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Abstract

In this paper, in order to improve the resistance to deformation of subgrade settlement cracking
ability, the concept of stress intensity factor in fracture mechanics is adopted. The unconfined
compressive strength, flexural tensile strength, fracture toughness and fracture energy of the spe-
cimens were analyzed. Through the multi index analysis, the gradation type and cement dosage of
the semi-rigid base with the best crack resistance were obtained. The results show that the cement
stabilized grit with skeleton dense type has the best crack resistance. Under the condition of con-
ventional cement dosage, the unconfined compressive strength, bending tensile strength and
fracture toughness increase with the increase of the cement dosage, but the fracture energy de-
creases with it. Based on the comprehensive analysis, it is considered that cement stabilized gra-
vel with a cement content of 4% has high crack resistance in the dense structure of the skeleton.
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Table 1. Cement stabilized gravel aggregate gradation table

= L KRR EWIRERRIR

fifLALAE (mm) 315 19 9.5 4.75 2.36 0.6 0.075
XM 100.0 93.5 67.0 39.0 26.0 15.0 35
GM 100.0 73.6 46.0 26.8 25.8 9.1 0.5
GK 100.0 62.8 26.3 11.2 5.0 2.0 0.0

Table 2. Cement stabilized gravel vibration compaction results

2. R EWIMRENTERLER

TKYEFTIE (%) 3 4 5
R GM XM GK GM XM GK GM XM GK
IR B IR (%) 5.25 5.28 5.23 5.32 5.34 5.29 5.38 5.41 5.33
K% (glem®) 2294 2231 2173 2313 2235 2201 2325 2239 2225

Table 3. The unconfined compressive strength of 7-days cement stabilized gravel specimens
= 3. KRRRE 7 REERIA 89 T MIBRIE SR

R GM XM GK
IKYE T (%) 3 4 5 3 4 5 3 4 5
Tl PRATE 5 (MPa) 3.37 434 5.94 3.22 417 5.94 3.01 3.90 5.29

R 22 %00 75 I T e THVE ) (OTG D50-2006), — 4 LA_E 23 B J2 (K JE MM PR BT 98 5 225K D 3~4 MPa,
8RO 2 E -5 7K FH 2 ) 45 R i 22 i A2 R 25K

3. KRR ERERMERERLE 51
3.1. KRBT RIRRE ST

PUHTRIE R VPN AR A B 1 — b FH vk, AR I8 R B 2 7 1] SRR v DL 2 R AT
A, eI AR BR A 2, T BRI BTT 3 R o RSS2 A 100 mm x 100 mm x 400 mm.
IR NZARFFELL . A1, NG 50 mm/min. ZHEE AR 15

PL
:= o @
o Ry——45 Hr 5 & (MPa);

b——3R R 5 & (mm) ;

L——#5 8, R PN 3 AU R 17K P BE 25 (mm));

P—— IR 1) B K 1 (N

h—— ¥ 75 B (mm)

PR AR A 4.

SINT 28 KPS FL5 v s 3% 7RI, BIR A s A > FAUE LA > B4R 4% R,
HRRESLRGRL > BIFH A 5%FIRN, BiFa sl 55 0% e MR Y, BERTE RS A,
AL, A%7KIEFE, 28 KIS IR 4% e R IC BT 2 b n FE B K, 1T 5% 77 & i H 5 B 2 s S b
SRS
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Table 4. Tensile strength (MPa) of cement stabilized gravel
= 4. KRR ERAFHN T REE (MPa)

Y 3|
R . KT
0 m)\j: w,ﬁ(d)
3% 4% 5%
7 0.48 0.94 1.10
GM
28 1.33 2.08 2.30
7 0.17 0.37 0.43
GK
28 0.45 0.86 0.99
7 0.53 0.61 1.04
XM
28 1.37 1.50 231

3.2. IKEREW TR REL AL 4T

3.2.1. MEHESHEH - BhiRrEdhsk

SRRV IR EE L BT T, FER FEKJete e i BRpT RIS, 51N W28 S5 R RE it & [5] [6]
[7]. KR4 100 mm x 100 mm x 400 mm ()R FEARAETR AR 251 T F74E 28 Ko NIRIEIRSF
T 2 R ] s o 2, R 2 AT R AR s R o D) 4%, DI4E s Sl s 2 v 0.2, 3¢
PR R, KA UTM-250 SRIEHLAEES Hh AL, InBEEE N 1L mm/min, 0373k - BsrhHe i ih k.

DA 10 B2 M8, M ASTRL KR FH By AN [ 20 i 288 28 0o 4y 2805 FBE o 2 11 B2
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Wi KB AR, TR KR ) 2 R 7E 58 A IR 2 A BB S /RS2 BE R AR T, HR b vl DAHEDT,  ANRE
7 5 PRI R 7KV 7R Bk 2 P R AR AT o
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2 S R % T (A B Ao 2 B/ o T8 B BR AT 8 2 S i R S AR R T AE 58 A R Z R AT SR T LR SZ K 1A
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itk FH W24 77 2 Fp 58 55 DR 7 (RO R A, B 8 P DR 1 FH K 3R o S48 R0 BT 1 B 11395 K RROE
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Figure 1. The effect of cement dosage on the load-deflection curve in the solid
compact specimen
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Figure 2. Effect of gradation type on load-deflection curve (cement dosage 3%)
B 2. RECABIIITErE - BB RIS (7572 3%)
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Table 5. Fracture toughness of cement stabilized gravel (MPa-mY?)

% 5. NCRREW MBI R E (MPam'™?)

R WFELHIE Kio(MPam) BRI Puna(kN) IR G(KN) &ﬁf(&)
3%7K e H B 38.50 1.03 0.01 1.17
3%7KUe B B 50.36 1.35 0.01 1.17
3% 7K VB B i 52 31.66 0.85 0.01 1.17
A%7K e B 4T IR 78.19 211 0.01 1.17
A%7K e B AR S 89.14 2.40 0.01 1.17
A%7K e BT B 66.55 1.79 0.01 117
5%7KJe B 525 B 112.59 3.04 0.01 1.17
5% 7Kg B B 5k 126.34 341 0.01 1.17
5% 7K e BT 2 58 85.54 2.30 0.01 1.17
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Table 6. Fracture energy of cement stabilized gravel (N/m)

= 6. KRR ERARAIHTZLAE(N/m)

BeJRHM Wi BT Aig (M%) KB BRI Wina(M) Py~W 12T IR Wo(N-m) WiZLhE Gr (N/m)
3% KR H AL KR 0.01 0.01 0.90 179.97
3% K Ve B 4% 5k 0.01 0.01 1.52 244.32
3% 7K Ve B2 5k 0.01 0.00 0.83 129.12
A% KBRS 0.01 0.00 0.81 148.14
A%7K e G S 0.01 0.01 1.54 195.70
A% K e BRI 5 0.01 0.00 1.60 114.45
5%7K Ve B 4L I 0.01 0.00 0.91 112.35
5% 7K e i G 2 it 0.01 0.01 3.44 166.83
5% 7K IE B IF 2 5 0.01 0.00 2.38 82.90
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Figure 3. Test results of fracture toughness of cement stabilized gravel
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Figure 4. Fracture energy of cement stabilized gravel (N/m)
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