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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: (602) 287-8720 fax: {602) 287-8737

DESIGN CRITERIA

Project Name: MOH Villas — Villa 250 M2 (Saudi Arabia— OMNI Block)
Job Number: 16130

Code

Compliance with the 1997 UBC.

Loadings

Live Loads
Roof: psf

Flat to less than 4/12 pitch, reducible forarea ..................ocoevvieeieiinniiiin., 20
Floor: psf
Residential ... 40
Wind Leads 1997 UBC
P= CquqsI
Basic wind speed 103 mph (Design Based on 110 mph)
Exposure B (Design Based on Exposure C)
Seismic Loads 1997 UBC

V=((Cy*) / (R*T) )W
Zone 1,
C,=0.09
CV =0.13
Soil Profile S

Soil Loads
Soil WeIght ... 110 pef
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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: (602) 287-8720 fax: (602) 287-8737

Dead Loads
Hambro Deck w/ Concrete Roof: psf
BUilt Up FOOTING oottt sen e e 4.4
4 1. CONCTELE S1AD ..eiviieiiiiecee et 50.0
Hambro SYStEmM ......eoeeviieeeeceee et 15.0
Mechanical, electrical, and plumbing ...........cccccoivvieeeeiecrceeccec e, 5.0
Miscellaneous alloWanCe ........c..covviviiveiiiieiiteeeeeeee e 5.1
Total Floor Dead Load 80.0
Hambro Deck w/ Concrete Floor: psf
41N, CONCTELE S1AD 1.eieviieeiecec e 50.0
Hambro SYSIEIM ......ccoeiiiriinieinieeeeee ettt tene et sreae i 15.0
Mechanical, electrical, and plumbing .......c...ccooeovviieiiiicieeccceen 5.0
Miscellaneous allOWANCE  ......iiieocceeeirieeri et ee e 5.0
Total Floor Dead Load 75.0
Walls: Masonry Total Wall Dead Load
8 in. masonry concrete block (Medium Weight) psf
Solid Grouted ........ooiiiiiiiii e, 78.0
Partial Grouted at:
167 0/C e 63.0
2 0/ e e 58.0
3 0/ 55.0
B O O 53.0
B8 0/C e 51.0
Walls: OMNI Block Masonry Total Wall Dead Load
8 in. OMNI Block psf
Solid Grouted ...t 52.0
Partial Grouted at:
167 0/C e e 41.0
2 0/C e 37.0
32 0/ e e, 35.0
407 0/C v OO 34.0
487 0/ C i 34.0
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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: (602) 287-8720 fax: (602) 287-8737

Material Strengths
Concrete: fc’ psi
Foundations, slabs 2500
Structural 3000 (Design Based on 2500)
Masonry:
Net Area Compressive Strength (f'm) 1500 psi
Hollow concrete block units: ASTM C90, Grade N
Mortar: Type S
Steel: Fy psi
Rebar:
#4 and Smaller: ASTM A615, Gr. 40 40,000
#5 and Larger: ASTM A615, Gr. 60 60,000
Bolts and Anchors: A307 or A36 36,000
Anchor Rods: F1554 Gr. 36 36,000
(Bent, Headed, & Threaded)
Structural (W Shapes) A992 50,000
Structural (Angles & Channels)  A36 36,000
Tube Stee! (HSS) A500 Grade B 42,000
Pipe (Columns) A53 Grade B 35,000
Bars & Plates A36 36,000
Soil:
Foundation Pressure psf

(1’-6” Minimum foundation bearing below grade)

General Case w\o Soils Report

1’-6” deep (Minimum Depth) 1500
Lateral Bearing (Passive Pressure) 150 psf/ft
Coefficient of Friction (Applied to Dead Load) 0.25
Job # 16130 10/13/2016 Page D 3
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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022

telephone: (602} 287-8720 fax: (602} 287-8737

Metric To Imperial Conversion Table

(Block Modular Dimensions)

Conversion Factors:
1m=3277777.... 1
200mm=8in=06.7777... ft

y/v /{;}I) &

Sheet# 1
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Design Properties of 8 " OMNI Block |
Reinf. On One Face
Weight | Equiv. Solid
. Grout
Vert. Cores Grouted at (psf) Thickness (in)
8" o/c (Solid Grouted) 52 5.0
16" o/c 41 41
24" ofc 37 3.8
32" o/c 35 3.6
40" ofc 34 3.5
48" o/c 34 3.4
No Grout 30 3.1
\ /
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Wall ID

Block Type (imsi or cmu)
Soil brg aliowable (psf)
Wall height (ft)
Parapet height (ft)
Ceiling height roof (ft)
Ceiling height floor (ft)
Eccentricity roof (in)
Eccentricity floor (in)
Width of block type (in)
m

fs (psi)

Ae (in"2)

Weight of wall (ib)
Weight of parapet (Ib)
d (in)

Fa

1/2 Fa

Fb

12 Fb

Braced wall roof lu (ft)
Braced wall floor lu-(ft)

Vert. Rebar Try
Area of bar (in)
np

2/ik

k

J

Roof DL above (plf)

Roof TL above (plf)

Floor DL above (plf)

Floor TL above (pif)

Min footing width (in)

