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Experimental Study on TBM Hole Excavated Material as
Medium-strength Concrete Coarse Aggregate
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Abstract: The rocks of TBM hole excavated material were used as the source of coarse aggregate of
concrete. Two kinds of aggregate gradations were designed and five water-cement ratios of 0. 55, 0. 60,
0.65, 0.70 and 0. 75 were used to study the compression strength of TBM concrete. The experimental
results show that the compression strength of TBM concrete is less than that of ordinary crashed stone
concrete at the same water-cement ratio, And with the increase of water-binder ratio, the compression
strength of TBM concrete decreases more than that of ordinary concrete. In addition, in the range of wa-
ter-cement ratio of 0. 55 to 0. 75, the relationship between the compression strength of TBM concrete
and the water-cement ratio is a linear function with negative correlation. Besides, the rational use of Tal-
bot formula is instructive to aggregate gradation of TBM concrete.
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Fig.1 TBM hole excavated material
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Tab.1 The Screening results of material in TBM hole

B ARRAE/ mm 120~ 100 100~ 80 80~ 60 60~40 40~20 20~5 <5
R L ke 2.85 17.50 73. 40 132. 50 115. 85 91.45 100. 94
IRIEA Yo 0.5 3.2 13.7 24.8 21.7 17.1 19
Eili 4/ kg 534. 49 531. 64 514. 14 440. 74 308. 24 192.39 100. 94
B A % 100 99.5 9.3 82.6 57.8 36. 1 19
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Fig.2 The sieve treated TBM hole material
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Tab.2 Gradation of TBM coarse aggregate

i 42/ mm 80~ 60 60~ 40 40~20  20~5
it/ % 8.1 18 39.2 34.7
it/ % 100. 0 91.9 73.9 34.7
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Tab.3 Apparent density and void fraction of TBM
coarse aggregate

Fi#%/mm >40  40~20 20~10 10~5
FWERE/ (kg-m™) 2690 2700 2690 2700
WABLHE/ (kgem™) 1100 1200 1300 1410
wERmE/ (kgem®) 1270 1360 1460 1560

WAL ZS R/ % 59 56 52 48
B R/ % 53 50 46 43
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(2) 7K 1505 A kK, pH A 7 it
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Tab.4 Fine aggregate: sand

B2/ mm 5 2.5 1.25 0.63 0.315 0.16 i
KRER g 14 41.5 30.5 146 188.5 58 21.5
53t/ % 2.8 8.3 6.1 29.2 37.7 11.6 4.3
Lt/ % 100. 0 97.2 88.9 82.8 53.6 15.9 4.3
21 B AL 2.47
ERE % 2.2
R E P/ % 5
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Tab.5 Combination ratio and compression strength of TBM concrete
N S WA E TRE A 45 S it/ (kgem ™) L
BRI ™) ke K W TBME /MPa
0.55 31 2 440 336 185 595 1324 29.2
0. 60 32 2 440 308 185 623 1324 26. 4
R 1 0. 65 33 2 440 285 185 650 1320 24.1
0.70 34 2 440 264 185 677 1314 25.8
0.75 35 2 440 247 185 703 1 305 18.4
0.55 33 2 420 309 170 641 1 300 29.3
0. 60 34 2 420 292 175 664 1289 26.8
R 2 0. 65 35 2 420 269 175 692 1284 24.2
0.70 36 2 420 250 175 718 1277 21. 4
0.75 37 2 420 233 175 744 1268 19.2
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Fig.3 Compression strength of TBM concrete
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Fig4 Distribution characteristics of TBM flake aggregate in concrete
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Tab.6 Water glue ratio corresponding to different aggregate
TBM 7K i L 0.55 0. 60 0.65 0.70 0.75
AR 0.91 1.00 1.10 1.25 1.40
K 22 E 0.36 0.40 0.45 0.55 0. 65
x7 UERBER
Tab.7 Information of fitting function
PRECK ZICHIER MR 16 1F 2 TG R MR A B
f(x) =A/x - B 0.987 1 0.9852 21.48 9.417
f(x) =Ax +B 0.997 0 0.996 6 -52.19 57.98
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Fig.5 Data fitting results
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