HCP ENGINEERING

650 E. Parkridge Ave, CA 92879, Lic. C50389
Ph: (951) 738-0840  Fax: (951) 738-1432

STRUCTURAL CALCULATIONS

FOR

HOME?2 SUITES by HILTON

550 Gateway Blvd
South San Francisco, CA
(Project 2017-06)

FOR

ARRIS STUDIO ARCHITECTS
1306 Johnson Ave
San Luis Obispo, CA 93401
Ph: 805-547-2240



650 E. PARKRIDGE AVE, #106
HCP ENGINEERING L

Lic#: C50389

HOME2 SUITES by HILTON

350 Gateway Blvd
South San Francisco, CA
(Project 2017-06)
INDEX
ITEM PAGES
1. GENERAL INFO
Loads 1
PODIUM
2. PODIUM ANALYSIS
Materials and Criteria 7
Model 10
Load Case and Combinations 15
Slab Loads 18
Moment Capacity 22
Deflection (Z-Translation) 24
Concrete Column Loads & Design 27
Punching Shear 34
Wall Reactions 38
Concrete Walls Design 48
3. FOUNDATION & 1¥ FLOOR SLAB
Slab-On-Grade 86
Grade Beams 87
Pile Caps 93
PORTE COCHERE
4. PORTE COCHERE
Porte Cochere Loads 100
Porte Cochere Model & Analysis 106

Porte Cochere Connections 124

FAHCP ENGINEERING\PROJECTS\2017-PROJECTS\2017-06 Home2-SouthSanFrancisco (VJPatel\h2ssf-STRUCTURAL CALCULATIONSshsriv-INDEX - Calculations.doc:  8/15/2017



COMMERCIAL PROJECT LOADS (psf)

(ASCE 7-10)

ROOF LOADS:
D.L. ROOFING
SHEATHING
FRAMING
MISC. (incl.F.Spkir/ Solar*)

CEILING (2 layers)

L.L (Reducible)

TOTAL

CEILING LOADS {Unhabitable)

D.L. FRAMING
CEILING
MISC.

L.L. Attic without Storage
TOTAL

Attic with Storage

FLOOR LOADS:
D.L. FLOORING
SHEATHING
FRAMING
CEILING (2 layers)
MISC. (inci. 1.5psf F.Spkir)

L.L. Typical
Private Baicony

Public Bacony

Corridors w/ Public Functions

Corridors to Private Areas
Stairs
Partition

Other D.L. 1" Gypcrete

1 1/2" Lt. Wt. Conc.
Walls: Interior Drywall
Walis: Exterior Stucco
Stucco (ceiling)

Stone veneer (psf/1" thk)

DESIGN CRITERIA: CBC 2016
CONCRETE: ACI 318-14
F'c = 2,500 psi, u.n.o.
Fy =40 ksi, #3 & #4
Fy = 60 ksi, #5 to #11

WOOD: NDS (ASD) 2012
Studs, Joist, Plates
Beams 4x
Beams 6x or larger
GLB

STEEL: AISC -360-10
Bolts

Fy - Sections
Fy - Plates

24/) ﬁ
/
Project:
Date:

By:
Page No.:

psf

BUILT UP w/ Mech.

4.0
3.0
3.6
6.0

BUILT UP w/ Solar

4.0
3.0
3.5
16.0

\ CONC. TILES

ASPH, SHINGLES

16.5
5.5

26.5
5.5

19.0 x13/12 =
55

20
5.5

12.5 x 1312 = 13.5
\\ 5.5

22,0

20.0
42.0

*Incl

2.0
2.2
0.8

5.0 psf

10.0 psf

16.0 psf
20.0

2.0
2.5
4.0
5.6
2.4

No. 2, D.F,
No. 2, D.F.
No. 1, D.F.
24F-V8 (V10)

A307, u.n.o.
50 Kksi
36 ksi

16.5 psf

40,0 psf
60.0
100.0
100.0
40.0
100.0
15.0

9.0 psf
15.0
10.0
16.0

8.0
10,0

32.0

20.0
52.0

. 12,0 psf for Solar

L;/M 7 -

26.0

20.0
46.0

19.0

0.0
39.

FISar (L7 7 lhve )z L SPEE xF2. P55
— JPuiwee 7o SCmr /5

47@13 > P s

Fb = 900 psi
Fb = 900 psi
Fb = 1200 psi

S22
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TABLE 1- 2013 CBC SESIMIC PARAMETERS X

a yp

Site CoefTicient, Fa

Site Coefficient, Fv
Mapped MCE Spectral Acceleration (0.2 sec), Ss 1.506
Mapped MCE Spectral Acceleration (1.0 sec), S, 0.600
MCE Spectral Acceleration (0.2 sec), Sms 1.506
MCE Spectral Acceleration (1.0 sec), Sm 0.900
Design Spegiral Acceleration (0.2 sec), Sps 1.004
Design Spectral Acceleration (0.2 sec), Spy 0.600
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017
SEISMIC BASE SHEAR 1
Per CBC 2016 and ASCE 7-10 Specifications

Using Equivalent Lateral Force Procedure for Regular Single-Level Building/Structural Systems
Job Name: HOME?2 - SSF (PODIUM) Subject:

Job Number: Originator: | checker: |

Input Data:

Occupancy Category = II ASCE 7-10 Table 1.5-1 iy, F
Importance Factor, I = 1.00 ASCE 7-10 Table 1.5-2 D
Soil Site Class = D ASCE 7-10, Chp. 20
Latitude = hn
Longitude =
Spectral Accel., Ss = 1.506 ASCE 7-10 Figures 22-1, 3, 5, 6
Spectral Accel., S1 = 0.600 ASCE 7-10 Figures 22-2, 4, 5,6 | |
Long. Trans. Period, TL = 8.000 sec. ASCE 7 Fig's. 22-12 to 22-16 .
Structure Height, hn = 14.000 ft. V= Cs*W
Total Seismic Weight, W =  4590.00 |kips ASCE 7-10 Section 12.7.2 Seismic Base Shear
Actual Calc. Period, Tc = 0.000 sec. from Analysis or "0" If T, (below) (Regular Bldg. Configurations Only)
Seismic Resist. System = A1 A1. Special reinforced concrete shear walls

(ASCE 7-10, Table 12.2-1)

Results:

Site Coefficients:

Fa= 1.000 ASCE 7-10, Table 11.4.-1
Fv= 1.500 ASCE 7-10, Table 11.4-2

Maximum Spectral Response Accelerations for Short and 1-Second Periods:
SMS = 1.506 SMS = Fa*SS, ASCE 7-10, Eqn 11.4-1
SM1 = 0.900 SM1 = Fv*S1, ASCE 7-10, Eqn 11.4-2

Design Spectral Response Accelerations for Short and 1-Second Periods :
Sps = 1.004 SDS = 2*SMS/3, ASCE -10, Eqn 11.4-3
Sp1 = 0.600 SD1 = 2*SM1/3, ASCE 7-10 Eqn 11.4-4

Seismic Design Category:

Category(for SDS) = D ASCE 7-10, Table 11.6-1
Category(for SD1) = D ASCE 7-10, Table 11.6-2
Use Category = D Most critical of either category case above controls
Fundamental Period:
Period Coefficient, CT = 0.020 ASCE 7-10 Table 12.8-2
Period Exponent, x = 0.75 ASCE 7-10 Table 12.8-2
Approx. Period, Ta = 0.145 sec., Ta = CT*hnA(x), ASCE 7-10 Section 12.8.2.1, Eqn. 12.8-7
Upper Limit Coef., Cu = 1.400 ASCE 7-10 Table 12.8-1
Period max., T(max) = 0.203 secC., T(max) = Cu*Ta, ASCE 7-10 Section 12.8.2
Fundamental Period, T = 0.145 sec., T=Ta <= Cu*Ta, ASCE 7-10 Section 12.8.2

Seismic Design Coefficients and Factors:

Response Mod. Coef., R = 5 ASCE 7-10 Table 12.2-1
Overstrength Factor, Qo = 2.5 ASCE 7-10 Table 12.2-1
Defl. Amplif. Factor, Cd = 5 ASCE 7-10 Table 12.2-1
Cs = 0.201 CS = SDS/(R/), ASCE 7-10 Section 12.8.1.1, Eqn. 12.8-2
Cs(max) = 0.829 For T<=TL, CS{max) = SD1/(T*(R/1)), ASCE 7-10 Egn. 12.8-3
CS(min) = 0.060 CS(min) = 0.5*S1/(R/), ASCE 7-10 Eqn. 12.8-6
Use: Cs = 0.201 CS(min) <= CS <= CS(max)
Casp = 0.141 CASD=0.7xCS
Seismic Base Shear:
Redundancy, Rho p = 1.3 ASCE 12.3.4.1
V= 1198.17  |kips, V = CS*W, ASCE 7-10 Section 12.8.1, Eqn. 12.8-1
VASD = 838,72 kips, Vasp = 0.7 x V

F:A\HCP ENGINEERING\PROJECTS\2017-PROJECTS\2017-06 Home2-SouthSanFrdrefigco (VJPatel)\h2ssf-STRUCTURAL CALCULATIONS\h2ssf-SEISMBR28QALY 1:34 PM
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Project Name: HOME2 - SSF Specific Data: MESH ' DOE
Date of execution: May 28, 2017 File Name: h2ssf-Adapt-170526-1.adm FLOOR-PRO Lo

2016
>
117 MATERIALS (Dot

117.20 CONCRETE MATERIAL PROPERTIES

D Label F'c Unit Weight Type Ec Creep
coefficient
psi pcf ksi
1 WALLS 4000 150.00 Normal 3835 2.00
2 SLAB 5000 150.00 Normal 4287 2.00
3 COLUMN 5000 150.00 Normal 4287 2.00
4 WALL4K 4000 150.00 Normal 3835 2.00
5 COL5K 5000 150.00 Normal 3835 2.00
6 SLAB5K 5000 150.00 Normal 3835 2.00

F'c = strength at 28 days
Ec = modulus of elasticity at 28 days

117.40 REINFORCEMENT (NONPRESTRESSED) MATERIAL
PROPERTIES

ID Label fy fvy Es
Ksi ksi ksi
1 MildSteel 1 60.000 60.000 30000

fy = yield stress of longitudinal reinforcement
fvy = yield stress of one-way shear reinforcement
Es = modulus of elasticity

117.60 PRESTRESSING MATERIAL PROPERTIES

ID Label fpu fpy Eps
ksi Ksi ksi
1 Prestressing 1 270.000 240.000 29007

fpu = ultimate stress
fpy = yield stress
Eps = modulus of elasticity

117.80 GENERIC MATERIAL PROPERTIES

ID Label Unit Weight E G Poisson's Ratio
pcf ksi ksi

E = modulus of elasticity
G = shear modulus

142 CODES AND ASSUMPTIONS

142.10 DESIGN CODE SPECIFIED: ACI 2014/IBC 2015

142.15 TORSIONAL STIFFNESS OF BEAMS ACCOUNTED FOR

142.16 TORSIONAL STIFFNESS OF LOWER COLUMNS ACCOUNTED FOR
142.17 TORSIONAL STIFFNESS OF UPPER COLUMNS ACCOUNTED FOR

Support@adaptsoft.com  www.adaptsoft.com
ADAPT Corporation, California, USA, Tel: +1 (650) 306-2400 Fax: +1 (650) 306-2401
ADAPT International Pvt. Ltd, Kolkata, India Tel: +91-33-302 86580 Fax: +91-33-224 67281
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Project Name: HOME2 - SSF Specific Data: MESH

Date of execution: May 28, 2017 File Name: h2ssf-Adapt-170526-1.adm FLOOR-PRO /7 2%
2016

142.20 MATERIAL AND STRENGTH REDUCTION FACTORS

Two-way Slabs
ACI 2014/IBC 2015 strength reduction factors used:
For bending =0.90
For shear two-way =0.75

One-way Slabs
ACI 2014/IBC 2015 strength reduction factors used:

For bending =0.90
For shear one-way =075
Beams
ACI 2014/IBC 2015 strength reduction factors used:
For bending =0.90
For shear one-way =0.75

142.30 COVER TO REINFORCEMENT

Two-way Slabs
Prestressing Tendons (CGS)

At top =2.50in

At bottom =2.50in
Nonprestressing reinforcement (cover)

At top =1.001in

At bottom =1.50in

One-way Slabs
Prestressing Tendons (CGS)

At top =2.50in
At bottom =2.50in
Nonprestressing reinforcement (cover)
At top =1.00in
At bottom =1.001in
Beams
Prestressing Tendons (CGS)
At top =2.50in
At bottom =2.50in
Nonprestressing reinforcement (cover)
At top =1.50in
At bottom =1.501n

142.40 MINIMUM BAR LENGTH

Two-way systems
Cut off length of minimum steel over support (length/span) =0.17
Cut off length of minimum steel in span (length/span)  =0.33

Extension of rebar beyond where required for strength:

Top bars =18.00in
Bottom bars =24.00 in

One-way slabs
Cut off length of minimum steel over support (length/span) =0.17
Cut off length of minimum steel in span (length/span) =0.33

Support@adaptsoft.com  www.adaptsoft.com
ADAPT Corporation, California, USA, Tel: +1 (650) 306-2400 Fax: +1 (650) 306-2401
ADAPT International Pvt. Ltd, Kolkata, India Tel: +91-33-302 86580 Fax: +91-33-224 67281
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Project Name: HOME2 - SSF Specific Data: MESH

Date of execution: May 28, 2017 File Name: h2ssf-Adapt-170526-1.adm FLOOR-PRO Zﬂﬁ’%
2016
Extension of rebar beyond where required for strength:
Top bars =12.00in
Bottom bars =12.00in
Beams
Cut off length of minimum steel over support (length/span) =0.17
Cut off length of minimum steel in span (length/span) =0.33
Extension of rebar beyond where required for strength:
Top bars =12.00in
Bottom bars =12.00in

143 DESIGN CRITERIA

143.10 ONE-WAY SLABS

Sustain load stresses
Tension stress as multiple of (f'c)*M/2

At top fibers =7.50

At bottom fibers =7.50
Compression stress as multiple of f'c

Extreme fiber =0.45

Initial load stresses
Tension stress as multiple of (f'c)*/2

At top fibers =3.00

At bottom fibers =3.00
Compression stress as multiple of f'c

Extreme fiber =0.60

Total load stresses
Tension stress as multiple of (f'c)*1/2

At top fibers =7.50
At bottom fibers =7.50
Compression stress as multiple of f'c
Extreme fiber =0.60
143.20 TWO-WAY SLABS

Sustain load stresses
Tension stress as multiple of (f'c)*1/2

At top fibers =6.00

At bottom fibers =6.00
Compression stress as multiple of f'c

Extreme fiber = 0.45

Initial load stresses
Tension stress as multiple of (f'c)M/2

At top fibers = 3.00

At bottom fibers =3.00
Compression stress as multiple of f'c

Extreme fiber =0.60

Total load stresses
Tension stress as multiple of (f'c)*1/2
At top fibers =6.00

Support@adaptsoft.com  www.adaptsoft.com
ADAPT Corporation, California, USA, Tel: +1 (650) 306-2400 Fax: +1 (650) 306-2401
ADAPT International Pvt. Ltd, Kolkata, India Tel: +91-33-302 86580 Fax: +91-33-224 67281
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Project Name: HOME2 - SSF Specific Data: MESH

Date of execution: May 28, 2017 File Name: h2ssf-Adapt-170526-1.adm FLOOR-PRO Zy/ 74
2016 7
At bottom fibers =6.00
Compression stress as multiple of f'c
Extreme fiber =0.60

143.30 BEAMS

Sustain load stresses
Tension stress as multiple of (f'c)*/2

At top fibers =7.50

At bottom fibers =7.50
Compression stress as multiple of f'c

Extreme fiber =0.45

Initial load stresses
Tension stress as mulitiple of (f'c)*1/2

At top fibers =3.00

At bottom fibers =3.00
Compression stress as multiple of f'c

Extreme fiber = 0.60

Total load stresses
Tension stress as multiple of (f'c)*/2

At top fibers =7.50
At bottom fibers , =7.50
Compression stress as multiple of f'c
Extreme fiber =0.60
144.40 USER DEFINED STIFFNESS MODIFIERS SUMMARY
Columns
| usage | # | M11 | M22 | M33 l F11 |
Beams
| usage | # | M11 | M33 | F11 |
Walls
| usage | # | M11 | M22 | F11 | F22 |
Slabs
| usage | # | M11 | M22 | F11 | F22 |

Support@adaptsoft.com www.adaptsoft.com
ADAPT Corporation, California, USA, Tel: +1 (650) 306-2400 Fax: +1 (650) 306-2401
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Project Name: HOME2 - SSF Specific Data: MESH 0148
Date of execution: May 28, 2017 File Name: h2ssf-Adapt-170526-1.adm FLOOR-PRO iy
2016

146 LOAD CASES AND COMBINATIONS

146.20 LOAD CASES
Dead load
Live load
Selfweight
Wind-X
Wind-Y
EQX
EQY
Wind_PO
Wind_P90
Seis-Podium

146.40 LOAD COMBINATIONS
Name: Service(Total Load)
Evaluation: SERVICE TOTAL LOAD
Combination detail:  1.00 x Selfweight + 1.00 x Dead load + 1.00 x Live load
Name: Service(Sustained Load)
Evaluation: SERVICE SUSTAINED LOAD
Combination detail:  1.00 x Selfweight + 1.00 x Dead load + 0.30 x Live load
Name: Strength(Dead and Live)
Evaluation: STRENGTH
Combination detail:  1.20 x Selfweight + 1.20 x Dead load + 1.60 x Live load
Name: Strength(Dead Load Only)
Evaluation: STRENGTH
Combination detail:  1.40 x Selfweight + 1.40 x Dead load
Name: Strenght (D+L-Skip-Max)
Evaluation: STRENGTH
Combination detail:  1.60 x Skip_Live load_Max + 1.00 x Hyperstatic + 1.20 x Selfweight +
1.20 x Dead load
Name: Strenght (D+L-Skip-Min)
Evaluation: STRENGTH
Combination detail:  1.00 x Hyperstatic + 1.60 x Skip_Live load_Min + 1.20 x Selfweight +
1.20 x Dead load
Name: Initial
Evaluation: INITIAL
Combination detail:  1.15 x Prestressing + 1.00 x Selfweight
Name: 4: 1.2D+WX+L
Evaluation: STRENGTH
Combination detail:  1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x
Wind-X + 1.00 x Wind_PO
Name: 4: 1.2D-WX+L
Evaluation: STRENGTH
Combination detail:  1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load -1.00 x
Wind-X -1.00 x Wind_P0O
Name: 4: 1.2D+WY+L
Evaluation: STRENGTH
Combination detail:  1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x
Wind-Y + 1.00 x Wind_P90
Name: 4: 1.2D-WY+L
Evaluation: STRENGTH
Combination detail:  1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load -1.00 x
Wind-Y -1.00 x Wind_P90

