




Rocking 

Toe compression 
failure 

Bed-joint sliding Diagonal cracking 

(a) (b) (c) 



Composite Unit Jiont Mortar Unit 

Interface 

Brick 

Joint head 

Joint nut 

(b) 

(a) 



URM wall test specimen Post-tensioned concrete 
masonry reaction structure 

Structural test floor 

9@3’-0” = 27’-0” 

8’
-2

” 



1 

C 

2 3 

A 

B 

+1.903e+00 
 

-7.173e+00 
 

-1.625e+01 
 

-2.532e+01 
 

-3.440e+01 
 

-4.347e+01 
 

-5.255e+01 
 

-6.163e+01 
 

-7.070e+01 
 

-7.978e+01 
 

-8.885e+01 
 

-9.793e+01 
 

-1.070e+02 
 

S, S11 

Y 

X 

S, S22 

+4.104e+01 
-6.785e+00 
-5.461e+01 
-1.024e+02 
-1.503e+02 
-1.981e+02 
-2.459e+02 
-2.937e+02 
-3.416e+02 
-3.894e+02 
-4.372e+02 
-4.850e+02 
-5.329e+02 

Y 

X 

S, S11 
+1.229e+01 
3.984e+00 
-4.321e+00 
-1.263e+01 
-2.093e+01 
-2.923e+01 
-3.754e+01 
-4.584e+01 
-5.415e+01 
-6.245e+01 
-7.076e+01 
-7.960e+01 
-8.737e+01 
 
Y 

X 

+5.728e+01 
1.280e+01 
-3.167e+01 
-7.615e+01 
-1.206e+02 
-1.651e+02 
-2.096e+02 
-2.985e+02 
-3.430e+02 
-3.875e+02 
-4.320e+02 
-4.764e+02 

Y 

X 

S, S22 



+2.785e+01 
1.865e+01 
9.451e+00 
2.519e+01 
-8.947e+00 
-1.815e+01 
-2.734e+01 
-3.654e+01 
-4.574e+01 
-5.494e+01 
-6.414e+01 
-7.334e+01 
-8.254e+01 

S, S11 

Y 

X 

+6.044e+01 
1.417e+01 
-3.210e+01 
-7.837e+01 
-1.246e+02 
-1.709e+02 
-2.172e+02 
-2.635e+02 
-3.097e+02 
-3.560e+02 
-4.023e+02 
-4.485e+02 
-4.948e+02 

S, S22 

Y 

X 

+2.234e+01 
1.070e+01 
-9.345e+01 
-1.257e+01 
-2.421e+01 
-3.585e+01 
-4.749e+01 
-5.913e+01 
-7.077e+01 
-8.241e+01 
-9.405e+01 
-1.057e+02 
-1.173e+02 
 

S, S11 
 

Y 

X 

+5.682e+01 
7.340e+00 
-4.214e+01 
-9.162e+01 
-1.411e+02 
-1.906e+02 
-2.401e+02 
-2.895e+02 
-3.390e+02 
-3.885e+02 
-4.380e+02 
-4.875e+02 
-5.370e+02 

S, S22 

Y 

X 



S, S22 

+6.203e+01 
1.547e+01 
-3.110e+01 
-7.766e+01 
-1.242e+02 
-1.708e+02 
-2.174e+02 
-2.639e+02 
-3.150e+02 
-3.570e+02 
-4.036e+02 
-4.502e+02 
-4.967e+02 

Y 

X 

+1.548e+01 
6.268e+00 
-2.939e+00 
-1.215e+01 
-2.135e+01 
-3.056e+01 
-3.977e+01 
-4.898e+01 
-5.818e+01 
-6.739e+01 
-7.660e+01 
-8.580e+01 
-9.501e+01 
 

S, S11 

Y 

X 

(b) (a) 

+4.277e+01 
3.653e+00 
-5.008e+01 
-9.650e+01 
-1.429e+02 
-2.358e+02 
-2.822e+02 
-3.286e+02 
-3.750e+02 
-4.215e+02 
-4.679e+02 
-5.143e+02 

S, S22 

Y 

X 

(c) 

+5.020e+00 
-2.295e+00 
-9.609e+00 
-1.692e+01 
-2.424e+01 
-3.155e+01 
-3.887e+01 
-4.618e+01 
-5.349e+01 
-6.081e+01 
-6.812e+01 
-7.544e+01 
-8.275e+01 
 

S, S11 

Y 

X 

(d) 

+5.923e+01 
1.077e+01 
-3.768e+01 
-8.613e+01 
-1.346e+02 
-1.830e+02 
-2.315e+02 
-2.800e+02 
-3.284e+02 
-3.769e+02 
-4.253e+02 
-4.738e+02 
-5.222e+02 
 

S, S22 

Y 

X 

(e) 
+1.460e+01 
6.212e+00 
-2.172e+00 
-1.056e+01 
-1.894e+01 
-2.732e+01 
-3.571e+01 
-4.409e+01 
-5.247e+01 
-6.086e+01 
-6.924e+01 
-7.762e+01 
-8.601e+01 

S, S11 

Y 

X 

(f) 

+4.729e+01 
1.240e+01 
-2.248e+01 
-5.737e+01 
-9.226e+01 
-1.271e+02 
-1.620e+02 
-1.969e+02 
-2.318e+02 
-2.667e+02 
-3.016e+02 
-3.365e+02 
-3.713e+02 

S, S22 

Y 

X 

(a) 
+1.804e+01 
9.038e+00 
3.457e+02 
-8.968e+00 
-1.797e+01 
-2.697e+01 
-3.598e+01 
-4.498e+01 
-5.398e+01 
-6.299e+01 
-7.199e+01 
-8.099e+01 
-9.000e+01 

S, S11 

Y 

X 

(b) 



+5.267e+01 
1.316e+01 
-2.634e+01 
-6.585e+01 
-1.053e+02 
-1.449e+02 
-1.844e+02 
-2.239e+02 
-2.634e+02 
-3.029e+02 
-3.424e+02 
-3.819e+02 
-4.214e+02 
 

S, S22 

Y 

X 

+1.212e+01 
3.669e+00 
-4.778e+00 
-1.323e+01 
-2..167e+01 
-3.012e+01 
-3.857e+01 
-4.702e+01 
-5.546e+01 
-6.391e+01 
-7.236e+01 
-8.081e+01 
-8.926e+01 

S, S11 

Y 

X 

(c) (d) 

+4.003e+01 
-3.877e+02 
-4.011e+01 
-8.018e+01 
-1.203e+02 
-1.603e+02 
-2.004e+02 
-2.405e+02 
-2.805e+02 
-3.206e+02 
-3.607e+02 
-4.008e+02 
-4.408e+02 

S, S22 
+2.287e+01 
1.347e+01 
4.080e+00 
-5.313e+00 
-1.471e+01 
-2.410e+01 
-3.349e+01 
-4.289e+01 
-5.228e+01 
-6.168e+01 
-7.107e+01 
-8.046e+01 
-8.986e+01 

S, S11 

Y 

X 

(e) 

Y 

X 

(f) 
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