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www.struware.com

Code Search

	

Code:	 International	 Building Code	 2006

Occupancy:.

Occupancy Group =	 E	 Educational

Occupancy Category & Importance Factors:

	Occupancy Category =	 II

	

Wind factor =
	

1.00

	

Snow factor =
	

1.00

	

Seismic factor =
	

1.00

Type of Construction:

Fire Rating:

	

Roof =	 2.0 hr

	

Floor =	 0.0 hr

Building Geometry:
Roof angle (0)

Building length (L)
Least width	 (B)
Mean Roof Ht (h)
Parapet ht above grd
Minimum parapet ht

Live Loads:

Roof	 0 to 200 sf: 20 psf
200 to 600 sf: 24 - 0.02Area, but not less than 12 psf

over 600 sf: 12 psf

Awnings and canopys 	 5 psf

Floor

Typical Floor	 50 psf

Partitions	 15 psf

Stairs & Exitways	 100 psf

Balconies (exterior)	 100 psf

Mechanical

Corridors above first floor	 80 psf

Lobbies & first floor corridors 	 100 psf



Holben, Martin & White 	 JOB TITLE CFSD HS Kitchen and Performing Arts Expansion

2950 N. Country Club
Tucson, AZ
	

JOB NO. 100048
	

SHEET NO.

327-9491
	

CALCULATED BY
	

DATE 	 3/11/11 

CHECKED BY WW
	

DATE 	 4/11/11

Roof Design Loads

Items Description	 Multiple psf (max) I psf (min)

Roofing 3 ply composite, no gravel 4.0 2.0

Decking Metal Roof deck, 1.5, 20 ga. 2.5 2.0

Framing Steel roof joists & girders 4.0 3.0

Insulation Rigid insulation, per 1" 	 x 3.0 5.0 3.0

Ceiling Suspended acoustical tile 2.0 1.0

Mech & Elec Mech. & Elec. 3.0 1.0

Misc. Misc. 1.5 0.0

Actual Dead Load * 22.0 * 12.0

Use this DL instead 3 20.0 0 9.0

Live Load 20.0 0.0

Snow Load 0.0 0.0
Wind (zone 2 - 100sf) 10.0 -19.9

ASD Loading ' Dead + Live Load 42.0 -
Dead + 0.75(Wind + Live) Load

+ Wind Load
-

0.6*Dead
44.5

- -12.7

LRFD Loading 1.2D + 1.6 Lr + 0.8W 66.4 -
1.2D + 1.6W + 0.5Lr 52.4 -

0.9D + 1.6W - -21.0.

Roof Live Load Reduction 
	

Roof angle	 0.00 / 12	 0.0 deg

0 to 200 sf: 20.0 psf
200 to 600 sf: 24 - 0.02Area, but not less than 12 psf

over 600 sf: 12.0 psf

300 sf
	

18.0 psf
400 sf
	

16.0 psf
500 sf
	

14.0 psf
User Input:	 450 psf
	

15.0 psf



JOB NO.  100048
CALCULATED BY 	

CHECKED BY WW

SHEET NO.

DATE 	 3/11/11
DATE	 4/11/11

Holben, Martin & White
2950 N. Country Club

Tucson, AZ
327-9491

JOB TITLE CFSD HS Kitchen and Performing Arts Expansic

www.struware.com

CODE SUMMARY

Code:	 International Building Code 2006

Live Loads: 

Roof	 0 to 200 sf: 20 psf
200 to 600 sf: 24 - 0.02Area, but not less than 12 psf •

over 600 sf. 12 psf
Awnings and canopys	 5 psf

Typical Floor	 50 psf
Corridors above first floor	 80 psf
Lobbies & first floor corridors 	 100 psf

Mechanical	 0 psf
Stairs & Exitways	 100 psf
Balconies (exterior)	 100 psf
Partitions	 15 psf

Dead Loads: 

-Pew	 	 litrt-psfr-
Roof	 22.0 psf

Wind Design Data: 

Basic Wind speed	 90 mph
Mean Roof Ht (h) 	 18.0 ft
Occupancy Category	 II.
Importance Factor 	 1.00
Exposure Category
Enclosure Classif. •	 Enclosed Building
hiterhal pressure Coef.	 +/-0.18
Directionality (Kd)	 0.8$

Roof Snow Loads:

Design Roof Snow load 	 0.0 psf
Flat Roof Snow Load	 Pf =	 5.0 psf
Ground Snow Load	 Pg =	 5.0 psf
Rain on Snow Surcharge	 =	 3.5 psf
Importance Factor 	 I =	 1.00
Snow Exposure Factor	 Ce =	 1.00
Thermal Factor	 Ct =	 1.00
Sloped-roof Factor 	 Cs =	 1.00

Earthquake Design Data:

Occupancy Category:
Importance Factor 	 I =	 1.00
Mapped spectral response	 Ss =	 28.30 %g

accelerations	 Si =	 8.10 %g
Site Class
Spectral Response Coef.	 Sds	 0.297

	

Sdl =	 0.130
Seismic Design Category
Basic Structural System 	 = Bearing Wall Systems
Seismic Resisting System	 = Intermediate reinforced masonry shear walls
Design Base Shear	 V =	 0.085W
Seismic Response Coef.	 Cs =	 0.085
Response Modification Factor 	 R =	 3.5

Analysis Procedure 	 = Equivalent Lateral-Force Analysis



Holben, Martin & White
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JOB TITLE CFSD HS Kitchen and Performing Arts Expansion

JOB NO. 100048	 SHEET NO.

CALCULATED BY	 DATE 	 3/11/11

CHECKED BY WW	 DATE	 4/11/11

Seismic Loads:

	Occupancy Category:	 II

	

Importance Factor (I) : 	 1.00

Site Class :

	

Ss (0.2 sec) =
	

28.30 %g

	

SI (1.0 sec) =
	

8.10 %g

Fa =	 1.574	 Sms =	 0.445	 Sns =	 0.297	 Design Category =

Fv =	 2.400	 Sml =	 0.194	 SDI =	 0.130	 Design Category =

Seismic Design Category =_

	

Number of Stories:	 1

Structure Type: Not applicable

Horizontal Struct Irregularities: No plan Irregularity

Vertical Structural Irregularities: No vertical Irregularity

Flexible Diaphragms . Yes

Building System: Bearing Wall Systems

Seismic resisting system: Intermediate reinforced masonry shear walls

System Building Height Limit: Height not limited
Actual Building Height (hm) = 18.0 ft

DESIGN COEFFICIENTS AND FACTORS

	Response Modification Factor (R) =	 3.5

	

System Over-Strength Factor (Do) = 	 2

	

Deflection Amplification Factor (Cd) = 	 2.25

	

SDE =	 0.297

	

=	 0.130
p = redundancy coefficient

Seismic Load Effect (E) = p QE +1- 0.2Sps D
	

= p QE +1-	 0.059D
	

QE = horizontal seismic force
Special Seismic Load Effect (E) = Do QE +1- 0.2SDE D

	
= 2.0 QE +1- 0.059D
	

D. = dead load

PERMITTED ANALYTICAL PROCEDURES 

Index Force Analysis (Seismic Category A only)	 Method Not Permitted

Simplified Analysis	 Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis	 - Permitted

	

Building period coef. (C T) =	 0.020	 Cu = 1.64

	

Approx fundamental period (Ta) = 	 =	 0.175 sec x= 0.75	 Tmax = CuTa = 0.287

	

User calculated fundamental period (T) = 	 0 sec	 Use T = 0.175

	

Long Period Transition Period (TL) = 	 ASCE7 map =	 6

	

Seismic response coef (Cs) =	 Sdsl/R =	 0.085

	

need not exceed Cs =	 Sdl t /RT =	 0.212

	

but not less than Cs =	 0.044Sds =	 0.013

	

USE Cs =	 0.085
Design Base Shear V = 0.085W

Model & Seismic Response Analysis	 - Permitted (see code for procedure)

ALLOWABLE STORY DRIFT

Structure Type:	 All other structures

Allowable story drift = 0.020hsx	 where hsx is the story height below level x



Edge Strip	 (a)
End Zone	 (2a)
Zone 2 length

0.88
15.5 psf
+/-0.18

Wind Loads - MWFRS h560' (Low-rise Buildings) Enclosed/partially enclosed only
6
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Torsional loads are
25% of zones 1 - 4.
See code for loading
diagram
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6.4 ft
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Transverse Direction

Kz = Kh (case 1) =
Base pressure (qh) =

GCpi =

CALCULATED BY
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JOB TITLE CFSD HS Kitchen and Performing Arts Expansion

JOB NO. 100048 	 SHEET NO.

	

DATE 	 3/11/11 

	

DATE	 4/11/11

10.6 psf (upward) add to windward
roof pressure

WINDWARD
OVERHANG

Windward roof overhangs:
WINDWARD ROOF

FFWARD RCOF

VERTICAL

an o

Interior Zone: Wall
Roof

End Zone: Wall
Roof

10.7 psf
-5.0 psf
16.2 psf
-8.4 psf

ID or FNE 2

LEEWARD RCOF

VERTICAL

Surface

Transverse Direction 	 Longitudinal Direction
Perpendicular 8 = 0.0 deg

GCpf	 w/-GCpi	 w/+GCpi
Parallel 0 = 0.0 deg

GCpf	 w/-GCpi	 w/+GCpi
1 0.40 0.58 0.22 0.40 0.58 0.22
2 -0.69 -0.51 -0.87	 . -0.69 -0.51 -0.87' .
3 -0.37 -0.19 -0.55 -0.37 -0.19 -0155.
4 -0.29 -0.11 -0.47 -0.29 -0.11 -0.47.
5 -0.45 -0.27 -0.63 -0.45 -0.27 -0.63
6 -0.45 -0.27 -0.63 -0.45 -0.27 -0.63
lE 0.61 0.79 0.43 0.61 0.79 0.43
2E • -1.07 -0.89 -1.25 -1.07 -0.89 -1.25
3E -0.53 -0.35 -0.71 -0.53 -0.35 -0.71
4E -0.43 -0.25 -0.61 -0.43 -0.25 -0.61.

Wind Surface pressures (psf)
1 9.0 .	 3.4 9.0 3.4
2 -7.9 -13.5 -7.9 -13.5
3 •	 -3.0 . -8.6 -3.0 -8.6
4 -1.7 -7.3 -1.7 -7.3
5 -4.2  -9.8 -4.2 -9.8
6 -4.2 -9.8 -4.2 -9.8
lE 12.3 6.7 12.3 6.7
2E -13.8 -19.4 • -13.8 -19.4
3E -5.4 -11.0 -5.4 -11.0
4E -3.9 -9.5 -3.9 -9.5

Parapet
Windward parapet:

Leeward parapet:
24.1 psf (GCpn = +1.5)

-16.1 psf (GCpn = -1.0)

Horizontal MWFRS Simple Diaphragm Pressures (psf) 	 TRANSVERSE ELEVATION
Transverse direction (normal to L) 	 WINDWARD ROOF

Longitudinal direction (parallel to L)
	Interior Zone: Wall	 10.7 psf

	

End Zone: Wall	 16.2 psf LONGITUDINAL ELEVATION
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CALCULATED BY 	 	 DATE 	 3/11/11 

CHECKED BY WW	 DATE 	 4/11/11 

Wind Loads - Components & Cladding : h <= 60'
Kh (case 1) = 0.88 h = 18.0 ft

Base pressure (qh) = 15.5 psf a = 3.2 ft

Minimum parapet ht = 3.0 ft GCpi = +/-0.18

Roof Angle = 0.0 deg
Type of roof = Monoslope

GCp +/- GCpi Surface Pressure (psf) User input

10 sf 50 sf 100 sf 10 sf 50 sf 100 sf 120 sf 500 sf

-1.18 -1.11 -1.08	 . -18.3 psf -17.3 psf -16.8 psf -16.8 psf -16.8 psf

-1.98 -1.49 -1.28 -30.8 psf -23.2 psf -19.9 psf -19.9 psf -19.9 psf

-1.98 -1.49 -1.28 -30.8 psf .	 -23.2 psf -19.9 psf -19.9 psf -19.9 psf

0.48 0.41 0.38 10.0 psf 10.0 psf 10.0 psf 10.0 psf 10.0 psf

1.08 0.97 1.05 16.8 psf 15.1 psf 16.4 psf 14.1 psf 12.6 psf

-1.70 -1.63 -1.60 -26.4 psf -25.3 psf -24.9 psf -24.0 psf -17.1 psf

-1.70 -1.63 -1.60 -26.4 psf -25.3 psf -24.9 psf_ -24.0 psf -17.1 psf

Roof
Area

Negative Zone 1
Negative Zone 2
Negative Zone 3
Positive Zone 1

Positive Zones 2 & 3

Overhang Zone 1&2
Overhang Zone 3

Negative zone 3 = zone 2 since parapet >.= 3ft.
Overhang pressures in the table above assume an internal pressure coefficient (Gcpi) of 0.0

Solid Parapet Pressure

SurfaCe Pressure (psf) User input
10 sf •	 100 sf 500 sf 40 sf

CASE A : Interior zone:
Corner zone:

43.4 psf
43.4 psf

29.6 psf
29.6 psf

27.8 psf
27.8 psf

•	 35.1 psf
•	 .	 35.1 psf

CASE B : Interior zone:
Corner zone:

-30.4 psf
-34.7 psf

-25.2 psf
-27.0 psf

-21.7 psf
-21.7 psf

-27.3 psf
-30.1 psf

Parapet
qp = 16.1 psf

CASE A = pressure towards building
CASE B = pressure away from building

GCp +/- GCpi Surface Pressure at "h" User input

10 sf 100 sf 500 sf 10 sf 100 sf 500 sf 50 sf 200 sf

-1.17 -1.01 -0.90 -18.2 psf -15.7 psf -14.0 psf -16.5 psf -15.0 psf

-1.44 -1.12 -0.90 -22.4 psf -17.4 psf -14.0 psf -18.9 psf .	 -16.0 psf

1.08 0.92 0.81 16.8 psf 14.3 psf 12.6 psf 15.1 psf 13.6 psf

Walls
Area

Negative Zone 4
Negative Zone 5

Positive Zone 4 & 5
Note: GCp reduced by 10% due to roof angle <= 10 deg.
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Title :
Dsgnr:
Project Desc.:

Project Notes :

Job #

D

Printed: 30 N1AR 2011, 11:44AM

ENERCALC, INC. 1983-2011, Ver: 6.2.00
Licensee : HOLBEN, MARTIN, & WHITE

Title Block Line 1
You can changes this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6 

Steel Beam
Lic. # KW-06002641
Description :
	

Performing Arts W8x10 roof beam B1

Material Properties 
	

Calculations per AISC 360 .05, ASCE 7-05

Analysis Method Allowable Stress Design
Beam Bracing : 	 Beam is Fully Braced against lateral-torsion buckling
Bending Axis :	 Major Axis Bending
Load Combination 2006 IBC & ASCE 7-05

Fy : Steel Yield :
	

50.0 ksi
E: Modulus :
	

29,000.0 ksi

D(0.11)1_r(0.1)

Span = 15.0 ft

W8X10

Applied Loads 

Uniform Load D = 0.110, Lr = 0 10 k/ft,

DESIGN SUMMARY
Maximum Bending Stress Ratio =

Section used for this span

Mu : Applied

Mn / Omega : Allowable

Load Combination
Location of maximum on span
Span # where maximum occurs

Maximum Deflection
Max Downward L+Lr+S Deflection

Max Upward L+Lr+S Deflection

Max Downward Total Deflection
Max Upward Total Deflection

Service loads entered. Load Factors will be applied for calculations.