Support@adaptsoft.com  www.adaptsoft.com
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Project Name: HOME2 - SSF - Specific Data: MESH
2016

Name: 5: 1.2D+EQX+L
Evaluation: STRENGTH
Combination detail:  1.69 x SEIS-X + 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live
load + 1.69 x EQX + 1.00 x Seis-Podium
Name: 5: 1.2D-EQX+L
Evaluation: STRENGTH
Combination detail: -1.69 x SEIS-X + 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live
load -1.69 x EQX -1.00 x Seis-Podium
Name: 5: 1.2D+EQY+L
Evaluation: STRENGTH
Combination detail:  1.69 x SEIS-Y + 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live
load + 1.69 x EQY + 1.00 x Seis-Podium '
Name: 5: 1.2D-EQY+L
Evaluation: STRENGTH
Combination detail: -1.69 x SEIS-Y + 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live
load -1.69 x EQY -1.00 x Seis-Podium
Name: 6: 0.9D+WX
Evaluation: STRENGTH
Combination detail:  0.90 x Selfweight + 0.09 x Dead load + 1.00 x Wind-X + 1.00 x
Wind_PO
Name: 6: 0.9D-WX
Evaluation: STRENGTH
Combination detail:  0.90 x Selfweight + 0.09 x Dead load -1.00 x Wind-X -1.00 x Wind_PO0
Name: 6: 0.9D+WY
Evaluation: STRENGTH
Combination detail:  0.90 x Selfweight + 0.09 x Dead load + 1.00 x Wind-Y + 1.00 x
Wind_P90
Name: 6: 0.9D-WY
Evaluation: STRENGTH :
Combination detail:  0.90 x Selfweight + 0.09 x Dead load -1.00 x Wind-Y -1.00 x Wind_P90
Name: 7: 0.9D+EQX
Evaluation: STRENGTH
Combination detail:  1.69 x SEIS-Y + 0.90 x Selfweight + 0.09 x Dead load + 1.69 x EQX
+ 1.00 x Seis-Podium
Name: 7: 0.9D-EQX
Evaluation: STRENGTH
Combination detail: -1.69 x SEIS-Y + 0.90 x Selfweight + 0.09 x Dead load -1.69 x EQX
-1.00 x Seis-Podium
Name: 7: 0.9D+EQY
Evaluation: STRENGTH
Combination detail:  1.69 x SEIS-X + 0.90 x Selfweight + 0.09 x Dead load + 1.69 x EQY
+ 1.00 x Seis-Podium
Name: 7: 0.9D-EQY
Evaluation: STRENGTH
Combination detail: -1.69 x SEIS-X + 0.90 x Selfweight + 0.09 x Dead load -1.69 x EQY
-1.00 x Seis-Podium ,
Name: Sustained_Load
Evaluation: CRACKED DEFLECTION
Combination detail:  1.00 x Prestressing + 1.00 x Selfweight + 1.00 x Dead load + 0.30 x
Live load
Name: Service - DEAD ONLY
Evaluation: SERVICE TOTAL LOAD
Combination detail:  1.00 x Selfweight + 1.00 x Dead load
Name: Service - LIVE ONLY
Evaluation: SERVICE TOTAL LOAD
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Project Name: HOME2 - SSF Specific Data: MESH
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2016 U

Combination detail:  1.00 x Live load
Name: Long_Term

Evaluation: LONG TERM DEFLECTION

Combination detail:  4.00 x Sustained_l.oad
Name: Service - Seismic Only- X Dir

Evaluation: SERVICE TOTAL LOAD

Combination detail:  1.00 x SEIS-X + 1.00 x EQX + 1.00 x Seis-Podium
Name: Service - Seismic Only- 'Y Dir

Evaluation: SERVICE SUSTAINED LOAD

Combination detail:  1.00 x SEIS-Y + 1.00 x EQY + 1.00 x Seis-Podium
Name: Service - Wind Only - X Dir

Evaluation: SERVICE SUSTAINED LOAD

Combination detail:  1.00 x Wind-X + 1.00 x Wind_PO
Name: Service - Wind Only - Y Dir

Evaluation: SERVICE SUSTAINED LOAD

Combination detail:  1.00 x Wind-Y + 1.00 x Wind_P90
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HCP ENGINEERING Project Title: ~ Home2, SSF

Corona, CA Engineer: Project ID:  2017-06
Project Descr: f&

Printed: 3 JUN 2017, 4:59PM
‘Concrete Column o ' FAHCPENG-T\ENGINE-1\ENERCA~1\2017-0~4,EC6

CALC, INC:1983:2017; Biiild:6,17.3.17, Ver:6.17.,3';17
Lic. # . KW-06007967 . ; : ; : Licensee : HCP ENGINEERING
Description : TYP. CONC. COL: 18" x 18"

Code References

Calculations per ACI 318-11, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

5.0 ksi Overall Column Height = 14.0 ft

f'o : Concrete 28 day strength =
E= = 3,122.0 ksi End Fixity Top & Bottom Pinned
Density = 150.0 pef Brace condition for deflection {buckling) along columns :
B = 0.80 X-X (width) axis :
fy - Main Rebar = 60.0 ksi Unbraced Length for X-X Axis buckling = 14.0ft, K= 1.0
E - Main Rebar = 29,000.0 ksi Y-Y (depth) axis :
Allow. Reinforcing Limits ASTM A615 Bars Used Unbraced Length for X-X Axis buckling = 14.0 t, K= 1.0
Min. Reinf. = 1.0 %
Max. Reinf. = 8.0 9%

Column Cross Section .
Column Dimensions : 18.0in Square Column, Column Edge to
Rebar Edge Cover = 1.250in

Column Reinforcing : 4 - #7 bars @ corners,, 2 - #7 bars top & X
bottom between corner bars, 2 - #7 bars left
& right between corner bars

Applied Loads Entered loads ate factored per load combinations specified by user.
Column self weight included : 4,725.0 Ibs * Dead Load Factor
AXIAL LOADS ...
Axial Load at 14.0 ft above base, D = 468.0, L = 189.0 k
DESIGN SUMMARY
Load Combination +1.40D Maximum SERVICE Load Reactions . . .
Location of max.above base 13.906ft Top along Y-Y 0.0k Bottom along Y-Y 0.0k
Maximum Stress Ratio 0.716 : 1 Top along X-X 0.0k Bottom along X-X 0.0k
Ratio = (Pu*2+Mu?2)*.5 / (PhiPn*2+PhiMn’2)A.5
Pu= 661.82 k ¢ *Pn= 92477k
Musx = 0.0 kit O *Mnx = 0.0 keft Maximum SERVICE Load Deflections . . .

Along Y-Y 0.0in at 0.0ft above base

Mu-y = 0.0 kft @ *Mny = 0.0kft for load combination :
Mu Angle = 0.0 deg Along X-X 0.0in at 0.0ft above base
Mu at Angle = 0.0 kft  @MnatAngle= 0.0 k-t for load combination :

Pn & Mn values located at Pu-Mu vector intersection with capacity curve

Column Capaciies . . General Section Information. ¢p = 0.650 =0.80 g = 080
Pnmax : Nominal Max. Compressive Axial Capacity  1,778.40k P % Re!nforcmg 2.222 0/‘; Rebar % Ok
Pnmin : Nominal Min. Tension Axial Capacity -432.0k Reinforcing Area 3;;128 !nA2
(¢ Pn, max : Usable Compressive Axial Capacity 924.77 k Concrete Area 0 in"2
® Pn, min ; Usable Tension Axial Capacity -280.80k
Governing Load Combination Results
Govem]ng Factored Moment Dist. from ﬁxial Load Bending Analysis k-t Uilization
Load Combination X-X YY | pase f Pu © *Pp §X SX*Mux  §Y Sy*Muy Alpha (deg) & Mu © Mn Ratio .

+1.40D © 1391 661.82 92477 0.000 b 0.716



HCP ENGINEERING
Corona, CA

Concrete Column
Lic. # : KW-06007967 .
Description : TYP. CONC. COL: 18" x 18"

- Maximum Reactions

Project Title:
Engineer:
Project Descr:

Home2, SSF

Project ID:  2017-06
§9

Printed: 3 JUN 2017, 4:59PM

T

Note: Only non-zero reactions are listed.

X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My-End Moments  k-ft  Mx - End Moments
Load Combination @Base @ Top @Base @ Top @ Base @ Base @ Top @Base @ Top
D Only 472,725
+D+L 661.725
L Only 189.000
Maximum Moment Reactions Note: Only non-zero reactions are listed.
Moment About X-X Axis Moment About Y-Y Axis
Load Combination @ Base @ Top @ Base @ Top
D Only kAt k-ft
+D+L k-t k-ft
L Only k-ft k-ft
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+L 0.0000 in 0.000 ft 0.000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
Sketches B

Interaction Diagrams

=140%

Height

Loaling along X-X Axis

wo

Height = 14.0 ft

Looking stong Y-V Axs




HCP ENGINEERING
Corona, CA

Project Tifle:  Home2, SSF
Engineer: Project 1D:  2017-06
Project Descr: 17

Printed: 3 JUN 2017, 4:53PM

Concrete Column
Lic. #:: KW-06007967 s
Description : 12"x 18" COL

Code References

Calculations per ACI 318-11, IBC 2012, CBC
Load Combinations Used : ASCE 7-10

General Information

2013, ASCE 7-10

fic : Concrete 28 day strength = 5.0 ksi
E= = 3,122.0 ksi
Density = 150.0 pcf
B = 0.80
fy - Main Rebar = 60.0 ksi
E - Main Rebar = 29,000.0 ksi
Allow. Reinforcing Limits ASTM A615 Bars Used
Min. Reinf. = 1.0 %
Max. Reinf. = 8.0 %

Column Cross Section

Column Dimensions : 18.0in high x 12.0in Wide, Column Edge to
Rebar Edge Cover = 2.0in

Column Reinforcing : 4 - #5 bars @ corners,,

bottom between corner bars, 3.0 - #5 bars
left & right between corner bars

Applied Loads : "

Overall Column Height = 14.0 ft
End Fixity Top & Bottom Pinned
Brace condition for deflection (buckling) along columns :
X-X (width) axis :
Unbraced Length for X-X Axis buckling = 14.0 f, K= 1.0
Y-Y (depth) axis :

Unbraced Length for X-X Axis buckling = 14.0 ft, K= 1.0

1.0 - #5 bars top &

Entered loads are factored per load combinations specified by user.

Column self weight included : 3,150.0 [bs * Dead Load Factor

AXIALLOADS.. ..

Axial Load at 14.0 ft above base, D = 181.0, L=50.0k

DESIGN SUMMARY

+1.40D Maximum SERVICE Load Reactions ..

Load Combination
Location of max.above base 13.906 ft Top along Y-Y 0.0k Bottom along Y-Y 0.0k
Maximum Stress Ratio 0.442: 1 Top along X-X 0.0k Bottom along X-X 0.0k
Ratio = (Pur2+Mu*2)*.5 / (PhiPn*2+PhiMn2)*.5
Pu= 257.810 k ¢ *Pn= 584.38k
_ . _ Maximum SERVICE Load Deflections . ..
ok y OO;;? k‘2 ((% : I\M/ln-x: 54 108‘2 t? Along Y-Y 0.0in at 0.0 above base
= 071 k- ny = 182kt for load combination :
Mu Angle = 90.0 deg Along X-X 0.0in at 0.0ft above base
Mu at Angle = 24.071 kft  @MnatAngle = 54.438 k-t for load combination :
Pn & Mn values located at Pu-Mu vector intersection with capacity curve ) .
Column Capacities . . . General Section Information. ¢y = 0.650 =0.80 p = 080
» 0 H 1
Pnmax : Nominal Max. Compressive Axial Capacity ~ 1,125.39 k p_: % Reinforcing  1.722 0/?\ Rebar % Ok
Pnmin ; Nominal Min. Tension Axial Capacity -223.20k Reinforcing Area 2-720 in"2
@ Pn, max : Usable Compressive Axial Capacity 585.20 k Concrete Area 16.0 in"2
@ Pn, min : Usable Tension Axial Capacity -145.080 k
Governing Load Combination Results
Governing Factored ’ Moment Dist. from ﬁ\xial Load Bending Analysis ~ k-ft Utlization
%ml__oad Combination XX  YYibase f& Pu @ *Pn §X §XMux §Y Sy*Muy Alpha(deg) SMu @ Mn Ratio |
= +1.40D M2,min 1391 257.81 584.38 1167 2407  90.000 2407 5444  0.442



HCP ENGINEERING
Corona, CA

Project Title:
Engineer:
Project Descr:

Concrete Column

Home2, SSF

Project ID:  2017-06

Printed: 3 JUN 2017, 4:53PM

Lic. # : KW-06007967

K 3-2017; BUlld:6,17.3:47, Ver617.3.47"
. Licensee : HCP ENGINEERING

Description : 12"x 18" COL
Maximum Reactions . o Note: Only non-zero reactions are listed.
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction My -End Moments  k-ft ~ Mx- End Moments
Load Combination @Base @Top @Base @ Top @ Base @ Base @ Top @Base @ Top
D Only 184,150
+D+L 234.150
L Only 50.000
Maximum Moment Reactions » Note: Only non-zero reactions are listed.
) Moment About X-X Axis Moment About Y-Y Axis
Load Combination @ Base @ Top @ Base @ Top
D Only k-t k-ft
+D+L k-ft k-ft
L Only k-ft k-ft
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+L 0.0000 in 0.000 ft 0.000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
Sketches
Locking along X-X Axls

Interaction Diagrams

Looking along Y-Y Axls
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Project Name: HOME2 - SSF
Date of execution: May 28, 2017

2016

Specific Data: PUNCHING SHEAR

File Name: h2ssf-Adapt-170526-1.adm

FLOOR-PRO

180.60 PUNCHING SHEAR STRESS CHECK PARAMETERS

COLUNMN
SECTION

Label Condition | Axis | Effective Design Design |Design area| Section Gamma
depth length rr length ss constant
in in in in2 in4
Column 1 Interior rr 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 1 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 2 Interior rr 13.25 31.26 31.25 1.66E+003 | 2.82E+005 0.40
Column 2 interior SS 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 3 Interior rr 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 3 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 4 Interior rr 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 4 Interior $S 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column § Interior I 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 5 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 6 interior rr 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 6 Interior Ss 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 7 Interior rr 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 7 Interior SS 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 8 Interior rr 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 8 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 9 Interior I 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 9 Interior SS 13.25 31.25 . 31.25 1.66E+003 | 2.82E+005 0.40
Column 10 Interior I 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 10 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 11 Interior rr 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 11 interior sS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 12 Interior rr 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 12 Interior SS 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 13 Interior rr 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 13 Interior Ss 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 14 Interior rr 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 14 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 15 Interior rr 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 15 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 16 Interior rr 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 16 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 17 Interior I 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 17 Interior SS 13.25 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 18 Interior rr 13.256 31.25 31.25 1.66E+003 | 2.82E+005 0.40
Column 18 Interior Ss 13.25 31.25 31.25 1.66E+003 [ 2.82E+005 0.40
Column 21 Edge r 8.25 16.13 26.25 4.83E+002 [ 5.95E+004 0.46
Column 21 End SS 8.25 16.13 26.25 4.83E+002 | 1.50E+004 0.34

Support@adaptsoft.com www.adaptsoft.com
ADAPT Corporation, California, USA, Tel: +1 (650) 306-2400 Fax: +1 (650) 306-2401
ADAPT International Pvt. Lid, Kolkata, India Tel: +91-33-302 86580 Fax: +81-33-224 67281
1
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SEISMIS LOAD
SUPERSTRUCTURE
Vx Vy X y Vx ¥y Vy * x

Vx1 447 126 56322

Vx2 34 29 986

Vx3 58 13 754

Vyl 441 147 64827

Vy2 35.8 29 1038.2

Vy3 59 13 767

TOTAL 539 535.8 58062 66632.2
X 1244
Y 107.7

PODIUM

Vx1 860 126 108360

Vx2 378 44 16632

Vyl 750 158 118500

Vy2 488 57 27816

TOTAL 1238 1238 215 170 124992 146316
X 118.2
Y 101.0

5(36// 56)//%?, 7) + /233?////3

- = v = /ﬁ?, g 4
4 $36(1.65)+ 1 23%

\/y : S35 ().66) 41238 = 20437

- . | .

