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Application of bi-directional cement mixing method in high-filled

embankment in peaty soil foundation
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Abstract: The bi-directional cement mixing method was used to reinforce a high-filled embankment in peaty soil
foundation. The improved quality was ensured by increasing the number of mixing times and the ash content, and the
stability of the embankment was guaranteed by construction monitoring and dynamic design. The monitoring results
show that the post-construction settlements can meet the requirements of specifications. The economic benefit of the
composite foundation of bi-directional cement mixing piles combined with loading berm are analysed.
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Fig. 1 Topographic map of K20+067 ~K20+513 section
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Fig. 2 Result of static cone penetration tests
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Fig. 3 Cone samples before construction
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Fig. 4 Core samples for construction quality test of
mixing piles (The first batch)

SR HIF 7T Uk SR F XA K Y8 95 A R A Hh R Oy
EHATACBE, WU KR 2 G S R Wi 2
B pEK 7.5 m, HEAEE 1.2m, E#I35miE
B A =miDU i, K2 80 kg/m; R HRH —mt
“HE. $BKE 60 kg/m. BEITIE S PR R 28 d i
1.2 MPa, 90 d I 1.5 MPa, HUA A JFFIEE 200 kN



%2

A AMEIERIN T 2, T 2016 4F 12 A 30 HX 1
SHE (70 kg/m) BT T 2 A IR TR EEOR
5%, B3IE A MIENIR & /1N 303 kPa, Wit E
KM E A b JE KR R AR v 160 kPa ,
303/160=1.894, KT iH{EH 1.6 i, Whid W12
Ko AT WARAE S AP A5 A BT JoT B, A B
FEERHARER 1350 56 A SR BTSSR

R — BB UE KPP A A 38 5 S () r] FEE,
2017 F 1 H 6 HAI2 A 16 H, £ 5KV
FEBERBENLIH A 40 ARARREAT Hhots S EE A, el
O SR PEARTIN 25 SRR B, SO FESE T, SO
FE i /R BT E SR o FhaEAS I 2 BT B 5 55 32036 2 1R
THEEKR, m%%%@aﬁ(LIS)

5 fEMELREMSENRE (824
Fig. 5 Core samples for construction quality test of mixing
piles (The second batch)
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Fig. 6 Curves of settlement and settlement rate
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Fig. 7 Cumulative settlement rate varies with cumulative

load
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Fig. 8 Curves of layered settlement
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Tab. 1 Safety coefficient of subgrade

IR I [/ A JEEIm St EEm FR i AR
ZARRH VLR RIm AR DU Rm
1 0~2 2.5 25 1.524 0.046 2.585 0.062
2 2~4 5.5 8.0 1.056 0.512 1.659 0.569
3 4~6 0.3 8.3 1.037 0.611 1.573 0.678
4 6~8 2.5 10.8 0.991 0.849 1.251 0.898
5 8~10 2.2 13.0 0.875 0.983 1.231 1.005
6 10~12 0 13.0 - 1.061 - 1.123
7 FEI N E TR - 1.262 — 1.356
8 TJEUik = - 0.201 — 0.233
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Tab. 2 Economic comparison of foundation treatment schemes

VSt e witz$ W H THE B KX o HiE
fiEHh 2 13 380 m? 7.5 100 350
SR iE 46 830 m? 7.26 339 986
P HEAE 206013 m 46.18 9513680
D=1.2, HARE 23 806.5 m3 79.05 1881 904
L=7.5 I A T A% 36 017 m2 12.25 441 208
PEFEAE S A Hh 5 i K20+319.65 731
g K20+315 &5 i i 54.0 m 21 620.65 116 751.51 1.8 m b
;(2;;1;?;@@% 73.40m 7179.92 527 006.128 i@ﬁ* fiE9
PRI+ 22 969 m? 7.26 166 755
PRI 14 941 m?2 180 2 689 380
SIS 15777 021
B 81 724 m? 155 12 667 220
FER 8172 200 1634 400
WaERZE 34233 m? 79.05 2706 119
e A3t D=2.2,  AW¥4 TA%H 36 017 m? 13.59 489 471
JOSERPR L=10 eI 218 321878.8 643 757.6 HAIE & —18
I A 22 969 m3 7.26 166 755
PRI 14 941 m? 180 2 689 380
BT 20997 103
b Wi 10 035 m? 2800 28 098 000
BT 28 098 000
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