Tributary Width = 1.0 ft

Design OK

0.270: 1	 Maximum Shear StresS Ratio =
	

0.059 : 1

W8X10	 Section used for this span
	

W8X10
5.906 k-ft	 Vu : Applied

	
1.575 k

21.870 k-ft	 Vn/Omega : Allowable
	

26.826 k

Load Combination
	

+D+Lr+H
Location of maximum on span

	
0.000 ft

Span # where maximum occurs
	

Span # 1

0.129 in Ratici =
	

1400
0.000 in Ratio.=
	

0 <360
0.270 in Ratio =
	

666
0.000 in Ratio =
	

0 <240

+D+Lr+H
7.500ft

Span # 1

Maximum Forces & Stresses for Load Combinations
Load Combination

Segment Length	 Span #

Max Stress Ratios

M V

Overall MAXimum Envelope
Dsgn. L =	 15.00 ft 1 0.270 0.059

+D
Dsgn. L =	 15.00 ft 1 0.141 0.031

+D+Lr+H
Dsgn. L =	 15.00 ft 1 0.270 0.059

+D+0.750Lr+0.750L+H
Dsgn. L =	 15.00 ft 1 0.238 0.052

+D+0.750Lr+0.750L+0.750W+H
Dsgn. L =	 15.00 ft 1 0.238 0.052

+D+0.750Lr+0.750L+0.5250E+H
Dsgn. L =	 15.00 ft 1 0.238 0.052

Summary of Moment Values

Mmax +
	

Mmax - Ma - Max	 Mnx Mnx/Omega Cb

5.91
	

5.91	 36.52	 21.87	 1.00

3.09
	

3.09	 36.52	 21.87	 1.00

5.91
	

5.91	 36.52	 21.87	 1.00

5.20
	

5.20	 36.52	 21.87	 1.00

5.20
	

5.20	 36.52	 21.87	 1.00

5.20
	

5.20	 36.52	 21.87	 1.00

Location in Span	 Load Combination

Summary of Shear Values

Rm Va Max Vnx	 Vnx/Omega

1.00 1.58 40.24 26.83

1.00 0.83 40.24 26.83

1.00 1.58 40.24 26.83

1.00 1.39 40.24 26.83

1.00 1.39 40.24 26.83

1.00 1.39 40.24 26.83

Max. "+" Defl	 Location in Span

Overall Maximum Deflections - Unfactored Loads 
Load Combination	 Span	 Max. "2 Defl

D+Lr	 1	 0.2699
	

7.575
	

0.0000
	

0.000

Vertical Reactions - Unfactored
	

Support notation : Far left is #1
	

Values in KIPS

Load Combination	 Support 1	 Support 2

Overall MAXimum 1.575 1.575

D Only 0.825 0.825

Lr Only 0.750 0.750

D+Lr 1.575 1.575



D(0.06) Lr(0 12)

W8X10

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Span = 10.0 ft

Design OK
0.103: 1

W8X10
2.250 k-ft

21.870 k-ft

+D+Lr+H
5.000ft

Span # 1

Maximum Shear Stress Ratio =
Section used for this span

Vu : Applied

Vn/Omega : Allowable

Load Combination
Location of maximum on span
Span # where maximum occurs

0.034: 1
W8X10

0.90 k
26.826 k

+D+Lr+H
0.000 ft

Span # 1

0.03.0 in Ratio =	 3938
0.000 in .Ratio	 0 <360
0.046 in Ratio =	 2625
0.000 in Ratio =	 0 <240

Title Block Line 1
You can changes this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6 

Steel Beam

Title :
Dsgnr:
Project Desc.:

Project Notes :

Job #

11

Printed: 30 MAR 2011, 12:54PM

ENERCALC, INC. 1983-2011, Ver: 6100
Licensee HOLBEN, MARTIN, & WHITE

Description :	 Performing Arts W8x10 Canopy Bm B2

Material Properties

Analysis Method : Allowable Stress Design
Beam Bracing : 	 Beam is Fully Braced against lateral-torsion buckling
Bending Axis	 Major Axis Bending
Load Combination 2006 IBC & ASCE 7-05

Fy : Steel Yield :
E: Modulus :

Calculations per AISC 360.05, ASCE 7.05

50.0 ksi
29,000.0 ksi

Uniform Load : D = 0.060, Lr = 0.120 k/ft, Tributary Width =1.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio =

Section used for this span

Mu : Applied

Mn / Omega : Allowable

Load Combination
Location of maximum on span'
Span # where maximum occurs

Maximum Deflection
Max Downward L+Lr+S Deflection

Max Upward L+Lr+S Deflection

Max Downward Total Deflection
Max Upward Total Deflection

Maximum Forces & Stresses for Load Combinations 
Load Combination 	 Max Stress Ratios 

Segment Length	 Span #	 M	 V	 Mmax +

Summary of Moment Values
	

Summary of Shear Values

Mmax - Ma - Max	 Mnx Mnx/Omega Cb Rm	 Va Max	 Vnx Vnx/Omega

Overall MAXimum Envelope
Dsgn. L = 10.00 ft	 1

+ID
Dsgn. L = 10.00 ft	 1

+D+Lr+H
Dsgn. L = 10.00 ft 	 1

+D+0.750Lr+0.750L+H
Dsgn. L = 10.00 ft	 1

+D+0.750Lr+0.750L+0.750W+FI
Dsgn. L = 10.00 ft	 1

+D+0.750Lr+0.750L+0.5250E+H
Dsgn. L = 10.00 ft	 1

	

0.103	 0.034	 2.25

	

0.034	 0.011	 0.75

	

0.103	 0.034	 2.25

	

0.086	 0.028	 1,88

	

0.086	 '0.028	 1.88

	

0.086	 0.028	 1.88

	

2.25	 36.52	 21.87	 1.00 1.00	 0.90	 40.24	 26.83

	

0.75	 36.52	 21.87	 1.00 1.00	 0.30	 40.24	 26.83

	

2.25	 36.52	 21.87	 1.00 1.00	 0.90	 40.24	 26.83

	

1.88	 36.52	 21.87	 1.00 1.00	 0.75	 40.24	 26.83

	

1.88	 36.52	 21.87	 1.00 1.00	 0.75	 40.24	 26.83

	

1.88	 36.52	 21.87	 1.00 1.00	 0.75	 40.24	 26.83

Overall Maximum Deflections - Unfactored Loads 

Load Combination 	 Span	 Max "2 Defl Location in Span	 Load Combination Max. "+" Defl	 Location in Span

D+Lr	 1
	

0.0457	 5.050
	

0.0000
	

0.000

Vertical Reactions= Unfactored 
	

Support notation : Far left is #1
	

Values in KIPS

Load Combination 	 Support 1
	

Support 2

Overall MAXimum 0.900 0.900

D Only 0.300 0.300

Lr Only 0.600 0.600

D+Lr 0.900 0.900



Title :
Dsgnr:
Project Desc.:

Project Notes :

Job #

It
Printed: 30 MAR 2011. 1:09PM

Summary of Moment Values
Mmax - Ma - Max	 Mnx Mnx/Omega Cb Rm

Summary of Shear Values 

Va Max	 Vnx Vnx/Omega

Title Block Line 1
You can changes this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Steel Beam
Lic. # : KW-06002641
Description :	 Performing Arts W8x10 Canopy Bm B2

ENERCALC, INC. 1983-2041, Ver: 6.2.00
Licensee : HOLBEN, MARTIN, & WHITE

Wind Uplift

Calculations per AISC 360-05, ASCE 7.05

50.0 ksi
29,000.0 ksi

Analysis Method : Allowable Stress Design
Beam Bracing : Completely Unbraced
Bending Axis	 Major Axis Bending
Load Combination 2006 IBC & ASCE 7-05

Material Properties 
Fy : Steel Yield :

Modulus :

W(-0.12)

Span = 10.0 ft

W8X10

Applied Loads 
	

Service loads entered. Load Factors will be applied for calculations.

Uniform Load : W = -0.120 k/ft, Tributar y Width = 1.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio =

Section used for this span
Mu : Applied
Mn / Omega : Allowable

Load Combination 	 +D+W+H
Location of maximumon span 	 5.000ft
Span # where maximum occurs 	 Span # 1

Maximum Deflection
Max Downward L+Lr+S Deflection

	
0.000 in Ratio =

Max Upward L+Lr+S Deflection
	

0.000 in Ratio =
Max Downward Total Deflection

	
0.000 in Ratio =

Max Upward Total Deflection 	 -0.030 in Ratio =

Desi • n OK

Load Combination
Location of maximum on span
Span # where maximum occurs

0.022: 1
W8X1 0

0.60 k
26.826 k

+D+W+H
0.000 ft

Span # 1

0 <360
0 <360
0 <240

3938

0.124: 1	 Maximum Shear Stress Ratio =
W8X1 0	 Section used for this span

1.500 k-ft	 Vu : Applied
12.063 k-ft	 Vn/Omega : Allowable

Maximum Forces & Stresses for Load Combinations 
Load Combination	 Max Stress Ratios 

Segment Length	 Span #	 M	 V	 Mmax +

Overall MAXimum Envelope
Dsgn. L =	 10.00 ft 0.124 0.022 -1.50 1.50 20.14 12.06 1.14	 1.00 0.60 40.24 26.83

+D+W+H
Dsgn. L =	 10.00 ft 0.124 0.022 -1.50 1.50 20.14 12.06 1.14	 1.00 0.60 40.24 26.83

+0+0.750Lr+0.750L+0.750W+11
Dsgn. L =	 10.00 ft 0.093 0.017 -1.13 1.13 20.14 12.06 1.14	 1.00 0.45 40.24 26.83

+D+0.750L+0.750S+0.750W+H
Dsgn. L =	 10.00 ft 0.093 0.017 -1.13 1.13 20.14 12.06 1.14	 1.00 0.45 40.24 26.83

+0.60D+W+H
Dsgn. L =	 10.00 ft 0.124 0.022' -1.50 1.50 20.14 12.06 1.14	 1.00 0.60 40.24 26.83

Overall Maximum Deflections - Unfactored Loads 
Load Combination	 Span	 Max "-" Defl Location in Span 	 Load Combination Max. "+" Det1	 Location in Span

1	 0.0000
	

0.000	 W Only	 -0.0305
	

5.050

Vertical Reactions • Unfactored 
	

Support notation : Far left is #1
	

Values in KIPS

Load Combination Support 1	 Support 2

Overall MAXimum	 -0.600	 -0.600
W Only	 -0.600	 -0.600
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Title :
Dsgnr:

Project Desc.:

Project Notes :

Job #

(5

Printed: 30 MAR 2011. 1:29PM

Title Block Line 1
You can changes this area
using the "Settings" menu item
and then using the "Printing &
Title Block' selection.
Title Block Line 6

Steel Beam ENERCALC, INC. 1983-2011, Ver: 62.00

Lie. # KW-0600264i Licensee : HOLBEN, MARTIN, & WHITE

Fy : Steel Yield :
E: Modulus :

Calculations per AISC 360-05, ASCE 7-05

50.0 ksi
29,000.0 ksi

Design OK

0.054 : 1
W14X22

3.402 k
63.020 k

+D+Lr+H
0.000 ft

Span # 1

M	 V	 Mmax + Mmax - Ma - Max	 Mnx Mnx/Omega Cb

Overall MAXimum Envelope
Dsgn. L =	 27.00 ft 1 0.277 0.054 22.96 22.96 138.33 82.83 1.00

+D
Dsgn. L =	 27.00 ft 1 0.145 0.028 12.03 12.03 138.33 82.83 1.00

+D+Lr+H
Dsgn. L =	 27.00 ft 1 0.277 0.054 .22.96 22.96 138.33 82.83 1.00

+D+0.750Lr+0.750L+H
Dsgn. L =	 27.00 ft 1 0.244 0.048 20.23 20.23 138.33 82.83 1.00

+D+0.750Lr+0.750L+0.750W+hl
Dsgn. L = 27.00 ft 1 0:244 0.048 20.23 20.23 138.33 82.83 1.00

+D+0.750Lr+0.750L+0.5250E+H
Dsgn. L =	 27.00 ft 1 0.244 0.048 20.23 20.23 138.33 82.83 1.00

D+Lr
	

1

Vertical Reactions - lInfactored

0.5263	 13.635

Support notation : Far left is #1

0.0000	 0.000

Values in KIPS

Description :
	

Kitchen W14x22 roof beam B3

Material Properties

Analysis Method : Allowable Stress Design
Beam Bracing :	 Beam is Fully Braced against lateral-torsion buckling
Bending Axis :	 Major Axis Bending
Load Combination 2006 IBC & ASCE 7-05

D(0. 132 ) _r(0. 12)

Span = 27.0 tt
W14X22

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Uniform Load : D = 0.1320, Lr = 0.120 k/ ft, Tributary Width = 1.0 ft

Ratio =
Ratio =

Ratio =
Ratio =

DESIGN SUMMARY
Maximum Bending Stress Ratio =

Section used for this span

Mu : Applied

Mn / Omega : Allowable

Load Combination
Location of maximum on span

Span # where maximum occurs

Maximum Deflection
Max Downward L+Lr+S Deflection

Max Upward L+Lr+S Deflection

Max Downward Total Deflection
Max Upward Total Deflection

0.277: 1
W14X22

22.964 k-ft
82.834 k-ft

+D+Lr+H
13.500ft

Span # 1

0.251 in
0.000 in
0.526 in
0.000 in

Makinium Shear Stress Ratio =
. Section used for this span

Vu : Applied

Vn/Omega : Allowable

Load Combination
Location of maximum on span
Span # where maximum occurs

1292
0 <360

615
0 <240

•
Maximum Forces & Stresses for Load Combinations 

Load Combination 	 Max Stress Ratios

Segment Length	 Span #

Overall Maximum Deflections - Unfactored Loads 
Load Combination 	 Span	 Max. "-" Deft

Rm Va Max Vnx	 Vnx/Omega

1.00 3.40 94.53 63.02

1.00 1.78 94.53 63.02

1.00 3.40 94.53 63.02

1.00 3.00 94.53 63.02

1.00 3.00 94.53 63.02

1.00 3.00 94.53 63.02

Summary of Moment Values
	

Summary of Shear Values

Location in Span	 Load Combination
	

Max. "+" Defl	 Location in Span

Load Combination	 Support 1
	

Support 2

Overall MAXimum 3.402 3.402

D Only 1.782 1.782

Lr Only 1.620 1.620

D+Lr 3.402 3.402



ENERCALC, INC. 1983-2011, Ver: 6.2.00

Licensee : HOLBEN, MARTIN, & WHITE

Fy : Steel Yield :
E: Modulus :

Calculations per AISC 360 .05, ASCE 7-05

50.0 ksi
29,000.0 ksi

k/ft, Tributary Width = 1.0 ft

Design OK

0.135: 1.
W16X40

13.20 k
97.60 k

+D+Lr+H
0.000 ft

Span # 1

0.544: 1
W16X40

99.000 k-ft
182.136 k-ft

+D+Lr+H
15.000ft

Span # 1

0.514 in Ratio =

0.000 in Ratio =

1.076 in Ratio =
0.000 in Ratio =

Uniform Load : D = 0.460, Lr = 0.420

DESIGN SUMMARY .
Maximum Bending Stress Ratio =

Section used for this span

Mu : Applied

Mn / Omega : Allowable

Load Combination
Location of maximum on span
Span # where maximum occurs

Maximum Deflection
Max Downward L+Lr+S Deflection_

Max Upward L+Lr+S Deflection

Max Downward Total Deflection
Max Upward Total Deflection

Maximum Shear Stress Ratio =
Section used for this span

Vu : Applied

Vn/Omega : Allowable

Load Combination
Location of maximum on span
Span # where maximum occurs

700
0 <360

334
0 <240

Title Block Line 1
You can changes this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Steel Beam
Lic. # : KW-06002641

Title :
	

Job #
Dsgnr:

Project Desc.:

Project Notes :

Printed: 30 MAR 201 1:51PM

Description :
	

Kitchen W16x40 roof beam B4

Material Properties

Analysis Method : Allowable Stress Design
Beam Bracing :	 Beam is Fully Braced against lateral-torsion buckling
Bending Axis :	 Major Axis Bending
Load Combination 2006 IBC & ASCE 7-05

D(0.46) Lr(0.42)
*

.
Span = ,30.0 ft

W16X40

Applied Loads
	

Service loads entered. Load Factors will be applied for calculations.