Calc'd fa TL

Ledger Moment roof (lb in/ft)
Ledger Moment floor (Ib in/ft)
Calc'd fb TL @ roof

Calc'd fb TL @ floor

Use

w1
CcMU
1500
26.00
4.00
11.00
11.00

7.625
1500
24000
41
34
34
2.5
329
165
500
250
8.80
8:80

Rebar size Spacing (in)

5
0.31
0.067
7.31
0.3044
0.8985
1440
1800
300
460
26.24
80.00

Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022

felephone: (602) 287-8720 fax: (602) 287-8737

Standard CMU or IMSI wall

(Max BRG @ Roof)

48

25.8

=n

Moment CSI
CSl roof 0.49 <1.0 OK
CSl roof w/SSI no SSI Req'd
CSil floor 0.49 <1.0 OK
CSil floor w/SSI no SSI Req'd

DL + Wind CSI
gs 31
Ce 1.19
Cq 1.2

! 1
P inward 443
P outward 39.6
Moment @ roof 383
Moment @ floor 383
Calc'd fb TL 448
Calc'd fa TL 67
CSl  SSiReqd
CSI w/SSlI 1.10 <1.33 0K

DL +Wind CSI Governs

Vertical Steel Check
Calc'd fs TL (psi) 2202
Calc'd fs/fs <1 ok 0.09 <1.0 OK

Horizontal Steel Check
Minimum horz. steel req'd .002*Ag-Asv or .0007 Ag
Rebar size  Spacing (in)
Horz. Rebar Try 5 96
Area of bar (in) 0.31
Min. hor. sti check (If > .0007 ok) 0.000423
Asv  0.000847
Hor. Steel Req'd (.002- Asv)*Ag 0.001153 *Ag
Ag (in*2)  2379.00
Req'd in?2 2.7430
Min. # of bars req'd 8.8

inch OMNI Block Wall w/ # b Verticals @ "%“é inches O.C.

w/ STD DuroWire @ Eé inches O.C. w/ # g Horizontal @ ?ﬁ inches O.C.

W 2 nch Wide x L 2 inch Thick Footing w/ < # O Continuous




Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022

telephone: {602) 287-8720 fax: (602) 287-8737

Standard CMU or IMSI wall
Wall 1D w2 (Max BRG @ Floor) Moment CSI
Block Type (imsi or cmu) cMu CSl roof 0.55 <1.0 OK
Soil brg allowable (psf) 1500 CSl roof w/SSI no SSI Req'd
Wall height (ft) 26.00 CSl floor 0.55 <1.0 OK
Parapet height (ft) 4.00 CSl floor w/SSI no SSI Req'd
Ceiling height roof (ft) 11.00
Ceiling height floor (ft) 11.00
Eccentricity roof (in) DL + Wind CSI
Eccentricity floor (in) gs 31
Width of block type (in) 7.625 Ce 1.19
fm 1500 Cq 1.2
fs (psi) 24000 | 1
Ae (in"2) 41 P inward 443
Weight of wall (Ib) 34 P outward 39.6
Weight of parapet (Ib) 34 Moment @ roof 383
d (in) 2.5 Moment @ floor 383
Fa 329 Calc'd fb TL 448
12 Fa 165 Calc'd fa TL 70
Fb 500 CSl S8l Req'd
12 Fb 250 CSI w/ssl 1.1 <1.33 OK
Braced wall roof lu (ft) 8:80 '
—Braced wall-floorlu-(fty ——8:80—— : " ' DL+ Wind CSI Governs
Rebar size  Spacing (in)
Vert. Rebar Try 5 48 Vertical Steel Check
Area of bar (in) 0.31 Calc'd fs TL (psi) 2202
np 0.087 25.8 =n Calc'd fs/fs <1 ok 0.09 <1.0 OK
2/ik 7.31
k 03044
j 0.8985 Horizontal Steel Check
Roof DL above (pif) 120 Minimum horz: steel req'd .002*Ag-Asv or .0007 Ag
Roof TL above (pif) 400 Rebar size Spacing (in)
Floor DL above (plf) 1745 Horz. Rebar Try -5 96
Floor TL above (plf) 2261 Area of bar (in) 0.31
Min footing width (in) 29.45 Min. hor. stl check (If > .0007 ok)  0.000423
Calc'dfaTL 89.78 Asv  0.000847
Ledger Moment roof (Ib in/ft) Hor. Steel Req'd (.002- Asv)*Ag 0.001153 *Ag
Ledger Moment floor (Ib in/ft) Ag(in*2)  2379.00
Calc'd fb TL @ roof Req'd in?2 2.7430
Calc'd fb TL @ floor Min. # of bars req'd 8.8

-

Use g inch OMN}Block Wall w/ # @ Verticals @ Lfg inches O.C.

w/ STD DuroWire @/té inches O.C. w/ # gw Horizontal @ cf& inches O.C.

el u’é Wide x { ®A _inch Thick Footinaw/ = # & Continuous

Pavts tion Lol checl

Contvolls -sce Next sheet 5



Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022

telephone: {602) 287-8720 fax: (602) 287-8737

Standard CMU or IMSI wall

Wall ID w2 {(Max BRG @ Floor) Moment CSI
Block Type (imsi or cmu) CMU (Check w/ Masony CSl roof 0.62 <1.0 OK
Soil brg allowable (psf) 1500 Partition Loads) CSI roof w/SS! no SSI Req'd
Wall height (ft) 26.00 Csl floor 0.62 <1.0 OK
Parapet height (ft) 4.00 CSi floor w/SSI no SSI Req'd

