

20 1 U10 Bot 71.52 -2048.80 0.00 -2250.63 11.56 0.01283 0.900 0.93

21 1 U11 Top 50.79 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

22 1 U11 Bot 50.79 -2048.80 0.00 -2250.63 11.56 0.01283 0.900 0.93

23 1 U12 Top 52.92 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

24 1 U12 Bot 52.92 2048.80 0.00 2250.63 11.56 0.01283 0.900 0.93

25 1 U13 Top 32.19 0.00 57.32 2355.08 12.43 0.01172 0.900 0.26

26 1 U13 Bot 32.19 2048.80 0.00 2250.63 11.56 0.01283 0.900 0.94
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6. Diagrams
6.1. PM at θ=0 [deg]
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 project   by

 location   date

 client   job no.

Wall Width (ft) Depth (in) Mark

NS3.1 12.1 40 2

NS4.1 6.9 24 1

NS4.2 6.9 24 1 6' beyond

NS5.1 4.8 18 1

NS5.2 5.3 18 1

EW1.1 7.9 26 1 6' beyond

EW1.2 8.2 28 1

EW1.3 8.1 28 1 6' beyond

EW4.1 10.9 36 2

EW4.2 7.7 26 1

EW4.3 8.8 30 1(6) #5 T&B #6 @ 9" OC

(6) #5 T&B #6 @ 9" OC

(6) #5 T&B #6 @ 12" OC

(8) #5 T&B #6 @ 9" OC

(10) #5 T&B #6 @ 6" OC

(6) #5 T&B #6 @ 9" OC

(8) #5 T&B #6 @ 9" OC

(2) #5 T&B #6 @ 12" OC

(2) #5 T&B #6 @ 12" OC

Longitudinal Transverse

(12) #5 T&B #6 @ 6" OC

(4) #5 T&B #6 @ 12" OC

Reinforcing

DPH - Building 9 LW
sheet no.

Dana Point, CA 8/4/2022

SMS Architects

1900799

Footings

18400 Von Karman Ave., Suite 600

Irvine, CA 92612

(949) 252-1022   Fax (949) 252-8082
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1. SEE THESE SHEETS FOR THE FOLLOWING INFORMATION:
A. GENERAL NOTES: S0.0.1 THRU S0.0.3.
B. ABBREVIATIONS AND SYMBOLS:  S0.0.3.
C. TYPICAL CONCRETE DETAILS: S8.0.1 THRU S8.0.2.
D. TYPICAL STEEL DETAILS: S8.2.0 THRU S8.2.4.
E. TYPICAL METAL STUD DETAILS: S8.4.0 THRU S8.4.4.
F. TYPICAL WOOD DETAILS: S8.6.0.

2. VERIFY ALL DIMENSIONS, ELEVATIONS FINISH SURFACES,SLOPE, DRAINS, DEPRESSIONS, CURBS, ETC, 
WITH ARCHITECTURAL DRAWINGS PRIOR TO START OF CONSTRUCTION.

3. SPECIFICATIONS AND DETAILING OF ALL WATERPROOFING AND DRAINAGE ITEMS, ALTHOUGH MAY BE 
INDICATED ON THE STRUCTURAL DRAWINGS FOR GENERAL INFORMATION PURPOSES ONLY, ARE THE 
DESIGN RESPONSIBILITY OF OTHERS.

4. SEE ARCHITECTURAL DRAWINGS FOR EDGE OF SLAB DIMENSIONS.

5. COORDINATE WITH MECHANICAL/PLUMBING/LANDSCAPE DRAWINGS FOR REQUIRED SLAB 
PENETRATIONS.

6. FOR FINISH FLOOR ELEVATIONS, SEE ARCHITECTURAL DRAWINGS.

7. REFER TO ARCHITECTURAL. MECHANICAL, PLUMBING AND  ELECTRICAL DRAWINGS FOR ADDITIONAL 
INFORMATION.  IT IS THE CONTRACTOR'S RESPONSIBILITY TO IDENTIFY ANY DISCREPANCY PRIOR TO 
POUR NOTIFY THE ENGINEER FOR CORRECTIVE MEASURES.

8. REFER TO ARCHITECTURAL DRAWINGS FOR SLAB ELEVATIONS, DEPRESSIONS, SLOPES, OPENINGS, 
CURBS, DRAINS, TRENCHES, SLAB EDGE LOCATIONS, HOUSEKEEPING PADS, TIPS, SWALES, EXTERIOR 
SLAB ETC. AND FOR WALL OVERALL DIMENSIONS, LOCATION OF OPENINGS ETC. NOT INDICATED ON 
STRUCTURAL DRAWINGS.

9. CENTER COLUMNS ON GRID LINES UNLESS NOTED OTHERWISE.

10. ALL BEAMS ARE SPACED EQUALLY BETWEEN GRIDS OR ALONG SUPPORTING BEAM SPAN UNLESS 
NOTED OTHERWISE.

11. CONTRACTOR SHALL PROVIDE ALL MEASURES NECESSARY TO PROTECT THE STRUCTURE DURING 
CONSTRUCTION. SUCH MEASURES SHALL INCLUDE, BUT NOT BE LIMITED TO, BRACING, SHORING FOR 
LOADS DUE TO CONSTRUCTION EQUIPMENT, ETC. OBSERVATION VISITS TO THE SITE BY THE 
STRUCTURAL ENGINEER SHALL NOT INCLUDE INSPECTION OF THE ABOVE ITEMS.

12. ONLY LOAD BEARING WALLS AND SHEARWALLS ARE SHOWN. SEE ARCHITECTURAL DRAWINGS FOR 
NON-BEARING WALLS LOCATIONS.

FRAMING PLAN NOTES

INDICATES TOP OF SLAB ELEVATION FROM 0'-0" CORRESPONDING TO DATUM 
ELEVATION OF 13.00' PER CIVIL DRAWINGS.

INDICATES TOP OF STEEL ELEVATION FROM DATUM ELEVATION OF +13.00' 
PER CIVIL DWGS.

INDICATES CHANGE IN SLAB ELEVATION.

INDICATES SLAB SLOPE CHANGE.

FRAMING PLAN SYMBOLS

TOSL:

X'-XX"

TOS:

X'-XX"

INDICATES MOMENT RESISTING FRAME CONNECTION 

INDICATES MOMENT CONNECTION AT CANTILEVERED FRAMING PER         
THRU                  .

13C/ S8.2.0
13D/ S8.2.0

INDICATES DRAG CONNECTION PER 1/ S8.2.2.

INDICATES DRAG CONNECTION 

INDICATES FULL HEIGHT STIFFENER CONNECTION PER 1C/ S8.2.0.

INDICATES FULL HEIGHT STIFFENER CONNECTION AT DEEP GIRDER

PER 3/ S8.2.1.

INDICATES BEAM SPLICE CONNECTION PER 1H/ S8.2.0.

INDICATES KICKER BRACE PER 1/ S8.2.1.

INDICATES MEMBER OR DETAIL IS PART OF THE SEISMIC FORCE RESISTING 
SYSTEM (SFRS). REFER TO SHEET             FOR SFRS NOTES.

(MEMBER SIZE)٭

INDICATES AMOUNT OF UPWARD CAMBER (IN INCHES) AT MIDSPAN.<#>

INDICATES NUMBER OF HEADED STUDS. WHERE NUMBER OF STUDS IS NOT 
SHOWN, PROVIDE (1) STUD @ 12" OC, UNLESS NOTED [0].

[#]

INDICATES NUMBER OF HEADED STUDS IN BETWEEN EACH FRAMING BAY. 
WHERE NUMBER OF STUDS IS NOT SHOWN, PROVIDE (1) STUD @ 12" OC, 
UNLESS NOTED [0].

[#,#,#]

SEE 9/ S8.2.3.

D# INDICATES DECK TYP AND SPAN DIRECTION SEE 1/ S8.2.3.

INDICATES CONCRETE CURB
VERFY WITH ARCHITECTURAL DRAWINGS FOR LOCATIONS.

#"x#"
INDICATES BEAM PENETRATION LOCATION AND SIZE,

INDICATES TRUSS TYPE, SEE ELEVATIONS             & T1

PER 1/ S8.2.2.

S0.0.3

SEE 9/ S8.2.3.

INDICATES LOCATIONS OF 6" MAX OVER POUR AT BOARDWALK DECK 
TO MATCH FLOOR LEVEL OF BUILDING.

SMF BEAM TO COLUMN CONNECTION AT ELEVATOR TOWER PER 

DRAG AND MOMENT CONNECTION AT SMF COLUMN W/ COVER PLATES AT 
ELEVATOR TOWER PER 
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"

66'-2"

41'-5"

8'-0"

10'-3"

27'-3"

24'-5"12'45'-5"19'-3"20'-1"Vdiaphragm = 334.7 K/148.25ft = 2.26 klf

121'-0"

55.3k

VSFRS = 334.7 K/31.25ft = 10.7 klf - 2.26klf =
8.45klf

105.8k

17'-2"14'-7"34'-5"Vdiaphragm = 130 K/66.25ft = 1.97 klf

VSFRS = 130 K/14.5ft = 8.97 klf - 1.97klf =
7klf

EW2

EW3

33.8K-67.7K

Vdiaphragm = 295.5K/41.42ft = 7.13 klf

VSFRS = 295.5 K/21ft = 14.07 klf - 7.13klf =
6.94klf

EW5

21'-0" 20'-5"

145.6K

19'-9"

30'-3"

Vdiaphragm = 348K/50ft = 6.96 klf

VSFRS = 348 K/19.75ft = 17.62 klf - 6.96klf =  10.66klf

NS1

210.5K

25
'-1

"
47

'-3
"

Vdiaphragm = 393.6K/72.33ft = 5.44 klf

VSFRS = 393.6 K/25ft = 15.74 klf - 5.44klf =  10.3klf

NS2

257K
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8 - 82 BEAM1

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

12.0Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W12x40

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 12.0 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 12.0 ft, E = 250.0 k
BENDING LOADS . . .

