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Mechanical characteristics and design method of
interlocking concrete block pavement
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Abstract: In order to improve the sizes and vertical interlocking ability of interlocking concrete
block for traditional pavement, the larger-size interlocking concrete block with rabbet joint was
developed, and its mechanical characteristics were studied. The finite element model of
interlocking concrete block pavement was set up, the load transfer efficiency between interlocking
concrete blocks was simulated by using spring element, and the influences of block sizes, load
transfer ability, thickness of granular base and subgrade strength on permanent settlement and
vertical strain at the top of subgrade were analyzed. The permanent deformation of subgrade was
adopted as control index, and the relationship between normative accumulated axle-load acting
number and vertical strain at the top of subgrade was established. Computation result shows that

based on the same conditions of base and subgrade, when block sizes increase from 30 cm X 20 cm
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to 50 em X 30 cm, pavement deflection decreases by 25%-30%, and subgrade strain decreases by
25%-45%. When the elastic coefficient of rabbet joint increases from 10° N+ m ' to 10 N+ m™!,
pavement defection decreases by 50%-55%, and subgrade strain decreases by 65%-75%. So the
larger-size block with stronger load transfer ability can greatly improve the mechanical
characteristics of pavement. In pavement design, the stain level at the top of subgrade can be
determined according to the traffic condition of road, based on which the thickness of base layer
and the sizes of interlocking concrete block are reasonably designed so that the stain level meets
the requirement. 3 tabs, 19 figs, 20 refs.
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Fig.1 Large interlocking blocks with tongue and groove
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Fig. 2 Interlocking block pavement structure
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surface deflection
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vertical strain at top of subgrade
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Fig. 10  Effect of spring elastic coefficient on vertical

strain at top of subgrade

*x2

ZHETHL,

Ry 20 53 B A% A 6 T I 52 e, 4 18] 10 Hp A%
AEJTIR S 2 FARAS T WA R T3 2 op, B L T T
JE I A% b FR 7R A% 407 BE 7 58 5 1% A BE 7 55 B I 18T 1)
FOARL 2 R8N U8 B A% 167 BB g 09 4 FH BB 2 . AT LA
S IR B 5 T TG J 9 78 P AE 0. 26~0. 36 22 Ja] , £ % i
RS R BB ARL » ik B e R ST /IS B (L, AR 32
% R S TR 55 1) S )

3.1.3 BRI XK Ha

AN [a] (e ik [] SRS I (i T i e i A8 DL 11
AL Y B T TR 1 e 7 A8 B [ i S s 8 348 i
V70N A (i 5 S R 5 I B s T TR S 1 7% o I ek
AP B 6 SR RE 7 3 o B R T T R A PR AR
) T3 S O /DS o A [ B R RS I A A B A A
8L, Bh 50 em X 30 em i 4 B A 4], ik 43 e [] 4% o g
IR B IR R A 20 MPa 43 5 35 fin 3] 40,60,
80 MPa jof i v, 4% 35 T 181 HE 1 25 43 51 B AIG 34. 026,
49. 6% 58.7% . HH ] UL L 5% i 3 S AR 5K 25 11 Hh
DX R AT i b 3 ) 1 9 He S 48 N A 45 R AE T X
P& 5 I 1 SRR 7 T A K008 /)N B T A B 3R ) AR
TE o 1 5 38 % 1Y) B8 AR K 2R

BEMEELELL

Tab.2 Vertical strain ratios at top of subgrade

i Ee RsF 8 30 em X 20 em i R sF 2 50 em X 30 em
BB/ MPa | £ 105 Nem 'BHAY | £ 102 Noo m UiFAY | BREETHIE | £ 105 Noo m 'BHAY | & 24 102 Noo m™ Uy | B 56 Toi 1
6 5 T 0 P W AR /103 | [ B O g W A% /10 | FR LR HE | 6 SRS TOU T HE R A8 /1078 | B LTI FE R AE /1073 | FELAS LE
80 0. 867 2.384 0. 364 0.520 1. 824 0. 285
60 1.044 2.991 0. 349 0.616 2.229 0.276
40 1. 346 4.048 0.333 0.774 2.913 0. 266
20 2.142 6.491 0.332 1. 175 4.433 0.265
2.5
——30cmX20cm
7, 2.0 = 40cmX25cm P ——30cmX20cm
> —&— 50 cmX 30 cm = —=— 40 cmX25 cm
= 1.5 ®— 60 cm X35 cm ® —&— 50 cmX30 cm
gl ﬁj —o— 60 cmX35cm
= =
= 1.0 =
b b
£ 0.5 S