Ceiling height roof (ft) 11.00
Ceiling height floor (ft) 11.00

Eccentricity roof (in) DL + Wind CSI
Eccentricity floor (in) qs 31
Width of block type (in) 7.625 Ce 1.19
fm 1500 Cq 1.2
fs (psi) 24000 | 1
Ae (in"2) 41 P inward 443
Weight of wall (ib) 34 P outward 39.6
Weight of parapet (Ib) 34 Moment @ roof 383
d (in) 25 Moment @ floor 383
Fa 329 Calcd fb TL 448
1/2 Fa 165 Calc'dfa TL 70
Fb 500 CSl  SSiReq'd
12 Fb 250 CSI w/Ssl 1.1 <1.33 OK
Braced wall roof lu (ft) 8.80
Braced-wall-floorlu-(ft) ~8:80— : e DL+ Wind CSI Governs
Rebar size Spacing (in)
Vert. Rebar Try 5 48 Vertical Steel Check
Area of bar (in) 0.31 Calc'd fs TL (psi) 2202
np 0.067 25.8 =n Calc'd fs/fs <1 ok 0.09 <1.0 OK
2/jk 7.31
k  0.3044
j 0.8985 Horizontai Steel Check
Roof DL above (plf) 120 Minimum horz. steel req'd .002*Ag-Asv or .0007 Ag
Roof TL above (plf) 400 Rebar size  Spacing (in)
Floor DL above (pif) 1745 Horz. Rebar Try 5 96
Floor TL above (plf) 2771 Area of bar (in) 0.31
Min footing width (in) 33.53 Min. hor. stl check (If > .0007 ok)  0.000423
CalcdfaTL  102.22 Asv  0.000847
Ledger Moment roof (Ib in/ft) Hor. Steel Req'd (.002- Asv)*Ag 0.001153 *Ag
Ledger Moment floor (Ib in/ft) Ag (in"2)  2379.00
Calc'd fbo TL @ roof Reqg'd in*2 2.7430
Calc'd fb TL @ floor Min. # of bars req'd 8.8

-
Use g inch OMNI Block Wall w/ # gVenicals@ l’b@ inches O.C.

w/ STD DuroWire @ Lé inches O.C. w/# 5 Horizontal @ "’té inches O.C.

W/ Bé Inch Wide x | Q\ inch Thick Footing w/ > # 5.“ Continuous
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Standard CMU or IMSi wall

Wall ID w3 Moment CSI
Block Type (imsi or cmu) CMU CSl roof 0.33
Soil brg allowable (psf) 1500 CS8I roof w/SSI no SSI Req'd
Wall height (ft) 11.00 CSl floor 0.33
Parapet height (ft) ‘ CSi floor w/SSI no SSI Req'd
Ceiling height roof (ft)
Ceiling height floor (ft) 11.00

{Interior BRG Wall

@ Floor Only) <1.0 OK

<1.0 OK

Eccentricity roof (in) DL + Wind CSI
Eccentricity floor (in) gs 31
Width of block type (in) 7.625 Ce 1.19
fm 1500 Cq 1.2
fs (psi) 24000 I 1
Ae (in"2) 41 P inward 443
Weight of wall (ib) 34 P outward 39.6
Weight of parapet (Ib) Moment @ roof
d (in) 2.5 Moment @ floor 599
Fa 329 Calc'd b TL
12 Fa 165 Calc'dfa TL 38
Fb 500 Csil 0.23 <1.33 OK
12 Fb 250 CSI w/SSl no SSI Req'd

Braced wall roof lu (ft)

Braced wall floor ju(ft) 11:.00¢ DL+ Wind CSI'Governs

Rebar size Spacing (in)

Vert. Rebar Try 5 48 Vertical Steel Check
Area of bar (in) 0.31 Calc'd fs TL (psi) 3440
np 0.067 258 =n Caic'd fs/fs <1 ok 0.14 <1.0 OK
2/jk 7.31
k  0.3044
j 0.8985 Horizontal Steel Check
Roof DL above (plf) Minimum horz. steel req'd .002*Ag-Asv or .0007 Ag
Roof TL above (plf) Rebar size Spacing (in)

Floor DL above (plf) 1200
Floor TL above (plf) 1840
Min footing width (in) 17.71

Horz. Rebar Try 5 96
Area of bar (in) 0.31
Min. hor. stl check (If > .0007 ok) 0.000423

Caic'dfaTL 54.00 Asv  0.000847
Ledger Moment roof (Ib in/ft) Hor. Steel Req'd (.002- Asv)*Ag 0.001153 *Ag
Ledger Moment floor (Ib in/ft) Ag (in*2)  1006.50

Calc'd fb TL @ roof
Calc'd b TL @ floor

Reqg'd in*2 1.1605
Min. # of bars req'd 3.7

Use %ﬁ? inch OMNI Block Wall w/ # g Verticals @ £f’§ inches O.C.

w/ STD DuroWire @ /€ inches 0.C.w/# &  Horizontal @ T&  inches O.C.