W1: Lat. Uniform Load creating Mx-x, D = 0.7580, L = 1.040 k/ft
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8582

Location of max.above base 5.960 ft

250.0 k
351.920 k
35.091 k-ft

Load Combination +1.20D+L+E

Load Combination 0.0

63.0 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

211.061 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 10.788 k
Bottom along Y-Y 10.788 k

Maximum Load Deflections . . .
Along Y-Y 0.09524 in at 6.040ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS5.96 0.000 0.00 ftft0.090 1.14 1.00 74.23 0.00
+1.20D+1.60L PASS PASS5.96 0.000 0.00 ftft0.219 1.14 1.00 74.23 0.00
+1.20D+L PASS PASS5.96 0.000 0.00 ftft0.166 1.14 1.00 74.23 0.00
+1.20D PASS PASS5.96 0.000 0.00 ftft0.078 1.14 1.00 74.23 0.00
+0.90D PASS PASS5.96 0.000 0.00 ftft0.058 1.14 1.00 74.23 0.00
+1.20D+L+E PASS PASS5.96 0.000 0.00 ftft0.858 1.14 1.00 74.23 0.00
+0.90D+E PASS PASS5.96 0.000 0.00 ftft0.762 1.14 1.00 74.23 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8 - 82 BEAM2

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

23.420Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x143

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 23.420 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 23.420 ft, E = 755.0 k
BENDING LOADS . . .

W1: Lat. Uniform Load creating Mx-x, D = 0.770, L = 1.040 k/ft
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9779

Location of max.above base 11.789 ft

755.0 k
865.88 k

134.650 k-ft

Load Combination +1.20D+L+E

Load Combination 0.0

320.250 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

1,129.31 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 21.195 k
Bottom along Y-Y 21.195 k

Maximum Load Deflections . . .
Along Y-Y 0.1553 in at 11.789ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS11.79 0.000 0.00 ftft0.065 1.14 1.00 103.32 0.00
+1.20D+1.60L PASS PASS11.63 0.000 0.00 ftft0.157 1.14 1.00 103.32 0.00
+1.20D+L PASS PASS11.79 0.000 0.00 ftft0.119 1.14 1.00 103.32 0.00
+1.20D PASS PASS11.79 0.000 0.00 ftft0.056 1.14 1.00 103.32 0.00
+0.90D PASS PASS11.79 0.000 0.00 ftft0.042 1.14 1.00 103.32 0.00
+1.20D+L+E PASS PASS11.79 0.000 0.00 ftft0.978 1.14 1.00 103.32 0.00
+0.90D+E PASS PASS11.63 0.000 0.00 ftft0.909 1.14 1.00 103.32 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8 - 8C&8D BEAM1

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

19.750Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x106

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 19.750 ft, E = 917.80 k
BENDING LOADS . . .

W1: Lat. Uniform Load from 0.0-->4.0 ft creating Mx-x, D = 0.1070, L = 0.10 k/ft
W3: Lat. Uniform Load from 4.0-->19.750 ft creating Mx-x, D = 0.0350 k/ft
P1: Lat. Point Load at 4.0 ft creating Mx-x, D = 1.566, L = 2.10 k
P2: Lat. Point Load at 9.875 ft creating Mx-x, D = 16.716, L = 22.433 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9810

Location of max.above base 10.074 ft

917.80 k
1,210.47 k
216.157 k-ft

Load Combination +1.20D+L+E

Load Combination 0.0

226.875 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

862.50 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 20.732 k
Bottom along Y-Y 23.462 k

Maximum Load Deflections . . .
Along Y-Y 0.2119 in at 9.941ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS9.81 0.000 0.00 ftft0.141 1.26 1.00 26.50 0.00
+1.20D+1.60L PASS PASS9.81 0.000 0.00 ftft0.334 1.26 1.00 26.50 0.00
+1.20D+L PASS PASS9.81 0.000 0.00 ftft0.254 1.26 1.00 26.50 0.00
+1.20D PASS PASS9.81 0.000 0.00 ftft0.121 1.26 1.00 26.50 0.00
+0.90D PASS PASS9.81 0.000 0.00 ftft0.091 1.26 1.00 26.50 0.00
+1.20D+L+E PASS PASS10.07 0.000 0.00 ftft0.981 1.65 1.00 44.55 0.00
+0.90D+E PASS PASS10.07 0.000 0.00 ftft0.838 1.65 1.00 44.55 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8 - 8A.1&8D.9 BEAM1

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

25.080Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x76

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 25.080 ft, E = 218.50 k
BENDING LOADS . . .

W1: Lat. Uniform Load creating Mx-x, D = 0.0350 k/ft
P1: Lat. Point Load at 4.0 ft creating Mx-x, D = 17.127, L = 12.464 k
P2: Lat. Point Load at 8.417 ft creating Mx-x, D = 4.233, L = 5.80 k
P3: Lat. Point Load at 13.810 ft creating Mx-x, D = 17.873, L = 13.187 k
P4: Lat. Point Load at 19.330 ft creating Mx-x, D = 4.617, L = 6.237 k
P5: Lat. Point Load at 23.581 ft creating Mx-x, D = 16.483, L = 12.141 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8176

Location of max.above base 13.802 ft

218.50 k
834.79 k

382.247 k-ft

Load Combination +1.20D+L+E

Load Combination 0.0

158.250 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

611.25 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 60.907 k
Bottom along Y-Y 50.133 k

Maximum Load Deflections . . .
Along Y-Y 0.9744 in at 12.624ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS13.80 0.000 0.00 ftft0.432 1.07 1.00 50.17 0.00
+1.20D+1.60L PASS PASS13.80 0.000 0.00 ftft0.778 1.07 1.00 50.17 0.00
+1.20D+L PASS PASS13.80 0.000 0.00 ftft0.625 1.07 1.00 50.17 0.00
+1.20D PASS PASS13.80 0.000 0.00 ftft0.370 1.07 1.00 50.17 0.00
+0.90D PASS PASS13.80 0.000 0.00 ftft0.278 1.07 1.00 50.17 0.00
+1.20D+L+E PASS PASS13.80 0.000 0.00 ftft0.818 1.07 1.00 50.17 0.00
+0.90D+E PASS PASS13.80 0.000 0.00 ftft0.509 1.07 1.00 50.17 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8 - 86 BEAM1

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

20.0Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W27x146

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 20.0 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 20.0 ft, E = 740.50 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, D = 0.7610, L = 0.4730 k/ft
Lat. Point Load at 7.440 ft creating Mx-x, D = 39.393, L = 24.371 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.7779

Location of max.above base 7.517 ft

740.50 k
1,288.48 k
397.727 k-ft

Load Combination +1.20D+L+E

Load Combination 0.0

366.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

1,740.0 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 36.060 k
Bottom along Y-Y 52.384 k

Maximum Load Deflections . . .
Along Y-Y 0.1309 in at 9.530ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS7.52 0.000 0.00 ftft0.176 1.34 1.00 75.00 0.00
+1.20D+1.60L PASS PASS7.52 0.000 0.00 ftft0.275 1.34 1.00 75.00 0.00
+1.20D+L PASS PASS7.52 0.000 0.00 ftft0.229 1.34 1.00 75.00 0.00
+1.20D PASS PASS7.52 0.000 0.00 ftft0.151 1.34 1.00 75.00 0.00
+0.90D PASS PASS7.52 0.000 0.00 ftft0.113 1.34 1.00 75.00 0.00
+1.20D+L+E PASS PASS7.52 0.000 0.00 ftft0.778 1.34 1.00 75.00 0.00
+0.90D+E PASS PASS7.52 0.000 0.00 ftft0.675 1.34 1.00 75.00 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8 - 8E.9 BEAM1

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

25.650Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W21x62

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 25.650 ft, Yecc = 10.50 in, E = 141.50 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.4707

Location of max.above base 21.346 ft

141.50 k
527.64 k

-103.039 k-ft

Load Combination E Only

Load Combination 0.0

81.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

452.137 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 4.827 k
Bottom along Y-Y 4.827 k

Maximum Load Deflections . . .
Along Y-Y -0.2362 in at 14.977ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

PASS PASS0.00 0.000 0.00 ftft0.000 0.00 0.00 0.00 0.00
E Only PASS PASS21.35 0.000 0.00 ftft0.471 1.00 1.00 76.56 0.00
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INDICATES TOP OF SLAB ELEVATION FROM 0'-0" CORRESPONDING TO DATUM 
ELEVATION OF 13.00' PER CIVIL DRAWINGS.

INDICATES TOP OF STEEL ELEVATION FROM DATUM ELEVATION OF +13.00' 
PER CIVIL DWGS.

INDICATES CHANGE IN SLAB ELEVATION.

INDICATES SLAB SLOPE CHANGE.

