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Concrete cracking characteristic analysis using cracking zone average method
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Abstract; In order to investigate concrete cracking characteristics, the traditional average method was modified
based on meso-mechanics theory and used in cracking zones. Using different average methods, concrete specimens
with different sizes but the same grading and size distributions were analyzed, and cracking characteristics and
mechanisms of cracking size dependency were studied. The results show that cracking stress-strain curves obtained
with the cracking zone average method are size independent, and they can represent the entire cracking process and
determine important cracking parameters. It is also shown that when the specimen size varies, the area and
mechanical characteristics of local nonlinear cracking zones are barely affected by the specimens size change, while
the area and mechanical characteristics of linear elastic zones are highly affected by the specimens size change,

making the global average mechanical characteristics change a lot, thus the cracking size dependency occurs.
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Fig. 1 Sketch of equivalent cracking band model
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Fig. 2 Concrete mesoscopic aggregate models
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Fig. 3 Mesh of concrete mesoscopic models with four different sizes

BRI SR 2 1 R Evans 25

Jiang 4517 HOBFITAT R - TP LA T MO0, LA ®1 AUBDHESH

21 BAFATER LA SEF A TR 23k 4 79T, i, Table 1 Material parameters for mesoscopic model
PRSI S ZEPEINE 4 Pos . AERPRHIAH R L, i TP Cppyy TPERUR WML BRI iR
IR HHA —E BV, DRI HAT R R R R : E/GPa » Fo/MPa F/MPa

IV AR iR — B —E B NEE, I e 55.5 0.16 53.7 5.37
KA TR AR B G PEA A B RS Ak R B 26.0 0.22 24.7 2.47
T RN S S N AR R AL O AR YR R s Sm 25.0 0.16 1.6 116

RH] Crisfield"™ $ 1 AR RHRMFHEA TSI



55 3 1) AR, ETIFRXCEIA T kR EE LT R 229

2.2 FHUEREEE

5 e R PE TP AR R T B S R
kPRI 1425 A H B — 4 W) 5 10 WL, B8
TR AT B0 7 161 BT 5 R % e B A A
b, R REAMHT FIUFSE (1) Ak (2) 35 80 T
Kl 6 A&l 7 Firs 4R,

L3 56 2R A BB A 2 1 7 B A
6 b AL RS AR B 2, T R g B4 SRR AR T E (300 mmx300 mm)
WA BT R e IARTE T T e (o mmanmm)
SR T 2E 5 SR % B, 5 BB R
R (RT3 WG /N RO 525 SR M50 o 5 B (et e 72 A — 5, 0]
FRME TR T A R P, U P T 2R P A

7 KPR KA T TF R RS | i LSRR T 44 45 T 2 1y B A
VR HA IR, R RRPEN e P 6 150 7 XF He B0, T 5 P-4 o A 8 5 e g —
SRMERE IR AR OB A R T SR ERISE A, SR T TP — R MR 7, R PR R
FEAE OO, A 7 sh— B R 2, T B YRA8E i T MRS T R 7
Tt I A I R T AR MR 200 mim, Ho /S 2 (R MTE AR, FR AR e B
AR AE] 80 mim 5L ph TP RHBURLAE JUAB T o R 801, SRR < 056 3% DA B A 1 3 B S 59
FEMLTEPR ST 26 PRI 200 mm (01 EFT LA AR B kP ORI, T I LAb
AR AR MR VTR A f AP T HE R ELRR AT L RSB i

B

/ i

{ ) /

X % |

/ / | y
\ o

/ ‘ 4

( ]

(a) 200 mm x 200 mm (b) 300 mm x 300 mm (¢) 400 mm x 400 mm (d) 500 mm x 500 mm

E5 4MARRTHRETAWERNARBETRER

Fig. 5 Cracking patterns of concrete mesoscopic models with four different sizes

151 ---8--- 200 mm x 200 mm
--=+--- 300 mm x 300 mm 1,50
---0--- 400 mm x 400 mm adl
,,)*,,,
i\ 500 mm x 500 mm 1451 r,k
g, 0% &%
L & 1401 K/ o
PRV A B! = g Teyg
R i 2 130 i
= " L OV ! &
= EIHEEFBHIIEELGD = .
= ! = % 1as) ks
B / L A
05f f ® 120} -8~ 200 mm x 200 mm
N e -=-+--- 300 mm x 300 mm
1.15 - ---0--- 400 mm x 400 mm
10 -=%--- 500 mm x 500 mm
A0+ .
*
I I I I 1 I | 1.05 L ) ) ) . )
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 0 1 2 3 4 5 6
S AE107 TFRIX - H I AE107
B 6 Rt T BB R R o Rz 3F B 4% E7 FREXFEHURFFRE ST

Fig. 6 Stress-strain curves of specimen obtained with Fig. 7 Stress-strain curves of cracking zone obtained

standard average method with modified average method
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