W AH inch Wide x £ inch Thick Footinaw/ 2 # ©  Continuous
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Standard CMU or IMSI wall
Wall ID w3 (Interior BRG Wall Moment CSI
Block Type (imsi or cmu) CMu @ Floor Only) CSl roof 0.40 <1.0 OK
Soil brg allowable (psf) 1500 (Check w/ Masony CSI roof w/SSI no SSI Reg'd
Wall height (ft) 11.00 Partition Loads) CSl floor 0.40 <1.0 OK
Parapet height (ft) CSil floor w/SSI no SSI Req'd
Ceiling height roof (ft)
Ceiling height floor {ft) 11.00 ‘
Eccentricity roof (in) DL + Wind CSl
Eccentricity floor (in) gs 31
Width of block type (in) 7.625 Ce 1.19
fm 1500 Cq 1.2
fs {psi) 24000 i 1
Ae (in"2) 41 P inward 443
Weight of wall (Ib) 34 P outward 39.6
Weight of parapet (Ib) Moment @ roof
d (in) .25 Moment @ floor 599
Fa 329 Calc'd fb TL
12 Fa 165 Calc'dfa TL 38
Fb 500 csl 0.23 <1.33 OK
12 Fb 250 CSI w/SSI no SSI Req'd
Braced wall roof lu (ft)
Bracedwatt-floortu(fty —11.00 DL+ Wind CSI'Governs
Rebar size  Spacing (in)
Vert. Rebar Try 5 48 _ Vertical Steel Check
Area of bar (in) 0.31 Calc'd fs TL (psi) 3440
np 0.067 258 =n Calc'd fs/fs <1 ok 0.14 <1.0 OK
2/jk 7.31
k 0.3044
j 0.8985 Horizontal Steel Check
Roof DL above (plf) Minimurmn horz. steel req'd .002*Ag-Asv or .0007 Ag
Roof TL above (pif) Rebar size Spacing (in)
Floor DL above (plf) 1200 Horz. Rebar Try 5 96
Floor TL above (plf) 2350 Area of bar (in) 0.31
Min footing width (in) 21.79 Min. hor. stl check (If > .0007 ok} 0.000423
Calc'dfa TL 66.44 Asv  0.000847
Ledger Moment roof (Ib in/ft) Hor. Steel Req'd (.002- Asv)*Ag 0.001153 *Ag
Ledger Moment floor (Ib in/ft) Ag (in"2)  1006.50
Calc'd fo TL @ roof Req'd in"2 1.1605
Calc'd fb TL @ floor Min. # of bars reg'd 3.7

-l

inch OMNI Block Wallw/# 2 Verticals @ HE inchesoc.

g

w/ STD DuroWire @ \6 inches O.C. w/ # g Horizontal @ qé inches O.C.

Use

w AH inen Wide x LA inch Thick Footingw/ 2~ # 23 Continuous

2, wall & FTo- ©OF w/ Mas, Wall Partiol La
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Title :MOH Villas - Villa 250 M2 Job #16130
Dsgnr: JLK Date
Description Saudia Arabia OMNI Block
Scope :

Rev: 508001 Concrete Rectangular & Tee Beam Design Page 1

Description

One Way Slab @ Hambro Joist System

| General Information

Span 4.50 ft fc 2,500 psi
Depth 4.000 in Fy 60,000 psi
Width 9.820 in Concrete Wt. 145.0 pcf
Seismic Zone 0
End Fixity Pinned-Pinned
Beam Weight Added Internally Live Load not acting with Short Term
| Reinforcing |
Rebar @ Center of Beam... Rebar @ l.eft End of Beam... Rebar @ Right End of Beam...
Count Size 'd'from Top Count Size 'd'from Top Count Size 'd' from Top
#1 1 3 3.00in #1 1 3 3.00 in #1 1 3 3.00 in
| Uniform Loads |
Dead Load Live Load Short Term Start End
#1 k 0.040 k k 0.000 ft 4.500 ft
Beam Design OK
Span = 4.50ft, Width= 9.82in Depth = 4.00in
Maximum Moment : Mu 0.31 k-ft . ) .
Allowable Moment : Mn/phi 1.40 k-ft Maximum Deflection -0.0049in
Maximum Shear : Vu 0.25k Max Reaction @ Left 0.18 k
Allowable Shear : Vn*phi 2.51k Max Reaction @ Right 0.18k
Shear Stirrups...
Stirrup Area @ Section 0.220in2
Region 0.000 0.750 1.500 2.250 3.000 3.750 4.500 ft
Max. Spacing NotReq'd NotReqd NotRegqd NotReqd NotRegq'd NotReqd NotReqdin
Max Vu 0.249 0.187 0.093 0.091 0.091 0.184 0.247 k
Deflection |
Deflections... . Upward . Downward .
DL + [Bm Wt} 0.0000 in at 0.0000 ft -0.0024in at 2.2500ft
DL + LL + [Bm Wi] 0.0000 in at 0.0000 ft -0.0049 in at 2.2500ft
DL+ LL+ ST+ [Bm Wtj 0.0000 in at 0.0000 ft -0.0024 in at 2.2500ft
Reactions... @ Left @ Right
DL + [Bm Wi]] 0.089 k 0.089 k
DL + LL + [Bm W] 0.179 k 0.179 k
DL + LL + ST + [Bm Wi] 0.089 k 0.089 k

g

(c) 1983-98 ENERCALC

I\asg 2016116130 saudia arabia omni block\16

KW-0602048, Ver 5.0.6, 15-Jul-1998, Win32



File = m\AWA36W~R\1Y0544~R\16130.ec6
ENERCALC, INC. 1983-2018, Build:6.16.10.31, Ver:6.16.10.31

rete Beam
' . Licensee @ Arizona Structural Group

Conc

Descnptlo : "~ One Way Slab @ Hambro Joist System : With Masonry Partition Wall Load

