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Research on the effect of seawater on the fracture performance of
concrete based on double-K model

LI Jing, DING Xiaotang, DING Lidong
(College of Civil and Transportation Engineering, Hohai University, Jiangsu Nanjing, 210098, China)

Abstract: Based on the double-K model, the effect of seawater curing and seawater agitation on the
fracture properties of concrete was studied by three-point bending test in this paper. The test results
show that. Seawater mixing reduces significantly the initiation load and peak load of concrete, and
also reduces the initiation fracture toughness and instability fracture toughness of concrete. The maxima
of decreasingare 52.6% and 25.6% respectively. The effect of secawater maintenance on the fracture
parameters of double-K is relatively small, and the ranges of fracture toughness and instability toughness
are 3.2%~23.4% and 12.7%~20.8%, respectively. In addition, under the influence of seawater, the
calculated fracture energy is obviously reduced, and the range of decrease is 14.5%~28.1%.The effect of
seawater on the compressive strength of concrete cubes is fairly minor.

Key words: concrete; double-K model; seawater; fracture properties.
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Fig.1 Three-point bending beam specimen
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Tab.1 Artificial seawater ratio recommended by ASTM D1141-98 (2013) specification of the United States

AILHI NaCl/(gL") AfbEE MeCl/(gL)

Fil% 51 Na;SO/(gL™)

S CaClz/(gL") 7k H,O/L

24.53 5.20

4.09 1.16 1
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Fig.2 P-CMOD of specimens with different working conditions
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Tab.2 Calculation results of fracture parameters of double K

TH ?@f CMODc ac P Prnax Kﬁm Kﬂm

Ui /mm /mm /kN /kN /(MPa-m'~) /(MPa-m'~)
TPB-101 0.033 35.19 4.153 6.210 0.401 0.900
- TPB-102 0.032 34.39 3917 6.282 0.312 0.899
(A HEZH) TPB-103 0.034 36.66 2.614 5.922 0.208 0.876
TPB-104 0.035 36.09 3917 6.282 0.312 0.922
WE / / / / / 0.308 0.899
TPB-201 0.023 29.88 4.523 5.521 0.399 0.737
B TPB-202 0.024 28.77 4235 6.107 0.393 0.800
o TPB-203 0.024 29.58 2.292 5.850 0.130 0.777
TPB-204 0.023 27.99 2.508 6.097 0.269 0.788
WE / / / / / 0.298 0.776
TPB-301 0.018 24.80 2.464 5.655 0.201 0.688
. TPB-302 0.018 25.98 3.114 5.315 0.294 0.662
- TPB-303 0.021 26.27 3.773 6.107 0.301 0.765
TPB-304 0.018 22.65 2.055 6.324 0.147 0.735
& / / / / / 0.236 0.712
TPB-401 0.023 33.61 2.291 4.698 0.143 0.665
TPB-402 0.023 30.17 2.292 5.630 0.142 0.755
" TPB-403 0.023 36.74 2.024 3.984 0.155 0.590
TPB-404 0.023 33.61 2.291 4.698 0.143 0.665
WE / / / / / 0.146 0.669
TPB-501 0.033 41.54 3.186 4.40 0.301 0.693
TPB-502 0.027 33.42 2.25 5.526 0.143 0.780
H TPB-503 0.04 42.39 2.148 5.099 0.201 0.811
TPB-504 0.023 31.45 3.145 5.221 0.177 0.715
¥ / / / / / 0.206 0.750
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Tab.3 Fracture energy of specimens with different working conditions

T NG e WiZ4AE /(N'm™) W7 ZREISE /(N'm™) FARTRE /%

TPB-101 142.82

. TPB-102 103.63 115.26 /

(*HHEd) TPB-103 88.57 ’

TPB-104 125.96
TPB-201 78.88
TPB-202 85.11

- 86.03 253
TPB-203 80.07
TPB-204 100.08
TPB-301 99.72
TPB-302 87.59

= 98.49 14.5
TPB-303 90.12
TPB-304 116.54
TPB-401 86.15
TPB-402 71.88

g 82.88 28.1
TPB-403 97.75
TPB-404 75.76
TPB-501 98.28
TPB-502 86.51

+h 96.37 16.3
TPB-503 102.07
TPB-504 98.62
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Tab.4 Cube compressive strength of specimens with different working conditions
T4 — _ = ™ Ei
T UL 58
Jfec/MPa 44.6 39.1 39.5 44 4 43.1

(TH5E 16 11)
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