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Abstract

A parallel nonlinear analysis program of prestressed concrete frame is migrated on a PC cluster
system and a massively parallel processing system, CRAY T3E system, using MPL The PC cluster
system is configured with Pentium T class PCs and fast ethernet. The CRAY T3E system is composed
of a set of nodes each containing one Processing Element (PE), a memory subsystem and its distributed
memory interconnect network. Parallel computing algorithms are implemented on element-wise processing
parts including the calculation of stiffness matrix, element stresses and determination of material states,
check of material failure and calculation of unbalanced loads. Parallel performance of the migrated

program is evaluated through typical numerical examples.
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Figure 1. Configuration of PC cluster system
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Figure 4. Parallel computing procedure for nonlinear analysis
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Figure 5. Three span post-tensioned box girder bridge
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Table. 1 Analysis time, speedup and efficiency in case of PSC box girder bridge

System  # of Elements # of Processors Analysis Time(s) Speedup Efficiency

100 1 33.920
4 9.550 355 0.89
PC 400 1 344.220
Cluster 4 89.690 384 096
1000 1 1547.230
4 393.630 393 0.93
400 1 68621
16 6.110 11.23 0.70
CRAY 1000 1 311.221
T3E 16 24248 1326 083
2000 1 1114523
16 71.206 14.44 0.903
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Figure 6. Speedup in case of PSC box girder bridge
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Figure 7. The Geometry of frame structure and cross section of the beam and column

Table 2. Analysis Time, speedup and efficiency in case of steel reinforced concrete frame

System  # of Elements  # of Processors Analysis Time(s) Speedup  Efficiency
PC 570 1 266.790
Cluster 4 70.060 3.80 0%
CRAY 570 1 60.224
T3E 16 6.996 861 052
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Figure 8. Speedup in case of steel RC frame
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