CODE REFERENCES ‘
Calculations per AC1 318-11, IBC 2012, ASCE 7-10 Tu compliodea. wf (997 VBL
Load Combination Set : IBC 2015

Material Properties

fe = 2.50 ksi ¢ Phi Values Flexure:  0.90
fr=f¢c *750 = 375.0 psi Shear: 0.750
W Density = 145.0 pef B, = 0.850
A LtWt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0ksi
fy - Main Rebar = 60.0 ksi gt;rrsljtlrrgg?Size " - 29,ooo.g ks
E-MainRebar =  29,000.0 ki P
Number of Resisting Legs Per Stirrup = 2
9.821in
1{0.227)
Y * L(U*U‘U v Y
A7 v ‘ v Y
L
TN
- o,
A 982"wx4"h A
) B Span=4.50 ft
__Cross Section & Reinforcing Details
Rectangular Section, Width =9.820 in, Height=4.0in
Span #1 Reinforcing....
144 at 1.0 in from Bottom, from 0.0 to 4.50 ft in this span
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loads
Load for Span Number 1
Uniform Load : L = 0.040 k/ft, Tributary Width =1.0ft
Uniform Load : L=0.2270 k/&, Tributary Width = 1.0 ft
DESIGN SUMMARY \ | DesignOK |
Maximum Bending Stress Ratio = 0.492 : 1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.015in Ratio= 3585>=36
Mu : Applied 1.201 k-ft Max Upward Transient Deflection 0.000in Ratio= 0<360
Mn * Phi - Allowable 2441 k-ft Max Downward Total Deflection 0.017 in Ratio= 3122>=18
' . ) Max Upward Total Deflection 0.000in Rato=  999>=18 !
Location of maximum on span 2.246 ft
Span # where maximum occurs Span #1
Vertical Reactions Support notation : Far left is #1
Load Combination Support 1 Support 2
Overall MAXimum 0.690 0.690
Overalt MINimum 0.089 0.089
+D+L+H 0.690 0.690
D Only 0.089 0.089
L Only 0.601 0.601
Overall Maximum Deflections
Load Combination Span Max. " Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
+D+H.+H 1 0.0173 2.250 0.0000 0.000
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OMNI Block Masonry Lintel Schedule

A36 Steel (36 ksi)

Metric Designations

Minimum Solid

Minimum Solid

Mark Steel Lintel Grout Depth Steel Lintel Grout Depth
ML1 OL8-16 wi#5 16 in OL20-40 wi#5 40cm
ML2 OL8-24 wi#5 24in OL20-60 w/#5 60 cm
ML3 OL8-32 wht5 32in OL20-80 wi#5 80 cm
ML4 OL8-40 whH#5 40in OL20-100 w/#5 100 cm
ML5 OL8-48 wi#b5 48 in OL20-120 w/#5 120 cm
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Arizona Structural Group

706 E. Bell Road, Suite 105, Phoenix, AZ 85022
felephone: (602) 287-8720 fax: (602) 287-8737

Allowabale Shear in Masonry Walls

(Complies With 1997 IBC/IRC)

fm= 1500 (psi)
Fv= 387 (psi)
Fy= 40 ' (psi) #4 Bars

Fy= 60 (psi) #5 Bars & Larger

6" CMU Walls
Grout Spacing EQ. Solid Wall Length | Allowable Shear
(in o/c) Thickness (in) | (1ft=12") (pif) 5} U()MNL
48 37 12 1720 <
40 3.8 12 1766 Bloc e way)
32 4.0 12 1859
24 X 12 1906 Mlow shear
16 4.0 12 1859
8 56 12 2603
8" CMU Walls
Grout Spacing EQ. Solid Wall Length | Allowable Shear
(in ofc) Thickness (in) (1ft=12") {plf)
48 4.6 12 2138
40 4.7 12 2184
32 4.9 12 2277
24 5.2 12 2417
16 5.8 12 2696
8 7.8 12 3532
12" CMU Walls
Grout Spacing EQ. Solid Wall Length | Allowable Shear
(in ofc) Thickness (in) (1ft=12") {plf)
48 6.5 12 3021
40 6.7 12 3114
32 7.0 12 3253
24 7.5 12 3486
16 8.5 12 3950
8 116 12 5391
Tension Capacity of Reinforcing
. . Allowable
A
Rebar Used As (in"2) Fs (ksi) Tension (Kips)
1#4 0.20 20 4.0
2#4 0.40 20 8.0
1#5 0.31 24 7.4
2#5 0.62 24 14.9
1#6 0.44 24 10.6
2#6 0.88 24 21.1



Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: (602) 287-8720 fax: (602) 287-8737

Job No: 16130

First int. conc. load distance from left (ft):
Second interior concentrated load (Ib):

Sec. int. conc. load distance from left (ft):

Use Simpson

/.

or equivalent

Wall 1.UP
Total force at wall (Ibs). 11360 Perforated Shear Wall
Total wall length (ft): .36.67 Length of shear wall segment 1 (ft): 36.67 - /\

Height of wall (ft): - 11.00 Total force in wall segment: 11360
Total effective shear wall length (ft): 33.33 Jamb Force (Mot): 3408 OMNI
Unit shear (plf): 341 Total resisting jamb force right: 4114 Pier

Weight of wall (psf): - 34 Total resisting jamb force left: 4114

Weight of load above (plf):

Concentrated load left of wall (Ib) Provide for net uplift of -706 {Ib) on right side
Concentrated load right of wall (lb): Use Simpson \.}/@f or equivalent
First interior concentrated load (lb): '

) Provide for net uplift of -706 (Ib) on left side
)
)
t.