FRAMING PLAN SYMBOLS

TOSL:

X'-XX"

TOS:

X'-XX"

INDICATES MOMENT RESISTING FRAME CONNECTION 

INDICATES MOMENT CONNECTION AT CANTILEVERED FRAMING PER         
THRU                  .

13C/ S8.2.0
13D/ S8.2.0

INDICATES DRAG CONNECTION PER 1/ S8.2.2.

INDICATES DRAG CONNECTION                          

INDICATES FULL HEIGHT STIFFENER CONNECTION PER 1C/ S8.2.0.

INDICATES FULL HEIGHT STIFFENER CONNECTION AT DEEP GIRDER

PER 3/ S8.2.1.

INDICATES HANGER CONNECTION 

INDICATES BEAM SPLICE CONNECTION PER 1H/ S8.2.0.

INDICATES KICKER BRACE PER 1/ S8.2.1.

INDICATES MEMBER OR DETAIL IS PART OF THE SEISMIC FORCE RESISTING 
SYSTEM (SFRS). REFER TO SHEET             FOR SFRS NOTES.

(MEMBER SIZE)٭

INDICATES AMOUNT OF UPWARD CAMBER (IN INCHES) AT MIDSPAN.<#>

INDICATES NUMBER OF HEADED STUDS. WHERE NUMBER OF STUDS IS NOT 
SHOWN, PROVIDE (1) STUD @ 12" OC, UNLESS NOTED [0].

[#]

INDICATES NUMBER OF HEADED STUDS IN BETWEEN EACH FRAMING BAY. 
WHERE NUMBER OF STUDS IS NOT SHOWN, PROVIDE (1) STUD @ 12" OC, 
UNLESS NOTED [0].

[#,#,#]

SEE 9/ S8.2.3.

D# INDICATES DECK TYP AND SPAN DIRECTION SEE 1/ S8.2.3.

INDICATES CONCRETE CURB
VERFY WITH ARCHITECTURAL DRAWINGS FOR LOCATIONS.

#"x#"
INDICATES BEAM PENETRATION LOCATION AND SIZE,

INDICATES TRUSS TYPE, SEE ELEVATIONS S3.6.4 & S3.9.4 T1

S0.0.3

SEE 9/ S8.2.3.

INDICATES LOCATIONS OF 6" MAX OVER POUR AT BOARDWALK DECK 
TO MATCH FLOOR LEVEL OF BUILDING.

LO HI

INDICATES EQUIPMENT PAD ON STRUCTURAL DECK/SLAB.
-FOR CONC FILL OVER STEEL DECK, SEE 
-FOR BARE METAL DECK, SEE 

20/ S8.2.3
1/ S8.2.7

INDICATES BRACE PART OF BRACED FRAME PER ELEVATIONS.

ABOVE

BELOW

PER 8/ S8.2.7.

INDICATES DRAG CONNECTION                         PER 3/ S8.2.7.

SMF BEAM TO COLUMN CONNECTION AT ELEVATOR TOWER PER 

DRAG AND MOMENT CONNECTION AT SMF COLUMN W/ COVER PLATES AT 
ELEVATOR TOWER PER 

DRAG CONNECTION AT SMF COLUMN W/ COVER PLATES AT ELEVATOR 
TOWER PER 

14/ S8.2.1

8/ S8.2.2

12/ S8.2.2

INDICATES DRAG CONNECTION                          PER 10/ S8.2.7.

INDICATES TYP MANSARD STUD WALL W/ 600S162-54 @ 16"OC.

INDICATES MANSARD STUD WALL (SEE ABOVE FOR STUD SIZE AND SPACING)  
W/ SURE-BOARD SERIES 200 (IAPMO UES ER-126) STRUCTURAL PANEL ON 
ONE SIDE W/ #10 SMS @ 4" OC EDGE SCREW AND #10 SMS @ 12" OC FIELD 
SCREW ALONG INTERM FRMG MEMBERS.

INDICATES EXT METAL STUD WALL

18400 Von Karman Ave.,

Suite 600

Irvine, CA 92612

O: 949.252.1022

F: 949.252.8082

www.kpff.com
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56.8k

VSFRS = 343.8 K/31.25ft = 11 klf - 2.32klf =
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8roof - 8E.9 BEAM1

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

25.650Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x40

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 25.650 ft, Yecc = 8.950 in, E = 54.250 k
BENDING LOADS . . .

P1: Lat. Point Load at 1.522 ft creating Mx-x, D = 0.2030, LR = 0.1290, W = 0.250 k
P2: Lat. Point Load at 9.935 ft creating Mx-x, D = 7.869, LR = 5.105 k
P3: Lat. Point Load at 21.228 ft creating Mx-x, D = 4.274, LR = 2.755, E = 0.250 k
W1: Lat. Uniform Load from 0.0-->1.523 ft creating Mx-x, D = 0.090, LR = 0.0360 k/ft
W4: Lat. Uniform Load from 1.523-->9.934 ft creating Mx-x, D = 0.5370, LR = 0.3310 k/ft
W5: Lat. Uniform Load from 9.934-->25.645 ft creating Mx-x, D = 0.5280, LR = 0.3390 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9309

Location of max.above base 10.157 ft

0.0 k
230.960 k
214.672 k-ft

Load Combination +1.20D+1.60Lr+0.50W

Load Combination 0.0

37.50 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

230.604 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 21.945 k
Bottom along Y-Y 19.504 k

Maximum Load Deflections . . .
Along Y-Y 1.018 in at 12.739ft above base

for load combination :+D+Lr

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS10.16 0.000 0.00 ftft0.585 1.13 1.00 106.71 0.00
+1.20D+0.50Lr PASS PASS10.16 0.000 0.00 ftft0.636 1.13 1.00 106.71 0.00
+1.20D PASS PASS10.16 0.000 0.00 ftft0.502 1.13 1.00 106.71 0.00
+1.20D+1.60Lr PASS PASS10.16 0.000 0.00 ftft0.930 1.13 1.00 106.71 0.00
+1.20D+1.60Lr+0.50W PASS PASS10.16 0.000 0.00 ftft0.931 1.13 1.00 106.71 0.00
+1.20D+0.50W PASS PASS10.16 0.000 0.00 ftft0.502 1.13 1.00 106.71 0.00
+1.20D+0.50Lr+W PASS PASS10.16 0.000 0.00 ftft0.637 1.13 1.00 106.71 0.00
+1.20D+W PASS PASS10.16 0.000 0.00 ftft0.503 1.13 1.00 106.71 0.00
+0.90D+W PASS PASS10.16 0.000 0.00 ftft0.377 1.13 1.00 106.71 0.00
+1.20D+E PASS PASS10.16 0.000 0.00 ftft0.621 1.13 1.00 106.71 0.00
+0.90D+E PASS PASS10.16 0.000 0.00 ftft0.509 1.13 1.00 106.71 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8roof - 8D.9 BEAM1

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

21.50Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x55

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 9.5 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 21.50 ft, Yecc = 9.050 in, E = 272.0 k
BENDING LOADS . . .

P1: Lat. Point Load at 12.167 ft creating Mx-x, D = 1.905, LR = 3.241 k
P2: Lat. Point Load at 21.833 ft creating Mx-x, D = 1.680, LR = 2.823 k
W1: Lat. Uniform Load creating Mx-x, D = 0.0890, LR = 0.10 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9553

Location of max.above base 21.356 ft

272.0 k
518.51 k

-203.493 k-ft

Load Combination +0.90D+E

Load Combination 0.0

69.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

420.0 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 10.394 k
Bottom along Y-Y 9.541 k

Maximum Load Deflections . . .
Along Y-Y -0.4108 in at 12.554ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS12.12 0.000 0.00 ftft0.050 1.77 1.00 68.26 0.00
+1.20D+0.50Lr PASS PASS12.12 0.000 0.00 ftft0.070 1.77 1.00 68.26 0.00
+1.20D PASS PASS12.12 0.000 0.00 ftft0.043 1.77 1.00 68.26 0.00
+1.20D+1.60Lr PASS PASS12.12 0.000 0.00 ftft0.130 1.77 1.00 68.26 0.00
+0.90D PASS PASS12.12 0.000 0.00 ftft0.032 1.77 1.00 68.26 0.00
+1.20D+E PASS PASS21.36 0.000 0.00 ftft0.955 1.77 1.00 68.26 0.00
+0.90D+E PASS PASS21.36 0.000 0.00 ftft0.955 1.77 1.00 68.26 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8roof - 8A.1 BEAM1 [RHO NOT INCLUDED]

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

20.50Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x55

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 10.5 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 20.50 ft, Yecc = 9.050 in, E = 261.0 k
BENDING LOADS . . .