X = S35 (16sN/etq) #1288 (182) . _ o

RS (165) 41228



HCP ENGINEERING Project Title:  Home2, SSF
Corona, CA Engineer; Project ID:  2017-06
Project Descr:

Torsional Analysis fiRigid Diaphragm
Lic. # : KW-06007967
Description : Shear Walls

983120 .
Licensee : HCP ENGINEERIN

4

- General Information -

Calculations per IBC 2012, CBC 2013, ASCE 7-1

Applied Lateral Force in "X" Dlrection 2,148.0 k Center of Shear Application :
Applied Lateral Force in "Y" Dlrection 2,143.0 k Distance from "X" datum point 120.80 ft
Distance from "Y" datum point 103.90 ft
Note: These loads are resolved into X & Y components
when applied to the system of elements at angular increments.  Accidental Torsion values per ASCE 7-05 12.8.4.2
Ecc. as % of Maximum Dimension 500 %
Load Orien?ation Angular increment 15.0 deg Maximum Dimensions :
Load Location Angular Increment 15.0 deg Along "X" Axis 187.0 ft
Center of Rigidity Location (calculated). .. Along "Y" Axis 1640 fi
“X" dist. from Datum 111.816 ft
"Y" dist. from Datum 102.988 ft
Accidental Eccentricity +/- from "Y" Coord. of Center of Load Application : 9.350 ft
S » Accidental Eccentricity +/- from "X" Coord. of Center of Load Application : 8.20 ft
Wall Information ™ ]
Label:  10A X Wall C.G. Location 179 it Length 18 ft
Y Wall C.G. Location 8.7t Height 14 ft
Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 90 deg Thigkness 121in
Along Wall *y" Dir 2.3461E-004 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 5.0893E-002 in E - Shear 1 Mpsi
Label:  10B X Wall C.G. Location 179 ft Length 751t
Y Wall C.G. Location 26.75 ft Height 14 ft
Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 90 deg Thigkness 121in
Along Wall “y" Dir 2.3548E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 1.2214E-001 in E - Shear 1 Mpsi
Label: 12 X Wall C.G. Location 186.5 ft Length 38.75 ft
Y Wall C.G. Location 59 ft Height 14 1t
Wall Deflections (Stiffness) for 1.0 kip load - Wall Angle COW %0deg  Thickness i
Along Wall "y" Dir 5.1849E-005 in Wali Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 2.3640E-002 in E - Shear 1 Mpsi
Label: 16 X Wall C.G. Location 153.33 ft Length 14,51t
Y Wall C.G. Location : 159 ft Height 14 ft
Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 0 deg Thigkness 121in
Along Wall *y" Dir 3.9658E-004 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 6.3177E-002 in E - Shear 1 Mpsi
Label: 18 X Wall C.G. Location 80.7 ft Length 28.5 ft
Y Wall C.G. Location 164 ft Height 14 ft
Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 0 deg Thigkness 121in
Along Wall "y" Dir 8.8635E-005 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 3.2143E-002 in E - Shear 1 Mpsi
Label: 1A X Wall C.G. Location 0ft Length 9.5 ft
Y Wall C.G. Location 150.8 ft Height 14 ft
Wall Deflections (Stifiness) for 1.0 kip load : Wall Angle COW S0deg  Thickness 12in
Along Wall "y" Dir 1.2142E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 9.6428E-002 in E - Shear 1 Mpsi
Label: 1B X Wall C.G. Location 0 ft Length 16 ft
Y Wall C.G. Location 135.2 ft Height 14 ft
Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 90 deg Thigkness 12in
Along Wall "y" Dir 3.1081E-004 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 5.7254E-002 in E - Shear 1 Mpsi
Label: 2 X Wall C.G. Location 0ft Length 29 ft
Y Wall C.G. Locati 106.58 ft Height 14 ft
Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW o 90 deg Thifkness 12 in
Along Wall "y" Dir 8.5779E-005 in Wall Fixity Fix-Pin E - Bending 1 Mpsi

Along Wall "x" Dir 3.1589E-002 in E - Shear 1 Mpsi

w



HCP ENGINEERING Project Title: ~ Home2, SSF
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Project Descr:

Project ID:  2017-06
Y

‘Torsional Analysls of ngld Dlaphragm
I Lic. # : KW-06007967 ‘ ) ‘
Description : Shear Walls

HCP ENGINEER!NG

Licensee

i Wall Information = " -

X Wall .G, Location

Label:  20A 14,08 ft Length 27 ft

Y Wall C.G. Location 155.75 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 0 deg Thigkness 12in
Along Wall "y" Dir 9.8322E-005 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 3.3928E-002 in E - Shear 1 Mpsi

Label:  20B X Wall C.G. Location 38 ft Length 12 ft

) . . Y Wall C.G. Location 155.75 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW Odeg  Thickness 12in
Along Wall "y" Dir 6.4599E-004 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 7.6339E-002 in E - Shear 1 Mpsi

Label:  20C X Wall C.G. Location 58.17 ft Length 175 ft

Y Wall C.G. Location 155.75 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 0 deg ngkness 12 in
Along Wall "y" Dir 1.2267E-004 in Wall Fixity Fix-Fix E - Bending 1 Mpsi
Along Wall "x" Dir 5.2347E-002 in E - Shear 1 Mpsi

Label: 3 X Wall C.G. Location 13.75 ft Length 8.5 ft

Y Wall C.G. Location 92 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 0 deg Thigkness 121in
Along Wall "y" Dir 1.6541E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 1.0777E-001 in E - Shear 1 Mpsi

Label: 5 X Wall C.G. Location 50.25 ft Length 29.7 ft

Y Wall C.G. Location 84.7 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 0 deg Thigkness 121in
Along Wall "y" Dir 8.2052E-005 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 3.0844E-002 in E - Shear 1 Mpsi

Label: 7A X Wall C.G. Location 73.25 1t Length 17.5 ft

. ) . Y Wall C.G. Location 92 ft Height 14 ft

Wall Deflections {Stiffness) for 1.0 kip load : Wall Angle CCW Odeg  Thickness 120
Along Wall "y" Dir 2.5067E-004 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 5.2347E-002 in E - Shear 1 Mpsi

Label: 7B X Wali C.G. Location 107.8 ft Length 15 ft

. . . Y Wall C.G. Location 92 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 0 deg Thickness 121in
Along Wall “y" Dir 3.6435E-004 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 6.1071E-002 in E - Shear 1 Mpsi

Label:  8A X Wall C.G. Location 115.5 ft Length 6 ft

. ) . Y Wall C.G. Location 78.7 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load Wall Angle CCW 90deg  Thickness 12in
Along Wall *y" Dir 4.4679E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 1.5268E-001 in E - Shear 1 Mpsi

Label: 8B X Wall C.G. Location 115.5 ft Length 6 ft

) ) . Y Wall C.G. Location 66 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 90deg  Thickness 121in
Along Wall "y" Dir 4.4679E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 1.5268E-001 in E - Shear 1 Mpsi

Label:  8C X Wall C.G. Location 115.5 ft Length 6 ft

Y Wall C.G. Location 52.83 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 90 deg Thigkness 121in
Along Wall "y" Dir 4.4679E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 1.5268E-001 in E - Shear 1 Mpsi

Label: 8D X Wall C.G. Location 115.5 ft Length 71t

Y Wall C.G. Location 40 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW 90 deg Thigkness 12in
Along Wall "y" Dir 2.8667E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 1.3087E-001 in E - Shear 1 Mpsi

Label:  8E X Wall C.G. Location 115.5 ft Length 751t

Y Wall C.G. Location 27 ft Height 14 ft

Wall Deflections (Stiffness) for 1.0 kip load : “Wall Angle CCW 90 deg Thigkness 12in
Along Wall "y" Dir 2.3548E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 1.2214E-001 in E - Shear 1 Mpsi
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Description : Shear Walls

- Wall Information B
Label:  8F X Wall C.G. Location 115.5 ft Length 8.5 ft

Wall Deflections (Stiffness) for 1.0 kip load : vv\é\{laﬂn(;.lg.ch\(/:@ fon 14'236 geg ?ﬁmess 1‘21 |f:1
Along Wall "y" Dir 1.6541E-003 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 1.0777E-001 in E - Shear 1 Mpsi
Label:  9A X Wall C.G. Location 129 ft Length 28.8 ft
, . ) Y Wall C.G. Location 0 ft Height 14 ft
Wall Deflections (Stiffness) for 1.0 kip load : Wall Angle CCW Odeg  Thickness 12in
Along Wall “y" Dir 8.6901E-005 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 3.1808E-002 in E - Shear 1 Mpsi
Label: 9B X Wall C.G. Location 158.5 ft Length 17 ft
Wall Deflections (Stiffness) for 1.0 kip load ; Jvﬁﬁa)\'n‘;'.f‘c%’&&‘ fon 8 Lteg ?ﬁi[ggrtless 13 f;
Along Wall "y" Dir 2.6853E-004 in Wall Fixity Fix-Pin E - Bending 1 Mpsi
Along Wall "x" Dir 5.3886E-002 in E - Shear 1 Mpsi
ANALYSIS SUMMARY : Maximum shear forces applied to resisting elements. Eccentricity with respect to Center of Rigidity
Max Shear along Member Local "y-y" Axis Max Shear along Member Local "x-x" Axis
Resisting Element  Load Angle X-Ecc (ff) Y-Ece (ft) Shear Force (k) Load Angle X-Ecc (ft) Y-Ecc (ft)  Shear Force (k)
10A 90 -18.33 0.91 : s 0 0.37 091 - .0.61
108. 90 -18.33 091 -0 0.37 0.91
12 90 1833 0.91 0o 0.37 0.91
% 0 898 o, 911 90 -18.33 0.91
18 0 898 911 90 -18.33 0.91
- 90 0.37 0.91 0 -8.98 9.1
18 90 0.37 0.91 0 -8.98 91
2 90 0.37 0.91 0 -8.98 2.4
20A 0 -8.98 9.11 90 0.37 0.91
20B 0 -8.98 9.11 90 0.37 0.9
20C 0 -8.98 9.11 90 0.37 0.91
3 0 0.37 0.91 80 - 0.37 0.91
5 0 0.37 0.91 90 0.37 0.91
A 0 0.37 0.91 90 0.37 0.91 0.976
78 0 0.37 0.91 90 -18.33 0.91 . 0.841
8A 90 18.33 0:91 0 0.37 0.91 0205
88 90 -18.33 0.91 0 0.37 091 025
8¢ _ 90 18,33 0.91 0 037 091 0205
8D 90 -18.33 0.91 0 0.37 0.91 0.239
8E 90 -18.33 091 - 0 0.37 0.91 0.256
8F 90 -18.33 0.9 31,024 0 0.37 0.91 0.291
9A 0 0.37 0.91 . 360.286 90 -18.33 0.91 1641 -
9B 0 0.37 0.91 116.595 90 -18.33 0.91 1.005
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_Analysis Notes

This program is designed to distribute an applied shear load to a set of resisting elements.

Each resisting element data entry specifies a deflection along a "major" and "minor" axis due to a 1,000 Ib load. Each resisting element may be entered as a wall or a column
(whereby the deflection is calculated), or as a generic resisting element with specified deflection. The deflections define the stiffness of each resisting element,

Each resisting element is defined at an (X,Y) location from a datum the user has previously defined. A counter-clockwise rotation of the element can be entered with respect to a
traditional "+X" axis line.

A main "shear" load and an optional orthogonal shear load are specified for distribution to the system of resisting elements. In addition the maximum orthogonal dimensions of the
structure and minimum accidental eccentricity percentage are specified.

From the entered loads the program calculates resultant force vectors for each angular orientation that is requested. The force is applied to the resisting elements in angular
increments to generate a series of resulting direct and torsional shear loads on each element. This application of force is then repeated at angular intervals along an elliptical path
defined by the minimum accidental eccentricity.

The end result is a table of direct shear and torsional shear values for gach element from the iterated angles of load application and accidental eccentricity, These values are then
searched fo find the maximum major and minor axis shears applied to each resisting element.
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I HCP ENGINEERING  PROJECT : WALL 1A eace: W7

0 st
e prescsen CLIENT : DESIGN BY :
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) ' = 4 ksl SHEAR WALL LENGTH L = 9.50 ft
REBAR YIELD STRESS fy = 60 ksl SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 742 k BULB END DEPTH D = 1200 in
FACTORED MOMENT LOAD My = 399 ftk BULB REINFORCING 6 # 5
FACTORED SHEAR LOAD Vy = 42 kK WALL HORIZ. REINF 2 # 5 @ 12 inoc.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 95 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 12 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB . 6 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. 7 g t
HOOP REINF - WIDTH, B, DIR. 2  legsof # 4 o
HOOP REINF - LENGTH DIR. 3 legsof # 4 B R
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) b ]
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 74.2 k < 035A4fc'= 1916 k [Satisfactory}
where  Ag = 1368 in?, |
Ts ‘ Cs
3000 ) |
Ts1 | Csn
2500 - P |
2000 - i l j g
S
1500 - | *
¢ Pn (k) | Ce
1000 1 | = Bic
500 - | L I
FORCE DIAGRAM
ol —— : : : |
//;woey 2000 3000 4000 5000 6000 |
-500 |
fy/Es C
-1000

o Mn (ftK) |\‘\l\]\u
STRAIN DIAGRAM

CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

0.003

(PUwn. = 0.0020 [for Ay (f)°= 86.52  Kips > Vu, and bar size # 5 horizontal]
(P dmn, = 0.0012 [for Agy (f)*°= 8652  Kips > Vu, and bar size # 5 vertical]
(P)provs. = 0.0043 > (Pmin [Satisfactory]
(01 Yorowa, = 0.0043 > (0 i [Satisfactory] _
where Aoy = 1368 in® (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and Is satisfactory. Since wall  Vy < 2Ay (fc')o'5 ,

one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

Vi =MIN [9 Agy (o ()" + Pify), 6 8 Agy (6)*°] = 367.78 kips > W [Satisfactory)
where o = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 1.47 <1.5)

o)) > Pt [Satisfactory] (only for hy, / L > 2.0, ACI 318-14 18.10.4.3)




{cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) Zﬁ/ 7%
O Pmax=0.8 $[0.85f' (Ag-Agp) +fy Ayl = 2683.2 kips. > Py [Satisfactory] p
where ¢ = 0.65 (ACI 318-14 21.2)
Ag = 8.99 In% .

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 2568 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE€, =0.003 AND € =1, / Eg = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d €/ (Ec+E) = 64 in a=CyPy = 54 in By = 0.85 (ACI318-1422.2.2.4.3)
¢ = 0.65 + (€;-0.002)(250/3) = 0.656 (ACI 318-14 21.2) d=(L-05D)= 108 In
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 1476 kips AND 4493 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

OM,=09M, = 2234 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
~¢ Py =-0.9 MIN(Ay Fy, 8.37%%4Lt)= -485  kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

% Pp (kips) ¢ My, (ft-kips)

AT AXIAL LOAD ONLY = 2683 0

AT MAXIMUM LOALC = 2683 2568
AT 0 % TENSION = 2640 2690
AT 25 % TENSION = 2237 3636
AT 50 % TENSION = 1925 4106
AT £ = 0.002 = 1489 4443
AT BALANCED CONDITION = 1476 4493
AT € = 0.006 = 1136 5443
AT FLEXURE ONLY = 0 2234
AT TENSION ONLY = -485 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oM, = 2522 Kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900 (ACl 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

¢ < (L hy)/ (800 3,) for ACI 21.9.6.2 apply or fo<0.2f' for ACl 18.10.6.3 apply [Satisfactory]
where ¢ = 13 in. (distance from the extreme compression fiber to neutral axis at j & M, loads. )
& =
=
y = 57 in. (distance from the extreme compression fiber to neutral axis at |} & M, loads. )
A= 1440 in% (area of transformed section. )
| = 1559866  in*. ( moment of inertla of transformed section. )
Or the longitudinal relnforcement ratio at the wall end = 0.013 > 400 /1, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,0.5¢ )= 6.44 in.(ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h,)/3.] = 8 in.o.c. (ACI 318-14 18.10.6.2 & 18.10.6.5)
Ash, 5o =(0.095 e Te' )/ fyn NA i’
Ash, Lo =(0.09'5 ho ') / NA I,

1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

Pul/AY+(Myy/l) = 0.226 ksi. ( the maximum extreme fiber compressive stress at |} & M,, loads. )




W HC P ENGINEE PROJECT: WALL 1B PAGE: 1y 7-tb
- piers carsr CLIENT : DESIGN BY : &’
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A ~
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (AC1 318 19.2.1.1) fg' = 4 ksl SHEAR WALL LENGTH L = 16.50 ft
REBAR YIELD STRESS fy = 60 ksl SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 1288 k BULB END DEPTH D = 2400 in
FACTORED MOMENT LOAD My = 2706 ftk BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy = 164 Kk WALL HORIZ. REINF 2 # 5 @ 12 inoc.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 165 ft HOOP REINF - WIDTH, B, DIR 2 # 4 Q@ 8 ino.c.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 In THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 10 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. ’ 74
HOOP REINF - WIDTH, B, DIR. 2 legsof # 4 1 t « |
HOOP REINF - LENGTH DIR. 3  legsof # 4 B o
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) » |
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 1288  k < 035A¢f'= 3326 k [Satisfactory]
where Ay = 2376 in’ |
Ts | Cs
5000 A |
Tsi 1 Csn
4000 e | .
3000 - { ’ :l 2
o
o Pn (k) 2000 I *Cc
o =P
1000 - | L 1 I
0 * . : FORCE DIAGRAM |
500 10000 15000 20000 |
-1000 | 1
fy/Es | c
-2000

0.003

1
o Mn (ftk) Iw
STRAIN DIAGRAM |

CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(Ptdin. = 0.0025 [for Agy (f)°°= 150.27  kips < Vu, and bar size # 5 horizontal]
(P! ). = 0.0025 [for Ay (fc)°= 15027  kips < Vu, and barsize #5 verticall
(Pt dorova. = 0.0043 > (Pt )mn. [Satisfactory]
(1 dorova. = 0.0043 > (P i [Satisfactory]
where Agy = 2376 I’ (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy < 2A4 (N0,

one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Ol (f)°° + Pefy), 6 8 Agy (()°°] = 638.77 kips > vV, [Satisfactory]
where 6 = 0.80 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 0.85 <1.5)

o]} > Pt [Satisfactory] (only for hy, /L > 2.0, ACI 318-14 18.10.4.3)




(cont'd)

CHECK FLEXURAL & AXIAL CAPACITY 7h -6
MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) 7,
O Pmax=0.8 0[0.85f;' (Ag-Agp) +fyAg = 4629.6 Kips. > P, [Satisfactory]
where ¢ = 0.65 (ACI318-14 21.2)
Ag = 1457 in®

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 7804 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

AS €, = 0.003 AND & = f, / E = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Cp=d &€/ (Ec+8&) = 110 i a=Cpfy= 924 In By = 0.85 (ACI318-1422.2.2.4.3)
0= 0.65 + (€ -0.002)(250/3) = 0.656 (ACI318-1421.2) d=(L-05D)= 186 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 2540 kips AND 13389 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oMy =09M, = 8600  Kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
~¢Pp=-09 MIN(AGFy, 3.31,°%4Lt)= -787 Kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Py (kips) & Mp, (ft-kips)

AT AXIAL LOAD ONLY = 4630 . 0

AT MAXIMUM LOAL = 4630 7804
AT 0 % TENSION = 4543 8217
AT 25 % TENSION = 3850 10967
AT 50 % TENSION = 3313 12312
AT &= 0.002 = 2563 13244
AT BALANCED CONDITION = 2540 13389
AT £ = 0.005 = 1942 16118
AT FLEXURE ONLY = 0 6600
AT TENSION ONLY = -787 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY

oMy = 7459 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900  (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT
c < (L hy)/(6003,) for ACI 21.9.6.2 apply or fo<0.2f; for ACI 18.10.6.3 apply [Satisfactory]
where c = 23 in. (distance from the extreme compression fiber to neutral axis at i} & M, loads. )

1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

&y =
£ = Pu/AFMY/L) = 0.446 ksi. ( the maximum extreme fiber compressive stress at R, & M, loads. )
y = 99 in. (distance from the extreme compression fiber to neutral axis at } & M, loads. )
A = 2493 in2. ( area of transformed section. )
| = 8145307  in*, ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400 /1, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,0.5¢ )= 11.48 in. (ACI 318-14 18.10.6.4)

The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. {ACI 318-14 18.10.6.2 & 18.10.6.5)

Ash, soir =(0.098he fe') / fyn = NA In?

