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I. Materials and Structures Laboratory 
 

The Materials and Structures Laboratory at the Inter-American University of Puerto Rico, 
Bayamón Campus belongs to the Department of Mechanical and Architectural 

Engineering.  It has a 585 ft
2
 interior area space with a wide range of equipment and 

capabilities to fabricate and test scaled structural elements and specimens according to 

ASTM requirements.  In addition, a 4,000 ft
2
 (372 m2) exterior area is dedicated for 

construction materials storage and large specimens’ fabrication.  Moreover, a large 
volume exterior curing tank is available for large specimens and scaled structural 
assemblies.  The laboratory major equipment and capabilities include: 
 

1. Compression, Tension, and Flexure Testing Equipment 
 
Modular automatic and computerized control consoles for concrete, cement, and 
steel rebar testing.  It consists of separate modules with a compressive/tensile 
force capacity of 675 kips (3,000 kN), which allows to perform compression and 
tension tests of mortar and concrete specimens.  Compression and tension tests 
can be performed on cylinders of up to 6"×12".  Mortar cubes of 2" (50 mm) can 
also be tested.  In addition, tension tests of structural steel rebar can be performed 
for sizes up to #8.  Furthermore, the equipment has a flexure test frame with a 
force capacity of 45 kips (200 kN) that allows parallel and orthogonal testing 
modes.  This frame allows to perform flexure capacity and deflection tests on 
beams with a span between roller supports of up to 18".  The modulus of elasticity 
of concrete and steel specimens can also be determined directly from the 
computerized system.  Wood specimens can also be tested as per ASTM 
standards. 
 

 

Figure 1:  AutoMAX Multi-test Computerized Control Console System 



2. Construction Aggregates Sieves 
 

a. Coarse Aggregates Sieve Shaker:  Shaker with six different testing screens 
allows to determine the particle size distribution on large batches of large 
aggregates such as slag, ores, and many other coarse materials. The 

testing screens have a clear area of 2.33 ft
2
 (0.22 m2) with a dustpan. 

 

 

Figure 2:  Hydraulic Clamping Screen Shaker 

 
b. Fine Aggregates Sieve Shakers:  Two large digital timer sieve shakers with 

automatic shutoff and a 60-minute limit.  Each has a digital interface with an 
accuracy of 0.5%.  The shakers allow to use up to eleven 8” sieves, seven 

10”, and seven 12” full-height sieves.  This equipment allows to determine 
the particle size distribution of fine aggregates. 
 

 

Figure 3:  Large Sieve Shaker with Digital Timer 



3. Bench Oven:   
 

Oven with a chamber volume of 7 ft
3
 (25.5" × 24" × 20") and a fan-forced-air 

circulation, which provides even workspace temperature.  In addition, it has high-
density insulation.   It has four adjustable shelves and can accommodate up to 11 
shelves.  The unit also feature an on-off switch, panel board, thermostat, and heat 
switch. 
 

 

Figure 4:  Bench Ovens with Analog Controller 

 
4. Curing Tank: 

 
The laboratory facilities include a sealed reinforced concrete curing tank with an 

inner volume of 200 ft
3
 (4 ft × 20 ft × 2.5 ft).  This allows to accommodate a large 

number of typical specimens as well as large testing assemblies.  
 

 

Figure 5:  Large volume reinforced concrete curing tank. 

 



5. Shake Table Workstation 
 

The shake table workstation consists of a top stage driven by a powerful motor that 
allows it to achieve an acceleration of 2.5 g when loaded with a 7.5 kg mass. The 
stage has a travel of 15.2 cm and rides on two ground-hardened metal shafts using 
linear bearings, which allows for smooth linear motion with low path deflection. The 
Shake Table’s motor is a 400W high-powered 3-phase brushless DC actuator. The 
motor contains an embedded high-resolution encoder that allows the position of 
the stage to be measured with an effective linear resolution of 1.55 μm. An analog 
accelerometer mounted on the Shake Table II platform measures the acceleration 
of the stage directly.  Users can generate sinusoidal, chip as well as pre-loaded 
acceleration profiles of real earthquakes.  Additionally, the workstation includes 
two bench-scale models of a tall building, each with an integrated accelerometer 
and an active damper. 

 

 

Figure 6:  Shake Table II workstation with 2-floor active mass dampers. 

 
II. Computational Analysis Laboratory 
 
Computational facilities for students and visiting faculty.  Specialized software for 
engineering courses as well as for high-level analyses, such as finite element analyses, 
and specialized research are available.  Major computational equipment includes: 
 
− 25 ThinkStation P520c Workstations with Intel Xeon W-2123 processor with vPro 

(4 cores), 16 GB DDR4 RAM, and NVIDIA Quadro P4000 8GB 4xDP High Profile 
 

− 1 ThinkStation P520c Workstation with Intel Xeon W-2125 processor with vPro (4 
cores), 64 GB DDR4 RAM, and NVIDIA Quadro P5000 16GB (DVI+4DP) High 
Profile 
 

− 1 HP plotter with integrated scanner for large size plans 