P1: Lat. Point Load at 12.167 ft creating Mx-x, D = 1.905, LR = 3.241 k
P2: Lat. Point Load at 21.833 ft creating Mx-x, D = 1.680, LR = 2.823 k
W1: Lat. Uniform Load creating Mx-x, D = 0.0890, LR = 0.10 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9594

Location of max.above base 20.50 ft

261.0 k
480.799 k

-196.838 k-ft

Load Combination +1.20D+E

Load Combination 0.0

69.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

420.0 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 9.602 k
Bottom along Y-Y 9.602 k

Maximum Load Deflections . . .
Along Y-Y -0.3584 in at 11.970ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS12.11 0.000 0.00 ftft0.046 1.77 1.00 75.45 0.00
+1.20D+0.50Lr PASS PASS12.11 0.000 0.00 ftft0.065 1.77 1.00 75.45 0.00
+1.20D PASS PASS12.11 0.000 0.00 ftft0.040 1.77 1.00 75.45 0.00
+1.20D+1.60Lr PASS PASS12.11 0.000 0.00 ftft0.120 1.77 1.00 75.45 0.00
+0.90D PASS PASS12.11 0.000 0.00 ftft0.030 1.77 1.00 75.45 0.00
+1.20D+E PASS PASS20.50 0.000 0.00 ftft0.959 1.77 1.00 75.45 0.00
+0.90D+E PASS PASS20.50 0.000 0.00 ftft0.959 1.77 1.00 75.45 0.00

145 of 170

OCPWAzarvandB
BuildingApprovedStamp



Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8roof - 86 BEAM1

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

20.0Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W16x89

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 20.0 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 20.0 ft, Yecc = 8.40 in, E = 371.50 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9714

Location of max.above base 19.866 ft

371.50 k
597.74 k

-258.305 k-ft

Load Combination E Only

Load Combination 0.0

180.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

656.25 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 13.003 k
Bottom along Y-Y 13.003 k

Maximum Load Deflections . . .
Along Y-Y -0.3085 in at 11.678ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

PASS PASS0.00 0.000 0.00 ftft0.000 0.00 0.00 0.00 0.00
E Only PASS PASS19.87 0.000 0.00 ftft0.971 1.66 1.00 96.39 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 8roof - 82 BEAM2 (RHO NOT INCLUDED)

Project File: bldg 8 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

24.0Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W16x77

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 11 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 24.0 ft, E = 634.0 k
BENDING LOADS . . .

W1: Lat. Uniform Load creating Mx-x, D = 0.730, LR = 0.1870 k/ft
W3: Lat. Uniform Load from 11.395-->23.416 ft creating Mx-x, D = 0.2880, LR = 0.4760 k/ft
P1: Lat. Point Load at 11.395 ft creating Mx-x, D = 6.670, LR = 6.088 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9637

Location of max.above base 11.436 ft

634.0 k
825.34 k

123.732 k-ft

Load Combination +1.20D+E

Load Combination 0.0

154.125 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

562.50 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 23.722 k
Bottom along Y-Y 20.228 k

Maximum Load Deflections . . .
Along Y-Y 0.5098 in at 12.081ft above base

for load combination :+D+Lr

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS11.44 0.000 0.00 ftft0.257 1.22 1.00 53.44 0.00
+1.20D+0.50Lr PASS PASS11.44 0.000 0.00 ftft0.280 1.22 1.00 53.44 0.00
+1.20D PASS PASS11.44 0.000 0.00 ftft0.220 1.22 1.00 53.44 0.00
+1.20D+1.60Lr PASS PASS11.44 0.000 0.00 ftft0.413 1.22 1.00 53.44 0.00
+0.90D PASS PASS11.44 0.000 0.00 ftft0.165 1.22 1.00 53.44 0.00
+1.20D+E PASS PASS11.44 0.000 0.00 ftft0.964 1.22 1.00 53.44 0.00
+0.90D+E PASS PASS11.44 0.000 0.00 ftft0.915 1.22 1.00 53.44 0.00
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1. SEE THESE SHEETS FOR THE FOLLOWING INFORMATION:
A. GENERAL NOTES: S0.0.1 THRU S0.0.3.
B. ABBREVIATIONS AND SYMBOLS:  S0.0.3.
C. TYPICAL CONCRETE DETAILS: S8.0.1 THRU S8.0.2.
D. TYPICAL STEEL DETAILS: S8.2.0 THRU S8.2.4.
E. TYPICAL METAL STUD DETAILS: S8.4.0 THRU S8.4.4.
F. TYPICAL WOOD DETAILS: S8.6.0.

2. VERIFY ALL DIMENSIONS, ELEVATIONS FINISH SURFACES,SLOPE, DRAINS, DEPRESSIONS, CURBS, ETC, 
WITH ARCHITECTURAL DRAWINGS PRIOR TO START OF CONSTRUCTION.

3. SPECIFICATIONS AND DETAILING OF ALL WATERPROOFING AND DRAINAGE ITEMS, ALTHOUGH MAY BE 
INDICATED ON THE STRUCTURAL DRAWINGS FOR GENERAL INFORMATION PURPOSES ONLY, ARE THE 
DESIGN RESPONSIBILITY OF OTHERS.

4. SEE ARCHITECTURAL DRAWINGS FOR EDGE OF SLAB DIMENSIONS.

5. COORDINATE WITH MECHANICAL/PLUMBING/LANDSCAPE DRAWINGS FOR REQUIRED SLAB 
PENETRATIONS.

6. FOR FINISH FLOOR ELEVATIONS, SEE ARCHITECTURAL DRAWINGS.

7. REFER TO ARCHITECTURAL. MECHANICAL, PLUMBING AND  ELECTRICAL DRAWINGS FOR ADDITIONAL 
INFORMATION.  IT IS THE CONTRACTOR'S RESPONSIBILITY TO IDENTIFY ANY DISCREPANCY PRIOR TO 
POUR NOTIFY THE ENGINEER FOR CORRECTIVE MEASURES.

8. REFER TO ARCHITECTURAL DRAWINGS FOR SLAB ELEVATIONS, DEPRESSIONS, SLOPES, OPENINGS, 
CURBS, DRAINS, TRENCHES, SLAB EDGE LOCATIONS, HOUSEKEEPING PADS, TIPS, SWALES, EXTERIOR 
SLAB ETC. AND FOR WALL OVERALL DIMENSIONS, LOCATION OF OPENINGS ETC. NOT INDICATED ON 
STRUCTURAL DRAWINGS.

9. CENTER COLUMNS ON GRID LINES UNLESS NOTED OTHERWISE.

10. ALL BEAMS ARE SPACED EQUALLY BETWEEN GRIDS OR ALONG SUPPORTING BEAM SPAN UNLESS 
NOTED OTHERWISE.

11. CONTRACTOR SHALL PROVIDE ALL MEASURES NECESSARY TO PROTECT THE STRUCTURE DURING 
CONSTRUCTION. SUCH MEASURES SHALL INCLUDE, BUT NOT BE LIMITED TO, BRACING, SHORING FOR 
LOADS DUE TO CONSTRUCTION EQUIPMENT, ETC. OBSERVATION VISITS TO THE SITE BY THE 
STRUCTURAL ENGINEER SHALL NOT INCLUDE INSPECTION OF THE ABOVE ITEMS.

12. ONLY LOAD BEARING WALLS AND SHEARWALLS ARE SHOWN. SEE ARCHITECTURAL DRAWINGS FOR 
NON-BEARING WALLS LOCATIONS.

FRAMING PLAN NOTES

INDICATES TOP OF SLAB ELEVATION FROM 0'-0" CORRESPONDING TO DATUM 
ELEVATION OF 13.00' PER CIVIL DRAWINGS.

INDICATES TOP OF STEEL ELEVATION FROM DATUM ELEVATION OF +13.00' 
PER CIVIL DWGS.

INDICATES CHANGE IN SLAB ELEVATION.

INDICATES SLAB SLOPE CHANGE.

FRAMING PLAN SYMBOLS

TOSL:

X'-XX"

TOS:

X'-XX"

INDICATES MOMENT RESISTING FRAME CONNECTION 

INDICATES MOMENT CONNECTION AT CANTILEVERED FRAMING PER         
THRU                  .

13C/ S8.2.0
13D/ S8.2.0

INDICATES DRAG CONNECTION PER 1/ S8.2.2.

INDICATES DRAG CONNECTION                          

INDICATES FULL HEIGHT STIFFENER CONNECTION PER 1C/ S8.2.0.

INDICATES FULL HEIGHT STIFFENER CONNECTION AT DEEP GIRDER

PER 3/ S8.2.1.

INDICATES HANGER CONNECTION 

INDICATES BEAM SPLICE CONNECTION PER 1H/ S8.2.0.

INDICATES KICKER BRACE PER 1/ S8.2.1.

INDICATES MEMBER OR DETAIL IS PART OF THE SEISMIC FORCE RESISTING 
SYSTEM (SFRS). REFER TO SHEET             FOR SFRS NOTES.

(MEMBER SIZE)٭

INDICATES AMOUNT OF UPWARD CAMBER (IN INCHES) AT MIDSPAN.<#>

INDICATES NUMBER OF HEADED STUDS. WHERE NUMBER OF STUDS IS NOT 
SHOWN, PROVIDE (1) STUD @ 12" OC, UNLESS NOTED [0].

[#]

INDICATES NUMBER OF HEADED STUDS IN BETWEEN EACH FRAMING BAY. 
WHERE NUMBER OF STUDS IS NOT SHOWN, PROVIDE (1) STUD @ 12" OC, 
UNLESS NOTED [0].

[#,#,#]

SEE 9/ S8.2.3.

D# INDICATES DECK TYP AND SPAN DIRECTION SEE 1/ S8.2.3.

INDICATES CONCRETE CURB
VERFY WITH ARCHITECTURAL DRAWINGS FOR LOCATIONS.

#"x#"
INDICATES BEAM PENETRATION LOCATION AND SIZE,

INDICATES TRUSS TYPE, SEE ELEVATIONS             &T1

S0.0.3

SEE 9/ S8.2.3.

INDICATES LOCATIONS OF 6" MAX OVER POUR AT BOARDWALK DECK 
TO MATCH FLOOR LEVEL OF BUILDING.