Ash, Lom =(0.098 ho fe' )/ fyp = NA i’
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CLIENT : DESIGN BY : 3
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) f' = 4 ksl SHEAR WALL LENGTH L = 2900 ft
REBAR YIELD STRESS fy = 60  ksi SHEAR WALL THICKNESS t = 12,00 in
BULB END WIDTH B = 12,00 in
FACTORED AXIAL LOAD Py = 311 k BULB END DEPTH D = 2400 in
FACTORED MOMENT LOAD My = 17255 ft-k BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy = 595 k WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 inoec.
LENGTH OF SHEAR WALL L = 29 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 0 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. 0.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. M 74 t
HOOP REINF - WIDTH, B, DIR. 2  legsof # 4 ] §
HOOP REINF - LENGTH DIR. 3 legsof # 4 B N
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) ~
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 311 k < 035A4f' = 5846 Kk [Satisfactory]
where Ay = 4176 in?. |
Ts | Cs
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(POmin. = 0.0025 [for Acy(f)**= 26411 kips < Vu, and bar size # 5 horizontal]
(Pdn = 00025 [for Aey ()™= 26411 Kips < Vu, and bar size # 5 vertical]
(Pt)orova. = 0.0043 > (Pt )min. [Satisfactory]
(P1 Jorova. = 0.0043 > P [Satisfactory]
where Agy = 4176 in’ (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  V, > 2Ay (fc')("5 ,

two curtains reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [¢ Agy (Ol ()% + Pify), 0 8 Agy (£)°] = 1122.68 kips > VY, [Satisfactory]
where 6 = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 0.48 <1.5)

pr > Pv  [Satisfactory] (only for h,, /L > 2.0, ACI 318-14 18.10.4.3)

(0.003




{cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) v A
$ Prmax =08 ¢ [0.851 (Ag-Agy) +fy Ayl = 8040.1 Kips. > Py [Satisfactory] C)
where o = 0.65 (ACI318-14 21.2)
Ag = 2232 In’

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 23382 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE, =0.003 AND € =1,/ E; = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d&/(E+E) = 199 in a=Cyfy = 169 In Bi = 0.85 (AC!318-1422.2.2.4.3)
0 =0.65 + (€,-0.002)(250/3) = 0.656 (ACI318-1421.2) d=(L-05D)= 336 In
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 4608 kips AND 39863 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 17432 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY S
~§ Pp=-09MIN(AyFy, 3374 L t)= -1205  kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Py, (kips) ¢ My, (ft-kips)

AT AXIAL LOAD ONLY = 8040 0

AT MAXIMUM LOAEL = 8040 23382
AT 0 % TENSION = 8040 22779
AT 25 % TENSION = 6883 31939
AT 50 % TENSION = 5943 36416
AT £ ¢=0.002 = 4645 39432
AT BALANCED CONDITION = 4608 39863
AT €= 0.005 = 3599 48502
AT FLEXURE ONLY = 0 17432
AT TENSION ONLY = -1205 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oM, = 21183 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.85 + (& - 0.002)(250/3) , 0.65]} = 0.900 (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

¢ <(Lhy)/ (600 3,) for ACI 21.9.6.2 apply or fo < 0.2 1, for ACI 18.10.6.3 apply [Satisfactory]
where ¢ = 38 in (distance from the extreme compression fiber to neutral axis at i} & M, loads. )
S, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2.)
£ = Pu/A+My/l) = 0.891 ksi. ( the maximum extreme fiber compressive stress at R, & M, loads. )

y
A 4356 in“. ( area of transformed section. )
1 43956219  in*. (moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400/ 1y [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(c-0.1L,05¢ )= 19.18 in. { ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6 , 4+(14-h,)/3] = 8 in.o.c. { AC! 318-14 18.10.6.2 & 18.10.6.5)
Ash, o = (0:098 he T )/ fyn NA I’
f 2
Ash, Lor = (0.098 he f' )/ fyn

174 in. (distance from the extreme compression fiber to neutral axis at |} & My, loads. )
2

u

1l

N/A - in%
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Hes eseny CLIENT : DESIGN BY : ;
JOB NO. : DATE : REVIEW BY .
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (AC1 318 19.21.1) f' = 4 ks SHEAR WALL LENGTH L = 8.50 ft
REBAR YIELD STRESS fy = 60 ksi SHEAR WALL THICKNESS t = 12,00 in
BULB END WIDTH B = 12,00 In
FACTORED AXIAL LOAD Pu = 361 Kk BULB END DEPTH D = 12,00 in
FACTORED MOMENT LOAD My = 1615 ftk BULB REINFORCING 6 # 5
FACTORED SHEAR LOAD Vy = 19 Kk WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 Ino.c.
LENGTH OF SHEAR WALL L = 85 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 Ino.c.
THICKNESS OF WALL t = 12 In HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 12 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN 1S ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L L
REINF, BARS AT BULB 6 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. 0.c. D ’l
WALL DIST. VERT. REINF, 2 # 5 @ 12 in. o.c. q Lq t
HOOP REINF - WIDTH, B, DIR. 2  legsof # 4 u
HOOP REINF - LENGTH DIR. 3 legsof # 4 B RN
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) b
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 361 K < 035A4f'= 1714 Kk [Satisfactory]
where Ay = 1224 in?, |
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)
(P )win. = 0.0020 [for Agy (f)*% = 7741 kips > Vu, and bar size # 5 horizontal]
(P Jmn. = 0.0012 [for A (i) = 77.41  Kips > Vu, and bar size # 5 vertical]
(Pt )provd, = 0.0043 > (pt Jonin. [Satisfactory]
(Pr dorova. = 0.0043 > (P min. [Satisfactory]
where Agy = 1224 in’ (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  V, < 2Ay (fc')°‘5 ,
one curtain reinforcement required. (ACI 318-14 18.10.2.2)
CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)
OV =MIN [ Agy (Ol (i) + Pyl ¢ 8 Agy (16)°°] = 31540 Kips > Vy [Satisfactory]
where o = 0.60 (conservatively, ACI 318-14 21.2)
O = 27 (for hy/L = 1.65 @[1.52])
P > Pt [Satisfactory] (only for hy, /L > 2.0, ACI 318-14 18.10.4.3)




(cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) 9/7 ,”
0 Prax=0.8 00851, (Ag- Aq) +fy Agl = 24104 Kips. > Py (Satisfactory] (s
where ¢ = 085 (ACI318-1421.2)
Agt = 8.37 in?,

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 2068 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE€; =0.003 AND & =1, / Es = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d €/ (€ +E) = 57 i a=CyBy = 48 in Bi = 0.85 (ACI318-1422.2.2.4.3)
¢ =0.65 + (£ -0.002)(250/3) = 0.656 (ACI 318-14 21.2) d=(L-05D)= 96 in
DESIGN AXIAL AND MOMENT CAPAGCITIES AT THE BALANCED STRAIN CONDITION ARE 1311 kips AND 3634 ft-Kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 1858  kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
-0 Pp=-0.9 MIN(AyFy, 3.37%%41Lt)= -452  Kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Py (kips) ¢ M, (ft-kips)

AT AXIAL LOAD ONLY = 2410 0

AT MAXIMUM LOALC = 2410 2068
AT 0 % TENSION = 2354 2209
AT 25 % TENSION = 1994 2954
AT 50 % TENSION = 1714 3324
AT €= 0.002 = 1323 3593
AT BALANCED CONDITION = 1311 3634
AT g (= 0.005 = 1003 4393
AT FLEXURE ONLY = 0 1858
AT TENSION ONLY = 452 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, 1S GIVEN BY

oMy = 3009 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900  (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

c < (L hy)/ (600 3,) for ACI 21.9.6.2 apply or fe < 0.2f; for ACI 18.10.6.3 apply [Satisfactory]
where c = 19 in. ( distance from the extreme compression fiber to neutral axis at | & M,, loads. )
8, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )
£ = (Py/AY+(Myy/l) = 0.368 ksi. (the maximum extreme fiber compressive stress at R, & M, loads. )
y = 51 in. (distance from the extreme compression fiber to neutral axis at |j & M, loads. )
A 1291 in?, (area of transformed section. )
| 1119584  In*. ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.013 > 400/f, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,0.5¢ )= 9.57 in. (ACI 318-14 18.10.6.4)

The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. (ACI 318-14 18.10.6.2 & 18..10.6.5)
Ach,som =(0.098 e ')/ fyn ’

n

N/A  In%
Ash,Lor =(0.09s hefe') /iy = NA - In®

1
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(P)min. = 0.0025 [for Ay (f)*°= 27049  Kips < Vu, and bar size # 5 horizontal]
(P: Jmin. = 0.0025 [for Aoy (fe)*®= 270.49  Kips < Vu, and bar size # 5 vertical]
(Pt dorova. = 0.0043 > (Pt min, [Satisfactory]
(P dprova. = 0.0043 > (P dnin. [Satisfactory]
where Agy = 4277 in’ (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy < 2Ay (fc')o‘5 ,

one curtain reinforcement required. (ACI 318-14 18.10.2,2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Ol ()% + Pify), 0 8 Agy ()°°] = 1149.78 kips > vy, [Satisfactory]
where ¢ = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 047  <15)

o] > Pt [Satisfactory] (only for hy /L > 2.0, ACI 318-14 18.10.4.3)

0.003
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CLIENT : DESIGN BY : (7
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Desigh Based on ACI 318-11 & 2016 CBC Chapter A e
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) o' = 4 ksi SHEAR WALL LENGTH L = 29.70 ft
REBAR YIELD STRESS fy = 60  ksi SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 216 k BULB END DEPTH D = 2400 in
FACTORED MOMENT LOAD My = 11345 ft-k BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy = 382 k WALL HORIZ. REINF 2 # 5 @ 12 inoec.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 207 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 inodc.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L L
REINF. BARS AT BULB 10 # 5 ’|
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. i 4 t -
HOOP REINF - WIDTH, B, DIR. 2 legsof # 4 1 o —
HOOP REINF - LENGTH DIR. 3 legsof # 4 B R\
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) b |
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1805A)
Pu= 2156 K < 035Agf'= 5088 k [Satisfactory]
where Ay = 4277 in?, v |
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{cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) Zy/ A
O Prax=0.8 $[0.85 T (Ag- Ag)+ T, Al = 8231.1 kips. > P, [Satisfactory] sk
where ¢ = 0.65 (ACI318-1421.2)
Ag = 2275 in’

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 24500 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE, =0.003 AND & =1,/ E = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d €/ (€ +E) = 204 in a=CyBy = 173 in By = 0.85 (ACI318-14 22.2.2.4.3)
=065+ (§-0.002)(250/3)=  0.656 (ACI318-14 21.2) d=(L-05D)= 3444 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 4724 kips AND 41757 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 18183 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.6.4.6, THE PURE AXIAL TENSION CAPACITY IS
—0 Py =-09MIN(AyFy,3.37%%4Lt)= -1229  kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ P (kips) & My, (ft-kips)

AT AXIAL LOAD ONLY = 8231 0

AT MAXIMUM LOALC = 8231 24500
AT 0 % TENSION = 8231 23802
AT 25 % TENSION = 70583 33432
AT 50 % TENSION = 6091 38137
AT € = 0.002 = 4762 41306
AT BALANCED CONDITION = 4724 41757
AT € {=0.005 = 3691 50818
AT FLEXURE ONLY = 0 18183
AT TENSION ONLY = -1229 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oM, = 20858 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3} , 0.65]} = 0.900  (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

¢ < (L hy)/ (600 3,) for AC! 21.9.6.2 apply or fo<0.2f, for ACl 18.10.6.3 apply [Satisfactory]
where ¢ = 36 In. (distance from the extreme compression fiber to neutral axis at § & M, loads. )
O, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

£ = Pu/A)+My/l) = 0.562 ksi. ( the maximum extreme fiber compressive stress at R & M, loads. )

y = 178 in. ( distance from the extreme compression fiber to neutral axis at § & My, loads. )
A= 4460 in?. ( area of transformed section. )
| 47207785  in*. ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400 /1y [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,0.5¢ )= 18.20 in. (AC1318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. (ACI 318-14 18.10.6.2 & 18.10.6.5)

Ash, 8o = (0.098 N T )/ fyn NA IR’
Ash, Lo =(0.09's hg ') / NA - in’.

I
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b PR CLIENT : DESIGN BY : Sé
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.24.1) f' = 4 ksl SHEAR WALL LENGTH L = 1750 ft
REBAR YIELD STRESS fy = 60 ksl SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 4685 k BULB END DEPTH D = 2400 in
FACTORED MOMENT LOAD My = 2187.5 ft-k BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy 125 K WALL HORIZ, REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 175 HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 inowc.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 10 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. 4 7+
HOOP REINF - WIDTH, B, DIR. 2 legs of # 4 ] t o {
HOOP REINF - LENGTH DIR. 3 legs of # 4 B o
WALL EFFECTIVELY CONTINUQUS ? Yes (ACI 18.10.6.2 apply) L
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu = 468.5 k < 035A4f' = 3528 k [Satisfactory]
where Ay = 2520 in% |
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(Ptdmn. = 0.0020 [for Agy (f)* = 160,38  kips > Vu, and bar size # 5 horizontal]
(P )n. = 0.0012 [for Aoy (i) = 150.38  kips > Vu, and bar size # 5 vertical]
(Ptdorova. = 0.0043 > (Pt)nn. [Satisfactory]
(P dorova. = 0.0043 > (P win. [Satisfactory]
where A= 2520 in? (gross area of concrete section bounded by web thickness and length in the shear direction)

The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy, < 2A (N

I one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (AC! 318-14 18.10.4.1 & 18.10.4.4)

$Vn =MIN [ Agy (Ol (i)°° + Pefy), & 8 Agy ()] = 677.48 kips > v, [Satisfactory]
where ¢ = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 0.80 <1.5)
o > Pt [Satisfactory] {only for hy, /L > 2.0, AC! 318-14 18.10.4.3)




CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) Zﬂ/ 4 é
O Prmax =0.8 0[0.85f;' (Ag-Ag) +fyAg] = 4902.4 Kips. > Py [Satisfactory] {0
where ¢ = 0.65 (ACI318-14 21.2)
Ag = 1519 in%

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 8749 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEQUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE€; =0.003 AND € =1,/ Es = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=dE€/(E;+E) = 17 in a=Cpfy = 100 In By = 0.85 (ACI318-1422.2.2.4.3)
¢ = 0.65 + (€ -0.002)(250/3) = 0.656 (ACI 318-14 21.2) d=(L-05D)= 198 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANGED STRAIN CONDITION ARE 2706 kips AND 14995 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

OMp=09M, = 7286 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
~¢ Py =-0.9 MIN(Ay Fy, 3.37°%4Lt)= -820  kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Py (kips) & My, (ft-kips)

AT AXIAL LOAD ONLY = 4902 0

AT MAXIMUM LOAEL = 4902 8749
AT 0 % TENSION = 4828 9124
AT 25 % TENSION = 4092 12248
AT 50 % TENSION = 3524 13778
AT € (= 0.002 = 2730 14832
AT BALANCED CONDITION = 2706 14995
AT € = 0.005 = 2075 18076
AT FLEXURE ONLY = 0 7286
AT TENSION ONLY = -820 0

DESIGN FORCES P, & M,; ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM, FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, i{S GIVEN BY
oM, = 10480 Kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900  (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT :
¢ < (L hy)/ (800 d,) for ACt21.9.6.2 apply or fo < 0.2f' for ACI 18.10.6.3 apply [Satisfactory]
where ¢ = 32 in. (distance from the extreme compression fiber to neutral axis at |} & M, loads. )

u 1.2 In. ( design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

d, =
= P/A+Myll) = 0.461 ksl. ( the maximum extreme fiber compressive stress at R, & M,, loads. )
y = 105 in. (distance from the extreme compression fiber to neutral axis at B & M, loads. )
A= 2642 in% ( area of transformed section. )
I = 9710064 In*. (moment of Inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400/ 1y, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,0.5¢ )= 16.13 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. (ACI 318-14 18.10.6.2 & 18.10.6.5)
Asn,som =(0.095 he fe' )/ fyn NA - in®