Resisting moment adjustmen

0.60
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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, A7 85022
telephone: (602) 287-8720 fax: (602) 287-8737

Job No: 16130

Wall 1

20760
36.67

Total force at wall (ibs):

Total wall length (ft):

Height of pier (ft): 11.00

Total effective shear wail length (ft):..31.33.
Unit shear (plf). 663

Weight of wall (psf): -~ 34

Weight of load above (plf): 374
Concentrated load left of wall (lb):
Concentrated load right of wall (Ib):
First interior concentrated load (Ib):
First int. conc. load distance from left (ft):
Second interior concentrated load (Ib):
Sec. int. conc. load distance from left (ft):

Perforated Shear Wall
Length of shear wall segment 1 {ft): 36.67
Total force in wall segment: 20760
Jamb Force (Mot): 6228

| Total resisting jamb force right: 8228
Total resisting jamb force left: 8228

Provide for net uplift of  -2000

Use Simpson ‘\)//A"

Provide for net uplift of  -2000

Use Simpson Wﬁ'

Resisting moment adjustment:  0.60

(Ib) on right side
or equivalent

(Ib) on left side
or equivalent

Footing depth 0.8333
Footing width 1.3333
Left extension 1.5000
Right extension 1.5000
Stem height 08333
Stem width 0.5000
Wit. of Concrete 150.00
Total dead load of segment  36329.01

Mr 720525.46
Mot 262962.38

7.24
Toe pressure 1495.19
Allowable soil pressure 1500.00

1€
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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: {602) 287-8720 fax: {£02) 287-8737

Job No: 16130

Wall: - §

20760
36.67

Total force at wall (Ibs):

Total wall length (ft):

Height of pier (ft): 11.00

Total effective shear wall length - (ft): - 30.67

Unit shear (plf)- 677 |

Weight of wall (psf): ~ 34

Weight of load above (plf): - 374
Concentrated load left of wall (Ib):
Concentrated load right of wall (Ib):
First interior concentrated load (Ib):
First int. conc. load distance from left (ft):
Second interior concentrated load (Ib):
Sec. int. conc. load distance from left (ft):

Resisting moment adjustment: . 0.60

Perforated Shear Wall

Length of shear wall segment 1 (ft): 36.67
Total force in wall segment: 20760
Jamb-Force (Mot): 6228

Total resisting jamb force left: 8228

Use Simpson [ A

-2000

M-

Provide for net uplift of —2}70

Provide for net uplift of
Use Simpson

Total resisting jamb force right. 8228  ~—— |

(ib) on right side
or equivalent

(Ib) on left side
or equivalent

Footing depth 0.8333
Footing width 1.3333
Left extension 1.5000
Right extension 1.5000
e Stemheight . 08333
Stem width 0.5000
Wit. of Concrete 150.00
Total dead load of segment  36329.01
Mr 720525.46
Mot 262959.28
7.24
Toe pressure 1495.19
Allowable soil pressure -~ 1500.00
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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: (602) 287-8720 fax: {602) 287-8737

Job No: 16130

Wall '5_UP
Total force at wall (Ibs): 11360 Perforated Shear Wall
Total wall length (ft):  36.67 Length of shear wall segment 1 (ft): 36.67 AN
Height of wall (ft): 11.00 Total force in wall segment: 11360
Total effective shear wall length (ft): - -30.67 Jamb Force (Mot): 3408 OMNI
Unit shear (plf): 370 Total resisting jamb force right: 4114 Pier

Weight of wall (psf): 34

Weight of load above (plf):
Concentrated load left of wall (Ib):
Concentrated load right of wall (Ib):
First interior concentrated load (Ib):
First int. conc. load distance from left (ft):
Second interior concentrated load (Ib):
Sec. int. conc. load distance from left (ft):

Resisting moment adjustment. 0.60

Total resisting jamb force left: 4114

Provide for net uplift of -706

Use Simpson yJ/A\

Provide for net uplift of -706

Use Simpson M/pr

{Ib) on right side
or equivaient

(Ib) on left side
or equivalent

Sheet #:



Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: (602) 287-8720 fax: (602) 287-8737

Job No: 16130

Wall A_UP
Total force at wall (ibs): 9750 Perforated Shear Wall
Total wall length (ft):"40.00 Length of shear wall segment 1 (ft): 40.00 /\

Height of wall (ft):  11.00 Total force in wall segment: 9750
Total effective shear wall length (ft). 28.67 Jamb Force (Mot): 2681 OMNI
Unit shear (pif): 340 Total resisting jamb force right: 4488 Pier

Weight of wall (psf): 34 Total resisting jamb force left: 4488

Weight of load above (plf):

Concentrated load left of wall (ib): Provide for net uplift of  -1807  (Ib) on right side
Concentrated load right of wall (Ib): Use Simpson ?J// A’” or equivalent
First interior concentrated load (ib)