Maximum Forces & Stresses for Load Combinations
Load Combination

Segment Length	 Span #

Max Stress Ratios Summary of Moment Values Summary of Shear Values

M V Mmax +	 Mmax - Ma - Max Mnx Mnx/Omega Cb	 Rm Va Max Vnx	 Vnx/Omega

Overall MAXimum Envelope
Dsgn. L =	 30.00 ft 1 0.544 0.135 99.00 99.00 304.17 182.14 1.00	 1.00 13.20 146.40 97.60

+D
Dsgn. L =	 30.00 ft 1 0.284 0.071 51.75 51.75 304.17 182.14 1.00	 1.00 . 6.90 146.40 97.60

+D+Lr+H
Dsgn. L =	 30.00 ft 1 0.544 0.135 99.00 99.00 304.17 182.14 1.00	 1.00 13.20 146.40 97.60

+D+0.750Lr+0.750L+H
Dsgn. L =	 30.00 ft 1 0.479 0.119 87.19 87.19 304.17 182.14 1.00	 1.00 11.63 146.40 97.60

+D+0.750Lr+0.750L+0.750W+H
Dsgn. L =	 30.00 ft 1 0.479 0.119 87.19 87.19 304.17 182.14 1.00	 1.00 11.63 146.40 97.60

+D+0.750Lr+0.750L+0.5250E+H
Dsgn. L =	 30.00 ft 1 0.479 0.119 87.19 87.19 304,17 182.14 1.00	 1.00 11.63 146.40 97.60

Overall Maximum Deflections - Unfactored Loads 
Load Combination 	 Span	 Max "2 Defl

	
Location in Span
	

Load Combination
	

Max. "+" Defl	 Location in Span

D+Lr
	

1
	

1.0762	 15.150
	

0.0000
	

0.000

Vertical Reactions - Unfactored
	

Support notation : Far left is #1
	

Values in KIPS

Load Combination	 Support 1
	

Support 2

Overall MAXimum 13.200 13.200

D Only 6.900 6.900

Lr Only 6.300 6.300

D+Lr 13.200 13.200



Steel Beam ENERCALC, INC. 1983-2011, Ver: 6.2.00

Lic. # : KW-06002641 Licensee : HOLBEN, MARTIN, & WHITE

Job #Title Block Line 1
You can changes this area
using the "Settings" menu item

and then using the "Printing &
Title Block" selection.
Title Block Line 6

Title :
Dsgnr:
Project Desc.: 11
Project Notes :

Prloted: 30 MAR 2011, 1:56PM

Description : Kitchen W12x14 roof beam B5

Material Properties
Analysis Method : Allowable Stress Design
Beam Bracing : 	 Beam is Fully Braced against lateral-torsion buckling

Bending Axis :	 Major Axis Bending
Load Combination 2006 IBC & ASCE 7-05

Fy : Steel Yield :
E: Modulus :

Calculations per AISC 360 .05, ASCE 7-05

50.0 ksi
29,000.0 ksi

D(0.35) Lr(0.32) 

Span = 18.0 ft
	

2
W12X14

Applied Loads
	

Service loads entered. Load Factors will be applied for calculations

Uniform Load': D = 0.350, Lr = 0.320 k/ft, Tributary Width = 1.0 ft

DESIGN SUMMARY -
Maximum Bending Stress Ratio =

Section used for this span
Mu : Applied

Mn / Omega : Allowable

Load Combination
Location of maximum on span
Span # where maximum occurs

Maximum Deflection
Max Downward L+Lr+S Deflection

Max Upward L+Lr+S.Deflection

Max Downward Total Deflection
Max Upward Total Deflection

0.625: 1	 Maximum Shear Stress Ratio =
W12X14
	

Section used for this span

27.135 k-ft
	

Vu : Applied

43.413 k-ft
	

Vn/Omega : Allowable

+D+Lr+H
	

Load Combination
9.000ft
	

Location of maximum on span
Span # 1
	

Span # where maximum occurs

0.297 in Ratio =	 728
0.000 in Ratio =	 0 <360
0.621 in Ratio =	 347
0.000 in Ratio =	 0 <240

Design OK
0.141 : 1

W12X14
6.030 k

42.754 k
+D+Lr+H

18.000 ft
Span # 1

Maximum Forces & Stresses for Load Combinations 
Load Combination	 Max Stress Ratios 

Segment Length	 Span #
	

M	 V

Summary of Moment Values Summary of Shear Values 

Va Max	 Vnx Vnx/OmegaMmax +	 Mmax - Ma - Max	 Mnx Mnx/Omega Cb Rm

Overall . MAXimum Envelope
Dsgn. L =	 18.00 ft 1 0.625 0.141 27.14 27.14 72.50 43.41 1.00	 1.00 6.03 71.40 42.75

+D
Dsgn. L =	 18.00 ft 1 0.327 0.074 14.18 14.18 72.50 43.41 1.00	 1.00 3.15 71.40 42.75

+D+Lr+H
Dsgn. L =	 18.00 ft	 . 1 0.625 0.141 27.14 27.14 72.50 43.41 1.00	 1.00 6.03 71.40 42.75

+D+0.750Lr+0.750L+H
Dsgn. L =	 18.00 ft 1 0.550 0.124 23.90 23.90 72.50 43.41 1.00	 1.00 5.31 71.40 42.75

+D+0.750Lr+0.750L+0.750W+H
Dsgri. L =	 18.00 ft 1 0.550 0.124 23.90 23.90 72.50 43.41 1.00	 1.00 5.31 71.40 42.75

+D+0.750Lr+0.750L+0.5250E+H
Dsgn. L =	 18.00 ft 1 0.550 0.124 23.90 23.90 72.50 43.41 1.00	 1.00 5.31 71.40 42.75

Overall Maximum Deflections - Unfactored Loads
Load Combination 	 Span	 Max. "2 Defl

	
Location in Span	 Load Combination

	
Max. "+" Defl	 Location in Span

D+Lr
	

1
	

0.6208	 9.090
	

0.0000
	

0.000

Vertical Reactions - Unfactored
	

Support notation : Far left is #1
	

Values in KIPS

Load Combination	 Support 1
	

Support 2

Overall MAXimum 6.030 6.030

D Only 3.150 3.150

Lr Only 2.880 2.880

D+Lr 6.030 6.030
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Steel Column ENERCALC, INC. 1983-2011, Ver: 6.2.00

Lic. # KW-06002641 Licensee : HOLBEN, MARTIN, & WHITE

Title Block Line 1
You can changes this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Title :
	

Job #
Dsgnr:
Project Desc.:

Project Notes :

Printed: 31 MAR 2011, 10,27MA

Description : Building B Column C1 HSS 4x4x114

General Information
	

Calculations per AISC 360-05, ASCE 7-05

Steel Section Name :
	

HSS4X4X1 /4
	

Overall Column Height 	 13.0 ft
Analysis Method :
	

2006 IBC & ASCE 7-05
	

Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade
Fy : Steel Yield
	

46.0 ksi
	

Brace condition for deflection (buckling) along columns :
E : Elastic Bending Modulus

	
29,000.0 ksi
	

X-X (width) axis : Unbraced Length for X-X Axis buckling = 13 ft, K = 1.0

Load Combination :
	

Allowable Stress
	 Y-Y (depth) axis :Fully braced against buckling along Y-Y Axis

Applied Loads
	

Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 158.35 lbs * Dead Load Factor
AXIAL LOADS ...

Axial Load at 13.0 ft, Xecc = 3.500 in, D = 9.50, LR = 8.60 k

DESIGN SUMMARY 
Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio =
Load Combination
Location of max.above base
At maximum location values are ...

Pu : Axial

Pn I Omega : Allowable

Mu-x : Applied

Mn-x / Omega : Allowable

Mu-y : Applied

Mn-y I Omega : Allowable

PASS Maximum Shear Stress Ratio =
Load Combination .

Location of max.above base
At maximum location values are .. .

Vu : Applied
Vn I Omega : Allowable

Load Combination Results

0.8320 :1
+D+Lr+H

12.913 ft

18.258 k
45.762 k

0.0 k-ft

10.765 k-ft

5.244 k-ft
10.765 k-ft

0.01597 : 1
+D+Lr+H

0.0 ft

0.4061 k
25.423 k

Maximum SERVICE Load Reactions ..

Top along X-X	 0.4061 k
Bottom along X-X	 0.4061 k
Top along Y-Y	 0.0 k
Bottom along Y-Y	 0.0 k

Maximum SERVICE Load Deflections ...

Along Y-Y	 0.0 in at
for load combination :

Along X-X	 0.4410 in at
for load combination : D+Lr

0.0ft above base

7.591ft above base

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio	 Status	 Location Stress Ratio Status Location

+D 0.438 PASS 12.91 ft 0.008 PASS 0.00 ft
+D+Lr+H 0.832 PASS 12.91 ft 0.016 PASS 0.00 ft
+D+0.750Lr+0.750L+H 0.734 PASS 12.91 ft 0.014 PASS 0.00 ft
+D+0.750Lr+0.750L+0.750VV+H 0.734 PASS 12.91 ft 0.014 PASS 0.00 ft
+D+0.750Lr+0.750L+0.5250E+H

Maximum Reactions • Unfactored

0.734 PASS 12.91 ft 0.014 PASS	 0.00 ft

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction

@ Base	 @ Top

Y-Y Axis Reaction

@ Base	 @ Top

Axial Reaction

@ Base

D Only	 -0.213	 -0.213 k

Lr Only	 -0.193	 -0.193 k

D+Lr	 -0.406	 -0.406 k

Maximum Deflections for toad Combinations - Unfactored Loads

k
k

k

9.658 k
8.600 k

18.258 k

Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance

D Only

Lr Only

D+Lr

0.2315 in
0.2095 in

0.4410 in

7.591 ft

7.591 ft
7.591 ft

0.000 in

0.000 in

0.000 in

0.000 ft
0.000 ft

0.000 ft

Steel Section Properties :	 HSS4X4X*1/4 



Steel Column ENERCALC, INC. 1983-2011, Ver: 6.2.00

Lic. # KW-06002641 Licensee : HOLBEN, MARTIN, & WHITE

0

Loads are total entered value. Arrows do not reflect absolute direction.

Title Block Line 1
You can changes this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Title :
	

Job #
Dsgnr:

Project Desc.:

Project Notes :

Printed: 31 MAR 2011 0:27AM

Description :
	

Building B Column C1 HSS 4x4x1/4

Steel Section Properties :	 HSS4X4X114 
12.800 in^4Depth	 =	 4.000 in	 1)ot	 =	 7.80 ing

Web Thick	 =	 0.000 in	 S xx	 3.90 inA3

Flange Width	 =	 4.000 in	 R xx	 1.520 in

Flange Thick	 =	 0.250 in

Area	 =	 3.370 inA2	 I YY	 7.800 inA4

Weight	 -	 12.181 plf	 S yy	 3.900 inA3

R yy	 1.520 in

Ycg
	

0.000 in
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Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Shear Wall 1 - Area A

CFSD HS Kitchen Expansion

Job # 10048

vz)

\ \ - Distributed Vertical Bars: #5 @ 16 in
\\--- End Bars: #5

Horizontal Bars: Ladur 249 Side Rods DUR-O-WALL @ 16 in

Interaction Di ram

Moment (ft•k)

Criteria

Building Code
Load Combination
Seismic R Value
Amplify Axial Stress For Slenderness
fm
fy
Specify Wall Weight Manually
Block Weight
Design As Clay Masonry
Include Wall Self-Weight
End Bars Only For Flexural/Axial Analysis
Multiply Seismic Shear By 1.5

MS0-05 (ASD)
ASCE 7-05 (ASD)
3.50
Yes
1500 psi
60000 psi
No
Normal weight
No
Yes
No
No

Load Combinations

ASCE 7-05 (ASD1
1.0D + 1.01.
1.0D + 1.0W
1.OD
1.0D + 0.75L + 0.75W
1.0D + 0.75L
0.6D + 1.0W
0.6D

Design Detail

-8 ft

Check Summary -
	

Interaction Diagram

Ratio	 Check Provided Required Combination
	 Reinforcement Limits 	
3 	 0.043	 Vert Bar Area 0.02 in 2 0 in 2 1.OD + 1.0W
../* 0.167	 Vert Bar Spacing 16 in 96 in 1.0D + 1.0L
3 	 0.360	 Shear Bar Spacing  16 in 44.5 in ' 1.0D + 1.0L
	  Strength Checks 	 30
3 	 0.000	 Axial Tension 24 k 0 k 1.0D + 1.0L
3 	 0.409	 Shear 58.09 psi 23.78 psi 1.0D + 1.0W
3 	 0.320	 Axial Compression 69.87 k 22.36 k 1.0D + 1.0L 22
3	 0.566	 Axial+Flexure 196.1 ft•k 110.9 ft•k 0.6D + 1.0W

Loads Summary

Source Axial Pt Load Offset from C... End 1 Axial D... End 2 Axial D... Shear Pt Load Shear Distrib... Shear Offset ... Moment
Dead 3.74 k 0 ft 0 lb/ft 0 lb/ft 0 k 0 lb/ft 0 ft 0 ft•k
Live 3.4 k 0 ft 0 lb/ft 0 lb/ft 0 k 0 lb/ft 0 ft 0 ft•k
Dead 2.55 k 3.33 ft 0 lb/ft 0 lb/ft 0 k 0 lb/ft 0 ft 0 ft•k
Wind 0 k 0 ft 0 lb/ft 0 lb/ft 5.29 k 0 lb/ft 0 ft 0 ft•k

Load Set
Roof
Roof
Lintel
Wind

QuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ... \kitchen expansion.qms Page 1 of 4	 Tuesday 04/05/11 4:45 PM



Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Shear Wall 1 - Area A

CFSD HS Kitchen Expansion 31
lob # 10048

0.00035 473.9 psi

mal State at Max Moment Capacity for P = 18.9
TENSION controlled (fs = Fs = 24000 psi) k = 0.285

44.92 k

Axial/Flexure Checks

40	 Interaction Dia am

28

16

Load Combination: 1.0D + 1.0W
Design Forces
	

Compression Check

Factored Loads
Wall Weight
	

12.67 k	 Axial Comoression IMSJC-05 2.3.3.2.1]
Fs = 24000 psi	 (Grade 60 reinf)

Ast = 0 Ma I in	 (bars are not tied)

h / r =	 (24 ft) / (2.39 in)	 = 120.5534	 >	 99

Pa = [0.25 fat	 + 0.65 Ast Fs] Ml^ 2I	 4,
=	 [0.25 (1500	 (3.84 ft') + 0.65 (0 in') (24000	 [ 70psi)	 psi)]

(2.N in)
]^ 2_I5.29 k L (24 ft)

114.3 ft . k = 69.87 k

18.96 k
	 P = 18.96 k 5. Pa = 69.87 k .07

Shear Check Other Checks

Shear rms3c-05 2.3.51

,	 V	 (5.29 k) 