Ash,Lor =(0.09s hefe') /iy = N/A i’
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JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) f;' = 4 ksi SHEAR WALL LENGTH L = 16.00 ft
'|REBAR YIELD STRESS fy = 60 ksl SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD Py, = 4015 k BULB END DEPTH D = 24.00 In
FACTORED MOMENT LOAD My = 1290 ftk BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vo = 86 Kk WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 15 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L L
REINF. BARS AT BULB 10 # 5 '|
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o0.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. i 7’| t
HOOP REINF - WIDTH, B, DIR. 2 legs of # 4 o
HOOP REINF - LENGTH DIR. 3 legs of # 4 B o - .
WALL EFFECTIVELY CONTINUQUS ? Yes (ACI 18.10.6.2 apply) » ] |
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 401.5 k < 035A¢f'= 3024 k [Satisfactory]
where Ay = 2160 in% |
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)
(P mn. = 0.0020 [for Agy ()%= 136,61  kips > Vu, and bar size # 5 horizontal]
(Pt ). = 0.0012 [for Agy ()*°= 136.61  kips > Vu, and bar size # 5 vertical]
(Pt )provd. = 0.0043 > (pt )min. [Satisfactory]
(Pr Yorova. = 0.0043 > (P min. [Satisfactory]
where Agy = 2160 in’ (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy < 2Ay (fc')“'5 ,
one curtain reinforcement required. (ACI 318-14 18.10.2.2)
CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)
GV =MIN [ Agy (O ()% + Pify), ¢ 8 Agy (16)°°] = 580.70 kips > Vy [Satisfactory]
where o = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 30 (for hy,/L = 0.93 <1.5)
P > P.  [Satisfactory] (only for hy, / L > 2.0, ACI 318-14 18.10.4.3)




CHECK FLEXURAL & AXIAL CAPACITY
MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4)
O Prax =0.8 ¢ [0.85 T (Ag - Agy) + fy Agy] = 4220.3 kips. > Py [Satisfactory]
where ¢ = 0.65 (ACI318-14 21.2)
Ag = 1364 in’

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 6487 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN AC! 318-14 21.2.2

AS €, =0.003 AND €; =, / Es = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d &/ (Ec+E&) = 99 in a=CyPBy = 85 in By = 0.85 (ACI318-1422.2.2.4.3)
¢ = 0.85 + (£ -0.002)(250/3) = 0.656 (ACI318-14 21.2) d=(L-0.5D)= 168 in
DESIGN AXIAL AND MOMENT CAPAGITIES AT THE BALANGED STRAIN CONDITION ARE 2292 kips AND 11148 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

dM,=09M, = 5630  kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
-0 P =-09 MIN(AGFy,337,°%4 L t)= =737 Kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

& P (kips) & My, (fe-kips)

AT AXIAL LOAD ONLY = 4220 0

AT MAXIMUM LOAC = 4220 6487
AT 0 % TENSION = 4115 6943
AT 25 % TENSION = 3486 9174
AT 50 % TENSION = 2997 10264
AT € {=0.002 = 2313 11027
AT BALANCED CONDITION = 2292 11148
AT €= 0.005 = 1743 13389
AT FLEXURE ONLY = 0 5630
AT TENSION ONLY = ~737 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oMy = 7949 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900  (ACl 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.8.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT
c < (L hy)/ (600 d,) for ACI 21.9.6.2 apply or fo < 0.2 for ACI 18.10.6.3 apply [Satisfactory]
where c = 28 in. (distance from the extreme compression fiber to heutral axis at B & M, loads. )

u 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

= ( =

8
£ Pu/A)+(Myy/l) = 0.404 ksi. ( the maximum extreme fiber compressive stress at R & M, loads. )
y = 90 in. (distance from the extreme compression fiber to neutral axis at B & M, loads. )
A= 2270 in2 ( area of transformed section. )
| = 6128259  in®, ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400 /1, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,0.5¢c )= 14.18 in. (ACI 318-14 18.10.6.4)

The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. (ACl 318-14 18.10.6.2 & 18.10.6.5)

Ash, som = (0095 he fe') /Ty = NA i’

Ash, Lom = (0.09 8 o fe' )/ fyp = NA - in?

(cont'd)
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(P i, = 0.0020 [for Ay (fe' )05 68.31 kips > Vu, and bar size # 5 horizontal]
(P . = 0.0012 [for Ay (fe )0 = 68.31 Kips > Vu, and bar size # 5 vertical]
(PO prova. = 0.0043 > (Pt)nin [Satisfactory]
(P Jorovs. = 0.0043 > (P! in [Satisfactory]
where Ay = 1080 in® (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy, < 2Au (N,

one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Olg (£)°° + Pefy), 0 8 Agy (f)°°1 = 260.30 kips >V, [Satisfactory]
where o = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 23 (for hy/L = 1.87 @11.5 2])

Pr > Pt [Satisfactory] {only for h,, /L > 2.0, AC1 318-14 18.10.4.3)

0.003

CLIENT : DESIGN BY : 6%
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) f¢' = 4 ksi SHEAR WALL LENGTH L = 750 ft
REBAR YI|ELD STRESS fy = 60  ksi SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 224 k BULB END DEPTH D = 12.00 in
FACTORED MOMENT LOAD My = 2325 ft-k BULB REINFORCING 6 # 5
FACTORED SHEAR LOAD Vo = 31 kK WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 75 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 Inowc.
DEPTH AT FLANGE D = 12 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 6 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. ’ 7‘
HOOP REINF - WIDTH, B, DIR. 2  legsof # 4 t o
HOOP REINF - LENGTH DiR. 3 legsof # 4 B N
WALL EFFECTIVELY CONTINUOUS ? Yes (AC! 18.10.6.2 apply) b
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 224 k < 035Af'= 1612 Kk [Satisfactory]
where Ay = 1080 in’ |
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{cont'd)

CHECK FLEXURAL & AXIAL CAPACITY Z0/7 ,0é
MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) 64
O Pmax =0.8 ¢[0.85f' (Ag-Ag) +fyAg] = 2137.5 kips. > Py [Satisfactory]
where ¢ = 0.65 (ACI318-14 21.2)
Agq = 775 In’.

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 1622 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

AS €, = 0.003 AND € = f,/ E = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Cp=d €/ (Ec+Es) = 50 in a=CpB1= 42 in By = 085 (ACI318-1422,2.2.4.3)
=065+ (€,-0.002)(250/3) = 0.656 (ACI318-1421.2) d=(L-05D)= 84 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 1145 kips AND 2864 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 1514 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
- ¢ Pn=-09 MIN(Ay Fy,337,°°4Lt)= 419 Kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Py (kips) ¢ My, (ft-kips)

AT AXIAL LOAD ONLY = 2138 0

AT MAXIMUM LOALC = 2138 1622
AT 0 % TENSION = 2069 1773
AT 25 % TENSION = 1751 2340
AT 50 % TENSION = 1504 2623
AT €= 0.002 = 1156 2832
AT BALANCED CONDITION = 1145 2864
AT £¢=0.005 = 871 3453
AT FLEXURE ONLY = 0 1514
AT TENSION ONLY = -419 0

DESIGN FORCES P, & My ARE ALSO PLOTTED ON THE INTERACT!ON DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oM, = 2156 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900 (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

¢ < (L hy)/ (600 3,) for AC! 21.9.6.2 apply or fo < 0.2 for ACI 18.10.6.3 apply [Satisfactory]
where ¢ = 15 in. (distance from the extreme compression fiber to neutral axis at i & M,, loads. )
o = 1.2 in. ( design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

9,
£ = (Pu/A+My/l) = 0.359 ksi. { the maximum extreme fiber compressive stress at ) & My loads. )

y = 45 in. (distance from the extreme compression fiber to neutral axis at |} & M, loads. )
A= 1142 in%. (area of transformed section. )
| = 771082  in*. ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.013 > 400 /1, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢c-0.1L,05¢ )= 741 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6 , 4+(14-h)/3 ] = 8 in.o.c. (ACIl 318-14 18.10.6.2 & 18.10.6.5)

Ash, sor =(0.098 he ')/ fyn NA - In’.
Ash, Lor = (0.098 he fe' )/ fyn NA - In?

]
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(Pmn. = 0.0025 [for Agy (f)*°= 26229  kips < Vu, and bar size # 5 horizontal]
(P in. = 0.0025 [for Acy()*°= 26229  kips < Vu, and bar size # 5 vertical]
(Ptdorovs. = 0.0043 > (Pmin [Satisfactory]
(P1 orova. = 0.0043 > (Pt i [Satisfactory]
where Aoy = 4147 in* (gross area of concrete section bounded by web thickness and length in the shear direction)

The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy < 2A (N,

| one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)
OV =MIN [ Agy (Olg (f)*° + Piy), ¢ 8 Agy ()"

1114.94 kips Vy [Satisfactory]

where ¢ = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 0.49 <158)
[ > Pv  [Satisfactory] {only for hy, /L > 2.0, ACI 318-14 18.10.4.3)

P ENGINEERING — PROJECT : WALL 9A PAGE : 24/7-56
PRI CLIENT : DESIGN BY : ﬂ
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.21.1) f' = 4 ks SHEAR WALL LENGTH L = 2880 ft
REBAR YIELD STRESS fy = 60  ksi SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD Py, = 3459 k BULB END DEPTH D = 24.00 in
FACTORED MOMENT LOAD My = 10368 ft-k BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy = 360 k WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 288 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL { = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 10 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. 4 g
HOOP REINF - WIDTH, B, DIR. 2 legsof # 4 — t, —
HOOP REINF - LENGTH DIR. 3 legsof # 4 B R
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) | g |
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 345.9 k < 035Agf = 5806 Kk [Satisfactory]
where Ay = 4147 in?, |
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(cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) W /ﬂé
O Pmax=0.8 ¢ [0.85 ' (Ag-Ast) +fy Agtl = 7985.5 Kkips. > Py [Satisfactory] /7
where 6 = 0.65 (ACI 318-14 21.2)
Ay = 2220 in’.

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 23068 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

AS €, =0.003 AND € = f, / Eq = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Cp=d €/ (€, +E = 197 in a=Cyf; = 168 in Bi = 0.85 (ACI318-1422.2.2.4.3)
$=0.65 + (€,-0.002)(250/3) = 0.656 (ACI318-14 21.2) d=(L-05D)= 3336 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 4575 kips AND 39330 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 17220 Kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
~$Pp=-0.9 MIN(Ay Fy,3.36°°4Lt)= -1199 Kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Py (kips) ¢ M, (ft-kips)

AT AXIAL LOAD ONLY = 7986 0

AT MAXIMUM LOAC = 7986 23068
AT 0 % TENSION = 7986 22491
AT 25 % TENSION = 6834 31519
AT 50 % TENSION = 5901 35931
AT £ {=0.002 = 4612 38905
AT BALANCED CONDITION = 4575 39330
AT €= 0.005 = 3572 47850
AT FLEXURE ONLY = 0 17220
AT TENSION ONLY = -1199 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oM, = 21353 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900  (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACi318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT
¢ < (L hy)/(6003,) for ACI 21.9.6.2 apply or fo <0.21, for ACl 18.10.6.3 apply [Satisfactory]
where ¢ = 39 in. (distance from the extreme compression fiber to neutral axis at i & M, loads. )

w = 1.2 in. ( design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

)
£ = Pu/A+Myy/1) = 0.579 ksi. ( the maximum extreme fiber compressive stress at i & M, loads. )
y = 173 in. (distance from the extreme compression fiber to neutral axis at § & M, loads. )
A= 4326 in%. ( area of transformed section. )
| = 43055434 in®. ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400/, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(c¢-0.1L,05¢ )= 18.66 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[ B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. (ACI 318-14 18.10.6.2 & 18.10.6.5)

Ash, 5o = (0.098 he fe' )/ fyn NiA - In’.

Ash,Lom =(0.09s e f') /Ty = N/A - in?

I




The proposed spacing is less than the maximum permissible value of 18 in and Is satisfactory. Since wall

CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

0.5 _

(Pt )mn. = 0.0020 [for Agy(fe)) 154.83  kips > Vu, and bar size # 5 horizontal]
(P . = 0.0012 [for Agy(fc)*®= 154.83  Kips > Vu, and bar size # 5 vertical]
(P provs. = 0.0043 > (Pt)min. [Satisfactory]
(Pr Jprovs. = 0.0043 > (P n. [Satisfactory]
where Agy = 2448 in® (gross area of concrete section bounded by web thickness and length in the shear direction)

Vu < 2Ay (fc:')o'5 )

one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (AC! 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Olg ()% + Piy) 6 8 Agy (E)°°] = 658.13 kips > VY, [Satisfactory]
where ¢ = 0.60 (conservatively, ACI 318-14 21.2)
O = 3.0 (for hy/L = 082  <15)
o > Pt [Satisfactory] (only for hy, / L > 2.0, ACI 318-14 18.10.4.3)

W HCP ENGINEERING  PROJECT :  WALL 98B PAGE: Jur)-0%
: CLIENT : DESIGN BY : &
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) ' = 4 ksi SHEAR WALL LENGTH L = 17.00 ft
REBAR YIELD STRESS fy = 60 ksi SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 In
FACTORED AXIAL LOAD P, = 204 k BULB END DEPTH D = 2400 in
FACTORED MOMENT LOAD My, = 1989 ft-k BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy M7k WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 17 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 Ino.c.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 10 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. /1 7+ t
HOOP REINF - WIDTH, B, DIR. 2 legsof # 4 ] « ]
HOOP REINF - LENGTH DIR. 3 legsof # 4 B o
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) L
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 204 k < 035Agf' = 3427 k [Satisfactory]
where Ay = 2448 in% |
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{cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) 70,7,05
0 Prax =0.8 §[0.85 ' (Ag- Ag) + Ty Agl = 4766 Kips. > Py (Satisfactory] 4
where [} = 0.65 (ACI318-14 21.2)
Aq = 1488 in%

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 8270 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

AS €, =0.003 AND €; =, / Eg = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=0dE/(E;+E) = 114 in a=CyBy= 97 in By = 0.85 (ACI318-1422.2,2.4.3)
¢ =0.65 + (§-0.002)(250/3) =  0.656 (AC| 318-1421.2) d=(L-05D)= 192 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 2623 kips AND 14181 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

OMy=09M, = 6939  kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
-6 Py =-09MIN(AyFy,3.37,°%4Lt)= -804  kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ P (kips) & My, (ft-kips)

AT AXIAL LOAD ONLY = 4766 0

AT MAXIMUM LOAL = 4766 8270
AT 0 % TENSION = 4686 8665
AT 25 % TENSION = 3971 11598
AT 50 % TENSION = 3418 13035
AT €= 0.002 = 2646 14027
AT BALANCED CONDITION = 2623 14181
AT £4=0.005 = 2009 17083
AT FLEXURE ONLY = 0 6939
AT TENSION ONLY = -804 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oM, = 8335 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (£; - 0.002)(250/3) , 0.65]} = 0.900  (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

¢ <{L hy)/ (600 3,) for ACI 21.9.6.2 apply or fe < 0.2f;' for ACI 18.10.6.3 apply [Satisfactory]
where ¢ = 25 in. (distance from the extreme compression fiber to neutral axis at § & M, loads. )
o = 1.2 In. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

d
£ = Pu/A+My/l) = 0.353  ksi. (the maximum extreme fiber compressive stress at B, & M, loads. )

y = 102 in. (distance from the extreme compression fiber to neutral axis at |j & M, loads. )
A= 2568 in% ( area of transformed section. )
| = 8904785  in*. (moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400 /1, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,05¢ )= 12.61 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. (ACI 318-14 18.10.6.2 & 18.10.6.5)

Ash, 5o = (0.098 h T )/ fyn NA - in?
Ash, Lo = (0.098 ho fe') /Ty = NA - In%
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(Pt)on. = 0.0025 [for Ay ()%= 163.93  kips < Vu, and bar size # 5 horizontal]
P dmin. = 0.0025 [for Ay (f)*®= 163.93  kips < Vu, and bar size #5 vertical]
(P prova. = 0.0043 > (Pt )min. [Satisfactory]
(P1 Jorovas. = 0.0043 > (P in, [Satisfactory]
where Ay = 2592 in® (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy < 2Ay (fc')"‘5 \

one curtain relnforcement required. (AC| 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Ol (1% + Pefy) 6 8 Ay (()°°1 = 696.84 kips >V, [Satisfactory]
where o = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 0.78 <1.5)

[ > Pt [Satisfactory] (only for hy, /L > 2.0, ACI 318-14 18.10.4.3)

preseseny CLIENT : DESIGN BY :
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) fs' = 4 Kksi SHEAR WALL LENGTH L = 18.00 ft
REBAR YIELD STRESS fy = 60 ksl SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 3247 K BULB END DEPTH D = 2400 in
FACTORED MOMENT LOAD My = 4266 fk BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy = 237 kK WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L o= 18 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 inoc.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 inoc.
DEPTH AT FLANGE D = 24 n
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 10 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. ’ 74
HOOP REINF - WIDTH, B, DIR. 2 legsof # 4 1 t o |
HOOP REINF - LENGTH DIR. 3  legsof # 4 B N\
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) *
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 3247  k < 035Ayf'= 3629 k [Satisfactory]
where Ay = 2592 n?, [
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(cont'd)

CHECK FLEXURAL & AXIAL CAPACITY
MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) Zﬁb’p/
O Prax =08 $[0.85f;' (Ag-As) + Ty Agl = 5038.9 Kkips. > Py [Satisfactory]
where o = 0.65 (AC!318-14 21.2)
Ag = 1550 In’.