Firstint. conc. load distance from left (ft): Provide for net upliftof ~ -1807  (Ib) on left side
Second interior concentrated load (Ib): Use Simpson M/g@ or equivalent

Sec. int. conc. load distance from left (ft):
Resisting moment adjustment:

0.60

Sheet #:
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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: (602} 287-8720 fax: {602) 287-8737

Job No: 16130

Wall A

Total force at wall (Ibs): - 17820

Total wall length (ft): - 40.00

Height of pier (ft): - 11.00

Total effective shear wall length (ft): . 28.67

Perforated Shear Wall
Length of shear wall segment 1 (it):

Total force in wall segment:
jamb Force (Mot):

Unit shear (plf): 622 |  Total resisting jamb force right: 8976

Weight of wall (psf): - 34

Weight of load above (plf): = 374
Concentrated load left of wall (Ib):
Concentrated load right of wall (Ib):
First interior concentrated load (Ib):
First int. conc. load distance from left (ft):
Second interior concentrated load (Ib):
Sec. int. conc. load distance from left (ft):

Resisting moment adjustment: = 0.60

Total resisting jamb force left:

Provide for net uplift of
Use Simpson

Provide for net uplift of
Use Simpson

Footing depth 0.8333

40.00 Footing width 1.3333

17822 OMNI Left extension 0.5000

4901 Pier Right extension - -0.5000
Stem height 0.8333

8976 Stem width 0.5000

Wit. of Concrete 150.00

-4075  (Ib) onright side | Total dead load of segment  39252.89

)J or equivalent Mr 804684.23

/ A Mot 225745.39

-4075  (Ib) on left side 575

N or equivalent Toe pressure 1340.34

/ A‘” Allowable soil pressure  1500.00

2

Sheet #:



Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, AZ 85022
telephone: (602) 287-8720 fax: {602) 287-8737

Job No: 16130

Wall C_UP
Total force at wall (lbs). - 9750 Perforated Shear Wall
Total wall length (ft): - 40.00 Length of shear wall segment 1 (ft): 40.00
Height of wall (ft): 11.00 Total force in wall segment: 9750
Total effective shear wall length (ft): . 28.00 Jamb Force (Mot): 2681 OMNI
Unit shear (pif). 348 Total resisting jamb force right: 4488 Pier
Weight of wall (psf):: 34 Total resisting jamb force left: 4488
Weight of load above (plf):
Concentrated load left of wall (Ib): Provide for net upliftof ~ -1807  (ib) on right side
Concentrated load right of wall (Ib): Use Simpson M /ﬂm or equivalent
First interior concentrated load (ib): cT
First int. conc. load distance from left (ft): Provide for net upliftof  -1807 (ib) on left side
Second interior concentrated load (Ib): Use Simpson  pJ /&“ or equivalent
Sec. int. conc. load distance from left (ft): CoE
Resisting moment adjustment:  0.60
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Arizona Structural Group
706 E. Bell Road, Suite 105, Phoenix, A1 85022
telephone: {602) 287-8720 fax: {602) 287-8737
Job No: 16130

wali C
Total force at wall (Ibs): 17820 Perforated Shear Wall Footing depth 0.8333
Total wall length (ft): 40.00| Length of shear wall segment 1 (ft): 40.00 Footing width 1.3333
Height of pier (ft):- 11.00 Total force in wall segment: 17820 Left extension . -0.5000
Total effective shear wall length (ft): - 28.00 Jamb Force (Mot): 43901 Right extension 0:5000
— Unitshear {plf). 636 [ Totalresisting jamb force right: 8976 Stem-height - --0.8333
Weight of wall (psf): - 34 Total resisting jamb force left: 8976 Stem width 0.5000
Weight of load above (plf): 374 Wit. of Concrete 150.00
Concentrated load left of wall (Ib): Provide for net uplift of  -4076  (Ib) on right side | Total dead load of segment 39252.89
Concentrated load right of wall (Ib): Use Simpson ’J/A’ or equivalent Mr 804684.23
First interior concentrated load (Ib): 4 Mot 225719.41
Firstint. conc. load distance from left (ft): Provide for net uplift of  -4076  (Ib) on left side 575
Second interior concentrated load (Ib): Use Simpson ?J ;I A"“ or equivalent Toe pressure 1340.27
Sec. int. conc. load distance from left (ft): R Allowable soil pressure - 1500.00
Resisting moment adjustment: - 0.60

Sheet #: % i&t‘



Title : MOH Villas - Villa 250 M2 Job 16130
Dsgnr:JLK Date
Description Saudia Arabia OMNI Block

