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NATIONAL TECHNICAL UNIVERSITY OF ATHENS
FACULTY OF CIVIL ENGINEERING
INSTITUTE OF STEEL STRUCTURES

DIPLOMA THESIS
Kz Tpk 2011/ 04

Experimental investigation of MOMAT panels and suggestions for
improvement their properties following wear

Papavasileiou V.D.-TsakalakisD.K. (supervised by Raftoyiannis, 1.G.)

Abstract

The necessity of transportation over unstable soils in emergency situations from
Logistics Companies has always been a problem. This problem was partially solved with
the development and use of several types of elements for stabilizing soils.

The materials of these structures, were sometimes wood, sometimes metal. Due to the
heavy weight on transferring and connecting these materials , the companies were led to
develop new structures with composite materials. Low weight combined with high
mechanical characteristics of these materials established them in the construction field for
decades.

The frequent use of these materials during last decades along with exposure to sun and
rain reduced their flexibility and load carrying capacity and increased their deformation.
Aim of this work is the experimentalr e sear ch of such a mat
capability of reinforcing them. The type of material used in this diploma thesis , is called
MO.MAT.

The experimental procedure consisted of the following steps. ldentification of the
synthesis of the composite material MO.MAT. Abscission from the parent material of 3
square specimens which were tested in compression. Construction and testing of several
new specimens with different number of layers applied (glass fibres) in order to determine
energy absorption needed , failure statement and methods of reinforcement.

Finally it was determined that any kind of interventions to the parent material affected
on the curvature, a factor that should be taken in consideration due to the fact that MO-
MAT is to be stored and transported in rolls not exceeding a specific angle of curvature.
For this reason the parent material, the reinforced parent specimens along with several new
formed rectangular specimens were tested in three point bending.

In conclusion it is found that reinforcement of MO-MAT can be accomplished but the
methods of bonding between the old and new layers should be studied thoroughly.
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thickness weight temperature humidity max stress Echord sec Echord
coupon  (mm) (gn) c/ % max stress mean (Mpa) (Mpa)
index
C1 1.24 12.43 26 35 83.77627 7728 254
Cc2 1.23 124 27.5 325 93.76292 7051 129
C3 1.23 12.13 28 325 93.60236 88.840332 7615 60
c7 1.23 12.55 28.5 33 88.43522 7384 296
C8 1.25 12.75 29 32 84.62489 6515 188
Caw 1.25 12.1 28 325 98.57143 98.57143 8383 252
Céw,c 1.49 13.02 28 325 77.60416 77.60416 6368 270
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372 peaoaesU GisdUGdd 7/200
coupon thickness ~ weight  temperature  humidity max stress M stress Echord  sec Echord
index (mm) (gn) AC % mean (Mpa) (Mpa)
C9 1.44 12.4 26 41.5 90.21708 6025 222
C10 1.48 14.78 26.5 37.5 93.15514 5930 288
Ci1 1.45 14.61 25 48 100.7756 98.618224 8917 354
C12 1.45 14.81 23.5 53.5 103.4303 6430 326
C13 1.4 14.55 24 51 105.513 7723 356
Cl5w 1.39 14.26 23.5 40.5 104.7748  104.7748 8339 354
Cl7wc 143 14.31 22.5 415 93.41412 93.41412 7462 237
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coupon thickness ~ weight  temperature humidity max stress Echord  sec Echord
index (mm) (an) c/ % (Mpa) (Mpa)
C18 1.53 15.85 23.5 48 109.6247 8307 207
C19 15 15.92 25 52 110.4622 7605 300
C20 1.54 15.98 23.5 51 107.0613 8950 353
C2la 151 15.87 24.5 49 99.9374 9723 595
c21b 151 15.87 24.5 49 113.286 7093 20
C23a 15 15.94 25.5 49 110.6694 9822 162
c23b 15 15.94 25.5 49 92.00248 3985 116

C24wc 1.44 15.9 22.5 41.5 110.1247 8552 223
C25w 1.57 15.88 22.5 41.5 103.8389 7565 200
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374 peaoaesU GisdUGdd 3/500
coupon thickness  weight  temperature humidity max stress Echord  sec Echord
index (mm) (an) c/ % (Mpa) (Mpa)
C26 1.7 17.01 24.5 49.5 89.38535 7909 250
Cc27 171 16.98 23 55 97.97716 7580 191
C28 1.74 17.18 54.5 23.5 95.7031 8200 177
C29 1.72 16.82 24 54.5 98.15529 7678 350
C30 1.67 16.77 54.5 235 107.8826 8438 380
C31lw 1.77 17.17 54.5 235 86.00095 7253 400
C32wc 1.6 16.67 54.5 23.5 102.1932 8122 113
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coupon thickness ~ weight  temperature humidity max stress Echord  sec Echord
index (mm) (gn) c/ % (Mpa) (Mpa)
C34 2.24 22.84 23 31 68.02404 551162 37074
C36 2.24 22.82 23 30 105.8667 302312 15969
C37 2.21 22.53 23 30 105.9939 324178 30886
C38 2.3 22.34 23 30 106.0341 545402 51375
C39 2.36 22.97 23 30 76.02385 256170 21746
C35w 2.22 23.25 22.5 315 96.54005 8121 298
C40wc 2.34 23.27 23 30 82.19906 6703 175
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coupon thickness  weight  temperature humidity max stress Echord  sec Echord
index (mm) (ar) c/ % (Mpa) (Mpa)
C41 2.57 26.35 23.5 30 76.98599 159417
C42 2.57 26.21 235 30 85.99773 238398
C43 2.55 26.68 24 29 101.9923 418360 40556
C44 2.59 26.75 24 30.5 94.03285 178223 22830
C45 2.57 26.16 24.5 31 81.102 357743 5316
C46wc 2.96 27.07 45 235 75.60045 6909 53
Carw 2.57 25.43 50 235 77.28484 7280 56
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