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 9241 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

AS €, =0.003 AND € =1, / Eg = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d €/ (E;+E) = 121 in a=CyfBy= 103 in By = 0.85 (ACI318-1422.2.2.4.3)
=065+ (§-0.002)(250/3) =  0.656 (ACI318-14 21.2) d=(L-05D)= 204 in
DESIGN AXIAL AND MOMENT CAPAGITIES AT THE BALANGED STRAIN CONDITION ARE 2788 kips AND 15831 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 7641  Kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
~¢ Py =-0.9 MIN(AG Fy, 8.31°°4Lt)= -837  kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Py, (kips) & M, (ft-kips)

AT AXIAL LOAD ONLY = 5039 0
AT MAXIMUM LOAL = 5039 9241
AT 0 % TENSION = 4971 9594
AT 25 % TENSION = 4214 12914
AT 50 % TENSION = 3629 14541
AT € =0.002 = 2813 15660
AT BALANCED CONDITION = 2788 15831
AT € (= 0.005 - 2141 18095
AT FLEXURE ONLY = 0 7641
AT TENSION ONLY = -837 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACT!ON DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oMy = 9980 Kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900 (ACI1 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT {S GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

¢ < (L hy) /(600 §,) for ACI 21.9.6.2 apply or fo<0.2f, for ACI 18.10.6.3 apply [Satisfactory]
where ¢ = 29 in. (distance from the extreme compression fiber to neutral axis at § & M, loads. )
8, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )
&= (Pu/A+(Myy/t) = 0.643 ksi. ( the maximum extreme fiber compressive stress at B & M, loads. )

y = 108 in. (distance from the extreme compression fiber to neutral axis at |} & M, loads. )
A= 2717 in®. ( area of transformed section, )
| = 10562483 in*. ( moment of Inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400 /1, [Unsatisfactory]

HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,0.5¢ )= 14.59 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h)/3] = 8 in.o.c. (ACI 318-14 18.10.6.2 & 18.10.6.5)

Ash, 8o = (0.098 he Ty ) /Ty = NA - in®
Ash, Lor =(0.09s he fe') /Ty = NA - in’.
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CLIENT : DESIGN BY : 7
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (AC! 318 19.2.1.1) f5' = 4 ksi SHEAR WALL LENGTH L = 7.50 ft
REBAR YIELD STRESS fy = 60  ksi SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD Py = 1353 k BULB END DEPTH D = 12.00 in
FACTORED MOMENT LOAD My = 180 ftk BULB REINFORCING 6 # 5
FACTORED SHEAR LLOAD Vy = 24k WALL HORIZ, REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 75 ft HOOQOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL t = 12 In HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 12 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L I
REINF. BARS AT BULB 6 # 5 "
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. 0.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. 0.c. d L4 t
HOOP REINF - WIDTH, B, DIR. 2  legsof # 4 N
HOOP REINF - LENGTH DIR. 3 legs of # 4 B o
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) b
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu = 135.3 K < 035A4f'= 1512 Kk [Satisfactory]
where Ay = 1080 in |
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)
(Pt)min. = 0.0020 [for Agy(f)%= 68.31  Kips > Vu, and bar size # 5 horizontal]
P min. = 0.0012 [for Ae (f)°= 68.31 kips > Vu, and bar size # 5 verticall
(Pt dorova. = 0.0043 > Pt [Satisfactory]
(01 Jorovs. = 0.0043 > (P i {Satisfactory]
where Agy = 1080 in® (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy < 274 (F)F,

one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Ol (i)°° + Piiy), ¢ 8 Agy ()] = 260.30 kips > Vy [Satisfactory]
where 6 = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 23 (for hy/L = 1.87 @1[15,2])

P > Pr  [Satisfactory] (only for hy, /L > 2.0, ACI 318-14 18.10.4.3)




(cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) Zﬂ/7/ﬂé
O Proax =0.8 0 0.85 15 (Ag - Ag) +fy Al = 2137.5 kips. > Py [Satisfactory] @
where & =  0.65 (ACI318-1421.2)
Ag = 7.75 in’

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 1622 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE, =0.003 AND €; =,/ Eg = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d &/ (€ +8&) = 50 in a=CpfBi= 42 in By = 0.85 (ACI318-1422.2.2.4.3)
¢ =0.65 + (£,-0.002)(250/3) = 0.656 (ACI318-14 21.2) d=(L-05D)= 84 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 1145 kips AND 2864 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 1514 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
~0 Py =-0.9 MIN(Ay Fy,831%4Lt)= -419  kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

& P (kips) ¢ M), (ft-kips)

AT AXIAL LOAD ONLY = 2138 0

AT MAXIMUM LOAL = 2138 1622
AT 0 % TENSION = 2069 1773
AT 25 % TENSION = 1751 2340
AT 50 % TENSION = 1504 2623
AT € = 0.002 = 1156 2832
AT BALANCED CONDITION = 1145 2864
AT € ¢=0.005 = 871 3453
AT FLEXURE ONLY = 0 1514
AT TENSION ONLY = -419 0

DESIGN FORCES P, & M ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY

oM, = 1914 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900 (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

¢ < (Lhy)/(8003,) for ACI 21.9.6.2 apply or fo <0.2f; for ACI 18.10.6.3 apply [Satisfactory]
where ¢ = 13 in. (distance from the extreme compression fiber to neutral axis at | & M, loads. )
d, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )
£ = (Py/A+Myy/l) = 0.244 ksl. ( the maximum extreme fiber compressive stress at B & M, loads. )
y = 45 In. (distance from the extreme compression fiber to neutral axis at |} & M, loads. )
A= 1142 in? (area of transformed section. )
| = 771082 in*. ( moment of inertia of transformed section. )

Or the longitudinal reinforcement ratio at the wall end = 0.013 > 400 /1, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(c-0.1L,0.5¢ )= 6.37 in. { AC! 318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. (ACI| 318-14 18.10.6.2 & 18.10.6.5)
Ash, o =(0.098 e f') / fyn NA I’
Ash, Lo = (0098 he ')/ N/A - In

"
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CLIENT : DESIGN BY : Se)
JOB NO. : DATE ; REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A “
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.21.1) f' = 4 ksl SHEAR WALL LENGTH L = 38.75 ft
REBAR YIELD STRESS fy = 60  ksi SHEAR WALL THICKNESS t = 12,00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 693 k BULB END DEPTH D = 36.00 in
FACTORED MOMENT LOAD My, = 41850 ft-k BULB REINFORCING 18 # 5
FACTORED SHEAR LOAD Vy = 1080 k WALL HORIZ. REINF 2 # 5 @ 12 inoc.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 3875 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 36 in )
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 18 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF, 2 # 5 @ 12 in. o.c. 4 7‘|
HOOP REINF - WiDTH, B, DIR. 2 legsof # 4 t o
HOOP REINF - LENGTH DIR. 3 legs of # 4 B o
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) ~
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu = 693 k < 035 A4f = 7812 k [Satisfactory]
where Ay = 5580 in? |
Ts \ Cs
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STRAIN DIAGRAM |

CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (AC! 318-14 18.10.2.1 & 11.6.1)

(Pt min. = 0.0025 [for Agy ()05 = 352.91 kips < Vu, and bar size # 5 horizontal]
(O ). = 0.0025 [for A ()" = 35291  Kips < Vu, and bar size # 5 vertical]
(Ptdorova. = 0.0043 > Pt dmin. [Satisfactory]
(Pr Yorovs. = 0.0043 > (P )an. [Satisfactory]
where Agy = 5580 in® (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory, Since wall  V, > 2A (fc')"'5 ,

two curtains reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Ol (1)° + Pify), ¢ 8 Agy ()*°1 = 1500.14 kips >V, [Satisfactory]
where ¢ = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 036  <15)

v > P [Satisfactory] (only for hy / L > 2.0, ACI 318-14 18.10.4.3)

0.003




(cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) wi? 'ﬂ
$Pmax=0.8 ¢[0.85f' (Ag-Ag) +fy Ayl = 10810 kips. > Py [Satisfactory] @
where ¢ = 0.65 (ACI318-14 21.2)
Ag = 3209 in%

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 42441 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE; =0.003 AND & =1,/ E; = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d €/ (Ec+ &) = 265 in a=CpPy= 225 in Bi = 0.85 (ACI318-14 22.2.2.4.3)
=065+ (€ -0.002)(250/3) = 0.656 (ACI318-14 21.2) d=(L-05D)= 447 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 6124 kips AND 72911 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 33784 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
-6 Py =-09MIN(AyFy, 3.37,%%4Lt)= 1733 kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

o Py, (kips) ¢ My, (ft-kips)

AT AXIAL LOAD ONLY = 10810 0

AT MAXIMUM LOAEL = 10810 42441
AT 0 % TENSION = 10810 42069
AT 25 % TENSION = 9197 58389
AT 50 % TENSION = 7932 66458
AT £{=0.002 = 6176 72104
AT BALANCED CONDITION = 6124 72911
AT €= 0.005 = 4766 88754
AT FLEXURE ONLY = 0 33784
AT TENSION ONLY = -1733 0

DESIGN FORCES Py & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oM, = 44693 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (£ - 0.002)(250/3) , 0.65]} = 0.900  (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT
c < (Lhy)/(8003,) for AC! 21.9.6.2 apply or fo < 0.2 1 for ACl 18.10.6.3 apply [Satisfactory]
where c = 59 In. (distance from the extreme compression fiber to neutral axis at |} & M, loads. )

3, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )
'g = (P /A + My /1) = 1.229 ksl. ( the maximum extreme fiber compressive stress at R, & M, loads. )
y = 233 in. (distance from the extreme compression fiber to neutral axis at j & M, loads. )
A= 5838 in%. ( area of transformed section. )
I = 105195341 in*. ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.013 > 400/, [Unsatisfactory}
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX{¢-0.1L,0.5¢ )= 29.73 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[ B/4 , 6d,, 6, 4+(14-h)/3 ] = 8 in.o.c. (ACI 318-14 18.10.6.2 & 18.10.6.5)
Ash, 5o = (0:098 e Te') / N/A - in®

Ash, Lo = (0.09 8 ho ')/ fy = NA i
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preescrensy CLIENT : DESIGN BY :
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) ' = 4 ksl SHEAR WALL LENGTH L = 1450 ft
REBAR YIELD STRESS fy = 60 ksl SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD Py = 147 k BULB END DEPTH D = 2400 In
FACTORED MOMENT LOAD My = 1218 ft-k BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy = 84 Kk WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 145 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 Inoc.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 inoc.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 10 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. i 74
HOOP REINF - WIDTH, B, DIR. 2 legsof # 4 t o
HOOP REINF - LENGTH DIR. 3 legs of # 4 B o
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) f ~
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 147 k < 035A4f'= 2923 K [Satisfactory]
where Ay = 2088 in2 |
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(Pmn. = 0.0020 [for Agy (fs)’® = 132,06  Kkips > Vu, and bar size # 5 horizontal]
(P Join. = 0.0012 [for Ay ()°= 132,06  kips >  Vu, and bar size # 5 vertical]
(Pt dorova. = 0.0043 > (Pt)min. (Satisfactory]
(P dorovs. = 0.0043 > (P in. [Satisfactory]
where Agy = 2088 in* (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vj < 2Ay (N,

one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Ol (7)>° + Pefy), 6 8 Agy (1)1 = 561.34 kips >V, [Satisfactory]
where o = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 0.97 <15)

o/} > Pt [Satisfactory] (only for hy, /L > 2.0, ACI 318-14 18.10.4.3)




(cont'd)

CHECK FLEXURAL & AXIAL CAPACITY ’/{
MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) W/7
$Pmax=0.8 9 [0.85f' (Ag-Agp) +fy Ayl = 4083.9 Kips. > Py [Satisfactory] @
where o = 0.65 (ACI 318-14 21.2)
Ag = 1333 in%

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 6075 ft-Kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE€; = 0.003 AND & =1,/ Eg = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Cp=d€/(Ec+8&) = 9 In a=Cyfy = 81 in Bi = 0.85 (ACI318-1422.2.2.4.3)
¢ =065+ (§-0.002)(250/3)=  0.656 (AC!318-14 21.2) d=(L-05D)= 162 In
DESIGN AXIAL AND MOMENT CAPAGCITIES AT THE BALANCED STRAIN CONDITION ARE 2209 kips AND 10444 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOQUT AXIAL LOAD IS

oM =09M, = 5322  kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
-9 Pp=-09MIN(A4Fy, 3.37,%%4Lt)= 720  Kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Pp (kips) & My, (ft-kips)

AT AXIAL LOAD ONLY = 4084 0
AT MAXIMUM LOAL = 4084 6075
AT 0 % TENSION = 3973 6541
AT 25 % TENSION = 3364 8611
AT 50 % TENSION = 2891 9622
AT £=0.002 = 2230 10332
AT BALANCED CONDITION = 2209 10444
AT €= 0.005 = 1677 12535
AT FLEXURE ONLY = 0 5322
AT TENSION ONLY = -720 0

DESIGN FORCES P, & My ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, S GIVEN BY
oM, = 6169 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (£ - 0.002)(250/3) , 0.65]} = 0.900 (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT
¢ < (L hy)/(6003,) for ACI 21.9.6.2 apply or fo<0.2f,' for ACI 18.10.6.3 apply [Satisfactory]
where c = 22 in. (distance from the extreme compression fiber to neutral axis at i} & M, loads. )

O, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )
£ = (Pu/A+Myy/l) = 0.297 ksl. ( the maximum extreme fiber compressive stress at R, & M, loads. )
y = 87 in. {distance from the extreme compression fiber to neutral axis at | & M, loads. )
A= 2195 in% ( area of transformed section. )
| = 5538570 in*. ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wali end = 0.011 > 400/ 1y [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(c-0.1L,0.5¢ )= 10.88 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[B/4 , 6d,, 6, 4+(14-h)/3] = 8 in.o.c. (ACI 318-14 18.,10.6.2 & 18.10.6.5)

Agn, w0 = (0098 he fs') n/A - in®

Ash, Lo = (0.09 8 hofg') /Typ = N7
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CLIENT: DESIGN BY : g,
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.21.1) f' = 4  ksi SHEAR WALL LENGTH L = 2850 ft
REBAR YIELD STRESS f, = 60  ksi SHEAR WALL THICKNESS t = 12,00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD Py = 1064 k BULB END DEPTH D+511 = 2911 in
FACTORED MOMENT LOAD My = 10716 ft-k BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD vV, = 376 k WALL HORIZ. REINF 2 # 5 @ 12 inoc.
WALL VERT. REINF 2 # 5 Q 12 ino.c.
LENGTH OF SHEAR WALL L = 285 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN 1S ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 10 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D -
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. q v t
HOOP REINF - WIDTH, B, DIR. 2  legsof # 4 o
HOOP REINF - LENGTH DIR. 3  legsof # 4 B A
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) [ g
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST,SEISMIC LOADS (2016 CBC 1905A)
Pu= 1064 Kk < 0.35A¢f = 5746 k [Satisfactory]
where Ag = 4104 n?, |
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(Pmn. = 0.0025 [for Ay (f)*°= 250,56  kips < Vu, and barsize # 5 horizontal]
(P dmin. = 0.0025 [for Acv (f)*° = 259.56  kips < Vu, and bar size # 5 vertical]
(Ptdorows. = 0.0043 > (Pt win [Satisfactory]
(P dprova. = 0.0043 > (1 n. [Satisfactory]
where Ay = 4104 in® (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy < 274 (N,

one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Ol (c)°° + Pify), 0 8 Agy (1)) = 1103.33 kips > vy {Satisfactory]
where o = 0.80 (conservatively, ACI 318-14 21.2)
O = 3.0 (for hy/L = 049  <135)

o > P [Satisfactory] (only for hy / L > 2.0, ACI 318-14 18.10.4.3)




{cont'd)

CHECK FLEXURAL & AXIAL CAPACITY ZJ /7,ﬂ/
MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4)
O Prmax =0.8 O[0.85 1 (Ag-Agp) +1y Agt] = 7903.7 Kips. > Py [Satisfactory]
where ¢ = 0.66 (ACI318-14 21.2)
Aq = 2201 in’

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 22600 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE, =0.003 AND & =1, / Es = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=dE/(Ec+E) = 195 in a=CyBy = 166 In By = 0.85 (ACI318-1422.2.2.4.3)
¢ =065+ (§-0.002)(250/3) = 0.656 (ACI 31814 21,2) d=(L-05D)= 330 In
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 4525 kips AND 38537 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

dMa=09M, = 16905  kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER AC! 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
~ ¢ Pp=-09 MIN(AG Fy, 3.37,%%4 L t)= -1189 Kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

¢ Py (kips) $ My, (ft-kips)

AT AXIAL LOAD ONLY = 7904 0

AT MAXIMUM LOAE = 7904 22600
AT 0 % TENSION = 7904 22062
AT 25 % TENSION = 6762 30893
AT 50 % TENSION = 5838 35210
AT €= 0.002 = 4562 38121
AT BALANCED CONDITION = 4525 38537
AT £ = 0.005 = 3533 46877
AT FLEXURE ONLY = 0 16905
AT TENSION ONLY = 1189 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oM, = 28592 Kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€ - 0.002)(250/3) , 0.65]} = 0.900 (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT
c < (L hy)/ (6008, for ACI 21.9.6.2 apply or fo <0.2f; for ACI 18.10.6.3 apply [Satisfactory]
where ¢ = 58 in. (distance from the extreme compression fiber to neutral axis at B & M;, loads. )
S, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18,10.6.2. )
£ = (Pu/A)+Myy/l) = 0.776 ksi. ( the maximum extreme fiber compressive stress at B & M, loads. )
y = 171 in. (distance from the extreme compression fiber to neutral axis at g & My, loads. )
A= 4281 in%. ( area of transformed section. )
| = 41727463 in*. (moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400 /1, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(c-0.1L,05¢ )= 29.11 in, (ACI 318-14 18.10.6.4)

The maximum hoop spacing = MIN[B/4 , 6¢;, 6, 4+(14-n,)/3] = 8  in.o.c.(ACI318-1418.10.6.2 & 18.10.6.5)
Ash,eor =(0.09 8 hofe') /iy NA il
Agh, Lok ={0.09 8 he fe' )/ fyn NA Nk
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g CLIENT : DESIGN BY : g&
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A |
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) fs' = 4 ksl SHEAR WALL LENGTH L = 17.50 ft
REBAR YIELD STRESS fy = 60 ksi SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD Py = 2552 k BULB END DEPTH D = 24.00 in
FACTORED MOMENT LOAD My = 5880 ft-k BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vo = 336 k WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 ino.c.
LENGTH OF SHEAR WALL L = 175 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 ino.c.
THICKNESS OF WALL T to= 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 Ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L
REINF. BARS AT BULB 10 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. 4 L4 t
HOOP REINF - WIDTH, B, DIR. 2 legsof # 4 8 f
HOOP REINF - LENGTH DIR. 3  legsof # 4 B o
WALL EFFECTIVELY CONTINUOUS ? Yes (AC!18.10.6.2 apply) | b
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 255.2 k < 035A4fs' = 3628 k [Satisfactory]
where Ag = 2520 in’ \
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CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)
(Pt Iin. = 0.0025 [for Agy (fc')°‘5 = 169,38 kips < Vu, and bar size # 5 horizontal]
(01 don. = 0.0025 [for Agy()*°= 159.38  kips < Vu, and bar size # 5 vertical]
(Pt dorova. = 0.0043 > (Pt min. [Satisfactory]
(P Jpova. = 0.0043 > (Pt dwin. [Satisfactory]
where Agy = 2520 in’ {(gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall  Vy > 2Ay (fc')o‘5 )
two curtains reinforcement required. (ACI 318-14 18.10.2.2)
CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)
0V =MIN [0 Agy (0o (f6)*° + Pify), 6 8 Agy (R)°] = 677.48 kips > v [Satisfactory]
where o = 0.60 (conservatively, ACI 318-14 21.2)
O = 3.0 (for hy/L = 0.80 <1.5)
P > Pe  [Satisfactory} (only for hy, /L > 2.0, ACI 318-14 18.10.4.3)