= b d = (2.5 in) (89 in) = 23.78 psi

A, = V s / Fs d = (5.29 k) (16 in) / (24000 psi) (89 in) = 0.04 ina

Av_pros = 0.05 ina 	 As = 0.04 in'

Provided shear reinf. is sufficient; masonry stresses must still satisfy 2.3.5.23

M	 (114.3 ft•k) = 29131 > 1
V d	 (5.29 k) (89 in)

F, = 1.5 Fr = 1.5 4(1500 psi) = 58.09 psi 	 (5 75 psi)

fv = 23.78 psi 5 Fs = 58.09 psi 3

Axial Tension fMSJC-05 2.3.4. 2.3.2.11

T	 (0 k) ft
= As = (2.76	 - psi

Fs = 24000 psi 	 (Grade 60 reinf)

ft = 0 psi _5_ Fs = 24000 psi 41(

Shear Reinforcement IMSJC-05 2.3.5.3.1, 2.3.5.3.21

d / 2 = (89 in) / 2 = 44.50 5_ 48

Sreqd = 44.5 in

s = 16 in 5 sreqd = 44.5 in V

(1 / 3) As = [1 / 3](0.0025) = 0111 2 / in

Ae_perp_pree = 0.02 ina I in	 As_parp_reqd = 0	 / ia(

s_perp = 16 in 5 s_perp_rend = 96 in V 	 •

-11.- 0.07 k

-20
18.96 k+11,- JO

► 1.89 k

75	 150	 225	 300
Moment (fbk)	 217.3 3.72 k

Combined Axial Flexure	 fMS3C-05 2.3 3.2.2 2.3.2 11 5.54 k

P = 18.96 k

Ma = 217.3 ft-k	 (from interaction diagram given P) 7.36 k

M = 114.38k	 Ma = 217.3 ft-IV -0.00088	 fs = 24000 psi

Tuesday 04/05/11 4:45 PMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Att\Documents\HMW ... \kitchen expansion.qms 	 Page 2 of 4



Art Cantrell
Holben, Martin __White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Shear Wall 1 - Area A

CFSD HS Kitchen Expansion

Job # 10048

1-0

Shear Check

Shear 114S3C-05 2.3.51

There is zero applied shear force in this load casev/

Design Forces

Factored Loads
Wall Weight	 12.67 k

22.36 k

Interaction Di ram

N
Co
N

-4- 48.06 k

Corn
22.36 k4-0-

226.4

Load Combination: 1.0D + 1.0L
Compression Check

Axial Compression IMSJC-05 13.3.2.11

Fs = 24000 psi	 (Grade 60 reinf)

Ast = 0 in. / in	 (bars are not tied)

h / r = (24 ft) / (2.39 in) = 120.5534 > 99

Pa = [0.25 Pa, An + 0.65 Ast Fs] [ 7°h 1^ 2

- [0.25 (1500 psi) (3.84 ft .) + 0.65 (0 in .) (24000 psi)] [ 70 (1 ft)
39 in)]  2

= 69.87 k

P = 22.36 k	 Pa = 69.87 k

Other Checks.

Axial Tension INSJC-05 2.3.4. 2.3.2.11

T _ 	 (0 k)
	 =ft

- 0 psi
= As - (2.76 le

Fs = 24000 psi 	 (Grade 60 reinf)

ft = 0 psi	 Fs = 24000 psi Vie

Shear Reinforcement EMSJC-05 2.3.5.3.1, 2.3.5.3.21

d / 2 = (89 in) / 2 = 44.50	 48

srao = 44.5 in

s = 16 in	 sresai = 44.5 in V.

(1 / 3) Aa = [1 / 3](0.0) = 0 in. / in

Av_perp.prov = 0.02 in. / in ?_ Av_perp reqd = 0 in . / it/

s_perp = 16 in 5. a_perp_reqd = 96 in 3

- Axial/Flexure Checks

mal State at Max Moment Capacity for P = 22.3
TENSION controlled (fs = Fs = 24000 psi) k = 0.294

0.00037	 494.6 psi

75	 150	 225	 300
Moment (ft•k)

Combined Axial Flexure	 114S7C-05 2.3.3.2.2. 2.3.2.11

P = 22.36 k

Ma = 226.4 ft-k

M = 8.49 ft . k

(from interaction diagram given P)

Ma = 226.4 fttv7
-0.00088	 fs = 24000 psi

----IP- 1.82 k

-AP` 3.67 k

5.52k

7.36 k

QuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms 	 Page 3 of 4 Tuesday 04/05/11 4:45 PM



Design Forces

Factored Loads
Wall Weight
	

7.6 k

11.38 k

Shear Check

Axial/Flexure Checks

40

28

16

nteraction Di am mal State at Max Moment Capacity for P = 11.3
TENSION controlled (fs = Fs = 24000 psi) k = 0.264

0.00031	 424.9 psi

75	 150	 225	 300
Moment (ft•k)

Combined Axial Flexure IMS1C-05 2.3.3.2.2, 2.3.2.11

P = 11.38k

M. = 196.1 ft . k	 (from interaction diagram given P)

M = 110.9 ft-It 5. Ma = 196.1 ft.1*/

-20
11.38

196.1

-IN- 0.29 k

► 2.06 k

► 3.83 k

-O. 5.6k

-0- 7.36 k

- 37.84k
C

in

N
Lti

-0.00088	 fs = 24000 psi

Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Shear Wall 1 - Area A	 Job # 10048

CFSD HS Kitchen Expansion

Load Combination: 0.6D + 1.0W
Compression Check

Axial Compression 1MS3C-05 2.3.3.2.11
Fs = 24000 psi	 (Grade 60 reinf)

Ast = 0 in' / in	 (bars are not tied)

h / r = (24 ft) / (2.39 in) = 120.5534 > 99

Pa = (0.26 frs As + 0.65 Ast Fs] [7°hrj

= [0.25 (1500 psi) (3.84 6') + 0.65 (0 in') (24000psi)] [7° 2 '39	 ^ 2(24 ft)
= 69.87 k

P = 11.38 k	 P. = 69.87 k

Other Checks

Shear fMSJC-05 2.3.51
V(5.29 k) 	 = 23.78 psi

fv	 b d = (2.5 in) (89 in)

Av = V s / Fs d = (5.29 k) (16 in) / (24000 psi) (89 in) = 0.04 in'

Avprm = 0.05 in'	 A, = 0.04 in'

Provided shear reinf. is sufficient; masonry stresses must still satisfy 2.3.5.2i3

M(110.9 ft.k) = 2.8265 > 1V d = (5.29 k) (89 in)

F, = 1.5 Pm = 1.5 1(1500 psi) = 58.09 psi 	 75 psi)
f, = 23.78 psi	 F, = 58.09 psi vi

Axial Tension 111S3C-05 2.3.4 2.3.2.11
T	 (0 	

== As = (2.76 in') 	 0 psi

F. = 24000 psi	 (Grade 60 reinf)

ft = o psi 5 F, = 24000 psi •sel

Shear Reinforcement [MX-05 2.3.5.3.1, 2.3.5.3.21
d / 2 = (89 in)/ 2 = 44.50	 48

Srecal = 44.5 in

s = 16 in	 sreqd = 44.5 in .7

(1 / A, = [1 / 3] (0.0025) = 0 in' / in

kperpproy = 0.02 in, / in	 Ay_perp_req. = 0 in' / il/

Sperp = 16 in	 S_perp Jaaa. = 96 in
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Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Shear Wall 2 - Area B

CFSD HS Kitchen Expansion

Job # 10048

42-

v--- Distributed Vertical Bars: #5 @ 8 in
End Bars: #5

\- Horizontal Bars: Ladur 249 Side Rods DUR-O-WALL @ 8 in

2.67 ft

Int&action Diagram

Interaction Dia ram15

11

16	 24	 32	 40
Moment (ft•k)

Load Combinations

ASCE 7-05 (ASD1
1.00 + 1.0L
1.0D + 1.0W
1.0D
1.0D + 0.75L + 0.75W
1.0D + 0.75L
0.6D + 1.0W
0.6D

Design Detail

-- Check Summary

Ratio	 Check	 Provided	 Required	 Combination
	  Reinforcement Limits 	
3 0.025	 Vert Bar Area	 0.04 in 2	0 in2	1.0D + 1.0W
3 0.083	 Vert Bar Spacing	 8 in	 96 in	 1.0D + 1.0L
3 0.639	 Shear Bar Spacing	 8 in	 12.52 in	 1.0D + 1.0L
	  Strength Checks 	
V 0.000	 Axial Tension	 24 k 	 0 k	 1.0D + 1.0L
3 0.156	 Shear	 58.09 psi	 9.06 psi	 1.0D + 1.0W
3 0.170	 Axial Compression	 46.6 k	 7.93 k	 1.0D + 1.0L
3 0.787	 Axial+Flexure	 32.67 ft•k	 25.72 ft•k	 1.0D + 1.0W

Criteria

Building Code	 MS0-05 (ASD)
Load Combination	 ASCE 7-05 (ASD)
Seismic R Value	 3.50
Amplify Axial Stress For Slenderness	 Yes
f m	 1500 psi
fy	 60000 psi
Specify Wall Weight Manually 	 No
Block Weight 	 Normal weight
Design As Clay Masonry	 No
Include Wall Self-Weight 	 Yes'
End Bars Only For Flexural/Axial Analysis 	 No
Multiply Seismic Shear By 1.5	 No

Loads Summary

Load	 Set	 Source	 Axial Pt Load Offset from C... End 1 Axial D... End 2 Axial D... Shear Pt Load Shear Distrib... Shear Offset ... Moment
Roof	 Dead
Roof	 Live
Lintel	 Dead
Wind	 Wind

1.25 k 0 ft 0 lb/ft 0 lb/ft 0 k 0 lb/ft 0 ft 0 ft•k
1.14 k 0 ft 0 lb/ft 0 lb/ft 0 k 0 lb/ft 0 ft 0 ft•k
1.5 k 1 ft 0 lb/ft 0 lb/ft 0 k 0 lb/ft 0 ft 0 ft•k
0 k 0 ft 0 lb/ft 0 lb/ft 1.73 k 0 lb/ft 0 ft 0 ft•k
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Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Shear Wall 2 - Area B

CFSD HS Kitchen Expansion

Job # 10048

Design Forces

Factored Loads
Wall Weight

Shear Check

Axial/Flexure Checks

15	 Interaction D ?rnal State at Max Moment Capacity for P = 6.7!
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.336

500 psi

-if- 20.55 k

0.39 k

-V.- 2.83 k

--IP- 5.28 k

6.79 k	

32.67

0.00037

en

-0.00073	 fs = 17199 psi

Load Combination: 1.0D + 1.0W
Compression Check

Axial Compression 114SX-05 2.3.3.2,11

Fs = 24000 psi	 (Grade 60 reinf)

A.t = 0 in' 1 in	 (bars are not tied)

h / r = (18 ft)/(2.2 in) = 98.1306	 99

P. = [0.25 cmAn+ 0.65 AstF.][1 - [140	 r] 2]

= [0.25 (1500 psi) (1.7 ft') + 0.65 (0 in') (24000 psi)] [1 - [14 (01(821in)] A 2]
= 46.6 k

P = 6.79 k	 = 46.6 k 3

Other Checks

Axial Tension rmsx-05 2.3.4. 2.3.2.11

T	 (0 k) 	 _	 .
= As = (1.84 in') 	 pal

Fs = 24000 psi	 (Grade 60 reinf)

ft = 0 psi 5 Fs = 24000 psi 3

Shear rms3c-o5 2.3.51
V(1.73 k) fv	 b d • = (7.63 in) (25.04 in) - 9.06 psi

A, = V s / Fs d = (1.73 k) (8 in) / (24000 psi) (25.04 in) = 0.02 in'

Av_prov •=. 0.05 in' ?_ Av = 0.02 in'

• Provided shear reinf. is sufficient; masonry stresses must still satisfy 2.3.5.2;3

M	 (25.728k) = 7.1248 > 1V d	 (1.73 k) (25.04 in)

F, = 1.5 if; = 1.5 V(1500 psi) = 58.09 psi 	 (:s 75 psi)

f, = 9.06 psi 5. F, = 58.09 psi 3 	 .

Moment (ft•k)

Combined Axial Flexure IMS3C-05 2.3.3.2.2. 2.3.2.11

P = 6.79 k

M. = 32.67 • k	 (from interaction diagram given P)

M = 25.72 ftk 5. M. = 32.67 ftIV

Shear Reinforcement IMSJC-05 2,3.5.3.1. 2.3.5.3.21
d / 2 = (25.04 in) / 2 = 12.520	 48

sreqd = 12.52 in

s = 8 in < Sreqd = 12.52 in V

(1 / 3) N, = [1 / 3] (0.0029) = 0 in' / in

Avperpprov = 0.04 in' / in	 Av_perp_reqd = 0 in' /

s_perp = 8 in	 aserp_reqd = 96 in 3

QuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms 	 Page 2 of 3 Tuesday 04/05/11 4:45 PM



Shear Wall 2 - Area B

CFSD HS Kitchen Expansion

Job # 10048

4+
Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

L

Axial/Flexure Checks -

15-	 Interaction Di ram

11

Load Combination: 1.0D + 1.0L
Design Forces	 Compression Check

Factored Loads
Wall Weight	 4.04 k

tr)

0kj-
7 1.5 ft.k

7.93 k

Axial Comoression rms3c-05 2.3.3.2.11

F, = 24000 psi	 (Grade 60 reinf)

Ast = 0 in. / in	 (bars are not tied)

h / r = (18 ft) / (2.2 in) = 98.1306 	 99

Pa = [0. 25 fr,	 + 0.65 Ast Fsj [1 140r 4 2]

- [0.25 (1500 psi) (1.7 ft.) + 0.65 (0 ins) (24000 psi)] [1 - [14(ol.	 in)] 2]
= 46.6 k

P = 7.93k	 Pa = 46.6k

Shear Check	 Other Checks

Shear Reinforcement rms3c-05 2.3.5.3.1. 2.3.5.3.21

d / 2 = (25.04 in) / 2 = 12.520 s 48

Sreqd = 12.52 in	 -

s = 8 in	 srsqd = 12.52 in I.