LO HI

INDICATES EQUIPMENT PAD ON STRUCTURAL DECK/SLAB.
-FOR CONC FILL OVER STEEL DECK, SEE 
-FOR BARE METAL DECK, SEE 

20/ S8.2.3
1/ S8.2.7

INDICATES BRACE PART OF BRACED FRAME PER ELEVATIONS.

ABOVE

BELOW

PER 8/ S8.2.7.

INDICATES DRAG CONNECTION                         PER 3/ S8.2.7.

S3.6.4 S3.9.4

PER 10/ S8.2.7.INDICATES DRAG CONNECTION                          

INDICATES TYP MANSARD STUD WALL W/ 600S162-54 @ 16"OC.

INDICATES MANSARD STUD WALL (SEE ABOVE FOR STUD SIZE AND SPACING)  
W/ SURE-BOARD SERIES 200 (IAPMO UES ER-126) STRUCTURAL PANEL ON 
ONE SIDE W/ #10 SMS @ 4" OC EDGE SCREW AND #10 SMS @ 12" OC FIELD 
SCREW ALONG INTERM FRMG MEMBERS.

INDICATES EXT METAL STUD WALL

18400 Von Karman Ave.,

Suite 600

Irvine, CA 92612

O: 949.252.1022

F: 949.252.8082

www.kpff.com
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VSFRS = 364.9K/41.33ft = 8.83 klf - 2.65klf =
6.18klf
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VSFRS = 165.9K/26.75ft = 6.2 klf - 1.2 klf =
5klf

EW4

50.1K

23.8K 27.45K

-5K

13'-5"

73.95K

Vdiaphragm = 107.2K/99.5ft = 1.08 klf

VSFRS = 299.3 K/19.75ft = 6.92 klf - 1.08klf =  5.84klf

NS3

59
'-2

"
15

'-8
"

24
'-1

1"

63.9K

-26.6K

32
'-8

"
39

'-7
"

14
'-1

"
21

'-9
"

Vdiaphragm = 506.1K/108ft = 4.69 klf

VSFRS = 506.1K/46.66ft = 10.85 klf - 4.69klf =  6.16klf

NS4

102K

15.8K

201K

Vdiaphragm = 163.2K/111ft = 1.47 klf

VSFRS = 163.2K/28.17ft = 5.79 klf - 1.47klf =  4.32klf

NS4

24
'-1

0"
13

'-1
0"

58
'-2

"
14

'-5
"

36.5K

-23.2K

62.3K
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 9C.9 BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

28.750Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W24x94

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 28.750 ft, Yecc = 12.150 in, E = 75.80 k
BENDING LOADS . . .

W1: Lat. Uniform Load creating Mx-x, D = 0.0840 k/ft
P2: Lat. Point Load at 3.50 ft creating Mx-x, D = 28.453, L = 26.689 k
P3: Lat. Point Load at 12.0 ft creating Mx-x, D = 9.826, L = 12.978 k
P4: Lat. Point Load at 13.330 ft creating Mx-x, D = 19.415, L = 14.586 k
P5: Lat. Point Load at 20.375 ft creating Mx-x, D = 9.872, L = 12.980 k
P6: Lat. Point Load at 23.105 ft creating Mx-x, D = 18.950, L = 14.252 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9901

Location of max.above base 13.314 ft

0.0 k
957.57 k
943.09 k-ft

Load Combination +1.20D+1.60L

Load Combination 0.0

140.625 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

952.50 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 76.081 k
Bottom along Y-Y 94.335 k

Maximum Load Deflections . . .
Along Y-Y 1.250 in at 14.471ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS13.31 0.000 0.00 ftft0.517 1.23 1.00 59.21 0.00
+1.20D+1.60L PASS PASS13.31 0.000 0.00 ftft0.990 1.23 1.00 59.21 0.00
+1.20D+L PASS PASS13.31 0.000 0.00 ftft0.785 1.23 1.00 59.21 0.00
+1.20D PASS PASS13.31 0.000 0.00 ftft0.443 1.23 1.00 59.21 0.00
+0.90D PASS PASS13.31 0.000 0.00 ftft0.332 1.23 1.00 59.21 0.00
+1.20D+L+E PASS PASS13.31 0.000 0.00 ftft0.787 1.23 1.00 59.21 0.00
+0.90D+E PASS PASS13.31 0.000 0.00 ftft0.335 1.23 1.00 59.21 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 9C.9 BEAM2

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

17.270Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W21x44

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 17.270 ft, Yecc = 10.350 in, E = 235.80 k
BENDING LOADS . . .

W1: Lat. Uniform Load creating Mx-x, D = 0.0260 k/ft
P1: Lat. Point Load at 4.125 ft creating Mx-x, D = 15.550, L = 11.784 k
P2: Lat. Point Load at 7.979 ft creating Mx-x, D = 9.250, L = 12.369 k
P3: Lat. Point Load at 10.899 ft creating Mx-x, D = 12.514, L = 9.369 k
P4: Lat. Point Load at 15.958 ft creating Mx-x, D = 10.813, L = 14.289 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9819

Location of max.above base 17.270 ft

235.80 k
494.786 k

-203.378 k-ft

Load Combination +0.90D+E

Load Combination 0.0

38.220 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

357.750 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 53.747 k
Bottom along Y-Y 42.640 k

Maximum Load Deflections . . .
Along Y-Y 0.5007 in at 8.693ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS8.00 0.000 0.00 ftft0.464 1.10 1.00 36.70 0.00
+1.20D+1.60L PASS PASS8.00 0.000 0.00 ftft0.914 1.10 1.00 36.70 0.00
+1.20D+L PASS PASS8.00 0.000 0.00 ftft0.720 1.10 1.00 36.70 0.00
+1.20D PASS PASS8.00 0.000 0.00 ftft0.398 1.10 1.00 36.70 0.00
+0.90D PASS PASS8.00 0.000 0.00 ftft0.298 1.10 1.00 36.70 0.00
+1.20D+L+E PASS PASS17.27 0.000 0.00 ftft0.982 1.57 1.00 12.50 0.00
+0.90D+E PASS PASS17.27 0.000 0.00 ftft0.982 1.57 1.00 12.50 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 93 BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

28.670Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W21x83

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 28.670 ft, Yecc = 10.70 in, E = 252.50 k
BENDING LOADS . . .

P1: Lat. Point Load at 18.670 ft creating Mx-x, D = 1.390, L = 1.779 k
W1: Lat. Uniform Load from 0.0-->18.670 ft creating Mx-x, D = 0.8150, L = 1.052 k/ft
W3: Lat. Uniform Load from 18.670-->28.670 ft creating Mx-x, D = 0.5050, L = 0.6190 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8594

Location of max.above base 10.390 ft

252.50 k
367.774 k
109.091 k-ft

Load Combination +1.20D+L+E

Load Combination 0.0

114.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

561.21 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 23.650 k
Bottom along Y-Y 26.573 k

Maximum Load Deflections . . .
Along Y-Y 0.5278 in at 14.431ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS14.24 0.000 0.00 ftft0.207 1.17 1.00 122.43 0.00
+1.20D+1.60L PASS PASS14.24 0.000 0.00 ftft0.480 1.17 1.00 122.43 0.00
+1.20D+L PASS PASS14.24 0.000 0.00 ftft0.367 1.17 1.00 122.43 0.00
+1.20D PASS PASS14.24 0.000 0.00 ftft0.177 1.17 1.00 122.43 0.00
+0.90D PASS PASS14.24 0.000 0.00 ftft0.133 1.17 1.00 122.43 0.00
+1.20D+L+E PASS PASS10.39 0.000 0.00 ftft0.859 1.17 1.00 122.43 0.00
+0.90D+E PASS PASS18.66 0.000 0.00 ftft0.812 1.17 1.00 122.43 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 93 BEAM2

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

11.330Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W21x83

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 11.330 ft, E = 589.30 k
BENDING LOADS . . .

P1: Lat. Point Load at 10.330 ft creating Mx-x, D = 0.4220, L = 0.5170 k
W1: Lat. Uniform Load from 0.0-->10.330 ft creating Mx-x, D = 0.7790, L = 1.052 k/ft
W3: Lat. Uniform Load from 10.330-->11.330 ft creating Mx-x, D = 0.4810, L = 0.6350 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.7898

Location of max.above base 5.703 ft

589.30 k
785.06 k
32.199 k-ft

Load Combination +1.20D+L+E

Load Combination 0.0

114.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

731.90 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 10.545 k
Bottom along Y-Y 10.424 k

Maximum Load Deflections . . .
Along Y-Y 0.01308 in at 5.703ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS5.70 0.000 0.00 ftft0.024 1.12 1.00 67.74 0.00
+1.20D+1.60L PASS PASS5.70 0.000 0.00 ftft0.058 1.12 1.00 67.74 0.00
+1.20D+L PASS PASS5.70 0.000 0.00 ftft0.044 1.12 1.00 67.74 0.00
+1.20D PASS PASS5.70 0.000 0.00 ftft0.021 1.12 1.00 67.74 0.00
+0.90D PASS PASS5.70 0.000 0.00 ftft0.016 1.12 1.00 67.74 0.00
+1.20D+L+E PASS PASS5.70 0.000 0.00 ftft0.790 1.12 1.00 67.74 0.00
+0.90D+E PASS PASS5.70 0.000 0.00 ftft0.764 1.12 1.00 67.74 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 96.8 BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

18.150Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x55

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 18.150 ft, Yecc = 9.050 in, E = 255.0 k
BENDING LOADS . . .