CHECK FLEXURAL & AXIAL CAPACITY /7/ é
MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) Z” é
® Pmax=0.8 ¢[0.85f' (Ag-Agt) + Ty Al = 49802.4 Kips. > Py [Satisfactory]
where ¢ = 0.65 (ACI 318-14 21.2)
Ag = 1519 in”

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 8749 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21.2.2

ASE€; =0.003 AND € =1, / Es = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d €/ (Ec+8&) = 117 i a=CpBy= 100 in By = 0.85 (ACI318-14 22.2.2.4.3)
0 =0.65 + (€,-0.002)(250/3)=  0.656 (ACI 318-14 21.2) d=(L-05D)= 198 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 2706 kips AND 14995 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

oM, =09M, = 7286 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
—0 Py =-0.9 MIN(AyFy, 3.37%%4Lt)= -820  kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

$ P (kips) & M, (ft-kips)

AT AXIAL LOAD ONLY = 4902 0

AT MAXIMUM LOAL = 4902 8749
AT 0 % TENSION = 4828 9124
AT 25 % TENSION = 4092 12248
AT 50 % TENSION = 3524 13778
AT €¢=0.002 = 2730 14832
AT BALANGED CONDITION = 2706 14995
AT £ = 0.005 = 2075 18076
AT FLEXURE ONLY = 0 7286
AT TENSION ONLY = -820 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oMy = 9081 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900 (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT
¢ < (L hy)/ (800 8,) for ACI 21.9.6.2 apply or fo<0.2f.' for ACI 18.10.6.3 apply [Satisfactory]
where ¢ = 27 in. (distance from the extreme compression fiber to neutral axis at § & M, loads. )

w = 1.2 in. ( design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )

d
£ = (Pu/A)+Myy/i) = 0.860 ksi. ( the maximum extreme fiber compressive stress at B, & M,, loads. )
y = 105 in. (distance from the extreme compression fiber to neutral axis at § & M,, loads. )
A= 2642 in% ( area of transformed section. )
| = 9710064  in*. (moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 40071, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,056¢ )= 13.47 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[ B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. { AC| 318-14 18.10.6.2 & 18.10.6.5)
Aen, soi = (0.095 N £ )/ fyn N/A i

Ash, Low = (0095 h ') /Ty = NA i’

o




CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

The proposed spacing is less than the maximum permissible value of 18 in and is satisfactory. Since wall

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

9V =MIN [ Agy (Ol () + Pify), ¢ 8 Agy ()*°] = 464.56 kips > v
where ¢ = 0.60 (conservatively, ACI 318-14 21.2)
O = 3.0 (for hy/L = 1.17 <15)

P > Pr  [Satisfactory] {only for hy / L > 2.0, ACI 318-14 18.10.4.3)

1
& Mn (ft=k) 1\%
STRAIN DIAGRAM |

(Pt in. = 0.0020 [for Ag ()%= 109.29  kips > Vu, and bar size # 5 horizontal]
P! in. = 0.0012 [for Ay (l)%= 109.29  kips > Vu, and bar size # 5 vertical]
(Pt)prowas. = 0.0043 > (Pt win. [Satisfactory]
(P dorova. = 0.0043 > (01 . [Satisfactory]
where Agy = 1728 in® (gross area of concrete section bounded by web thickness and length in the shear direction)

Vu < 2Ay (fc')o'5 )

one curtain reinforcement required. (ACl 318-14 18.10.2.2)

[Satisfactory]

0.003

P ENGINEERING ~ PROJECT: WALL 20B PAGE : 7776
’ CLIENT : DESIGN BY : £
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on ACI 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) o' = 4 ksi SHEAR WALL LENGTH L = 12.00 ft
REBAR YIELD STRESS fy = 60 ks SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 175 &k BULB END DEPTH D = 1200 in
FACTORED MOMENT LOAD My = 612 ftk BULB REINFORCING 6 # 5
FACTORED SHEAR LOAD Vy = 51 Kk WALL HORIZ. REINF 2 # 5 @ 12 inoc.
WALL VERT. REINF 2 # 5 @ 12 inoc.
LENGTH OF SHEAR WALL L = 12 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 inoc.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 Q@ 8 ino.w.
DEPTH AT FLANGE D = 12 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 1t L "
REINF. BARS AT BULB 6 # 5
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 in. o.c. D ’l
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. 7 4
HOOP REINF - WIDTH, B, DIR. 2  legsof # 4 t N
HOOP REINF - LENGTH DIR. 3 legsof # 4 B N\
WALL EFFECTIVELY CONTINUOUS ? Yes (ACI 18.10.6.2 apply) ] b ]
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 175 k < 035Agf= 2419 k [Satisfactory]
where Ay = 1728 in% |
Ts l Cs
4000 | |
Tst Csn
T T T |
3000 ‘ | e
2500 | | ‘ L3
[}
o Pn (K) 2000 A | ch
1500 | o=
1000 - L |
500 | FORCE DIAGRAM |
e T |
0 4000 6000 8000 10000
500 |7 |
fy/Es ! C
-1000




CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) Wﬁ’ /
(]) Pmax =0.8 (]) [0.85f (Ag - Ag) + fy Ag] = 3365.3 kips. > Py [Satisfactory] gz
where 6 = 065 (ACI318-1421.2)
Ag = 1054 In*

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 4049 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOUSLY REACH THE VALUES SPECIFIED iIN ACI 318-14 21.2.2

ASE, = 0.003 AND € = f, / Eg = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Ch=d €/ (€ +Eg) = 82 in a=Cyfy= 69 in By = 0.85 (ACI318-1422.2.2.4.3)
0 =0.65 + (£,-0.002)(250/3) = 0.656 (ACI 318-14 21.2) d=(L-05D)= 138 in
DESIGN AXIAL AND MOMENT CAPACITIES AT THE BALANCED STRAIN CONDITION ARE 1890 kips AND 7031 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

6M=09M, = 3310  kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
~0Py=-09MIN(AGFy,3.37%%4Lt)= -569  Kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACTION DIAGRAM AT FRONT PAGE.

& Pp (kips) & M, (ft-kips)

AT AXIAL LOAD ONLY = 3365 0

AT MAXIMUM LOALC = 3365 4049
AT 0 % TENSION = 3352 4091
AT 25 % TENSION = 2843 5644
AT 50 % TENSION = 2451 6413
AT € = 0.002 = 1906 6953
AT BALANCED CONDITION = 1890 7031
AT £4=0.005 = 1467 8550
AT FLEXURE ONLY = 0 3310
AT TENSION ONLY = -569 0

DESIGN FORCES P, & M ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY

oM, = 4171 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002)(250/3) , 0.65]} = 0.900  (ACI 318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS

AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT

c<(Lhy)/(6003,) for ACI 21.9.6.2 apply or fo < 0.2 for ACI 18.10.6.3 apply [Satisfactory]
where c = 18 in. (distance from the extreme compression fiber to neutral axis at I§ & M, loads. )
8, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )
£ = (Pu/A+(Myy/l) = 0.265 ksi. { the maximum extreme fiber compressive stress at i) & M, loads. )
y = 72 in. (distance from the extreme compression fiber to neutral axis at f§ & M, loads. )
A 1813 in?, (area of transformed section. )
1 3132497  in’. (moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.013 > 400/, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢c-0.1L,0.5¢ )= 878 in.(ACI318-14 18.10.6.4)

The maximum hoop spacing = MIN[ B/4 , 6, 6 , 4+(14-h)/3] = 8 Ino.c. (ACI 318-14 18.10.6.2 & 18.10.6.5)
Ash, som =(0.098 he fe' )/ Tyn NA - in?
Ah, Lo =(0.098 hg fe') /T NA - int

1]




Wi NEBRING & DERIAYT

P ENGINEERING — PROJECT: WALL 20C PAGE : Jo/7-.26
precs ey CLIENT : DESIGN BY : &4/
JOB NO. : DATE : REVIEW BY :
Special Reinforced Concrete Shear Wall Design Based on AC| 318-11 & 2016 CBC Chapter A
INPUT DATA DESIGN SUMMARY
CONCRETE STRENGTH (ACI 318 19.2.1.1) f' = 4  ksi SHEAR WALL LENGTH L = 2700 ft
REBAR YIELD STRESS fy = 60 ksi SHEAR WALL THICKNESS t = 12.00 in
BULB END WIDTH B = 12.00 in
FACTORED AXIAL LOAD P, = 3938 k BULB END DEPTH D = 24.00 in
FACTORED MOMENT LOAD My = 7263 ftk BULB REINFORCING 10 # 5
FACTORED SHEAR LOAD Vy = 269 Kk WALL HORIZ. REINF 2 # 5 @ 12 ino.c.
WALL VERT. REINF 2 # 5 @ 12 inoec.
LENGTH OF SHEAR WALL L = 27 ft HOOP REINF - WIDTH, B, DIR 2 # 4 @ 8 inowc.
THICKNESS OF WALL t = 12 in HOOP REINF - LENGTH DIR. 3 # 4 @ 8 Ino.c.
DEPTH AT FLANGE D = 24 in
WIDTH AT FLANGE B = 12 in THE WALL DESIGN IS ADEQUATE
TOTAL WALL HEIGHT TO TOP hy = 14 ft L L
REINF. BARS AT BULB 10 # 5 "
WALL DIST. HORIZ. REINF. 2 # 5 @ 12 In. o.c. D
WALL DIST. VERT. REINF. 2 # 5 @ 12 in. o.c. 7 74
HOOP REINF - WIDTH, B, DIR. 2 legsof # 4 ] t ,L [
HOOP REINF - LENGTH DIR. 3 legsof # 4 B W
WALL EFFECTIVELY CONTINUOUS ? Yes (AC! 18.10.6.2 apply) g |
ANALYSIS
DETERMINE WHETHER THE WALL CAN RESIST SEISMIC LOADS (2016 CBC 1905A)
Pu= 3938  k < 035Agfy'= 5443 Kk [Satisfactory]
where  Ag = 3888 in% |
Ts | Cs
8000 ) . |
81
7000 _?_f_m 5 Can
6000 - | e
5000 - | l &
o Pa (K) 4000 1 l fe.
3000 - [ o =fc
2000 L |
1000 FORCE DIAGRAM |
N P S |
40000 20000 30000 40000 50000
4000 |
fy/Es \ C
-2000

1
o Mn (fi-K) |\‘\l\]\u
STRAIN DIAGRAM |

CHECK MINIMUM REINFORCEMENT RATIOS AND SPACING (ACI 318-14 18.10.2.1 & 11.6.1)

(Pt)on. = 0.0025 [for Ay (f)*%= 24590  kips < Vu, and bar size # 5 horizontal]
(P min, = 0.0025 [for Agy (i)’ = 24590  Kips < Vu, and bar size # 5 vertical]
(Pt)provs. = 0.0043 > (Pt)nn [Satisfactory]
(P dorova. = 0.0043 > (0 dmin. [Satisfactory]
where Aoy = 3888 in? (gross area of concrete section bounded by web thickness and length in the shear direction)
The proposed spacing is less than the maximum permissible value of 18 In and is satisfactory. Since wall  Vy < 2Ay (fc')o'5 ,

one curtain reinforcement required. (ACI 318-14 18.10.2.2)

CHECK SHEAR CAPACITY (ACI 318-14 18.10.4.1 & 18.10.4.4)

OV =MIN [ Agy (Ol (1)°° + Pify), 6 8 Ay (£)°°] = 1045.26 kips > Vy [Satisfactory]
where o = 0.60 (conservatively, ACI 318-14 21.2)
Ol = 3.0 (for hy/L = 0.52 <15)

o] > Pt [Satisfactory] (only for hy, / L > 2.0, ACI 318-14 18.10.4.3)

0.003




(cont'd)
CHECK FLEXURAL & AXIAL CAPACITY

MAXIMUM DESIGN AXIAL LOAD STRENGTH (ACI 318-14 18 & 22.4) Zﬂ/?/d;
O Prmax=0.8 ¢[0.85f;' (Ag-Ag) +fyAg] = 7494.4 Kips. > Py [Satisfactory] @
where ¢ = 0.65 (ACI318-14 21.2)
Ag = 2108 in’

DESIGN MOMENT CAPACITY AT MAXIMUM AXIAL LOAD STRENGTH ARE FROM 0 TO 20332 ft-kips.

FOR THE BALANCED STRAIN CONDITION UNDER COMBINED FLEXURE AND AXIAL LOAD, THE MAXIMUM STRAIN IN THE CONCRETE
AND IN THE TENSION REINFORCEMENT MUST SIMULTANEOQUSLY REACH THE VALUES SPECIFIED IN ACI 318-14 21,2.2

AS €, =0.003 AND & =,/ E, = 0.002069 . THE DEPTH TO THE NEUTRAL AXIS AND EQUIVALENT RECTANGULAR CONCRETE
STRESS BLOCK ARE GIVEN BY
Co=d &/ (Ec+Ey) = 185 in a=CyPy = 157 in Bi = 0.85 (ACI318-1422.2.2.4.3)
$=0.65 + (€,-0.002)(250/3) = 0.656 (ACI318-14 21.2) d=(L-05D)= 312 in
DESIGN AXIAL AND MOMENT CAPAGITIES AT THE BALANCED STRAIN CONDITION ARE 4277 kips AND 34692 ft-kips.

IN ACCORDANCE WITH ACI 318-14 21.2 THE DESIGN MOMENT CAPACITY WITHOUT AXIAL LOAD IS

OMp=09M, = 15370 kips.
TO KEEP TENSION SECTION WITH SHEAR CAPACITY PER ACI 11.5.4.6, THE PURE AXIAL TENSION CAPACITY IS
-4 Pn=-09MIN(AyFy,3.37%%4Lt)= -1138 kips.

SUMMARY OF LOAD VERSUS MOMENT CAPACITIES ARE SHOWN IN THE TABLE BELOW, AND THEY ARE PLOTTED
ON THE INTERACT!ON DIAGRAM AT FRONT PAGE.

¢ Pp (kips) & M, (ft-kips)

AT AXIAL LOAD ONLY = 7494 0

AT MAXIMUM LOAL = 7494 20332
AT 0 % TENSION = 7494 19977
AT 25 % TENSION = 6398 27859
AT 50 % TENSION = 5523 31714
AT €= 0.002 = 4312 34317
AT BALANCED CONDITION = 4277 34692
AT €=0.005 = 3334 42165
AT FLEXURE ONLY = 0 15370
AT TENSION ONLY = -1138 0

DESIGN FORCES P, & M, ARE ALSO PLOTTED ON THE INTERACTION DIAGRAM. FROM THE INTERACTION DIAGRAM.

THE ALLOWABLE MOMENT AT AN AXIAL LOAD R, IS GIVEN BY
oMy = 19746 kips. > My [Satisfactory]
where ¢ = Min{0.9, Max[0.65 + (€; - 0.002){250/3} , 0.65]} = 0.900  (AC!318-14 21.2)

CHECK BOUNDARY ZONE REQUIREMENTS
AN EXEMPTION FROM THE PROVISION OF BOUNDARY ZONE CONFINEMENT REINFORCEMENT IS GIVEN BY ACI318-11 18.10.6.2,
18.10.6.3, and 18.10.6.5(a) PROVIDED THAT
c < (L hy)/ (600 8,) for AC! 21.9.6.2 apply or fo < 0.2f, for ACI 18.10.6.3 apply [Satisfactory]

where = 39 in. (distance from the extreme compression fiber to neutral axis at § & M, loads. )

c
8, = 1.2 in. (design displacement, assume 0.007h,, as a conservative short cut, see ACI 318-14 18.10.6.2. )
£ = (Py/AV+FMy/l)y = 0.495 ksi. ( the maximum extreme fiber compressive stress at B, & M, loads. )
y = 162 in. (distance from the extreme compression fiber to neutral axis at § & M, loads. )
A= 4058 in% ( area of transformed section. )
| = 35495673 in“. ( moment of inertia of transformed section. )
Or the longitudinal reinforcement ratio at the wall end = 0.011 > 400/1, [Unsatisfactory]
HENCE SPECIAL BOUNDARY ZONE DETAILING REQUIRED !
The boundary element length = MAX(¢-0.1L,0.5¢ )= 19.49 in. (ACI 318-14 18.10.6.4)
The maximum hoop spacing = MIN[ B/4 , 6d,, 6, 4+(14-h,)/3] = 8 in.o.c. ( ACI 318-14 18.10.6.2 & 18.10.6.5)

Ash, Bor = (0.08s he fe' )/ fyn NA I,

Ash,Low = (0098 hefg') /= NAin”

1
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WS CP ENGIVEER

NG PROJECT: 2-Pile Cap PAGE : (
CLIENT: Home2 - SSF DESIGN BY:
JOB NO. : DATE : REVIEW BY :

TR

Pile Cap Design for 2-Piles Pattern Based on ACl 318-14

DESIGN CRITERIA
1. FROMPILE DESIGN & SOIL REPORT, DETERMINE SINGLE PILE MAX LOADS OR CAPACITY AT CAP BOTTOM FACE, ¢Pp, $Mp, & ¢Vp.