(1 / 3) Av =	 / 31(0.0) = 0 in2 / in

Av_perp_prov = 0.04 in. / in	 Av_perp reqd = 0 in2/

s_otp = 8 in	 s_perp_reco = 96	 in

Shear 14SJC-05 2,353
There is zero applied shear force in this load case,/

Axial Tension IMS3C-05 2.3.4, 2.3.2.11

T	 (0 k) 
ft	 As - (1.84ina) .= 0 psi

Fs = 24000 psi	 (Grade 60 mint)

ft = 0 psi	 F, = 24000 psi V

7.93 k-±-10--

32.61 ft
10	 20	 30	 40

Moment (ft•k)

Combined Axial Flex re IMS1C-05 2.3.3,2.2, 2.3.2,11

ynal State at Max Moment Capacity for P = 7.9.
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.345

0.00037	 500 psi

-41- 21.05k

--Ow 0.3 k

--IP- 2.68 k

5.07 kP = 7.93k

Ma = 32.61 ft-k

M = 1.5 ft-k

(from interaction diagram given P)

M. = 32.61 ft-k/ -0.00070	 fs = 16531 psi

Tuesday 04/05/11 4:45 PMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms 	 Page 3 of 3
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Art Cantrell
Flothen, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Bearing Wall 1 - Area A

CFSD HS Kitchen Expansion

Job # 10048

Vertical Bars: #5 @ 16 in

10 ft- ._

-- Check Summary Interaction Diagram

Load Combinations

ASCE 7-05 (ASID1
1.0D + 1.0L
1.0D + 1.0W
1.0D
1.0D + 0.75L + 0.75W
1.0D + 0.75L
0.60 + 1.0W
0.6D

Design Detail

Ratio	 Check Provided Required Combination
	 Strength Checks 	
V 0.185	 Axial Compression 1.03 k 0.19 k 1.0D + 1.0L
3 	 0.000	 Axial Tension 24 k 0 k 1.0D + 1.0L
3 	 0.107	 Shear 38.73 psi 4.15 psi 0.6D + 1.0W
3 	 0.645	 Axial+Flexure 14995 in•lb/ft 9672 in•lb/ft 0.6D + 1.0W

4000 Interaction Dia ram

3000

Criteria

Building Code
Load Combination
Seismic R Value
Amplify Axial Stress For Slenderness
fm
fy
Specify Wall Weight Manually
Block Weight
Design As Clay Masonry
Include Wall Self-Weight
Neglect lateral Load on Parapet
Include Wall Wt In Virtual Eccentricity
Always use I-cracked

MS0-05 (ASD)
ASCE 7-05 (ASD)
3.50
Yes
1500 psi
60000 psi
No
Normal weight
No
Yes
No
No
No

6000 12000 18000 24000 30000
Moment (in•lb/ft)

Loads Summary

Load Set	 Source	 Axial Unifo... Axial Pt Lo... Pt Ld Eff W...Eccentricity Lateral Pre... Top Lateral...Parapet Pr... Lateral Uni... Lat Unif Ld... Moment
Roof	 Dead	 374 lb/ft	 0 k	 1 ft	 -2.5 in	 0 psf	 0 psf	 0 psf	 0 lb/ft	 1 ft	 0 in•b/ft

-2.5 0 0 0 0 lb/ft	 1 ft in.lb/ftLive 340 lb/ft 0 k 1 ft in psf psf psf 0Roof
Wind Wind 0 lb/ft 0 k 1 ft 0 in 18 psf 18 psf 30 psf 0 lb/ft •	 1 ft 0 in•lb/ft

QuickMasonry 2.0 (iesweb.com)	 C:\Users\Art\Documents\HMW ..Akitchen expansion.qms
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Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Bearing Wall 1 - Area A

CFSD HS Kitchen Expansion

Job # 10048

4?

Axial/Flexure Checks -

4000	 Interaction Diagram

7500 15000 22500 30000
Moment (in•lb/ft)

2800

1600

40Q

-800

-2000

Factored Loads
Wall Weight
Effective Eccentricity
Applied Eccentricity

1584 lb/ft
-2.5 in
-2.5 in

135( -900 -450 0
M (in•lb/ft)

Moment

Load Combination: 1.0D + 1.0L
Design Forces

714 lb/ft (e = -2.5 in)

/ft

7.44 lb/ft

2298 lb/ft

Internal State at Max Moment Capacity for P = 978 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.204

0.00037
4592 lb/ft

(r.978 lb/ft—k ir

15189 in-lb/ft --

500 psi

—IP- 3617 lb/ft

-0.00144 . fs = 15557 psiCombined Axial Flexure (0 base) 1MS3C-05 2.33.2.2. 2.3.:

P = 2298 lb / ft

Ma = 16713 in-lb / ft 	 (from interaction diagram given P)

M = in-lb/ft s Ma = 16713 in . lb /ft/1

Combined Axial Flexure (Cdr max M) INSJC705 2.3.3.2.2, 2.: •

P = 978 lb/ft
Ma = 15189 in-lb / ft	 (from interaction diagram given P)

M = 1785 in-lb / ft s M. = 15189 in•lb

Combined Axial Flexure (0 tool IMSJC-05 2.3.3.2.2, 2.3.2.

P = 978 lb/ft

M. = 15189 in-lb / ft 	 (from interaction diagram given P)

M = 1785 in • lb / ft s Ma = 15189 in-lb / f3 16 in

Other Checks

Shear INSJC-05 2.3.51
= V = (7.44 lb /ft)- 0.16 psi

d	 (3.81 in) 

F,„	 = V(1500 psi) = 38.73 psi

(v = 0.16 psi s F,„ = 38.73 psi vi

Axial Comoression (• base) MISJC-05 2.3.3.2.11

F. = 24000 psi	 (Grade 60 reinf)
Aar = 0 in" / in	 (bars are not tied)

(s 50 psi)	 h / r = (20 ft) / (2.42 in) = 99.3488 > 99

Pa = [0.25 f m + 0.65 Ast Fs] [---F-7° ^ 2

= [0.25 (1500 psi) (0.46 / ft) + 0.65 (0 in" / in) (24000 psi)] [701Af in)] ^ 2

= 12407 lb/ft

P = 2298 lb/ft s Pa = 12407 lb / ft

Tuesday 04/05/11 5:24 PMQuickMasonry 2.0 (iesweb.com)	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms	 Page 2 of 3



Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Bearing Wall 1 - Area A

CFSD HS Kitchen Expansion

Job # 10048

1175 lb/ft	 00 -100 0 100 200	 1100 -6501 3001 500 4000
M (in•lb/ft)V (1b/ft)

2

1

1

Moment224.4 lb/ft (e = -2.5 in) Shear

30 psf

18 psf

Axial/Flexure Checks

4000

2800

1600

400

-800

7500 15000 22500 30000
Moment (in•lb/ft)

-2000

Interaction Dia•ram

500 psi 
-a-- 4524 lb/ft

0.00037

— 4 — —

800.4 lb/ft—p.-(1'

14995
F7'

3724 lb/ft

en

16 in

-0.00147 fs = 16017 psi

Internal State at Max Moment Capacity for P = 800.4 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.201

Load Combination: 0.6D + 1.0W
Design Forces

Factored Loads
Wall Weight
	

950.4 lb/ft
Effective Eccentricity 	 -2.5 in
Applied Eccentricity 	 -2.5 in

Combined Axial Flexure ((t base) IMSJC-05 2.3.3.2.2. 2.3.;

P = 1175 lb/ft

Ma = 15413 in•lb / ft 	 (from interaction diagram given P)

M = 0	 / ft	 Ma = 15413 inlb / fh7

Combined Axial Flexure (0 max M) rMSJC-05 2.3.3.2.2, 2,:

P = 800.4 lb/ft

Ma = 14995 in•lb / ft 	 (from interaction diagram given P)

M = 9672 it' • l) /ft	 Ma = 14995 in lb /1V/

Combined Axial Flexure (41 tool 14S3C-05 2.3.3.2.2. 2.3.2.

P = 382.8 lb / ft

Ma = 14543 in Ib / ft 	 (from interaction diagram given P)

M = 2319 in-lb / ft	 Ma = 14543 in • b / ft7

Other Checks

Shear IMS.1C-05 2.3.51
fV	 V	 (189.7 lb /ft)

= d =	 (3.81 in)	 = 4.15 psi

Axial Compression (abase) INS3C-05 2.3.3.2.11
Fs = 24000 psi
	

(Grade 60 reinf)

Ast = 0 in2 / in
	

(bars are not tied)

= 4(1500 psi) = 38.73 psi 	 50 psi)

fv = 4.15 psi	 = 38.73 psi Vi
h / r = (20 ft) / (2.42 in) = 99.3488 > 99

Pa = [0.25 frn + 0.65 Ast Fs] [ 71(T]^ 2

= [0.25 (1500 psi) (0.46 ft 2 / ft) + 0.65 (0 Ma / in) (24000 psi)] [70((220.4ft2) in)] „, 2

= 12407 lb / ft

P = 11751b/ft	 Pa = 124071b /ft,/

Tuesday 04/05/11 5:24 PMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms 	 Page 3 of 3



•

-Inter. action Diagram

3000

Axial Fdirce (Ib/ft

12000 18000 24000 30000
Moment (in•lb/ft)

2200

1400

600

-200

-1000

Interaction Die. ram

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Bearing Wall 2 - Area B

CFSD HS Kitchen Expansion

Design Detail

CO

-- Vertical Bars: #5 @ 32 in

- Check Summary

Ratio	 Check Provided Required Combination
	 Strength Checks 	
,7 0.121	 Axial Compression 1.21 k 0.15 k 1.0D + 1.0L
.,./ 0.000	 Axial Tension 24 k 0 k 1.0D + 1.0L
3 0.079	 Shear 38.73 psi 3.06 psi 0.6D + 1.0W
/ 0.358	 Axial+Flexure 11721 in•lb/ft 419¢ in•lb/ft 0.6D + 1.0W

- Criteria

Building Code
Load Combination
Seismic R Value
Amplify Axial Stress For Slenderness
fm
fy
Specify Wall Weight Manually
Block Weight
Design As Clay Masonry
Include Wall Self-Weight
Neglect Lateral Load on Parapet
Include Wall Wt In Virtual Eccentricity
Always use I-cracked

MSCJ-05 (ASD)
ASCE 7-05 (ASD)
3.50
Yes .
1500 psi
60000 psi
No
Normal weight
No
Yes
No
No
No

Load Combinations

ASCE 7-05 (ASD1
1.0D + 1.0L
1.0D + 1.0W •
1.0D
1.0D + 0.75L + 0.75W
1.0D + 0.75L
0.6D + 1.0W
0.6D

Loads Summary --

Load Set	 Source	 Axial Unifo... Axial Pt Lo... Pt Ld Eff VV...Eccentricitv Lateral Pre... To p Lateral...Parapet Pr... Lateral Uni... Lat Unif Ld... Moment
Roof	 Dead
Roof	 Live
Wind	 Wind

374 lb/ft 0 k 1 ft -2.5 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft 0 in•lb/ft
340 lb/ft 0 k 1 ft -2.5 in 0 psf 0.psf 0 psf 0 lb/ft 1 ft 0 in•lb/ft
0 lb/ft 0 k 1 ft 0 in .	 18 psf 18 psf 30 psf 0 lb/ft 1 ft 0 in•lb/ft

Page 1 of 3	 Tuesday 04/05/11 5:24 PMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms



C
m

N.

-P- 2685 lb/ft946 lb/ft- -"-/

12378 in-lb/ft -

Internal State at Max Moment Capacity for P = 946 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.159

500 psi 
- 3631 lb/ft

NI

0.00037

-0.00196 fs = 23093 psi

1758 lb/ft

Axial/Flexure Checks

Interaction Di am4000

2800

1600

-800

-2000	 7500 15000 22500 30000
Moment (in•lb/ft)

2 -9	 -6	 -3
V (Ib/ft)

-1 0( -135( -900 -450 0
M (in•lb/ft)

Moment1

15.7

13.

11.2

6.7

4

2.2

Factored Loads
Wall Weight
Effective Eccentricity
Applied Eccentricity.

1044 lb/ft
-2.5 in
-2.5 in

Shear

6.7

4.

2.2

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Bearing Wall 2 - Area B

CFSD HS Kitchen Expansion

Load Combination: 1.0D + 1.0L
Design Forces

714 lb/ft (e = -2.5 in)

0-.62 lb/ft

10.63 lb/ft

Combined Axial Flexure (0 base) -(MS3C-05 2.3.3.2.2. 2.3.:

P = 1758 lb/ft

Ma = 13586 in•lb / ft	 (from interaction diagram given P)

M = 0 in • lb / ft	 Ma = 13586 in-lb / ftv7

Combined Axial Flexure (0 max M) (MS)C-05 2.3.3.2.2. 2.:

P = 946 lb/ft

Ma .• 123/8 in•lb / ft
	

(from interaction diagram given P)

M = 1785 in•lb / ft s Ma = 12378 in-lb / fi7

Combined Axial Flexure (0 too) (MS3c-05 2.3.3.2.2. 2.3.2.

P = 946 lb/ft

Ma = 12378 in•lb / ft 	 (from interaction diagram given P)

M = 1785 in•lb / ft s Ma = 12378 in . lb / f17

- Other Checks

Shear IMS3C-05 2.3.51

V	 .(10.631b/ft)f, - d -	(3.81 in)	 = 0.23 psi

F, = 117., =11(1500 psi) = 38.73 psi	 (s 50 psi)

fv = 0.23 psi s F, = 38.73 psi vf

Axial Compression (0 base) rms3c-05 2.3.3.2.11

F, = 24000 psi	 (Grade 60 reinf)

/Ng = 0 in' / in	 (bars are not tied)

h / r = (14 ft) / (2.68 in) = 62.5871 s 99

Pa = [0.25 fm An+ 0.65 Ad Fs][1 [14Or] 2]

= [0.25 (1500 psi) (0.34 / ft) + 0.65 (0 in' / in) (24000 psi)] [1 [1401(24.6%	 in)] 52]
= 14538 lb/ft

P = 17581b/ft	 Pa = 14538 lb/ft17

Tuesday 04/05/11 5:24 PMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ... \kitchen expansion.qms 	 Page 2 of 3



Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Bearing Wall 2 - Area B

CFSD HS Kitchen Expansion

Job # 10048

3

V (1b/ft) M (in•lb/ft)

Factored Loads
Wall Weight
Effective Eccentricity
Applied Eccentricity

626.4 lb/ft
-2.5 in

Shear Moment1

15.7

13.
259.8 lb/ft	 11.2

6.7
4.

2.2

00 -100 0 100 200	 C 300( 100( 1000 3000

224.4 lb/ft (e = -2.5 in)

850.8 lb/ft

30 psf

18 psf

Interaction Dia. ram4000

2800

1600

400

-800

-2000 7500 15000 22500 30000
Moment (in•lb/ft)

Internal State at Max Moment Capacity for P = 635.7 lb/ft
TENSION controlled (fs = Fs = 24000 psi) k = 0.153

32 in

-0.00202 fs = 24000 psi .

0.00036 490.4 psi 
3422 lb/ft

•635.7 lb/ft--n

11721 in . lb/f -
en • --PP- 2790 lb/ft

Other Checks

= [0.25 (1500 psi) (0.34 ft2 / ft) + 0.65 (0 in' / in) (24000 psi)] [1 [ 140
(1
(2
4
.6
ft
8
) 

in)
] 2

1.1
= 14538 lb/ft

P = 850.8 lb /ft 5 Pa = 145381b/fty7

Load Combination: 0.6D + 1.0W
Design Forces

Axial/Flexure Checks

Combined Axial Flexure ((at base) rms)c-o5 2.3.3.2.2 2.3.:

P = 850.8 lb / ft

Ma = 12235 in•lb / ft 	 (from interaction diagram given P)

M = 0 in•lb / ft 	 Ma = 12235 in-lb / ftV

Combined Axial Flexure	 max MI IMSJC-05 2.3.3.2.2, 2.:

P = 635.7 lb / ft

Ma = 11721 in . lb / ft	 (from interaction diagram given P)

M = 4196 in-lb / ft 5 Ma = 11721 in • lb / f3

Combined Axial Flexure f(al too) fMS3C-05 2,3.3.2.2, 2.3.2.