1

1

0
20

40

60 80

e 3 [ 3 455 /M Pa

40

60

e 3 [F] 3458 B/ MPa

80

(a) BEBHERE NN m’

K11

Fig. 11

3.1.4 BoERENHYH
SAPELZEE by A9k 8.12.16 cm %) g L
TOUTA] He o 722 ) 52 ) AR DL 6 3. R LA Y 4 A6 )2

(b) HMEHERENION-m™

it o SR X i 5 T 1T 7 78 )5 )

Effect of subgrade resilient modulus on vertical strain at top of subgrade

R JRE T 5 O 2 A A B TOT I s 7 7 3ot T 3
2 5 JEE BRI Xek 2 0 A 28 1 A R B BT R
ey 28 126 ) % R O I s #4007 1 17 g WS R AR . R



% 4 FRAF RPRB T AL &K% 15
%3 EREENEENEELENYM
Tab.3 Effect of base thickness on vertical strain at top of subgrade
e R f 30 ecm X 20 cm 40 cm X 25 cm 50 cm X 30 cm 60 cm X 35 cm
LML/ | B R A | SRR/ | BOLTDUR | RUBMAE | BOSTRIE | BSWES | BOETDUR | BOBMAR | BISTRE | BASREAT
MPa (Nem 1) cm NAR /1073 /% W AE /1078 $/A WEAR /103 /% RS /1073 3’5/4
8 2.042 1.472 1.122 0.993
108 12 1.491 27.0 1. 065 27.6 0.851 24.2 0.794 20.0
16 1. 060 48. 1 0. 825 44,0 0.707 37.0 0.618 37.8
20 8 4,471 3.921 3.099 2. 664
106 12 2.643 40. 9 2. 140 45.4 2.039 34.2 1.704 36.0
16 1.520 66.0 1.338 65.9 1.238 60. 1 1. 085 59.3
8 1. 346 0.999 0.774 0.702
108 12 0. 985 26.8 0.718 28.1 0. 668 23.7 0. 566 19. 3
16 0.683 49. 3 0. 541 45.8 0.476 38.5 0.423 39.7
10 8 3.088 2. 606 2.117 1.817
106 12 1.702 44.9 1. 392 46. 6 1. 385 34.6 1.181 35.0
16 0. 964 68. 8 0. 856 67.2 0. 808 61.8 0.714 60. 7
F 2 JEL 8 0 [ L T 1A R N AR IR A DATR R M A 8
(1) 5 i B e 1) £ 1of B 1 56 R AR K, 4% o BE 77 L
553 5 Ik J2 V5 R T [t 3 TO 1T R 17 A% ) 52 1)k d %g(
(2) 55 [ 5 S K ) 58 55 AR S PR K i
) H i P R~F b — & 56 & ik B P @
JIN S BE R =
A b B ] R T ) % e A LR S R, A £
ENIER S
3.2 ﬁﬁ"z%y‘ziﬂﬁﬁuﬂﬂﬂ'%ﬁ;’% B4 3 7] 38 4% B/ MPa
I 45 PR 250 I 8 5 TR 6% 5 T 1 S 78 ) R

Wi AR DA B B ROSF 2R 30 em X 20 em 4% i BE )

Sy 10% N oo m O3 Sy BEUEAR A %R U £ R0 % AR

TOUTET R A2 e THA 25 3R 3 0 WL BT 12,13, 1 5 K43
i)
Z - Z()AlBl (5)
e = g, Ay By (6)
Krr: ) HEEUERES T BERE I e HAEUERET %
3.5 4
—e— =8 cm
—&—h=12cm
E 254 —a—h,=16cm
2
#®
® 1.5 |
0.5 1 1 1
20 40 60 80
i B [B] 54 45 F/MPa

