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Reinforced Masonry Wall Out-of-Plane Axial, Bending and Shear Forces; 

Referance and notes: Reinforced Masonry Handbook use static equilibrium and strain compatiblity. Enter forces per length of 

wall then use length of wall as center to center spacing of reinforcement. Reinforcement must be tied to be considered effective 

in carrying vertical load or compressive stress from bending. Because the reinforcement is not tied it will not be considered 

effective in for axial load. Wall is assumed to be partially grouted (grouted only at the location of the reinforcement). 

 

Wall Geometry and Forces; 

Height of wall; H=14.5ft; 

Center to Center spacing of reinforcement; b=48in; 

Reinforcment size (bar number); bnum =4; As=pi/4*( bnum *1in/8)
2
=0.196in

2
; 

Axial Load (per foot of wall); P=0.9kip/ft; 

Moment (per foot of wall); M=0.42kip_ft/ft; 

Shear; V=0.116kip/ft; 

 

Wall Properties (compare to Table GN-8b) Geometry; 

(assumes face shells, cell at bar and webs each side of bar are grouted) 

Nominal thickness of unit (height of x-section); h=7.625in; 

Depth to reinforcement; d=3.81in; 

Flange thickness; tf=1.25in; 

Web thickness; tw=1.0in; 

Width of unit and width of grout; bunit=15.625in; bgrout=0.375in; 

Nominal width of unit; bnunit=bunit+bgrout=16.000in; 

Width of web cell opening; bcell=(bunit-3*tw)/2=6.313in; 

Width of web; bw=bcell+2*tw=8.313in; 

Height of web; hw=h-2*tf=5.125in; 

Total area based on rebar spacing; A=2*b*tf+hw*bw=162.602in
2
; 

Total moment of inertia based on rebar spacing; I=b*h
3
/12-(b-bw)/2*hw

3
/12*2=1328.090in

4
; 

Radius of gryation; r=(I/A)
0.5

=2.858in; 

Shear Area (disregard kd as max shear will not 

occur at max moment); Av= b*tf+bw*(d-tf)=81.280in
2
; 

 

Wall Properties Material (See Tbl 2.2B or IBC 2105.2.2.1.2); 

Allowable 1/3
rd

 increase; i=1.33; 

Maximum masonry compressive stress; f’m’=1500psi; f’m=f’m’*i=1995.000psi; 

Rebar yeild stress; Fy=60ksi; 

Modulus of Elasticity – steel; Es=29000ksi; y=Fy/Es=0.002in/in 

Modulus of Elasticity – masonry; Em=900*f’m=1795.500ksi; (use 700 for clay) 

Modular ratio; n=Es/Em=16.151; 

Allowable rebar stress; Fs’=max(Fy /2.5,24ksi); Fs=Fs’*i=31920.000psi; 

Allowable compressive stress; Fm=f’m/3=665.000psi; 

Slenderness Ratio; =H/r=60.883 

Reduction factor for slenderness; R1=1-(/140)
2
=0.811; R2=(70/)

2
=1.322; 

 R=if(<=99,R1,R2)=0.811; 

Allowable axial stress; Fa=0.25*f’m*R=404.426psi; 
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Allowable shear stress; Fv=min(1psi*(f’m/1psi)
0.5

,50psi*i)=44.665psi; 

Eccentricity required from loads; ed=M/P=5.600in; 

 

Analysis of Stesses; 

Assume location of NA; kd=0.95 in; 

Assume allowable compressive stress of 

masonry controls; fm=Fm;  

Effective flange thickness; t’f=min(tf,kd)=0.950in; 

Effective height of web; ycw=max(0in,kd-t’f) 

Stress at flange/web intersection; fcw=fm*(kd-t’f)/kd=0.000psi; 

Stress in steel based on compatibility; f’s=n*fm/kd*(d-kd)=32.335ksi; 

Usable steel stress; fs=min(Fs,f’s)=31.920ksi; 

Compressive force on flange; Cf=0.5*(fm+fcw)*t’f*b=15.162kip; 

Compressive force on web; Cw=0.5*ycw*fcw*bw=0.000kip; 

Tension force; T=max(0kip,As*fs)=6.267kip; 

Momemt Arm – Flange; Xcf=h/2-t’f*(2*fcw+fm)/(3*(fcw+fm))=3.496in; 

Moment strength; Mcf=Xcf*Cf=4.417kip_ft; 

Moment Arm – Web; Xcw=h/2-(t’f+ycw/3)=2.863in; 

Moment strength – Web; Mcw=Xcw*Cw=0.000kip_ft; 

Moment Arm – Steel; Xs1=h/2-d=0.002in; 

Moment strength – steel; Ms1=Xs1*T=0.001kip_ft; 

Compressive force based on assumed kd 

location and “fm=Fm”; Pns=Cf+Cw-T=8.895kip; 

Moment stength of section based on assumed 

kd location and “fm=FM”; Mns=Mcf+Mcw-Ms1=4.416kip_ft; 

Eccentricity of section; es=Mns/Pns=5.957in; 

Compare to Eccentricity of Required; ed=5.600in; 

 

Checks; 

Loads on effective wall length; Pr=P*b=3.600kip; Mr=M*b=1.680kip_ft; Vr=V*b=0.464kip; 

Axial Stress; fa=Pr/A=22.140psi; 

Shear Stress; fv=V*b/Av=5.709psi 

Check Axial Stress; ChAx=if(fa<Fa,”OK”,”NG”)="OK"; 

Check Shear stress; ChV=if(fv<Fv,”OK”,”NG”)="OK"; 

Check Axial Strength; ChP=if(Pns>Pr,”OK”,”NG”)="OK"; 

Check Moment Strength; ChM=if(Mns>Mr,”OK”,”NG”)="OK"; 

Moment Utilization; Um=Mr/Mns=0.380; 

Axial Utilization; Ua=Pr/Pns=0.405; 

  

Old max reinf. Ratio IBC 2006 (not found in 2009); max=n*f’m/(2*Fy*(n+Fy/f’m))=0.006; 

 

 