P = 363.6 lb / ft

Ma = 10845 in•lb / ft	 (from interaction diagram given P)

M = 2319 in-lb / ft 	 Ma = 10845 in . lb / ft/

Shear IMSJC-05 2.3.51
V = (139.81b / ft) = 3.06 psifv	 d	 (3.81 in)

F9 = IF; = 1(1500 psi) = 38.73 psi 	 50 psi)

f9 = 3.06 psi 5. Fv = 38.73 psi v/

Axial Compression le base) IMS7C-05 2.3.3.2.11
Fs = 24000 psi .	 (Grade 60 reinf)

Ast = 0 ina / in	 (bars are not tied)

h / r = (14 ft) /-(2.68 in) = 62.5871 	 99

Pa = [0.25 f ff,P, + 0.65 Ast Fs] [1 [14Orl 21

Tuesday 04/05/11 5:24 PMQuickMasonry 2.0 (iesweb.com)	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms 	 Page 3 of 3
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AR N	 Holben, Martin & White
Consulting Structural Engineers
2950 N. Country Club Rd.
Tucson, Arizona 85716

WHITELic. #'i KW-060026
Description :

ALM'
Mechanical Yard Pilaster

File: c:\UserslArt\Documents\HMW Projects110050 Canyon View Elementa pACalculations \canyon view ec6
ENERCALC, INC. 1983-2011, Ver: 6.2.00

fezt License ir . HOLBEN MARTIN,
Masonry Column

Calculations per ACI 530 .05, IBC 2006, CBC 2007, ASCE 7.05

Column Data Analysis Settings
psi Column width along X-X	 = 23.625 in Analysis Method Working Stress Design
psi Column depth along Y-Y	 = 23.625 in

pcf

psi
psi
ksi

Longitudinal Bar Size	 =

Bars per side at +Y & -Y	 =

Bars per side at +X & -X	 =

Cover from ties
Actual Edge to Bar Center =

#	 5.0
3.0
3.0

3.50 in
4.1875 in

End Fixity Condition
Overall Column Height
Construction Type

Tie Bar Size
Tie Bar Spacing

=	 Top Free, Bottom Fixed
14 ft

Solid Grouted Hollow Concrete Masonry

#	 3
8.0 in

& ASCE 7-05
	

Brace condition for deflection (buckling) along columns :
X-X (width) axis : Unbraced Length for X-X Axis buckling =10 ft, K = 2.1
Y-Y (depth) axis : Fully braced against buckling along Y-Y Axis

Title :	 1, 4S	 tr. E_•(`P
Dsgnr:
Project Desc.:

Project Notes :

Job # I004e

General Information 

Material Properties
Pm	 = 1,500.0
Fr-Rupture	 =	 75.0
Em = fm "	 900.0
Column Density =	 130.0
Rebar Grade	 = Grade 60
Fy - Yield	 60000
Fs - Allowable =	 24000
E - Rebar	 = 29,000.0
Load Combination 2006 IBC

Applied Loads 

Column self weight included : 7,054.28 lbs * Dead Load Factor
AXIAL LOADS .

Lintel: Axial Load at 14.0 ft, D = 2.20 k
BENDING LOADS .. .

Wind: Lat. Uniform Load creating My-y, W = 0.0670 k/ft
Wind: Lat. Point Load at 10.0 ft creating My-y, W = 0.20 k

DESIGN SUMMARY

Service loads entered. Load Factors will be applied for calculations.

Bending & Shear Check Results

PASS Maximum Bending Stress Ratio =
Load Combination
Location of max.above base
At maximum location values are ..

Axial - Applied
•Axial - Allowable

Moment - Applied
Moment - Allowable

PASS Reinforcing Area Check
As : Actual Reinforcement
Min: 0.0025 * An

Max: 0.04 * An

Dimensional Checks
Min. Width/Depth >= 8"

PASS	 Overall Height I Min Dim <= 25

0.329 :1
+0.60D+W+H

0.000 ft

1.320 k
4.060 k

8.566 k-ft
26.032 k-ft

( ACI 530-05, Sec 2.1.6.4 )

2.480
1.395

22.326

(ACI 530-05, Sec 21.6.1)

( ACI 530-05, Sec 2.1.6.2)

Maximum SERVICE Load Reactions ..
Top along X-X	 0.000 k

Bottom along X-X	 1.138 k

Maximum SERVICE Load Deflections ...
Along x-x	 0.021 in

for load combination : W Only

Compressive Strength 	 229.889 k
Pa = (0.25 f m An + 0.65 Ast Fs)

FAIL Check Column Ties
Min. Tie Dia. =114", # 3 bar provided

Max Tie Spacing = 10.00 in, Provided =

at	 14.000 ft above base

(AD 530-05, Sec 2.3.3.2.1)

(AC/ 530-05, Sec 2.1.6.5)

8.00 in

Load Combination Results

• Load Combination
+D

+D+W+H

+D+0.750Lr+0.750L+0.750W+H

+D+0.750L+0.750S+0.750W+H

+0.60D+W+H

Maximum Bending Stress Ratios Maximum Axial Load Maximum Moments
Stress Ratio	 Status	 Location Actual Allow Actual Allow

0.03990 PASS 0.09396 ft 9.254 k 229.88 k 0.0 k-ft 30.938 k-ft

0.3018 PASS 0.0 ft 2.20 k 7.321 k 8.566 k-ft 28.373 k-ft

0.2094 PASS 0.0 ft 2.20 k 10.573 k 6.425 k-ft 30.653 k-ft

0.2094 PASS 0.0 ft 2.20 k 10.573 k 6.425 k-ft 30.653 k-ft

0.3290 PASS 0.0 ft 1.320 k 4.060 k 8.566 k-ft 26.032 k-ft

Maximum Reactions - Unfactored

Load Combination
Y-Y Axis Reaction

@ Base	 @ Top

Note: Only
Axial Reaction

@ Base

non-zero reactions are listed.

D Only
	

k
	

k
	

2.200 k
W Only	 -1.138  k

	
k
	

k
D+W
	 -1.138 k

	
k
	

2.200 k



Job # 10050

&6.

•ft

File: cAUserskArteocuments11-1MW Projects \ 10050 Canyon View Elementary \ CalculationsIcanyon view.ec6
ENERCALC, INC. 1983-2011, Ver: 6.2.00

, Licensee : HOLBEN, MARTIN, & WHITE

Masonry Column
Lic. # : KVV-060026411,

0.000 ft
14.000 ft

13.906 ft

0.0000 in
0.0210 in

0.0208 in

D Only
W Only

D+W

Interaction DiagramCross Section

Masonry Column P-M Interaction Diagram

Allowable Moment (1,n)

Pa- Allowable = 229.88

Compression Zone 
/

•

7.

No gebar Tension/
là

/	 Etelancedpo, riti:=. (113.42, 60.87),
/ • 6

69.0

46.0	 ,/ 

/

23.0	 /
/

/1

Knox w/ Pu W 0 = 23.18

229.9

206.9

183.9

160.9

137.9

114.9

6.4 12.8 19.2 25.6 32.0 38.3 44.7 51.1 57.5 63.9

92.0

Tension Zone

MARliN	 Holben, Martin & White
Z

	

	 Consulting Structural Engineers
2950 N. Country Club Rd.
Tucson, Arizona 85716

ill

Title : Canyon View Elementary MPR Expansion
Dsgnr:
Project Desc.:

Project Notes :

Description :
	

Mechanical Yard Pilaster

Maximum Deflections for Load Combinations - Unfactored Loads
Load Combination	 Max. Y-Y Deflection	 Distance
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---- Stirrups: #4 © 8 in
Flexural Bars: 2 - #5/

0
7

Internal State At Max Moment Capacity

Internal State at Max Moment Capacity
TENSION controlled (fs = Fs = 24000 psi) k = 0.244

0.00029

► 7.36 k

fs = 24000 psi-0.00091

Load Combinations

ASCE 7-05 (ASD1
1.0D + 1.0L
1.0D
1.0D + 0.75L
0.6D

396.7 psi 

14.74 k

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Lintel 1

CFSD HS Kitchen Expansion

Design Detail

7.63 in

Check Summary —

Ratio	 Check Provided Required Combination
	  Details 	

V. 0.455	 Bar Clear Spacing 0.63 in 1.38 in N/A
,/ 0.600	 Bar Cover 2.5 in 1.5 in N/A	 •

	  Strength 	
,,/ 0.245	 Shear 116.2 psi 28.46 psi 1.OD + 1.0L
/ 0.484	 Flexure 41.67 ft•k 20.17 ft•k 1.OD + 1.0L
,/0.109	 Deflection 0.2 in 0.02 in 1.0D + 1.0L

10 ft

Criteria

Building Code
Load Combination
Seismic 12 Value
fm
fy
Average Unit Weight
Design As Clay Masonry
Exposed To Earth Or Weather
Take Shear at 'd/2' From Support
Enforce Deflection Check
Include Beam Self-Weight
Include Weight From Wall Above
Allow Arching Action
Point Load Dispersion Angle
Uniform Load Dispersion Angle

MSC]-05 (ASD)
ASCE 7-05 (ASD)
3.50
1500 psi
60000 psi
100 lb/ft3
No
Yes
No
Yes
No
No
No
30°
45°

Notes

Notes
4 Lateral support requirements of MSJC-02 2.3.3.4.4 are not checked.
4 Bearing length should be at least 4 inches in the direction of span (MSJC-02 2.3.3.4.3).
4 Assumes bars are not epoxy coated.

Loads Summary

Load Set Source Uniform Load Point Load Pt Load Offset From Center
Roof Dead 374 lb/ft 0 k Oft
Roof Live 340 lb/ft 0 k Oft
Wall Dead 900 lb/ft 0 k Oft

Wednesday 04/06/11 9:46 AMPage 1 of 3QuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms



Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Lintel 1

CFSD HS Kitchen Expansion

Job # 10048

6(

Detail Checks

Bar Clear Soacina IMSJC-05 1.12.3.11

db = 0.63 in < 1.0

sden, = 1.38 in	 sninar rnin = 0.63 in 3

par Cover 1MS3C-05 1.12.4.11

cover = 2.5 in	 covermin = 1.5 in (Exposed to earth or weather, bars No. 5 or sller)

Development/Splice Lengths

Bar Development/Splice Lenaths FMSJC-05 2.1.101

0 13 4^ 2 fo
In =

KfFn
=  0.13 (0.634) ^ 2 (60000  psi) (1.0)

(1.38 in) 41500 psi
= 57.21 in	 '

Stirrup Development/Splice Lenaths IMSJC-05 2.1.101

0.13 db ^2 fyy

K fFn
=  0.13 (0.5 in) ^ 2 (60000 psi) (1.0)

(2.5.in) V1500 psi
= 20.14 in

Eff Embed = 0.51d = 0.5 (20.14 in) = 10.0698	 (when ended in a standard hook)

Eft Embed = 0.33 Id = 0.33 (20.14 in) = 6.6460 	 (when hooked 135 deg around a flexural bar, No. 5 & smaller only)

Page 2 of 3	 Wednesday 04/06/11 9:46 AMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms



11614 lb/ft (Uniform Load)

8.07 k	 8.07 k

(ft)

Shear
1C	

105 -3.75	 -2.5	 -1.25	 0	 1.25	 2.5	 3.75
(8)

Moment
0	

-7.5
-15

-22.5
3C5	 -3.75	 -2.5	 -1.25	 0	 1.25	 2.5	 3.75

Checks

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Lintel 1

CFSD HS Kitchen Expansion

Load Combination: 1.0D + 1.0L
- - Design Forces

•
k (Point Load)

V

k (Point Load)
V

10 k (Point Load)
V

Factored Loads
Uniform Load
	

1614 lb/ft
Self Weight • . 	 0 lb/ft
Wall Above Peak Weight

	
0 lb/ft

Flexure rms3c-o5 2.3.3.2.2. 2.3.2.11	 Deflection rms3c-05 1.10.11

Ma = 41.67 Mk	 n = Es / E„, = (29000000 psi) / (1350000 psi) = 21.4815

M = 20.17 ft . k	 Ma = 41.67 847
.cr -

Shear IMSIC-05 2.3.51	

.	 b [lc 3
dj. 3 + n As [d- k dl ^ 2

- (7.63 in) [(0.2436) (37.19 in)] "3 + (21.4815) (0.61 in') [(37.19 in) - (0.2436) (37.19 in)1" 2

"' = 
V
b d =	

(8.07 k)	 3
(7.63 in) (37.19 in) - 28.46 psi 	 = 12318 in ^4

Ay = V s / Fs d = (8.07 k) (8 in) / (24000 psi) (37.19 in) = 0.07 in' 	 ig = b'd 
12
-r A 3 = (7.63 in) 

12
(40 in) ^ 3 = 40667 in A 4	 (just for comparison)

Av_ps,v = 0.4 in'	 Av = 0.07 in'

Provided shear reinf. is sufficient; masonry stresses must still satisfy 2.3.5.2.3	 8 = 5 Mser L " 2 = 	 5 (20.17
48 Em I,	

48 (1350000 Mk) (10 ft)" 2 	 _
psi) (12318 in "4)	

0.02 in

L / 600 = (1010/600 = 0.2 in 	 0.3

6 = 0.02 in ...s Sa = 0.2 in 'V
F, = 3 fm = 3 t(1500 psi) = 116.2 psi	 150 psi)

fv = 28.46 psi	 Fv = 116.2 psi 1.

Page 3 of 3	 Wednesday 04/06/11 9:46 AMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ... \kitchen expansion.qms



Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Jamb 1

CFSD HS Kitchen Expansion

Job # 10048

63

1.18k	 0.39 k	 1.0D + 1.0L
24k	 0 k	 1.0D + 1.0L
38.73 psi	 5.48 psi	 1.0D + 1.0W
34849 in•lb/ft	 29779 in•lb/ft	 1.0D + 1.0W

6000

MSCJ-05 (ASD)
ASCE 7-05 (ASD)
3.50
Yes
1500 psi
60000 psi
No
Normal weight
No
Yes
No
No
No

Load Combinations -

ASCE 7-05 (ASCII
1.0D + 1.0L
1.0D + 1.0W
1.0D
1.0D + 0.75L + 0.75W
1.0D + 0.75L
0.6D + 1.0W
0.6D

8000 16000 24000 32000 40000
Moment (in•lb/ft)

-4000

Interaction Dia ram

Interaction Diagram

Provided	 Required	 Combination

0 lb/ft 1.87 k 2.67 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft
0 lb/ft 1.7 k 2.67 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft
0 lb/ft 0 k 1 ft 0 in 18 psf 18 psf 18 psf 337 lb/ft 8 ft
0 lb/ft 4.5 k 2.67 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft

Roof	 Dead
Roof	 Live
Wind	 Wind
Wall	 Dead

0 in•lb/ft
0 in•lb/ft
0 in•lb/ft
0 in•b/ft

Design Detail

•s

\

iii \

• •,:l
in
‘.4

Vertical Bars: #5 @ 8 in

L
2.6, ft

Check Summary

Ratio	 Check
	 Strength Checks 	
3 0.333	 Axial Compression

0.000	 Axial Tension
3 0.141	 Shear
3 0.855	 Axial+Flexure

Criteria

Building Code
Load Combination
Seismic R Value
Amplify Axial Stress For Slenderness
Pm
fy
Specify Wall Weight Manually
Block Weight
Design As Clay Masonry
Include Wall Self-Weight
Neglect Lateral Load on Parapet
Include Wall Wt In Virtual Eccentricity
Always use I-cracked

Loads Summary

Load Set	 Source	 Axial Unifo... Axial Pt Lo... Pt Ld Eft W.. Eccentricity Lateral Pre... Top Lateral...Parapet Pr... Lateral Uni... Lat Unif Ld... Moment

Page 1 of 3	 Wednesday 04/06/11 9:46 AMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms



Design Forces3026

lb/ft

	  0 lb/ft

4706 lb/ft

moment

100( 0 1000 2000
M (in lb/ft)

Factored Loads
Wall Weight
Effective Eccentricity
Applied Eccentricity

1680 lb/ft
0 in
-0 in

2

17.

1

12

1

2.

Shear

100( 0 1000 2000
V (Ib/ft)

Axial/Flexure Checks

5000	 Interaction Dia ram

Axial Force (1b/ft)

10000 20000 30000 40000
Moment (in•lb/ft)

3000

1000

-1000

-3000

-5000

500 psi 

/41— 8787 lb/ft

*- 4917 lb/ft

0.00037
C

.N	 I

•	 m
N

8 in

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
Any-Town, USA 00000
(000) 000-0000

Jamb 1

CFSD HS Kitchen Expansion

Load Combination: 1.0D + 1.0L

38661b/ft--p.

