$35% %1 EHAFE TEFIR Vol.35 No. 1
2018 5 1 A Journal of Architecture and Civil Engineering Jan. 2018

XEHES:1673-2049(2018)01-0026-07

BizRRBFXESHHMERITHIZINE

KRG GEAYE A NBAE FLE B RS

(WA SRR R G 2500615 2. IR K IAE B4 T REARTIR L.

WA PR 2500615 3. IRH B REABD LA AR 2624005 4. TS QUL LA A
WA AH 257200 5. WREABEEEIDARAT LK HH 250102)

HE ARAERZERBEEREL G TEREI AR . RAAFRRAN S ERELHRZERE
HITRG R ART BHSIARBPRIBLENSRE RBILRREAARRS N EHARE S L
RAFRREANE, EREN RILEAKREN FHREFEF .24 h BRI AKRE A H 4 90%;
BAMEMREF A REARK TR 80%;£F £ 5 1800 kN «m SHatmEZ2HF42, 5
EERMBERRARREG; N T HEIZRAARBRERELEN, TARILRKEAANBAER )
10%AE H ok S 2 m B RE A X mBEELH T m; R E 2 & 48 F Menard 40 B R B AR, £
— S EREEH T LR mBIRES Menard m Bl IR ER A BE, R K &4 T, Menard 2 X 5
RER LA RTZRBREEWE A — 293 FER.

KB BFRIB B BILMAKRE N ;G X 5 A e B IR

RESEKS:TU435 XHEkFRERG A

Field Test of Foundation Dynamic Compaction About Soft Interlayer
Structure in Yellow River Flood Area

SONG Xiu-guang'?, SUN Run-sheng'?, DONG Hang"* , LIU Xi-li*,
WANG Ke'?, BO Min', SANG Xue-rui’

(1. School of Civil Engineering, Shandong University. Jinan 250061, Shandong, China; 2. Shandong
Engineering &. Technology Research Center for Subgrade Safety, Shandong University, Jinan 250061,
Shandong, China; 3. Changle Highway Bureau of Shandong Province, Changle 262400, Shandong,
China; 4. Dongying Far Modern Property Limited, Dongying 257200, Shandong. China;

5. Shandong Highway Group, Jinan 250102, Shandong, China)

Abstract: In order to study on the effect of dynamic compaction about soft interlayer in Yellow
River flood plain area in western Shandong, with 4 tamping energy., the change laws of
settlement, the excess pore water pressure, the bearing capacity of foundation and the mechanical
properties of soil were studied. The results show that the dissipation rate of excess pore water
pressure is very fast, and the excess pore water pressure is nearly dissipated by 90% after 24 h,
the effect of dynamic consolidation is remarkable, and the bearing capacity of foundation can be
increased by 80%, it is more reasonable to select 1 800 kN « m compacting energy, because the
physical properties of the soil are obviously improved after compaction. For the Yellow River

flood area containing weak intercalated structure, the excess pore pressure can be used as the
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10% of self weight stress critical value to estimate the effective consolidation depth and the

effective reinforcement depth is about 7 m. Comparing with the Menard formula, under the less

compact energy, the actual depth of reinforcement is closer to that; under the larger tamping

energy, Menard formula can not be applied. The results of this study can apply some guidance for

the foundation reinforcement in this area.
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Tab.1 Physical and Mechanical Indexes of Soil in Test Area
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QF L 6.2~7.5 37.2 1.46 0.964 99 39. 00 21. 30 17.70 0.89 3.01
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Fig. 1 Layout of Dynamic Compaction Points (Unit:m)
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Gauges (Unit:m)

P 5 I3 Ak ORI I R 5T R AR K
AN N T O G WA K o E A RN B M w8
S0 AR F Wi i S5 AT 5 1 R JEE L O A e Sy L
A7 12 D5 B il T S 40

3 WKBEERSH

FNETURE
3R 75 2 A OO R A3 Xl T 0 i AT 0, B
2AF YT AT AR B UL E S S BB R G
ZWE 3w FUlESAFHREXERWE 4 iR,
&1 3,4 AT Bl 75 o B I, R B K
) i B TR AR B AL T SORAS R S Tl E
RS HPRT 4 RS TR AR Yl 4
5 Mg ks 7o g2 Bn 2 d Rl TR AR A
K X T 802 X5 A 055 e )2 ML R 254 i T 5
JEAFTEW REROR - Ry 75 UL & BE & 55 o ae 28 1k I3k
RSN, Hh e M S i BE R 12 000~14 400 kN » m
WEP KT 20 cm, 14 400~20 000 kN « m 3 [
NI T 10 cm, 2 4E 14 400 kN « m v/ & 4b 4 3
PN BN M R BT By N D S b1 i W A

3.1

1.0F
0.8
g 064
ﬁ 0.4
0.2
0
FiikH
—— E=1500kN* m(15 & BHhFIB)
----------- E=1500kN - mQ5 g EHFIRE)
------ E=1800kN - m(1 5 B FIE)
----- E=1800kN * mQ5 i EHFIE)
------- E=1500kN * m(15 S B HFIHE)
-—-E=1500kN - mQ5 S ¥ HFHE)
—-= E=1800kN * m(15 i BHF V&)
== E=1800kN * m(25 & B HF YL &)
(@ 1500kN - m#1 800 kN » miX& X
1.2
Lop e =
g 0.8f oot ¥
2 o i
R 0.4}
I S
et
0 2 4 6 3
FkH
— E=2200kNm(15 S EHFNE)
----------- E=2200kN * mQ25 5 BHFINE)
------ E=2500kN* m(15 H EHFHE)
----- E=2500kN - m(2E5 i R FIE)
------- E=2200kN * m(15 S HFIE)
-—= E=2200kN * mQ5 K2 HFIE)
= E=2500kN - m(15 S HFIHNE)
== E=2 500kN * m25 B HF I E)

