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Slabs Based on the Finite Element Method
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Abstract: The deflections at different positions of a cement concrete slab were detected
by utilizing PFWD, and based on the general progression law of the voids beneath the cement
concrete slabs without dowel bars, the center deflection of a slab without void was
determined. By using the finite element method, the deflections at different positions with
different void sizes were systematically analyzed, and the authors established the formulas
of the void area and deflection, eventually determined the deflection indexes of the slab

corners, and edges, for void evaluation.
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Fig. 1 Pulse load schema of PFWD
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Fig.2 Deflection measuring point settlement of

PFWD
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Fig.3 Measured data frequency distribution and cumulative distribution of the deflection of the plates
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Fig.4 Dimensions and material parameters of the
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Fig.5 Plane dimension of the road model
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Tab.1 Analysis of board edge deflection
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Fig.6 Relationship between board side void size and

the theoretical deflection

Kl 6 &W, Ml Ay, BOL BT vl
13.01 (0.01mm).

2.5 WRATHRERTIHESH

[FI 2R, 3l A7 BRI vk 5745 B A [/ B RS A5
TR A LR YT ER 2 FToas.

EH LG AT AR A 25 0 R0 I 2 RS R e (] ) 6 R
A, MHIKXREOLH] 0.988, HAKLFMAHICHE, K
7 PR

24



J T A R T0 v S A 7K e B TR R B 2 P 5E 48 BRI 5T WO L

T2 WATAHHER WA TR ATAE— MR ZE, (HAE, OARAE 5 R
Tab.2 Analysis of plate angle deflection FEET LLESHITE 10% LN, BRI, ASHF 97 5 200 2 MR
MERY (FxFxK) /m BEHYL 0.01mm) ML B R 0 B S 0 25 LR AR Y B 9.0 13.5
0.5%0.14%0.14 19.95 § "
0.5%0.98%0.28 19 A118.0 €0.0lmm). =K JH PFWD A3 A il
0.5%0.42%0.42 25.88 FORR 1 1035 PR 59 590 K+ s o2 1 AH N ¥ bR i, mff
0.5%0.56%0.56 28.93 LUIA Ay 75 3 16 437 5 Ak 7K Y T 3 AR RS A7 7E I 23 3L

%o T PEWD KUl 75 (e PRI faf i, 10 HASHITE 5T
JIT 8 5 1R 25 OB AR i % R~ 2 1) B AT B4 1
25 / AHSCME, IR e AT 50 BT 4 78 1A B 25 8 An oA B =i i

y=20.19x+17.288 o e
20 /./ ) : TR SR Y O B
» R*=0.988

15

(9%
(=]

—_
(=}

1 T T T T 3 2:15 .I:e

0.2 0.3 04 05 0.6
RS A NS /m

A FRICH BT R 25 7(/0.01mm

o
e
=

(1) 30 2 X e e vy /K 0 Y8 58 = B T A v
WA A 25 B0 20 M, BRI MR A () 5
KRR JEFE S ASHR Y, Aoh — e s, MO
Ko WA R T ASFAE AL AR A, H AR

BE7 WRABRZERT-BIETERXER
Fig.7 Relationship between plate angle void size

and the theoretical deflection
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