34755 in . 16/ft-

Internal State at Max Moment Capacity for P = 3866 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.384

Combined Axial Flexure (4i base) rMS3C-05 2.3.3.2.2. 2.3.;

P = 4706 lb/ft

M a = 34639 in • lb / ft	 (from interaction diagram given N.

M = 0 inlb/ft	 Ma = 34639 in • lb /ftvf

Combined Axial Flexure (0 max M) IMS3C-05 2.3.3.2.2. 2.:

P = 3866 lb/ft

Ma = 34755 in • lb / ft	 (from interaction diagram given P)

M = 0 in•lb / ft	 Ma = 34755 in • lb / V/

Combined Axial Flexure (rd tool rMS)c-05 2.3.3.2.2. 2.3,2.

P = 3026 lb / ft

Ma = 34938 in-lb / ft 	 (from interaction diagram given 13).

M = 0 in•lb /ft	 Ma = 34938 in . lb /ft/

-- Other Checks

Shear IMSJC-05 2.3.51

V	 (0 lb / ft) _ 0 psid	 (5.81 in)

F, = fm = +I(1500 psi) = 38.73 psi 	 (< 50 psi)

fv = 0 psi	 F, = 38.73 psi 1//

-0.00059	 fs = 10575 psi

Axial Comoression	 base) 1MSJC-05 2.3.3.2.11

Fa = 24000 psi	 (Grade 60 reinf)

Ast = 0 in2 / in	 (bars are not tied)

h / r = (20 ft) / (2.2 in) = 109.0089 > 99

Pa = [0.25 fa, An + 0.65 Ast Fa] [T] ^ 2

= [0.25 (1500 psi) (0.63 ft' / ft) + 0.65 (0 in 2 / in) (24000 psi)] [7%26 2:)] " 2

= 14137 lb/ft

P = 4706 lb / ft 	 Pa = 14137 lb / ft17

Page 2 of 3	 Wednesday 04/06/11 9:46 AMQuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms



Job # 10048

3397 lb/ft-T-►

34849

0.00037

vo
co	 .
cv

r.

500 psi 

-- 8567 lb/ft

—to- 5171 lb/ft

-0.00062	 fs = 11120 psi

8 in

Internal State at Max Moment Capacity for P = 3397 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.375

Other Checks

Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Jamb 1

CFSD HS Kitchen Expansion

Load Combination: 1.0D + 1.0W

Shear	 Moment
Factored Loads
Wall Weight
	

1680 lb/ft
Effective Eccentricity
	

0 in
Applied Eccentricity	 -0 in

- Design Forees238gibift

314.8 lb/ft

337 lb/ft (a/g R f -	

382.2 lb/ft

4069 lb/ft	 00 -200 0 200 400	 3100 2250 1500 -7501 0
V {lb/ft)	 M (in•lb/ft)

Axial/Flexure Checks

Interaction Dia•ram5000

3000

1000

-1000

-3000

-5000

Combined Axial Flexure (0 base) (MS)C-05 2.3.3.2.2. 2.3.:
P = 4069 lb / ft

Ma = 34726 in-lb / ft	 (from interaction diagram given P)

M = 0 in lb / ft	 Ma = 34726 in lb /ftvi

Combined Axial Flexure (0) max M) (MS3C-05 2.3.3,2.2. 2.:

P = 3397 lb / ft

Ma = 34849 in-lb / ft 	 (from interaction diagram given P)

M = 29779 in-lb /ft 	 Ma = 34849 in-lb / f3

Combined Axial Flexure (tal too) (MS.1C-05 2.3.3.2.2, 2.3.2.

P = 2389 lb/ft

Ma = 35104 in o lb / ft	 (from interaction diagram given P)

M = 0 in lb / ft s Ma = 35104 in-lb / ft3

Axial Force (1b/ft)

10000 20000 30000 40000
Moment (in•lb/ft)

Shear (MS3C-05 2.3.51

V	 (382.2 lb / ft)
iv = d =	 (5.81 in)	

- 5.48 psi

	

= IF; = t/(1500 psi) = 38.73 psi 	 (5. 50 psi)
f = 5.48 psi	 F,, = 38.73 psi 3

Axial Compression (0 base) EMS3C-05 2.3.3.2.11
Fs = 24000 psi	 (Grade 60 reinf)

Ast = 0 in' / in	 (bars are not tied)

h / r = (20 ft) / (2.2 in) = 109.0089 > 99

Pa = [0.25 fra A, 4- 0.65 Ast Fa] [T] ^ 2

= [0.25 (1500 psi) (0.63 ft, / ft) + 0.65 (0	 / in) (24000 psi)]	 OM _I
F70 (2.2 in)1 2

= 14137 lb/ft

P = 4069 lb / ft 5 Pa = 14137 lb / ft1/
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Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Lintel 2

CFSD HS Kitchen Expansion

Job # 10048

67

fV Flexural Bars: 2 - #5

0.00037

Design Detail

•	 7.63 in

Check Summary

Ratio 	 Check Provided Required Combination
	  Details 	

3 0.263	 Bar Clear Spacing 0.63 in 2.38 in N/A
,,,/ 0.750	 Bar Cover 2 in 1.5 in	 • N/A
	 Strength 	

ii,e' 0.431	 Shear 38.73 psi 16.69 psi 1.0D + 1.0L
3 .0.158	 Flexure 21.8 ft •k 3.45 ft•k 1.0D + 1.OL
iv" 0.031	 Deflection 0.1 in 0 in 1.0D + 1.0L

5 ft

Criteria

Building Code	 M50-05 (ASD)
Load Combination	 ASCE 7-05 (ASD)
Seismic R Value	 3.50

m	 1500 psi
fy	 60000 psi
Average Unit Weight	 100 lb/ft3
Design As Clay Masonry 	 No
Exposed To Earth Or Weather 	 Yes
Take Shear at 'd/2' From Support 	 No
Enforce Deflection Check 	 Yes
Include Beam Self-Weight	 No
Include Weight From Wall Above	 No
Allow Arching Action	 No
Point Load Dispersion Angle	 30°
Uniform Load Dispersion Angle 	 45°

Intermit State At Max Moment Capacity

Internal State at Max Moment Capacity
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.296

Load Combinations

ASCE 7-05 (ASD)
1.0D + 1.OL
1.0D
1.0D + 0.75L
0.6D

500 psi 

-4-- 13.53 k

0
2

1.8 ft1(

-0.00088

--ap- 6.77 k

fs = 22067 psi

Notes

Notes
.4 Lateral support requirements of MSJC-02 2.3.3.4.4 are not checked.

Bearing length should be at least 4 inches in the direction of span (MSJC-02 2.3.3.4.3).
4 Assumes bars are not epoxy coated.

----- Loads Summary

Load Set Source Uniform Load Point Load
Roof Dead 264 lb/ft 0 k
Roof Live 240 lb/ft 0 k
Wall Dead 600 lb/ft 0 k

Pt Load Offset From Center
0 ft
0 ft
0 ft
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Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Lintel 2

CFSD HS Kitchen Expansion

Detail Checks

Bar Clear Soacina 114S3C-05 1.12.3.11

db = 0.63 in < 1.0

Sdear = 2.38 in	 Sclear nun = 0.63 in V

Bar Cover rms3c-05 1.12.4.11

cover = 2 in	 covernin = 1.5 in	 (Exposed to earth or weather, bars No. 5 or srve‘lier)

Development/Splice Lengths

Bar Develooment/Solice Lengths IMS3C-05 2.1.101

Kfm
=  0.13 (0.63 in) ^ 2 (60000 psi) (1.0) 

(2 in) 41500 psi
= 39.33 in

QuickMasonry 2.0 (iesweb.com )	 C:\Users\Art\Documents\HMW ...\kitchen expansion.qms Page 2 of 3	 Wednesday 04/06/11 9:46 AM



5
0
5

1.

-1.

V
10 k (Point Load)

4
2.76 k

Shear

2.76 k

3-	

-1.88	 -1.25	 -0.63	 0	 0.63	 1.25	 1.88	 2 5
(ft)

Moment

V11104 lb/ft (Uniform Load)

Checks

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Lintel 2
CFSD HS Kitchen Expansion

Load Combination: 1.0D + 1.0L
Design Forces

10 k (Point Load)

10 k (Point Load)
V

Factored Loads
Uniform Load
Self Weight

• Wall Above Peak Weight

1104 lb/ft
0 lb/ft
0 lb/ft

-1

•

15	 -1.88	 -1.25	 -0.63	 0	 0.63	 1.25	 1.88	 2.5
(ft)

Deflection IMSJC-05 1.10.11
n = Ea / Em = (29000000 psi) / (1350000 psi) = 21.4815

lc, = b[k3]^3 +nAc[d-kd]^2

_ (7.63 in) [(0.2958) (21.69 in)) ^ 3 + (21.4815) (0.61 in') R21.69 in) - (0.2958) (21.69 in)) A 23
= 3745 in A 4

g -	
d-r A_ b	 3	 (7.63 in)

12
(24 in) ^ 3

	

- 8784 in A 4	 (just for comparison)12  

5 = 5 MnarL^2 5 (3.45 ft .k)(5 ft)^ 2 -48 Em I,	 48 (1350000 psi) (3745 in A 4)	
0 in

L/600 = (58)/600 = al in s 0.3

8 = 0 in s 8a = 0.1 in Nif

Flexure I MS3C-05 2.3.3.2,2, 2.3.2.11

Ma = 21.8 ft.k

M = 3.458k s Ma = 21.8 Wk./

Shear 1145.1C-05 2.3.51
V 	 (2.76 k) 1, 	 b d = (7.63 in) (21.69 in) = 16.69 psi

F, = fm = 1/(1500 psi) . = 38.73 psi	 50 psi)

= 16.69 psi s F, = 38.73 psi -I
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Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Jamb 2

CFSD HS Kitchen Expansion

70
Job # 10048

Interaction Dia•ram

2000

1000

0 lb/ft 0.66 k 2.67 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft
0 lb/ft 0.6 k 2.67 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft
0 lb/ft 0 k 1 ft 0 in 18 psf 18 psf 18 psf 118 lb/ft 9 ft
0 lb/ft 1.5 k 2.67 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft

0 in•lb/ft
. 0 in•lb/ft
0 in•lb/ft
0 in•lb/ft

Design Detail

1

Vertical Bars: #5 @ 16 in

2.67
""1

-Check Summary
	

Interaction Diagram

Ratio	 Check Provided Required Combination
	 Strength Checks 	

vi 0.107	 Axial Compression 1.53 k 0.16 k 1.0D + 1.0L
0.000 Axial Tension 24k 0 k 1.0D + 1.0L
'0.114 Shear 38.73 psi 4.41 psi 1.0D + 1.0W

/ 0.633 Axial+Flexure 14864 in•lb/ft 9411 in•lb/ft 0.6D + 1.0W

4000

Load Combinations

ASCE 7-05 (ASCII
1.0D + 1.0L
1.0D + 1.0W
1.0D
1.0D + 0.75L + 0.75W
1.0D + 0.75L
0.6D + 1.0W
0.6D

- Criteria

Building Code
Load Combination
Seismic R Value
Amplify Axial Stress For Slenderness
fm
fy
Specify Wall Weight Manually
Block Weight
Design As Clay Masonry
Include Wall Self-Weight
Neglect Lateral Load on Parapet
Include Wall Wt In Virtual Eccentricity
Always use I-cracked

MSCJ-05 (ASD)
ASCE 7-05 (ASD)
3.50
Yes
1500 psi
60000 psi
No
Normal weight
No
Yes
No
No
No

Axial Force (Ib/ft

-1000 6000 12000 18000 24000 30000
Moment (in•lb/ft)

-- Loads Summary

Load	 Set	 Source	 Axial Unifo... Axial Pt Lo... Pt Ld Eff W... Eccentricity Lateral Pre... Top Lateral...Parapet Pr... Lateral Uni... Lat Unif Ld... Moment
Roof	 Dead
Roof	 Live
Wind	 Wind
Wall	 Dead
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Interaction Dia am

-2000 7500 15000 22500 30000
Moment (in•lb/ft)

Axial Force (Ib/ft)
40

-800

4000

2800

1600

Other Checks

Axial Comoression (0) basel fMSJC-05 2.3.3.2.11
Fs = 24000 psi	 (Grade 60 reint)

Ast = 0 ina / in	 (bars are not tied)

h / r = (14 ft) / (2.44 in) = 68.850 	 99

Pa = [0.25 fm An + 0.65 Ast Fs] [1 - [1 .171 " 2]

= [0.25(1500 psi) (0.45 ft' / ft) + 0.65 (0 in2/ in) (24000 psi)] [1 [ (14 ft) in)] ^2]140 (2.44 in)
= 18352 lb / ft

P = 19591b/ft	 Pa = 18352lb/ft/

QuickMasonry 2.0 (iesweb.com)	 CAUsers\Art\Documents\HMW ...\kitchen expansion.qms Page 2 of 4	 Wednesday 04/06/11 9:46 AM

Shear 1453C-05 2.3.51
V _ (0 lb/ft)
d	 (3.81 in) - 0 psi

Fs	 41500 psi) = 38.73 psi

f, = 0 psi 5_ Fv = 38.73 psi V/

.50 psi)

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Jamb 2

CFSD HS Kitchen Expansion

Load Combination: 1.0D + 1.0L
Design Forces1035.1bift

-0 lb/ft

0 lb/ft

1
12.2

10.

8.7

5.2
3.

1.7

Shear 1

12.2

10.

8.7

5.2

3
1.7

Moment
Factored Loads 
Wall Weight
Effective Eccentricity
Applied Eccentricity

924 lb/ft
0 in
-0 in

1959 lb/ft 0( 100( 0 1000 2000
V (1b/ft)

0( -100( 0 1000 2000
M (in lb/ft)

Axial/Flexure Checks

Internal State at Max Moment Capacity for P = 1497 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.215

500 psi
-.a-- 4803 lb/ft

1497 lb/ft-r-11.

15784 in-lb/ft

0.00037

-11.- 3302 lb/ft

-0.00135 fs = 14200 psiCombined Axial Flexure

P = 1959 lb/ft

Ma = 16322 in-lb/ft

M = 0 in-lb/ft s Ma =

Combined Axial Flexure

P = 1497 lb/ft

Ma = 15784 in•lb / ft

M = 0 in-lb / ft Ma =

Combined Axial Flexure
P = 1035 lb/ft

Ma = 15258 in-lb/ft	 .

M = 0 in-lb/ft s Ma =

fa base) rms3c-OS 2.3.3.2.2, 2.3.:

(from interaction diagram given P)

16322 in-lb / fly/

f max M) I- MSJC-05 2.3.3.2.2. 2.:

(from interaction diagram given P)	 '

15784in-lb / ft (

(0 too) I'MS3C-05 2.3.3.2.2, 2.3.2.

(from interaction diagram given P)

15258 in-lb / ft/ 16 in



V (lb/ft) M (in•lb/ft)
1734 lb/ft 00 -75 50 175 300	 1100 750( 500( 250C 0

Shear Moment1

12.2
201.86 lb/ft	 10.

8.7
118 lb/ft (© 9 ft)

18 psf -

12.2

10.

8.7

5.2

3.

1.7

Interaction Di am

Axial Force (Ib/ft)

4000

2800

1600

400

-800

-2000 7500 15000 22500 30000
Moment (in•lb/ft)

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Jamb 2

CFSD HS Kitchen Expansion

Load Combination: 1.0D + 1.0W
- Design Forces610lb/ft

Factored Loads
Wall Weight
Effective Eccentricity
Applied Eccentricity

924 lb/ft
0 in
-0 in

Axial/Flexure Checks

1140 lb/ft--*-(1F.