(b) 2200kN * mf12 500 kN » mik & X

B3 FAESFHREXRME

Fig. 3 Relationships Between Settlement and

Impact Number

0'7512 1I4 1I6 1I8 2I0
B 75 if RE/(MN « m)
B4 FRESZFHEXRMLE
Fig. 4 Relationship Between Settlement and
Total Impact Energy
AR 454 .1 500,1 800,2 200,2 500 kN + m P4
M5BT R T R LSRN 8.8,7,6 i, fEAH
[l e BT, e 5 25 i iE O 1 800 kN » m BN 48
Th o B R B 1 O RO B 25 2R (8 5 AR e
Si500 <50 mm s Sy <70 mmy Spip0 << 100 mmy Sys00 <<
100 mm. H S AR REL T B4~ s fe ) 2 i F
B 75 it



% 14

RG] w2 XK kR EM IR %5 K 29

3.2 BIAKRKENEBEREF@MSHMNE

WE 5 frs AR5 e~ AL B K R i iR
JE 7 ] A AR W R 55 AR 5 1R 1Y 2R 2 FLBR K
JE S KT8 ZE BN TR 35 7 68 F 8 FL B K R i
TR AT R AR — 3053 ~7 m Y8 [ 9 B AL B K R
IR L 7 m A R L BR K R B
KAERY 50% LA b Y it 7 m A7 85 Bl 2 1
T L B K R 3 s 3R L9 m v AL R LR
KE S W F] 0~2 kPa, HIILA] W 3895 B A 2 K
T REME , 2R AE 7 om0 E A AE AR B A DAL R
TK R 7 1 138 i) A 9 1 2 140 453 4 R S B 5 o ]
S 43 > 5k 4t 3h X RN 55 3 31X

LR K B J1/kPa
10 20 30 40
0 . . . .
," //'
E ‘.~ ”/
" 5,
K% .
..
..
.
..
..
..
.
.
 — E=1500kN+m ---- E=1800kN +m
----- E=2200kN+m =--- E=2500kN*m
-- W%EERS - 20%BEME)

BS5 BABKENGREZLAE
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Tab.4 Comparison of Compression Modulus Before and After Dynamic Compaction

e, | IR E=1500 kN * m E=1 800 kN + m E=2200 kN » m E=2 500 kN + m
I/ Bkt /MPa | 75 5 # 4k /MPa | B4R/ % | #5 )58/ MPa | 8708/ %0 | 7GR/ MPa | B8R/ %0 | 95 R EEE/ MPa | IR/ %
15 5. 81 5.75 —1.03 7.41 27. 54 7.40 27. 37 8. 81 51. 64
3.0 4.21 1.65 10. 45 5. 66 34. 40 6. 10 14. 89 7.07 67.93
4.5 5. 28 12.53 42. 61 12. 41 135. 04 12. 61 138. 83 12. 26 132. 20
6.0 5.02 6.07 24.13 7.09 41. 20 8.03 59. 96 8.25 64. 34
7.5 4. 89 5.09 4.08 6. 10 24.74 6.17 26.17 6.11 24. 95
9.0 5.31 5. 90 1.69 5.58 5.08 5. 60 5. 46 5. 60 5. 46

PEAE S AR FE 45 ML 7E 0~6 m b, + 1R FE 45 15 i A
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LU He i AE L %85 B K MR A /0N A VR U2 A7 1 A K R AL
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Tab.5 Comparison of Dry Density Before and After Dynamic Compaction

T Bk b E=1500 kN +m E=1800kN+m E=2200 kN + m E=2500 kN + m
RPE/m TR/ s TEE/ o FIETHE/ o s T®E/ o FETHE/ o
(g+m ?) (gecm %) Sl (g+em ) b/ (gecm %) b/ (g+em %) b/
1.5 1.42 1.42 0. 00 1.48 4.23 1. 54 8. 45 1.67 17.61
3.0 1.43 1. 45 1. 39 1.47 2.80 1.49 4. 20 1.52 6.29
4.5 1.25 1. 46 16. 80 1.55 24.00 1. 56 24. 80 1.57 25. 60
6.0 1.28 1. 34 4.69 1. 38 7.81 1. 34 4. 69 1.40 9.37
7.5 1.34 1. 40 4,47 1.51 12.69 1.50 11. 94 1. 45 8.21
9.0 1.53 1.53 0. 00 1.56 1. 96 1. 50 —1.96 1.54 0. 65
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Tab. 6 Effective Reinforced Depths of Dynamic Compaction

Fiife/ | 100 AR | HESHERY | Menard Ji[#H
(kN *» m) TR BE /m S BB /m W/ m
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2 500 6.8 7.5 8. 70
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Tab.7 Dynamic Compaction Construction Parameters
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