P1: Lat. Point Load at 6.167 ft creating Mx-x, D = 0.8110, L = 0.6220 k
P2: Lat. Point Load at 8.167 ft creating Mx-x, D = 0.0560 k
P3: Lat. Point Load at 8.646 ft creating Mx-x, D = 4.230, L = 5.413 k
W1: Lat. Uniform Load from 0.0-->6.166 ft creating Mx-x, D = 0.2920, L = 0.3820 k/ft
W3: Lat. Uniform Load from 6.166-->8.166 ft creating Mx-x, D = 0.6770, L = 0.6980 k/ft
W4: Lat. Uniform Load from 8.166-->8.645 ft creating Mx-x, D = 0.8030, L = 0.7930 k/ft
W5: Lat. Uniform Load from 8.645-->18.145 ft creating Mx-x, D = 0.9070, L = 0.590 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8989

Location of max.above base 18.150 ft

255.0 k
518.36 k

-192.313 k-ft

Load Combination +0.90D+E

Load Combination 0.0

69.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

420.0 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 21.296 k
Bottom along Y-Y 15.277 k

Maximum Load Deflections . . .
Along Y-Y -0.2745 in at 10.598ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS8.65 0.000 0.00 ftft0.171 1.01 1.00 3.44 0.00
+1.20D+1.60L PASS PASS8.65 0.000 0.00 ftft0.336 1.01 1.00 3.44 0.00
+1.20D+L PASS PASS8.65 0.000 0.00 ftft0.265 1.01 1.00 3.44 0.00
+1.20D PASS PASS8.65 0.000 0.00 ftft0.146 1.01 1.00 3.44 0.00
+0.90D PASS PASS8.65 0.000 0.00 ftft0.110 1.01 1.00 3.44 0.00
+1.20D+L+E PASS PASS18.15 0.000 0.00 ftft0.899 1.35 1.00 68.29 0.00
+0.90D+E PASS PASS18.15 0.000 0.00 ftft0.899 1.35 1.00 68.29 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 9B.1 BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

16.730Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x35

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 16.730 ft, E = 7.80 k
BENDING LOADS . . .

P2: Lat. Point Load at 4.813 ft creating Mx-x, D = 4.110, L = 3.360 k
P3: Lat. Point Load at 6.396 ft creating Mx-x, D = 12.694, L = 16.834 k
P4: Lat. Point Load at 12.813 ft creating Mx-x, D = 4.333, L = 3.685 k
W1: Lat. Uniform Load creating Mx-x, D = 0.0220 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8608

Location of max.above base 6.40 ft

0.0 k
395.536 k
214.659 k-ft

Load Combination +1.20D+1.60L

Load Combination 0.0

30.225 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

249.375 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 19.763 k
Bottom along Y-Y 25.622 k

Maximum Load Deflections . . .
Along Y-Y 0.4444 in at 7.972ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS6.40 0.000 0.00 ftft0.391 1.08 1.00 15.57 0.00
+1.20D+1.60L PASS PASS6.40 0.000 0.00 ftft0.861 1.08 1.00 15.57 0.00
+1.20D+L PASS PASS6.40 0.000 0.00 ftft0.664 1.08 1.00 15.57 0.00
+1.20D PASS PASS6.40 0.000 0.00 ftft0.335 1.08 1.00 15.57 0.00
+0.90D PASS PASS6.40 0.000 0.00 ftft0.251 1.08 1.00 15.57 0.00
+1.20D+L+E PASS PASS6.40 0.000 0.00 ftft0.673 1.08 1.00 15.57 0.00
+0.90D+E PASS PASS6.51 0.000 0.00 ftft0.261 1.23 1.00 63.12 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 9B.1 BEAM2

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

17.60Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x35

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 17.60 ft, Yecc = 8.850 in, E = 191.30 k
BENDING LOADS . . .

P1: Lat. Point Load at 2.583 ft creating Mx-x, D = 4.356, L = 3.785 k
P2: Lat. Point Load at 7.979 ft creating Mx-x, D = 9.803, L = 12.999 k
P3: Lat. Point Load at 10.583 ft creating Mx-x, D = 4.150, L = 3.578 k
P4: Lat. Point Load at 15.958 ft creating Mx-x, D = 9.770, L = 12.893 k
W1: Lat. Uniform Load creating Mx-x, D = 0.0220 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9774

Location of max.above base 17.482 ft

191.30 k
395.099 k

-138.369 k-ft

Load Combination +0.90D+E

Load Combination 0.0

30.225 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

249.375 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 36.921 k
Bottom along Y-Y 24.80 k

Maximum Load Deflections . . .
Along Y-Y 0.5335 in at 8.859ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS8.03 0.000 0.00 ftft0.394 1.29 1.00 53.08 0.00
+1.20D+1.60L PASS PASS8.03 0.000 0.00 ftft0.869 1.29 1.00 53.08 0.00
+1.20D+L PASS PASS8.03 0.000 0.00 ftft0.669 1.29 1.00 53.08 0.00
+1.20D PASS PASS8.03 0.000 0.00 ftft0.337 1.29 1.00 53.08 0.00
+0.90D PASS PASS8.03 0.000 0.00 ftft0.253 1.29 1.00 53.08 0.00
+1.20D+L+E PASS PASS17.48 0.000 0.00 ftft0.967 1.59 1.00 16.15 0.00
+0.90D+E PASS PASS17.48 0.000 0.00 ftft0.977 1.59 1.00 16.15 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 96.8 BEAM1 (WT6X)

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

9.50Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : WT6x53

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 9.50 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 9.50 ft, E = 102.0 k
BENDING LOADS . . .

W5: Lat. Uniform Load from 0.0-->9.50 ft creating Mx-x, D = 0.9070, L = 0.590 k/ft
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8835

Location of max.above base 4.718 ft

0.0 k
556.07 k
22.927 k-ft

Load Combination +1.20D+1.60L

Load Combination 0.0

0.0 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

25.950 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 7.111 k
Bottom along Y-Y 7.111 k

Maximum Load Deflections . . .
Along Y-Y 0.2634 in at 4.782ft above base

for load combination :+D+L

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS4.72 0.000 0.00 ftft0.552 1.14 1.00 36.66 0.00
+1.20D+1.60L PASS PASS4.72 0.000 0.00 ftft0.884 1.14 1.00 36.66 0.00
+1.20D+L PASS PASS4.72 0.000 0.00 ftft0.730 1.14 1.00 36.66 0.00
+1.20D PASS PASS4.78 0.000 0.00 ftft0.473 1.14 1.00 36.66 0.00
+0.90D PASS PASS4.72 0.000 0.00 ftft0.355 1.14 1.00 36.66 0.00
+1.20D+L+E PASS PASS4.72 0.000 0.00 ftft0.821 1.14 1.00 36.66 0.00
+0.90D+E PASS PASS4.72 0.000 0.00 ftft0.447 1.14 1.00 36.66 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 9d BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

10.710Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W16x26

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 10.710 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 10.710 ft, E = 118.90 k
BENDING LOADS . . .

W1: Lat. Uniform Load creating Mx-x, D = 0.10 k/ft
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9151

Location of max.above base 5.319 ft

118.90 k
131.764 k

1.720 k-ft

Load Combination +1.20D+E

Load Combination 0.0

20.550 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

119.768 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 0.5355 k
Bottom along Y-Y 0.5355 k

Maximum Load Deflections . . .
Along Y-Y 0.003428 in at 5.391ft above base

for load combination :D Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS5.32 0.000 0.00 ftft0.017 1.14 1.00 114.75 0.00
+1.20D PASS PASS5.32 0.000 0.00 ftft0.014 1.14 1.00 114.75 0.00
+0.90D PASS PASS5.32 0.000 0.00 ftft0.011 1.14 1.00 114.75 0.00
+1.20D+E PASS PASS5.32 0.000 0.00 ftft0.915 1.14 1.00 114.75 0.00
+0.90D+E PASS PASS5.32 0.000 0.00 ftft0.912 1.14 1.00 114.75 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 91.1 BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

11.0Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x40

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 11.0 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 11.0 ft, Yecc = 8.950 in, E = 130.0 k
BENDING LOADS . . .

