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Abstract

Concrete is a non-homogeneous, quasi-brittle composite material mainly composed of mortar and
aggregate. Fracture failure is a common problem in engineering. The phase field method is a new
type of fracture simulation method that has emerged in recent years. It has achieved crack initiation,
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propagation, branching, and merging, showing great advantages in simulating complex crack shapes.
This paper uses the phase field theory method to simulate the fracture performance of concrete
beams through the ABAQUS software. First, the sensitivity of the phase field characteristic length Io
and mesh size h is verified. Secondly, the robustness of the fracture crack morphology, internal
force-crack mouth opening displacement response curve (P-CMOD) of the concrete beam fracture
is verified against the simulation results in the literature. Finally, the fracture performance of five
concrete beams of different thicknesses is simulated and analyzed. The results show that the phase
field method is suitable for fracture research of concrete beams of different thicknesses.
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Figure 1. Fracture type diagram
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Figure 2. Geometry of TPB beams
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Table 1. Material parameters

=1 MEsH
wlfF

¥ TPB-100 TPB-150 TPB-200 TPB-250 TPB-300

LxHxB(mm® 1400 x 300 x 100 1400 x 300 x 150 1400 x 300 x 200 1400 x 300 x 250 1400 x 300 x 300

S (mm) 1200

ao (mm) 120

E (Gpa) 25.39
Gr (N/m) 167.45 179.04 170.18 179.56 173.04

MSCHR AR B TR EE - U GRS fou = 54.2 Mpa, FEARZS HPTHsRE R, RIIEARE 2 (1) Krf e Rkt

TR [11]:
f =0.395f2% (1)
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Figure 3. Mesh division
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Figure 4. Size effect analysis
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Figure 5. P-CMOD curves
[E 5. P-CMOD phk
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Figure 6. Crack propagation
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Table 2. Pmax comparison

3R 2. Pmax XTEE

TPB-100 TPB-150 TPB-200 TPB-250 TPB-300
RIS E 49187 8.0965 10.3949 11.7358 14.4221
FHIAEAME 5.1036 7.6554 10.2072 12.4565 15.2112

RPN E S5 R 7 -3.8% 5.4% 1.8% —6.1% -5.5%
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