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Effect of high pressure jet grouting method on reinforcing soft soil
embankment slope of expressway
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2. Zhejiang Innovation Engineering Testing Co., Ltd., Hangzhou 310021, Zhejiang, China;
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Abstract: To improve the stability of expressway slope in soft soil area, it is necessary to adopt a kind of reinforcement
measure which is convenient for construction and can improve its safety factor quickly. In recent years, as a kind of
foundation reinforcement measure in soft soil area, high pressure rotary jet grouting pile has been widely used because of
its convenience and ideal reinforcement effect. However, there are few application cases in soft soil slope reinforcement.
In this paper, the reinforcement of the embankment slope of a coastal expressway in Ningbo that has been in operation for
years is taken as an example. The embarkment slope is reinforced by high pressure rotary jet grouting piles, and the
pavement cracks and the settlement and horizontal displacement of the embankment slope during the reinforcement
construction are monitored and analyzed. The monitoring results show that the pavement cracks, settlement and horizontal
displacement of embankment slope continue to develop due to the disturbance in the construction process of high pressure
rotary jet grouting piles. However, with the increase of pile strength, the settlement and displacement rate of embankment
slope can be effectively controlled, and the stability of slope is significantly improved compared with that before
reinforcement.
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Fig. 7 Observation diagrams of cumulative settlement and settlement rate of KO+815 section
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Fig. 8 Observation diagrams of cumulative settlement and settlement rate of K0+825 section
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Fig. 9 Observation diagrams of cumulative settlement and settlement rate of KO+835 section

80.00
—— RIS /2 (D201 8 910
60.00 | &E%/J(/}E'E%EE@UDZOZ 5.6 7 o
_ 4 - B D203 oo oost——
£ —e— U 11 D204 1.2.3,
B 4000 | Mgk HD205
ZHE\ —— 2/ 1206 /_/foé
£ 2000 ¢ —— 554 D207 #
0.00 1 - B
- =t
/A H v
000 T [ ﬁﬁml W T, 5‘ TE oam

2014- 07 Ol 2014 07 15 2014—07—29 2014-08-12  2014- 08 26 2014 09 09 2014 09 23 2014 10- 07 2014-10-21
1—KO0+811 K%Mk (08-12) 2—KO0+817 %k (08-12) 3—K0+819 k% (08-12) 4—K0+813 B (08-13) 5—KO0+811 h&i# (08-22)
6—KO0+815 K5l (08-22)  7—KO+817 h%i#f (08-23)  8—KO0+813 H%l (08-29)  9—KO0+815 K4k (09-01)  10—KO0+819 K&k (09-02)

(a) KO+815 Wi f% i FE i 2
15.00 [ —o— R RAR/KYREETH 72 D201
5 AR 7K e 4% T A5 | D202

= 10.00 ﬁj;i%zﬁjﬁJJﬁD203 8
IS —o— I TID204 o
E 500 | —/— E{UE%F'DZOS N
5 24 | '
= 0.00 P NI\
B 1
=l -5.00 F =T B
L ‘ wmffrm L34 TEWMHTHH Iiﬁ
2014-07-01  2014-07-15  2014-07-29  2014-08-12  2014-08-26  2014-09-09  2014-09-23  2014-10-07  2014-10-21
1—KO0+811 K%k (08-12) 2—KO0+817 #% il (08-12) 3—KO0+819 Hififi (08-12) 4—KO0+813 Kififi (08-13) 5—KO0+811 %kl (08-22)
6—KO0+815 K% (08-22) 7—KO0+817 #%i#E (08-23) 8—KO0+813 Hifk (08-29)  9—KO0+815 Kl (09-01) 10—K0+819 #5E (09-02)

(b) KO+815 Wit for £ g FR I i ph 28
10 KO+815 Wi Btk FALFe. (IFEEZENINIE

Fig. 10 Observation diagrams of cumulative horizontal displacement and displacement rate of K0+815 section
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Fig. 11  Observation diagrams of cumulative horizontal displacement and displacement rate of K0+825 section
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Fig. 12 Observation diagrams of cumulative horizontal displacement and displacement rate of K0+835 section
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