Lat. Uniform Load creating Mx-x, D = 0.1740, L = 0.60 k/ft
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8325

Location of max.above base 11.0 ft

130.0 k
241.021 k
-96.958 k-ft

Load Combination +0.90D+E

Load Combination 0.0

37.50 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

294.0 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 8.814 k
Bottom along Y-Y 8.814 k

Maximum Load Deflections . . .
Along Y-Y -0.07391 in at 6.423ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS5.46 0.000 0.00 ftft0.013 1.71 1.00 103.94 0.00
+1.20D+1.60L PASS PASS5.54 0.000 0.00 ftft0.060 1.71 1.00 103.94 0.00
+1.20D+L PASS PASS5.46 0.000 0.00 ftft0.042 1.71 1.00 103.94 0.00
+1.20D PASS PASS5.46 0.000 0.00 ftft0.011 1.71 1.00 103.94 0.00
+0.90D PASS PASS5.54 0.000 0.00 ftft0.008 1.71 1.00 103.94 0.00
+1.20D+L+E PASS PASS11.00 0.000 0.00 ftft0.833 1.71 1.00 103.94 0.00
+0.90D+E PASS PASS11.00 0.000 0.00 ftft0.833 1.71 1.00 103.94 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9 - 9d & 9b

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

10.250Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W14x38

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 10.250 ft, K = 1.0

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 10.250 ft, E = 297.30 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9348

Location of max.above base 0.0 ft

297.30 k
318.029 k

0.0 k-ft

Load Combination E Only

Load Combination 0.0

45.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

191.967 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 0.0 k
Bottom along Y-Y 0.0 k

Maximum Load Deflections . . .
Along Y-Y 0.0 in at 0.0ft above base

for load combination :

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

PASS PASS0.00 0.000 0.00 ftft0.000 0.00 0.00 0.00 0.00
E Only PASS PASS0.00 0.000 0.00 ftft0.935 1.00 1.00 79.35 0.00
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8c.58c.5

1. SEE THESE SHEETS FOR THE FOLLOWING INFORMATION:
A. GENERAL NOTES: S0.0.1 THRU S0.0.3.
B. ABBREVIATIONS AND SYMBOLS:  S0.0.3.
C. TYPICAL CONCRETE DETAILS: S8.0.1 THRU S8.0.2.
D. TYPICAL STEEL DETAILS: S8.2.0 THRU S8.2.4.
E. TYPICAL METAL STUD DETAILS: S8.4.0 THRU S8.4.4.
F. TYPICAL WOOD DETAILS: S8.6.0.

2. VERIFY ALL DIMENSIONS, ELEVATIONS FINISH SURFACES,SLOPE, DRAINS, DEPRESSIONS, CURBS, ETC, 
WITH ARCHITECTURAL DRAWINGS PRIOR TO START OF CONSTRUCTION.

3. SPECIFICATIONS AND DETAILING OF ALL WATERPROOFING AND DRAINAGE ITEMS, ALTHOUGH MAY BE 
INDICATED ON THE STRUCTURAL DRAWINGS FOR GENERAL INFORMATION PURPOSES ONLY, ARE THE 
DESIGN RESPONSIBILITY OF OTHERS.

4. SEE ARCHITECTURAL DRAWINGS FOR EDGE OF SLAB DIMENSIONS.

5. COORDINATE WITH MECHANICAL/PLUMBING/LANDSCAPE DRAWINGS FOR REQUIRED SLAB 
PENETRATIONS.

6. FOR FINISH FLOOR ELEVATIONS, SEE ARCHITECTURAL DRAWINGS.

7. REFER TO ARCHITECTURAL. MECHANICAL, PLUMBING AND  ELECTRICAL DRAWINGS FOR ADDITIONAL 
INFORMATION.  IT IS THE CONTRACTOR'S RESPONSIBILITY TO IDENTIFY ANY DISCREPANCY PRIOR TO 
POUR NOTIFY THE ENGINEER FOR CORRECTIVE MEASURES.

8. REFER TO ARCHITECTURAL DRAWINGS FOR SLAB ELEVATIONS, DEPRESSIONS, SLOPES, OPENINGS, 
CURBS, DRAINS, TRENCHES, SLAB EDGE LOCATIONS, HOUSEKEEPING PADS, TIPS, SWALES, EXTERIOR 
SLAB ETC. AND FOR WALL OVERALL DIMENSIONS, LOCATION OF OPENINGS ETC. NOT INDICATED ON 
STRUCTURAL DRAWINGS.

9. CENTER COLUMNS ON GRID LINES UNLESS NOTED OTHERWISE.

10. ALL BEAMS ARE SPACED EQUALLY BETWEEN GRIDS OR ALONG SUPPORTING BEAM SPAN UNLESS 
NOTED OTHERWISE.

11. CONTRACTOR SHALL PROVIDE ALL MEASURES NECESSARY TO PROTECT THE STRUCTURE DURING 
CONSTRUCTION. SUCH MEASURES SHALL INCLUDE, BUT NOT BE LIMITED TO, BRACING, SHORING FOR 
LOADS DUE TO CONSTRUCTION EQUIPMENT, ETC. OBSERVATION VISITS TO THE SITE BY THE 
STRUCTURAL ENGINEER SHALL NOT INCLUDE INSPECTION OF THE ABOVE ITEMS.

12. ONLY LOAD BEARING WALLS AND SHEARWALLS ARE SHOWN. SEE ARCHITECTURAL DRAWINGS FOR 
NON-BEARING WALLS LOCATIONS.

FRAMING PLAN NOTES

INDICATES TOP OF SLAB ELEVATION FROM 0'-0" CORRESPONDING TO DATUM 
ELEVATION OF 13.00' PER CIVIL DRAWINGS.

INDICATES TOP OF STEEL ELEVATION FROM DATUM ELEVATION OF +13.00' 
PER CIVIL DWGS.

INDICATES CHANGE IN SLAB ELEVATION.

INDICATES SLAB SLOPE CHANGE.

FRAMING PLAN SYMBOLS

TOSL:

X'-XX"

TOS:

X'-XX"

INDICATES MOMENT RESISTING FRAME CONNECTION 

INDICATES MOMENT CONNECTION AT CANTILEVERED FRAMING PER         
THRU                  .

13C/ S8.2.0
13D/ S8.2.0

INDICATES DRAG CONNECTION PER 1/ S8.2.2.

INDICATES DRAG CONNECTION                          

INDICATES FULL HEIGHT STIFFENER CONNECTION PER 1C/ S8.2.0.

INDICATES FULL HEIGHT STIFFENER CONNECTION AT DEEP GIRDER

PER 3/ S8.2.1.

INDICATES HANGER CONNECTION 

INDICATES BEAM SPLICE CONNECTION PER 1H/ S8.2.0.

INDICATES KICKER BRACE PER 1/ S8.2.1.

INDICATES MEMBER OR DETAIL IS PART OF THE SEISMIC FORCE RESISTING 
SYSTEM (SFRS). REFER TO SHEET             FOR SFRS NOTES.

(MEMBER SIZE)٭

INDICATES AMOUNT OF UPWARD CAMBER (IN INCHES) AT MIDSPAN.<#>

INDICATES NUMBER OF HEADED STUDS. WHERE NUMBER OF STUDS IS NOT 
SHOWN, PROVIDE (1) STUD @ 12" OC, UNLESS NOTED [0].

[#]

INDICATES NUMBER OF HEADED STUDS IN BETWEEN EACH FRAMING BAY. 
WHERE NUMBER OF STUDS IS NOT SHOWN, PROVIDE (1) STUD @ 12" OC, 
UNLESS NOTED [0].

[#,#,#]

SEE 9/ S8.2.3.

D# INDICATES DECK TYP AND SPAN DIRECTION SEE 1/ S8.2.3.

INDICATES CONCRETE CURB
VERFY WITH ARCHITECTURAL DRAWINGS FOR LOCATIONS.

#"x#"
INDICATES BEAM PENETRATION LOCATION AND SIZE,

INDICATES TRUSS TYPE, SEE ELEVATIONS             &T1

S0.0.3

SEE 9/ S8.2.3.

INDICATES LOCATIONS OF 6" MAX OVER POUR AT BOARDWALK DECK 
TO MATCH FLOOR LEVEL OF BUILDING.

LO HI

INDICATES EQUIPMENT PAD ON STRUCTURAL DECK/SLAB.
-FOR CONC FILL OVER STEEL DECK, SEE 
-FOR BARE METAL DECK, SEE 

20/ S8.2.3
1/ S8.2.7

INDICATES BRACE PART OF BRACED FRAME PER ELEVATIONS.

ABOVE

BELOW

PER 8/ S8.2.7.

INDICATES DRAG CONNECTION                         PER 3/ S8.2.7.

S3.6.4 S3.9.4

PER 10/ S8.2.7.INDICATES DRAG CONNECTION                          

INDICATES TYP MANSARD STUD WALL W/ 600S162-54 @ 16"OC.

INDICATES MANSARD STUD WALL (SEE ABOVE FOR STUD SIZE AND SPACING)  
W/ SURE-BOARD SERIES 200 (IAPMO UES ER-126) STRUCTURAL PANEL ON 
ONE SIDE W/ #10 SMS @ 4" OC EDGE SCREW AND #10 SMS @ 12" OC FIELD 
SCREW ALONG INTERM FRMG MEMBERS.

INDICATES EXT METAL STUD WALL

18400 Von Karman Ave.,

Suite 600

Irvine, CA 92612

O: 949.252.1022

F: 949.252.8082

www.kpff.com
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9roof - 9C.9 BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

28.750Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W21x48

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 28.750 ft, Yecc = 10.30 in, E = 50.0 k
BENDING LOADS . . .

P2: Lat. Point Load at 3.625 ft creating Mx-x, D = 5.407, LR = 5.783 k
P3: Lat. Point Load at 12.0 ft creating Mx-x, D = 5.407, LR = 5.785 k
P4: Lat. Point Load at 20.375 ft creating Mx-x, D = 5.399, LR = 5.797 k
W3: Lat. Uniform Load creating Mx-x, D = 0.0980, LR = 0.0750 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.4481

Location of max.above base 11.963 ft

50.0 k
441.272 k
155.778 k-ft

Load Combination +1.20D+Lr+E

Load Combination 0.0

55.227 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

397.951 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 16.504 k
Bottom along Y-Y 22.048 k

Maximum Load Deflections . . .
Along Y-Y 0.830 in at 14.279ft above base

for load combination :+D+Lr

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.20D+Lr+E PASS PASS11.96 0.000 0.00 ftft0.448 1.22 1.00 60.54 12.20
+0.90D+E PASS PASS11.96 0.000 0.00 ftft0.188 1.22 1.00 60.54 12.20
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9roof - 9C.9 BEAM2

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

17.270Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x35

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 17.270 ft, Yecc = 8.850 in, E = 142.50 k
BENDING LOADS . . .