Scone :
Rev: 508001 Concrete Rectangular & Tee Beam Design Page 1
Description  Stair Landing Support Beam
[ o &
| General Information |
Span 8.00 ft fc 2,500 psi
Depth 8.000 in Fy 60,000 psi
Width 8.000 in Concrete Wi. 145.0 pef
Seismic Zone 0
End Fixity Pinned-Pinned
Beam Weight Added Internally Live Load not acting with Short Term
| Reinforcing |
Rebar @ Center of Beam... Rebar @ Left End of Beam... Rebar @ Right End of Beam...
Count Size 'd' from Top Count Size 'd'from Top Count Size 'd' from Top
#1 2 5 6.00in #1 2 5 6.00 in #1 2 5 6.00 in
| Uniform Loads |
Dead Load Live Load Short Term Start End
#1 1.155 k 0.280 k K 0.000 ft 4.500 ft
Span = 8.00ft, Width= 8.00in Depth = 8.00in
Maximum Moment : Mu 11.64 k-ft . . .
Allowable Moment : Mn/phi 13.67 k-t Maximum Deflection 02366 in
Maximum Shear : Vu 6.08 k Max Reaction @ Left 4.90 k
Allowable Shear : Vn*phi 20.40k Max Reaction @ Right 2.07k
Shear Stirrups...
Stirrup Area @ Section 0.220 in2
Region 0.000 1.333 2.667 4.000 5.333 6.667 8.000 ft
Max. Spacing 3.000 3.000 NotReqd 3.000 3.000 3.000 3.000in
Max Vu 6.082 4.266 1.332 1.332 2.767 2.889 2.964 k
| Bending & Shear Force Summary |
Bending... Mn*Phi Mu, Eq. 9-1 Mu, Eq. 9-2 Mu, Eqg. 9-3
@ Center 13.67 k-ft 11.64 k-ft 6.87 k-t 5.89 k-ft
@ Left End 13.67 k-ft 0.00 k-ft 0.00 k-ft 0.00 k-ft
@ Right End 13.67 k-t 0.00 k-ft 0.00 k-t 0.00 k-ft
Shear... Vn*Phi Vu, Eq. 9-1 Vu, Eq. 9-2 Vu, Eq. 9-3
@ Left End 20.40k 6.08 k 3.58k 3.07k
@ Right End 20.40k 296k 177k 1.52k
| Deflection |
Deflections... . Upward . . Downward .
DL + [Bm Wi] 0.0000 in at 0.0000 ft -0.1837 in at 3.7760ft
DL + LL + [Bm W] 0.0000 in at 0.0000 ft -0.2366in at 3.7760ft
DL + LL + ST + [Bm W] 0.0000 in at 0.0000 ft -0.1837 in at 3.7760ft
Reactions... @ Left __@Right
DL + [Bm Wi]] 3.993 k 1.720 k
DL + LL + [Bm W] 4.899 k 2.074 k
DL +LL + ST + [Bm Wi] 3.993 k 1.720 k
Sty il A VL F Teu }’*@éfg *"g@kﬁf’
, ‘ , L g . & L : :
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Title : MOH Villas - Villa 250 M2 Job #16130
Dsgnr:JLK Date
Description Saudia Arabia OMNI Block
Scope :
Rev: 506001 Concrete Rectangular & Tee Beam Design Page 1

Description  Stair Tread Sloped Beam

[ General information

Span 11.00 ft fc 2,500 psi

Depth 5.000 in Fy 60,000 psi

Width 48.000 in Concrete Wt. 145.0 pcf
Seismic Zone 0
End Fixity Pinned-Pinned

Beam Weight Added Internally

Live Load not acting with Short Term

| Reinforcing

Rebar @ Center of Beam... Rebar @ Left End of Beam... Rebar @ Right End of Beam...
Count Size 'd'from Top Count Size 'd'from Top Count Size 'd' from Top
#1 5 5 4.00in #1 5 5 4.00 in #1 5 5 4.00 in
| Uniform Loads |
Dead Load Live Load Short Term Start End
#1 0.660 k 0.160 k k 0.000 ft 11.000 ft
Span = 11.00ft, Width= 48.00in Depth = 5.00in
Maximum Moment : Mu 23.21 k-ft . . .
Allowable Moment : Mn/phi 24.67 k-ft Maximum Deflection -0.7188in
Maximum Shear : Vu 7.97 k Max Reaction @ Left 5.84k
Allowable Shear : Vn*phi 16.33 k Max Reaction @ Right 584 k
Shear Stirrups...
Stirrup Area @ Section 0.220in2
Region 0.000 1.833 3.667 5.500 7.333 9.167 11.000 ft
Max. Spacing NotReq'd NotReqd NotRegd NotRegqd NotRegd NotRegqd NotReqdin
Max Vu 7.966 5.671 2.835 2.768 2.768 5.603 7.899 k
| Bending & Shear Force Summary |
Bending... Mn*Phi Mu, Eq. 9-1 Mu, Eq. 9-2 Mu, Eq. 9-3
@ Center 2467 k-ft 23.21 k-t 14.32 k-t 12.27 k-t
@ Left End 24 67 k-ft 0.00 k-t 0.00 k-ft 0.00 k-ft
@ Right End 24 67 k-t 0.00 k-ft 0.00 k-ft 0.00 k-ft
Shear... Vn*Phi Vu, Eq. 91 Vu, Eq. 9-2 Vuy, Eq. 9-3
@ Left End 16.33k 7.97k 4.92 k 421k
@ Right End 16.33k 7.90k 4.87 k 418k
| Deflection |
Deflections... . Upward . Downward
DL + [Bm WH] 0.0000 in at 0.0000 ft -0.5671in at 5.5000ft
DL +LL + [Bm Wt 0.0000 in at 0.0000 it -0.7188 in at 5.5000ft
DL + LL + ST + [Bm Wt] 0.0000 in at 0.0000 ft -0.5671in at 5.5000ft
Reactions... @ Left @ Right
DL + [Bm W] 4.959 k 4.959 k
DL + LL + [Bm Wt] 5.839 k 5.839 k
DL + LL + ST + [Bm W{] 4.959 k 4.959 k
v, wse BG @ 19" o4 Men Re
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