15374 in.lb/ft

Internal State at Max Moment Capacity for P = 1140 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.208

0.00037 500 psi
4657 lb/ft

-10.- 3517 lb/ft

Combined Axial Flexure (Co base) fMSJC-05 2.3.3.2.2. 22.;

P = 1734 lb/ft

Ma = 16060 in . lb / ft	 (from interaction diagram given P)

M = 0 in . lb / ft	 Ma = 16060 in-lb / ft3

Combined Axial Flexure (0 max WI rms3c-05 2.3.3.2.2. 2.:

P = 1140 lb/ft	 •

Ma = 15374 in . lb / ft	 (from interaction diagram given P)

M = 9411 in•lb / ft	 Ma = 15374 in . lb /

Combined Axial Flexure (0 too) IMS3C-05 2.3.3.2.2, 2.3.2,

P = 810 lb/ft

Ma = 15008 in Ib / ft 	 (from interaction diagram given P)

M = 0	 / ft 5 Ma = 15008in . lb /fti7

Shear FINSJC-05 2.3.51
V	 (201.91b / ft)fv	 d	 (3.81 in)	 = 4.41 psi

F, = fa = V(1500 psi) = 38.73 psi 	 (< 50 psi)

f, = 4.41 psi	 F, = 38.73 psi Vr

-0.00141	 fs = 15127 psi

16 in

Axial Comoression	 base) rMS3C-Os 2.3.3.2.11
Fs = 24000 psi 	 (Grade 60 reinf)

Ast = 0 in' / in	 (bars are not tied)

h / r = (14 ft) / (2.44 in) = 68.850 < 99

Pa = [0.25 f's,	 + 0.65 Ast Fs] [1 -[ 140 rh 1^21

= [0.25 (1500 psi) (0.45 ft' / ft) + 0.65 (0 in' / in) (24000 psi)] [1 [141(24.44ft)	in)] ^ 2]

= 18352Ib/ft

P = 1734 lb/ft 5. P. = 18352 lb/ftv(

5.2

-168.14 lb/ft	 3.

1.7
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118 lb/ft (@ 9 ft)
18 psf - -

1040 lb/ft

-201.86 lb/ft

168.14 lb/ft

1

12.2

10.

8.7

5.2

3.
1.7

Shear

50 175 300	 1100 750( 500( 250( 0

Moment

V (lb/ft)
	

M (in•lb/ft)

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Jamb 2

CFSD HS Kitchen Expansion

Load Combination: 0.6D + 1.0W
-- Design Forces486

Factored Loads
Wall Weight
Effective Eccentricity
Applied Eccentricity

554.4 lb/ft
0 in

. -0 in

Axial/Flexure Checks

4000	 Interaction Dia ram

2800

1600

400

-800

-2000

Combined Axial Flexure (0) base) 11.1S3c-05 2.3.3.2.2, 2.3.:

P = 1040 lb/ft

Ma = .15264 in • lb /ft	 (from interaction diagram given P)

M = 0 in lb / ft 5 Ma = 15264 in . lb / ftvf

Combined Axial Flexure (0 max M) IMS3C-05 2.3.3.2.2, 2.:

P = 684 lb/ft

Ma = 14864 in•lb / ft	 (from interaction diagram given P)

M = 9411 in . lb / ft	 Ma = 14864 in . lb / fi.r7

Combined Axial Flexure () tool (MS)C-05 2.3.3.2.2, 2.3.2:,

P = 486 lb / ft

Ma = 14651 in lb / ft 	 from interaction diagram given P)

M = 0 in • lb / ft 5 Ma = 14651 in • lb / ft3

Other Checks

Shear IMSIC-05 2.3.51
f	 V	 (201.9 lb / ft)

d	 (3.81 in)	
= 4.41 psi

Fv = Pm = 1/(1500 psi) = 38.73 psi	 (5 50 psi)
1, = 4.41 psi 5 ry = 38.73 psi Vi

Internal State at Max Moment Capacity for P = 684 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.198

0.00037
	

500 psi
-4- 4478 lb/ft

Ltt

(zr'684 lb/ft-ow- •

14864

-0.00150
	

fs = 16332 psi

rn

16 in

Axial Comoression (0) base) IMS3C-05 2.3.3.2.11
Fs = 24000 psi	 (Grade 60 reinf)

Aat = 0 in' / in	 (bars are not tied)

h / r = (14 ft)/ (2.44 in) = 68.850 5 99

Pa = [0.25 Pm	 + 0.65 Ast Fa] [1 - 	 2]
ft) 	 -1= [0.25 (1500 psi) (0.45 ft' / ft) + 0.65 (0 in' / in) (24000 psi)] [1 [ 140 (2(14 .44 in)] „ 2

= 18352 lb/ft

P = 1040 lb/ft 	 Pa = 18352 lb/ft/

Axial Force (lb/ft)

7500 15000 22500 30000
Moment (in•lb/ft)

en
N

-IP.- 3797 lb/ft
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Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Lintel 3

CFSD HS Kitchen Expansion

Job # 10048

Criteria

Building Code
Load Combination
Seismic R Value
fm
fy
Average Unit Weight
Design As Clay Masonry
Exposed To Earth Or Weather
Take Shear at 'd/2' From Support
Enforce Deflection Check
Include Beam Self-Weight
Include Weight From Wall Above
Allow Arching Action
Point Load Dispersion Angle
Uniform Load Dispersion Angle

MS0-05 (ASD)
ASCE 7-05 (ASD)
3.50
1500 psi
60000 psi
100 lb/ft,
No
Yes
No
Yes
No
No
No
30°
45°

ASCE 7-05 (ASD1
1.0D + 1.0L
1.0D
1.0D + 0.75L
0.6D

456.1 psi 

-4— 14.71 k

Internal State At Max Moment Capacity

Internal State at Max Moment Capacity
TENSION controlled (fs = Fs = 24000 psi) k = 0.264

Load Combinations

--ID- 7.36 k

- Notes

Notes
4 Lateral support requirements of MSJC-02 2.3.3.4.4 are not checked.
4 Bearing length should be at least 4 inches in the direction of span (MSJC-02 2.3.3.4.3).
4 Assumes bars are not epoxy coated.

- Loads Summary

0.00034

Design Detail

— Stirrups: #4 @ 16 in
Flexural Bars: 2 - #5

N
C
N
,rn

	 Provided Required Combination

ri 7.63 in

Check Summary

Ratio 	 Check
	  Details 	

V 0.455	 Bar Clear Spacing 0.63 in 1.38 in N/A
V0.600	 Bar Cover 2.5 in 1.5 in N/A
	 Strength 	

V 0.215	 Shear 116.2 psi 24.96 pst 1.0D + 1.0L
V 0.344	 Flexure 32.34 ft•k 11.11 ft•k 1.0D + 1.0L
V0.082	 Deflection 0.16 in 0.01 in 1.0D + 1.0L

8 ft

Load Set
Roof
Roof
Wall

Source Uniform Load Point Load Pt Load Offset From Center
Dead 374 lb/ft 0 k 0 ft
Live 340 lb/ft 0 k 0 ft
Dead 675 lb/ft 0 k 0 ft
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- Detail Checks

par Clear Soacina IMS)C-05 1.12.3.11

db = 0.63 in < 1.0

sciear = 1.38 in ?_ ScleaLmin = 0.63 in A(

Bar Cover r MSJC-05 1.12.4.11

cover = 2.5 in	 covermin = 1.5 in (Exposed to earth or weather, bars No. 5 or sid(ller)

Development/Splice Lengths

Job # 10048Art Cantrell
Holben, Martin _White
123 Easy Street
AnyTown, USA 00000
(000) 000-0000

Lintel 3

CFSD HS Kitchen Expansion

Bar Develooment/Solice Lengths 14S3C-05 2.1.101

Id =  0.13 dh^ 2 fv7

K fF,,
_  0.13 (0.63 in) ^ 2 (60000 psi) (1.0) 

(1.38 in)15F0013si
= 57.21 in

Stirrup Development/Solice Lenaths IMS3C-05 2.1.101

=  0.13 db ^ 2 fy_y

K
=  0.13 (0.5 in) ^ 2 (60000 psi) (1.0)

(2.5 in) 41500 psi
= 20.14 in

Eff_Embed = 0.5 Id = 0.5 (20.14 in) = 10.0698	 (when ended in a standard hook)

Eff_Embed = 0.33 Id = 0.33 (20.14 in) = 6.6460	 (when hooked 135 deg around a flexural bar, No. 5 & smaller only)
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Factored Loads
Uniform Load
Self Weight
Wall Above Peak Weight

1389 lb/ft
0 lb/ft
0 lb/ft

Load Combination: 1.0D + 1.0L
Design Forces

k (Point Load)

10 k (Point Load)
V

k (Point Load)

A

(ft)
Moment

-3	 -2	 -1	 0	 1	 2	 3	 4
(ft)

Checks.

Flexure IMS)C-05 2.3.3.2.2. 2.3.2.11
Ma = 32.34 ft.k

M = 11.11 ft . k 1 Ma = 32.34 ft.IV

Shear rmsx-os 2.3.51

V 	 (5.56 k) 
b d	 (7.63 in) (29.19 in) = 2496 psi

A, = vs / Fs d = (5.56 k) (16 in)/(24000 psi) (29.19 in) = 0.13 in'

Av_pro, = 0.4 in' 	 = 0.13 in'

Provided shear reinf. is sufficient; masonry stresses must still satisfy 2.3.5.2.3

F = 3 fm = 3,(1500 psi) = 116.2 psi 	 150 psi)	 •

f, = 24.96 psi 5 Fv = 116.2 psi .7

5.56 k 5.56 k

Shear

3
0 	

-3

64	 -3	 -2	 -1

3
6

124	

Deflection [MS]C-051.10.11
n = Es / Ern = (29000000 psi)/ (1350000 psi) = 21.4815

icr	 b d
3
l ^3 

-F n As [cl - k d] ^ 2

= (7.63 in) [(0.2644) (29.19 in)] " 3 + (21.4815) (0.61 in') [(29.19 in) - (0.2644) (29.19 in)] 23
= 7244 in ^ 4

_ 	 dT Ab 	 3	 (7.63 in) (32 in) 3 
19 -	 12	 -	 12	 = 20821 in 4	 (just for comparison)

5 Meer L 2 = 	 5 (11.11 ftk) (8 ft)" 2 	 =8 =	 0.01 in48 En, Icr	 48 (1350000 psi) (7244 in " 4)

L/600 =	 ft) /600 = 0.16 in 5 0.3

8 = 0.01 in 5 8, = 0.16 in 'V

11389 lb/ft (Uniform Load)
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hiteraction Diagram

Interaction Dia ram6000

4000

2000

Axial FOrce (Ib/ft

-2000

8000 16000 24000 32000 40000
Moment (in•lb/ft)

-4000

0 lb/ft 1.5 k 2 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft
0 lb/ft 1.36 k 2 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft .	 1 ft
0 lb/ft 0 k 1 ft 0 in 18 psf 1.8 psf 18 psf 216 lb/ft 14 ft
0 lb/ft 2.7 k 2 ft 0 in 0 psf 0 psf 0 psf 0 lb/ft 1 ft

0 in•lb/ft
0 in•lb/ft
0 in•lb/ft
0 in•lb/ft

Roof	 Dead
Roof	 Live
Wind	 Wind
Wall	 Dead

Design Detail

• \

— Vertical Bars: #5 @ 8 in

Provided	 Required	 Combination

- Check Summary

Ratio	 Check
	 Strength Checks
3 0.315	 Axial Compression	 1.18 k	 0.37 k	 1.0D + 1.0L
3 0.000	 Axial Tension	 24 k	 0 k	 1.0D + 1.OL
3 0.123	 Shear	 38.73 psi	 4.75 psi	 1.0D + LOW
3 0.570	 Axial+Flexure	 35026 in•lb/ft	 19975 in•lb/ft	 1.0D + 1.0W

Building Code	 MSCJ-05 (ASD)
Load Combination 	 ASCE 7-05 (ASD)
Seismic R Value	 3.50
Amplify Axial Stress For Slenderness 	 Yes
f m	 1500 psi
fy	 60000 psi
Specify Wall Weight Manually 	 No
Block Weight	 Normal weight
Design As Clay Masonry	 No
Indude Wall Self-Weight	 Yes
Neglect Lateral Load on Parapet	 No
Include Wall Wt In Virtual Eccentricity 	 No
Always use I-cracked	 No

Criteria -	 - Load. Combinations

ASCE 7-05 (ASD1
1.0D + 1.0L
1.0D + 1.0W
1.0D
1.0D + 0.75L + 0.75W
1.0D + 0.75L
0.6D + 1.0W
0.6D

- Loads Summary

Load Set	 Source	 Axial Unifo... Axial Pt Lo... Pt Ld Eff W...Eccentricitv Lateral Pre... Top Lateral...Parapet Pr... Lateral Uni..:Lat Unif Ld... Moment
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Factored Loads
Wall Weight
Effective Eccentricity
Applied Eccentricity

1680 lb/ft
0 in
-0 in

2

17.

Moment

12.

2.

2100 1500 1000 -500( 0
M (in•lb/ft)

Axial/Flexure Checks

Interaction Diagram

(Tr"2643 lb/ft--►

35026 in.lb/ft

5000

3000

1000

-1000

-3000

-5000 10000 20000 30000 40000
Moment (i•lb/ft)

Axial Force (1b/ft)

Internal State at Max Moment Capacity for P = 2643 lb/ft
COMPRESSION controlled (fm = Fm = 500 psi) k = 0.360

0.00037

N

N
N

500 psi	 . 

/-41.-- 8230 lb/ft

op- 5587 lb/ft

Load Combination: 1.0D + 1.0W

216 lb/ft (@ 14 ft)—
18 psf

Design Forces2i 00

331.2 lb/ft

244.8 lb/ft

3780 lb/ft	 - 00 -125 50 225 400
V (lb/ft)

-0.00066	 fs = 12015 psiCombined Axial Flexure (0 base) 1MSJC-05 2.3.3.2.2, 2,3.:

P = 3780 lb/ft

Ma = 34781 in•lb / ft	 (from interaction diagram given P)

M = 0	 / ft	 Ma = 34781 in . lb / ft/

Combined Axial Flexure (0) max M) IMSX-05 2.3.3.2.2, 2.:

P •=. 2643 lb/ft

Ma = 35026 in•b / ft	 (from interaction diagram given P)

M = 19975 imlb / ft	 Ma = 35026 in . lb / f/

Combined Axial Flexure (() too) 1141S3C-05 2.3.3.2.2, 2.3.2,

P = 2100 lb/ft

Ma = 35181 in . lb / ft	 (from interaction diagram given P)

M = 0 imlb / ft 	 Ma = 35181 in • lb / ftte/ 8 in

Other Checks

Shear IMS)C-05 2.3.51

	

_ V	 (331.2 lb / ft) - A
' v	d	 (5.81 in)	 -

Fa	 =}(1500 psi) = 38.73 psi

= 4.75 psi 5 F., = 38.73 psi

Axial Comoression (a base) raisx-05 2.3.3.2.11
Fs = 24000 psi	 (Grade 60 reinf)

Ast = 0 in' / in	 (bars are not tied)

(5 50 psi)	 h / r = (20 ft)/ (2.2 in) = 109.0340 > 99

Pa = (0.25 fm An + 0.65 Ast Fa] [11] ^ 2

= (0.25 (1500 psi) (0.64 ft' / ft) + 0.65 (0 in' / in) (24000 psi)] [70(?olt n)] ^2

= 14142 lb/ft

P = 37801b/ft 5 Pa = 14142lb/ft/
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