P1: Lat. Point Load at 7.979 ft creating Mx-x, D = 5.314, LR = 6.743 k
P2: Lat. Point Load at 15.958 ft creating Mx-x, D = 5.667, LR = 7.362 k
W1: Lat. Uniform Load creating Mx-x, D = 0.0760, LR = 0.0910 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8264

Location of max.above base 15.995 ft

142.50 k
277.569 k
-87.812 k-ft

Load Combination +0.90D+E

Load Combination 0.0

30.225 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

249.375 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 19.052 k
Bottom along Y-Y 8.918 k

Maximum Load Deflections . . .
Along Y-Y -0.2370 in at 10.084ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS8.00 0.000 0.00 ftft0.163 1.61 1.00 78.48 0.00
+1.20D+0.50Lr PASS PASS8.00 0.000 0.00 ftft0.213 1.61 1.00 78.48 0.00
+1.20D PASS PASS8.00 0.000 0.00 ftft0.140 1.61 1.00 78.48 0.00
+1.20D+1.60Lr PASS PASS8.00 0.000 0.00 ftft0.375 1.61 1.00 78.48 0.00
+0.90D PASS PASS8.00 0.000 0.00 ftft0.105 1.61 1.00 78.48 0.00
+1.20D+E PASS PASS16.00 0.000 0.00 ftft0.815 1.30 1.00 78.48 0.00
+0.90D+E PASS PASS16.00 0.000 0.00 ftft0.826 1.30 1.00 78.48 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9roof - 9B.1 BEAMb

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

17.60Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x50

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 17.60 ft, Yecc = 9.0 in, E = 245.0 k
BENDING LOADS . . .

P1: Lat. Point Load at 7.979 ft creating Mx-x, D = 5.632, LR = 7.025 k
P2: Lat. Point Load at 15.958 ft creating Mx-x, D = 6.039, LR = 7.511 k
W1: Lat. Uniform Load creating Mx-x, D = 0.0760, LR = 0.0890 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8549

Location of max.above base 16.064 ft

245.0 k
500.67 k

-155.778 k-ft

Load Combination +0.90D+E

Load Combination 0.0

62.250 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

378.750 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 19.476 k
Bottom along Y-Y 10.440 k

Maximum Load Deflections . . .
Along Y-Y -0.2743 in at 10.277ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS8.03 0.000 0.00 ftft0.118 1.62 1.00 58.03 0.00
+1.20D+0.50Lr PASS PASS8.03 0.000 0.00 ftft0.153 1.62 1.00 58.03 0.00
+1.20D PASS PASS8.03 0.000 0.00 ftft0.101 1.62 1.00 58.03 0.00
+1.20D+1.60Lr PASS PASS8.03 0.000 0.00 ftft0.268 1.62 1.00 58.03 0.00
+0.90D PASS PASS8.03 0.000 0.00 ftft0.076 1.62 1.00 58.03 0.00
+1.20D+E PASS PASS16.06 0.000 0.00 ftft0.846 1.27 1.00 58.03 0.00
+0.90D+E PASS PASS16.06 0.000 0.00 ftft0.855 1.27 1.00 58.03 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9roof - 93 BEAMb

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

28.670Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x46

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 28.670 ft, Yecc = 9.050 in, E = 82.50 k
BENDING LOADS . . .

W1: Lat. Uniform Load from 0.0-->18.670 ft creating Mx-x, D = 0.7080, LR = 0.3950 k/ft
W3: Lat. Uniform Load from 18.670-->28.670 ft creating Mx-x, D = 0.5920, LR = 0.2690 k/ft
P1: Lat. Point Load at 4.453 ft creating Mx-x, D = 0.280 k
P2: Lat. Point Load at 12.793 ft creating Mx-x, D = 0.280 k
P3: Lat. Point Load at 15.833 ft creating Mx-x, D = 1.229, LR = 0.9720 k
P4: Lat. Point Load at 18.667 ft creating Mx-x, D = 0.6080, LR = 0.5060 k
P5: Lat. Point Load at 21.133 ft creating Mx-x, D = 0.280 k

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.5809

Location of max.above base 15.201 ft

0.0 k
403.203 k
175.490 k-ft

Load Combination +1.20D+1.60Lr

Load Combination 0.0

43.875 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

302.093 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 16.129 k
Bottom along Y-Y 17.229 k

Maximum Load Deflections . . .
Along Y-Y 0.9280 in at 14.431ft above base

for load combination :+D+Lr

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D PASS PASS15.01 0.000 0.00 ftft0.391 1.04 1.00 74.42 13.24
+1.20D+0.50Lr PASS PASS15.01 0.000 0.00 ftft0.412 1.04 1.00 74.42 13.24
+1.20D PASS PASS15.01 0.000 0.00 ftft0.335 1.04 1.00 74.42 13.24
+1.20D+1.60Lr PASS PASS15.20 0.000 0.00 ftft0.581 1.04 1.00 74.42 13.24
+0.90D PASS PASS15.01 0.000 0.00 ftft0.251 1.04 1.00 74.42 13.24
+1.230D+E PASS PASS12.70 0.000 0.00 ftft0.422 1.04 1.00 74.42 13.24
+0.90D+E PASS PASS11.93 0.000 0.00 ftft0.342 1.04 1.00 74.42 13.24
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9roof - 91.1 BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

11.0Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W16x26

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 11.0 ft, K = 1.0

Unbraced Length for buckling ABOUT X-X Axis = 11.0 ft, K = 1.0

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 11.0 ft, Yecc = 7.850 in, E = 68.30 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.7864

Location of max.above base 11.0 ft

68.30 k
124.908 k
-44.680 k-ft

Load Combination E Only

Load Combination 0.0

20.550 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

165.750 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 4.062 k
Bottom along Y-Y 4.062 k

Maximum Load Deflections . . .
Along Y-Y -0.06925 in at 6.423ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

PASS PASS0.00 0.000 0.00 ftft0.000 0.00 0.00 0.00 0.00
E Only PASS PASS11.00 0.000 0.00 ftft0.786 1.66 1.00 117.86 21.09
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9roof - 93 BEAMa

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

11.0Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x46

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 11.0 ft, Yecc = 9.050 in, E = 192.50 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.8420

Location of max.above base 11.0 ft

192.50 k
450.628 k

-145.177 k-ft

Load Combination E Only

Load Combination 0.0

43.875 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

311.102 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 13.198 k
Bottom along Y-Y 13.198 k

Maximum Load Deflections . . .
Along Y-Y -0.09513 in at 6.423ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

PASS PASS0.00 0.000 0.00 ftft0.000 0.00 0.00 0.00 0.00
E Only PASS PASS11.00 0.000 0.00 ftft0.842 1.00 1.00 60.90 0.00
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Steel Column
LIC# : KW-06015364, Build:20.22.3.31 KPFF CONSULTING ENGINEERS (c) ENERCALC INC 1983-2022

DESCRIPTION: Bldg 9roof - 96.8 BEAM1

Project File: bldg 9 - DRAGS.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

General Information

Steel Stress Grade
Top & Bottom PinnedAnalysis Method :

18.150Overall Column Height
Top & Bottom FixityLoad Resistance Factor

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : W18x65

50.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Fully braced against buckling ABOUT Y-Y Axis

Fully braced against buckling ABOUT X-X Axis

Brace condition for deflection (buckling) along columns :

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

DRAG: Axial Load at 18.150 ft, Yecc = 9.20 in, E = 317.80 k
BENDING LOADS . . .

P2: Lat. Point Load at 5.312 ft creating Mx-x, D = 0.0370 k
P3: Lat. Point Load at 8.646 ft creating Mx-x, D = 3.051, LR = 3.778 k
W3: Lat. Uniform Load from 0.0-->8.645 ft creating Mx-x, D = 0.1550, LR = 0.2520 k/ft
W5: Lat. Uniform Load from 8.645-->18.145 ft creating Mx-x, D = 0.10, LR = 0.150 k/ft
W4: Lat. Uniform Load from 8.166-->8.645 ft creating Mx-x, D = 0.8030, LR = 0.7930 k/ft
W5: Lat. Uniform Load from 8.645-->18.145 ft creating Mx-x, D = 0.9070, LR = 0.590 k/ft

.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.9501

Location of max.above base 18.150 ft

317.80 k
616.07 k

-243.647 k-ft

Load Combination +1.40D+Lr+E

Load Combination 0.0

84.375 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

Pu
0.9 * Pn
Mu-x

Vu : Applied
Vn * Phi : Allowable

0.9 * Mn-x :

0.9 * Mn-y :
Mu-y

498.750 k-ft
0.0 k-ft

Maximum Load Reactions . .
Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 18.419 k
Bottom along Y-Y 13.424 k

Maximum Load Deflections . . .
Along Y-Y -0.2892 in at 10.598ft above base

for load combination :E Only

Along X-X 0.0 in at 0.0ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Ry KyLy/Rx

+1.40D+Lr+E PASS PASS18.15 0.000 0.00 ftft0.950 1.78 1.00 67.48 15.46
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