2. THE MAXIMUM COLUMN CAPACITY AT COLUMN BASE, Pncol, 0Mn,col $Vn,col MAY BE BASED ON PILE CAP BALANCED LOADS.
USER CAN CHANGE THE YELLOW CELLS TO MODIFY THEM FOR DIFFERENT CASES.

3.  PILE CAPS SHALL BE INTERCONNECTED BY TIES WITH Min(0.25, Spg/10) TIMES AXIAL VERT COLUMN LOADING. (IBC 1810.3.13)

INPUT DATA & DESIGN SUMMARY

CONCRETE STRENGTH &' = 5  ksi *4
P T &
REBAR YIELD STRESS ff = 60 ksl N\ D( AR |
PILE DIAMETER D = 16 in ‘//I I\"/ —
COLUMN SIZE (SHORT SIDE) C = 18 in Cloor
SINGLE PILE MAX LOADS OR CAPACITY ¢P, = 3255 k
(at the section of cap bottom face) oMy, = 0 ftk
W = 15 Kk PILE PATTERN SECTION
PILE CLEAR DIST. (24" min, 2D reqd) Clear = 32 in
EDGE DISTANCE (2" min) Edge = 16 in The Column Can Support Max Loads:
EFFECTIVE DEPTH d = 40 In Py,col S OPn,col = 969 kips
CAP BOTTOM REINFORCING # 8 @ 12 ino.c, eachway My,col S OMp,cot = 0.0 ft-kips
Vu,col S 0Vn,col = 0 kips
THE PILE CAP DESIGN IS ADEQUATE.
ANALYSIS
CHECK FLEXURE CAPACITY AT COLUMN FACE (ACI 318 21,22, & 24.4.3.1) 1
Pile Spacing = 48 N e R .
Cap Edge Length = 96.0 in < ) ( )
Liq= 48.0 in, length of section 1-1 . ) . )
My, 11= 0.0 ft-kips / ft, (to middle of cap elevation) p— p—
Pprovd = 0.0016 1
. My, max FLEXURE CRITICAL SECTION
085f,| 1- l————’b—TT
o= 0.383b64°S _ 0.0000 < Pprovd [Satisfactory]
Iy
p ,=%_€L - 0.0243 > Pprovd [Satisfactory]
MAX
fy eutes
Py = MIN(0.00] 85 , %p] = 0.0000 < Pprovd [Satisfactory]
2 1
CHECK ONE WAY SHEAR CAPACITY AT THE FACE OF COLUMN & PILE . o
(ACI 318 22.5) ( K l: ( A
Lop= 48.0 in, length of section 2-2 " N
Vi, 44= (0Pp) / Ly = 0.0 Kips/ft  (Noshearat'd"offset) [T ¢ ¢ T
. 2 1
Vi, 22= (§Pn) / Loz = 0.0 kips/ft  (No shear at "d" offset.)
ONE WAY SHEAR CRITICAL SECTION
We=2¢bd ()= 50.9  Kips/ft > Vy [Satisfactory]
where o= 0.75 (ACI 318 21.2)

CHECK COLUMN PUNCHING CAPACITY (ACI 318 13.2.7.2, 22.6.4.1, 22.6.4.3, & 8.4.2.3)

¢y (psi)=p(2+ y)\/E: 212 ksl > oy (psi)= F “A’Z"’ } 0'57"”; uscolbl 132 ksi [Satisfactory]
where Be= 100 yy=lo— = 0.4654 y= MlN(z‘iAoiI_] _ 20
b= (C+d)= 58 i 1+% % Be b0
b= [(C+min(Edge, d)] = 34 in
bo=  2by+2b,= 184 in

. dp} 2
Ap=  bpd = 7360 I’ s=| o 1+[i] +3[ﬂj = 208 ff
6 bl b1




90/ 26

(cont'd)/
CHECK SINGLE PILE PUNCHING CAPACITY (AC! 318 13.2.7.2, 22.6.4.1, 22.6.4.3, & 8.4.2.3) 4é
P (psi)=p(2+y) \'f'c = 106 ksi > vyu(psi) = Pujcol + O'Sy"A/‘[]"’COlbl = 93 ks [Satisfactory]
Ap
where o= 180.0 deg
by=  (a/360)(Dr/4+d)= 26 in
b, = (0./360)(Dn/4+d)= 26 In
bo = (. /360)(D+d)n= 88 in, conservative value
Ap=  bod = 3519 I’
3 2
J = _dﬂ 1+(£1_] +3(_b_2_] = a7 ft*
6 b1 b1
1
Yy= l——z-*a = 0.4 PILE PUNCHING CRITICAL SECTION
1+= /=
3V b2

y= 0 , conservative value as one way shear




WHCP ENGINEERING  PROJECT : 3-Pile Cap PAGE :
: CLIENT: Home2 - SSF DESIGN BY :
JOB NO. : DATE : REVIEW BY :

Pile Cap Design for 3-Piles Pattern Based on ACI 318-14

DESIGN CRITERIA
1. FROM PILE DESIGN & SOIL REPORT, DETERMINE SINGLE PILE MAX LOADS OR CAPACITY AT CAP BOTTOM FACE, ¢Pp, $Mp, & ¢V,

2. THE MAXIMUM COLUMN CAPACITY AT COLUMN BASE, §Pp,col 9Mn.col $Vn,con MAY BE BASED ON PILE CAP BALANCED LOADS.
USER CAN CHANGE THE YELLOW CELLS TO MODIFY THEM FOR DIFFERENT CASES.

3. PILE CAPS SHALL BE INTERCONNECTED BY TIES WITH Min(0.25, Spg/10) TIMES AXIAL VERT COLUMN LOADING. (IBC 1810.3.13)

INPUT DATA & DESIGN SUMMARY

CONCRETE STRENGTH o' = 5  ksi
REBAR YIELD STRESS fy = 60 ks ]
PILE DIAMETER D = 16 in N
COLUMN SIZE (SHORT SIDE) cC = 18 in —
orfl
SINGLE PILE MAX LOADS OR CAPACITY ¢P, = 3255 k &
(at the section of cap bottom face) oM, = 0 ftk
oy = 15 Kk
PILE CLEAR DIST. (24" min, 2D reqd) ~ Clear = 32 in PILE PATTERN SECTION
EDGE DISTANCE (8" min) Edge = 16 in The Column Can Support Max Loads:
EFFECTIVE DEPTH d = 40 in Py,col SOPncol = 1104  kips
CAP BOTTOM REINFORCING # 8 @ 12 ino.c., eachway My,col S ®Mp col = 0.0 ft-Kips
Vu,col S ®Vncoi = 0 kips
THE PILE CAP DESIGN IS ADEQUATE.

ANALYSIS
CHECK FLEXURE CAPACITY AT COLUMN FACE (ACI 318 21,22, & 24.4.3.1)

Pile Spacing = 48 in

Cap Edge Length = 131.1 in

Lig = 77.0 in, length of section 1-1

Lop= 97.8 in, length of section 2-2

My, 14 = 83.3 ft-kips / ft, (fo middle of cap elevation)

My, 22= 38.9 ft-kips / ft, (to middle of cap elevation) 1 1

Pooo = 0.0016 /
2 LT
0.85f'c[l~ /1——5-'1”—’“‘—';‘1.—] (k ) ( )S
038364’/ 00010 < Ppod [Satisfactory] e

p= 7 =
7 FLEXURE CRITICAL SECTION
Paax = %—‘EL = 0.0243 > Pprovd [Satisfactory]
’ fy eytey
P = M[N(O'OOIS’TY > %P) = 0.0013 < Pprovp [Satisfactory]
d

CHECK ONE WAY SHEAR CAPACITY AT THE FACE OF COLUMN & PILE
(ACI 318 22.5)

Lza = 64.7 in, length of section 3-3
Vu,22% 2 (§Pn) / Loz = 0.0 Kips/ft  (No shear at "d" offset.)
Vuy,33= (0Pn) / Laa = 0.0 kips/ft  (No shear at "d" offset.)
Ve=2¢bd ()%= 509  Kps/ft > Vi [Satisfactory]
where = 0.75 (ACI 318 21.2) ONE WAY SHEAR CRITICAL SECTION

CHECK COLUMN PUNCHING CAPACITY (ACI 318 13.2.7.2, 22.6.4.1, 22.6.4.3, & 8.4.2.3)

; P 0.5y ,M b
gvo(psi)=¢(2+ y),/f o= 212 ksi >y (psi)= lf"’ Miadd’ J”’C"l Ly 119 ksi [Satisfactory]
P
where Be = 1.00 7y= U 0.4 y= M[N[2,i,40i] = 20
b= (C+d)= 58 in 1+2 % Be bo
b= (C+d)= 58 in 2

bg = 2by +2b, = 232 in

. dp} 2
Ap=  bpd =  g280 I’ s=| 2o 1+[1J +3[i’l] = o281 f
6 b1 b1

10706
/72@



0174

pro(psiy=g(2+p) fo= 106 ki >

CHECK SINGLE PILE PUNCHING CAPACITY (ACI 318 13.2.7.2, 22.6.4.1, 22.6.4.3, & 8.4.2.3)

Puy,col +0-5}’vMu,co/bl -

vy psi) =
Ap
where o= 178.0 deg
by = (0./360)(Dn/4+d)= 926 in
b, = (a/360)(Dr/4+d)= 26 in
by = (a/360)(D+d)yn= 87 in, conservative value
Ap=  bod = 3479 i’
3 2
¢ 1+[L’J +3(QJ - 3 '
6 1 bl
yyp=1 l =
yooT - 0.4
1+ 2 [by
3\ b2
y= 0] , conservative value as one way shear

J

(cont'd

94  ksi [Satisfactory]
N
@
o
I,/ """ ’\-\_\ f, """""" \
N \__/

PILE PUNCHING CRITICAL SECTION
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SEISMIC BASE SHEAR @z}
Per CBC 2016 and ASCE 7-10 Specifications <
Using Equivalent Lateral Force Procedure for Regular Single-Level Building/Structural Systems

Job Name: HOME?2 - SSF (PODIUM) Subject:
Job Number: Originator: | Checker: |
Input Data:
Occupancy Category = II  |ASCE7-10 Table 1.5-1 IR RER F
Importance Factor, I = 1.00 ASCE 7-10 Table 1.5-2 D
Soil Site Class = D ASCE 7-10, Chp. 20
Latitude=| . hn
Longitude =
Spectral Accel., Ss = 1.506 ASCE 7-10 Figures 22-1, 3, 5,6
Spectral Accel., S1 = 0.600 ASCE 7-10 Figures 22-2, 4, 5, 6 |
Long. Trans. Period, TL = 8.000 $€C. ASCE 7 Fig's. 22-12 to 22-16 .
Structure Height, hn = 14.000 ft. V = Cs*W
Total Seismic Weight, W=| 24,00  |kips ASCE 7-10 Section 12.7.2 Seismic Base Shear
Actual Calc. Period, Tc = 0.000 sec. from Analysls or "0" if T, (below) (Regular Bldg. Configurations Only)
Seismic Resist. System = G1 G1. Steel special cantilevered column system

(ASCE 7-10, Table 12.2-1)

Results:

Site Coefficients:

Fa= 1.000 ASCE 7-10, Table 11.4.-1
Fv= 1.500 ASCE 7-10, Table 11.4-2

Maximum Spectral Response Accelerations for Short and 1-Second Periods:
SMS = 1.506 SMS = Fa*SS, ASCE 7-10, Eqn 11.4-1
SM1 = 0.900 SM1 = Fv*S1, ASCE 7-10, Eqn 11.4-2

Design Spectral Response Accelerations for Short and 1-Second Periods :
SDS = 1.004 SDS = 2*SMS/3, ASCE -10, Eqn 11.4-3
Sp1 = 0.600 SD1 =2*SM1/3, ASCE 7-10 Eqn 11.4-4

Seismic Design Category:

Category(for SDS) = D ASCE 7-10, Table 11.6-1
Category(for SD1) = D ASCE 7-10, Table 11.6-2
Use Category = D Most critical of either category case above controls
Fundamental Period:
Period Coefficient, CT = 0.020 ASCE 7-10 Table 12.8-2
Period Exponent, x = 0.75 ASCE 7-10 Table 12.8-2
Approx. Period, Ta = 0.145 sec., Ta = CT*hn’(x), ASCE 7-10 Section 12.8.2.1, Eqn. 12.8-7
Upper Limit Coef., Cu = 1.400 ASCE 7-10 Table 12.8-1
Period max., T(max) = 0.203 sec., T(max)= Cu*Ta, ASCE 7-10 Section 12.8.2
Fundamental Period, T = 0.145 sec.,, T=Ta<=Cu*Ta, ASCE 7-10 Section 12.8.2

Seismic Design Coefficients and Factors:

Response Mod. Coef., R = 2.5 ASCE 7-10 Table 12.2-1
Overstrength Factor, Qo = 1.25 ASCE 7-10 Table 12.2-1
Defl. Amplif. Factor, Cd = 2.5 ASCE 7-10 Table 12.2-1
Cs= 0.402 CS = SDS/(R/1), ASCE 7-10 Section 12.8.1.1, Eqn. 12.8-2
Cs(max) = 1.658 For T<=TL, CS(max) = SD1/(T*(R/1)), ASCE 7-10 Eqn. 12.8-3
Cs(min) = 0.120 CS(min) = 0.5*S1/(R/1), ASCE 7-10 Eqn. 12.8-6
Use: Cs = 0.402 CS(min) <= CS <= CS(max)
Chasp = 0.281 CASD=0.7xCS
Seismic Base Shear:
Redundancy, Rho p = 1.3 ASCE 12.3.4.1
V= 12.53 kips, V = CS*W, ASCE 7-10 Section 12.8.1, Eqn. 12.8-1
Vasp = 8.77 kips, Vasp = 0.7 x V

F:\HCP ENGINEERING\PROJECTS\2017-PROJECTS\2017-06 Home2-SouthSanFrdrafidco (VJPatel)\h2ssf-STRUCTURAL CALCULATIONS\h2ssf-SEISMBZ! LAY 1:40 PM



MecaWind Pro v2.2.7.5 per ASCE 7-10

Developed by MECA Enterprises, Inc. Copyright www.mecaenterprises.com

Date : 8/11/2017 Project No.
Company Name : HCP ENGINEERING Designed By
Address : 2466 Redrock Dr Description
City : Corona Customer Name
State : CA Proj Location

File Location: C:\Users\HCP ENGINEERING\AppData\Roaming\MecaWind\Default.wnd

Input Parameters: Directional Procedure Open Building (Ch 27 Part 1)

Basic Wind Speed (V) = 110.00 mph

Structural Category = IT Exposure Category = Cc
Natural Frequency = N/A Flexible Structure = No
Inportance Factor = 1.00 Kd Directional Factor = 0.85
Damping Ratio (beta) = 0.01

Alpha = 9.50 Zg = 900.00 ft
At 0.11 Bt = 1.00
Am = 0.15 Bm = 0.65

Cc = 0.20 1 = 500.00 ft
Epsilon = 0.20 Zmin = 15.00 ft
Pitch of Roof = 0,25 : 12 Slope of Roof (Theta) = 1.19 Deg
D: Roof Len along Ridge = 60.00 ft L: Horizontal Width = 25.00 ft
h: Mean Roof Ht = 14.00 ft Type of Roof = MONOSLOPE

Gust Factor Calculations
Gust Factor Category I Rigid Structures - Simplified Method

Gustl: For Rigid Structures (Nat. Freq.>1 Hz) use 0.85 = 0.85
Gust Factor Category II Rigid Structures - Complete Analysis
Zm: 0.6*Ht = 15.00 ft
lzm: Cc*(33/Zm)~0.167 = 0.23
Lzm: 1* (zm/33) *Epsilon = 427.06 ft
Q: (1/(1+0.63* ((B+Ht) /Lzm)~0.63))°0.5 = 0.94
Gust2: 0.925% ((1+1,7*1lzm*3,4*Q)/ (1+1.7*3.,4*1lzm)) = 0.89
Gust Factor Summary
Not a Flexible Structure use the Lessor of Gustl or Gust2 = 0.85
Open Building-Monoslope Roof per Figure 27.4-4:
Normal to Ridge - Open Building - Monoslope Roof per Figure 27.4-4:
Gamma = 0 degrees, Clear Wind Flow
Load Cnw Cnl Windward Wind Pres.Leeward Wind Pres.
Case psf psf
A 1.200 0.300 13.679 3.420
B ~1.100 ~0.100 -12.539 ~1.140
Normal to Eave - Open Building - Monoslope Roof per Figure 27.4-4:
Gamma = 180 degrees, Clear Wind Flow
Load Cnw Cnl Windward Wind Pres.Leeward Wind Pres.
Case psf psf
A 1.200 0.300 13.679 3.420
B -1.100 -0.100 -12.539 -1.140
Along Ridge - Open Building - Monoslope Roof per Figure 27.4-4:
Gamma = 90 degrees, Clear Wind Flow
Length Along Roof Angle Load Cn Wind Press Along Ridge
Ridge of Roof (Theta) Case psf psf
<= 14.0 Theta<=45 deg A -0.800 -9.119
B 0.800 9.119
>14.0&<=2%14.0 Theta<=45 deg A -0.600 ~-6,839
B 0.500 5.699
>2*14 Theta<=45 deg A -0.300 ~3.420
B 0.300 3.420



wWind Pressure on Components and Cladding (Ch 30 Part 5)

All pressures shown are based upon ASD Design, with a Load Factor of %
Width of Pressure Coefficient Zone "a" = = 3.00 ft

Description Width Span Area Zone Cn Cn Max P Min P

£t ft fer2 Max Min psf psf

Zone 1 1.00 1.00 1.0 1 1.26 -1.15 14.40 -13.08
Zone 2 1.00 1.00 1.0 2 1.90 -1.76 21.61 -20.10 4 P /757
Zone 3 1.00 1.00 1.0 3 2.53 -3.44 28.81 =-39.25 4 Zé’ 75
Zone 4 1.00 1.00 1.0 1 1.26 -1.15 14.40 -13.08
zZone 5 1.00 1.00 1.0 1 1.26 -1.15 14.40 -13.08
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