12 BEREYUE A SOURRE M E R
Fig. 12 Relation between surface deflection and

subgrade resilient modulus

P13 gk T s 1o 28 5 i SR RE T Y 6 &

Fig. 13 Relation between vertical strain at top of
subgrade and subgrade resilient modulus
FETOUTH] A8 5 Ay iy iR B HR RUST Xof [ 3 25 DL 1Y) 52

FRECCE 14) 5 Ay i B e RUS) X0 % ik s 0y 7% 1Y) 5%
M) R E (B 15) 5 By Ry 1 fig 0 0T i 3R 45 T Y 5% il
FECE 16) 3 B, A% far BE 3 X B K& Hs W A2 1 52 1
REE 1D,

1.0
——/=10°N *m™

09} —=— k=10°N*m™
g —a—k=10'N*m™
W 0.8+
{g
B

0.7r

0 6 1 1 1 ]

500 1000 1500 2000 2500
BB R ~H/em®
B 14 Robsgm 24 A

Fig. 14 Dimension factor A,



16 X @ E

I £ ¥ R

2015 %

0.8

EALEY VR

0.6 -

0 4 1 1 1 1
500 1000 1500 2000 2500

kB R ~Hem®
15 R-Egm R A,

Fig. 15 Dimension factor A,

EAES (V)

0.4 1 1 1
2 4 6 8

HE T B Hlg[k/(N » m™)]

[ 16 {14 58 J1 5% W R AL B
Fig. 16 Load transfer factor B;

EALER (V8

0.2 1 1 1
2 4 6 8

A7 B8 g[k/(N » m™)]

I17 AL 47 58 J1 52 W R AL B
Fig. 17 Load transfer factor B,

4 ERPIREEEIRITT

2RI B 1R 2 — L Y
25T A A e T 4 R
Pl A3 A 6 WS 2 0 B 190 OF
5 i A T2 0 15 1 Y AR D
% 1 % e 1T O D A0 9 00 B 1 4

JE Ziii,ﬁﬁﬁﬁ%ﬁﬂﬁé@ Y. SRR I8

PEARTE 3 B /AR AS B 4 | 8 [n) | g N AR AT 5

ﬁﬁwﬁ%”wWAWEﬁ@T
3N=A(§jeﬂﬂmkzm %)

lg(p)=—0.611 19—0.017 638W

4.892 9>L¢
1071

o= 10° <

2 —0,075¢" +10e (77"

€

Koy NEEMIZKAZTE N bR BTk A
Ry B A8 IE R B AT BEEH 1. 3550 SR R BE
XS er KRB B S5 o B o W BT it Jin 14 [1]
SN AR e, k45 K J2 U ) (0] BN AR s by Ol B R 2R
B W OB IE B K&

5% A [) R R Ak % g S AR DL T 18 [ 3 T
I8 T P TR D 23 g R T T s o, R D i R A i
AH I 38 6 TSR A G T LA B IR [ R
Aib V5% i) 7 AR Ay

g, = g€
e, RBEILTREE = Ab 11 8 ] FE W A%

B ORAK D JG IR EE J5 ) B4 ] LAAS 3]
PR IR AR Y . DAL BT S 8 mm
Shy A7 i S5 A o B 5 TOU T % g S I 2 5 e 2% 55 1
B 6 22 UL T 19, dx 49 e fi T 38 3 B mT AR 4 1A
19 B T 530 Y 4 1 e — 28 2% 1 T I R T 0l R T
JE VL AE

—[0. 69In(e)+0. 346+0. 024 SEK)]: (8)

B 1) JE N AR/107

0 0.4 0.8 1.2
B H R B /m
P& 18 1% qr) e A% i T B2 14 A8 A L A
Fig. 18 Changing rules of vertical strain with depth
20
» 16T --—-E~=20MPa
g —— E~40 MPa
'ﬁ 12F « \+v e E=60 MPa
&
L
=
0
4}
0 L ST L )
0.4 1.0 1.6 2.2 2.8 3.4
It 5 T T S SN A%/10°7

B 19 R R AR 5 BT Ar v Al R i 08 R
Fig. 19 Relation between vertical strain of subgrade and

normative accumulated axle-load acting number
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