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Analysis and test method for groundwater level by vacuum preloading
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Abstract: It is suggested that the zero hydrostatic pressure level (or plane) should be defined as the groundwater level (or plane).

Six factors for the groundwater measurement are analyzed. At the same time, the necessary and sufficient conditions for the
decrease and increase of groundwater level are also shown. By analyzing the vacuum preloading mechanism and system of
forces, necessary and sufficient conditions for change of groundwater level and field test results of groundwater level, the fact
of the soils that are still saturated after improvement, and field data indicate that there are no lowering of the groundwater and
preloading. It is illuminated that the groundwater level does not owing to ground improvement by vacuum preloading. A new
type of rod instrument is put forward to measure the groundwater level. It is a direct method to measure the groundwater level,
which eliminates the effects of incorrect vacuum degree and internal tube leaking as measured by means of the double pipe
method. So this new instrument is reliable to measure the groundwater level.
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Fig. 1 Groundwater level
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Fig. 2 Curves of pore water pressure of underconsolidated soils
before improvement

(2) HEEINREICREA M W ~ 2 m 404
BIga N ARk, BB B UTRE 1.8 m, 0~2 m it
B 0.3 mo AL NIKAZAAZIN, DU KA AR SR Y
B2 SR 1.5 mo WS Hb S RIS 98 B3R [ 45 T B 1) 5 1

(30 MRKTTVE R REm - J5UKAL A 35 P H N 1R
MATAET), RAMO IR, i B U
JIAGEAE ALK b, N 7K A7 IR B AIG . 3X
15 DA 7 o = B 1) = P 7 WA U B L A/ VRPN
NEE, HXIFAREL S R KA 2. U AR 3.1 Y
k2.

(4) e KPR AL AR R I 5w 7K
RLINE SR BIN TFEEAL, AN LR 5t H e s
IKIERGAL, A R AR fL s, AR ]
A RETHHL. NATREEVENAL, LRI

(5) KALIUAE A Jad P02 8 By SR ANTF RIS o

(6 ZKALINE A KA TR HEAL IR A5 1]
S B/l 7 RN/ B: 1 1 N A

3 MTKMMELEFEHE
3.1 KRR R RIS

WFSEH BRI S P, ARk P 1Yy
- E R AR P AR AR A A B
WFSE RSSO (LB P I 4 B o X T IE
WL A, AL R RRME B A UL f



686 a5 oE L OB ¥

2013 4F

BE[R4OR IR R UNEZ A

(1) L ARFLBR EJCB R RY ) 5 i

W, AR, EATHE AL N )2
AL I KR — AN AR I R, AR IR )
T A TR, AKAZBRAR T AR R3S S . E AR S
Bl A A P K B HE H I AT IS, AR S B AR AL
B BRI B, IR FE R IS FLER . LA,
SEEIL B BAT 2 N s A T e B R LB
Hr, I AR T B PR RN L AR B AT AR S AR A A
XIS, HENURN L AR AL P IR AR Y, ) 3 H 55 F
T ARALBR EATROY 3 0. AR, LR REM
BRI A WIARWTHAGER, K FE P A
AT A A AR AN . IR 24 AR LB
WK HE I, ZEFLRR L TE B N e 4 T
RIFLBR FJC i 3 nms,  FLBRIIR/ NAAS, L
AR R AT E N HE K R ALBR A, AT AR S AR R
+.

(2) TARFLBR EARLE TN ) 3 = 1 Ol

B TR N B AL AN B, A = i A 4%
(WA RN IR Ao, = Ao, = Ao, BRI, FLER/K
e, FLBREBERI /N . X UAP R —MEHS
AR, LR AT T 00 DR, E= N iR
Ao, VER FALBRBBERIZE /1N, BRI I 55 10 (19 AR Y. )
B Ao, WMOR AT RESE N RIHEH K FLBR A - Bl HL,
ESVIRIE o N 1 o d O T ) W 1 15 B W e @2 ST 8L
IR MORIEERANAR, B R KA AR

A 5510 3UR I > Ao, I, IS5 146 A4
AFAEHE NAZSLBR N o 0, B2 TR AP O R ki
IKALTEBL T, Hb R IKAT A BRI o 4T FF R /K47
B SRR, XIS AR EE R R IR SR D) pa B
P> Aoy JITLUAR T LS A gE N W K R AL
BN . AR, KESWMARLT &M, X
W N R, ARBEAE X BRSO, Al
T AR TG B
3.2 HMTNKMPHRSEASRISEN

CA E PR 02 AT, v 45 2R KA BRI ) 4 2

B HE NV - FLBR P AR Y 1 >
YR L ALBR BN s, BRI .

TRy AN MR L fLBR 55 A 0T 78 o A

3.1 70 () PEAFUREN, AL 3.2 KA
BRI L B4 E, WOKMEANAR o B A I N /KA
I, WA 3.2 WA ETE RO, RS, )
AL TR 3.0 (1) S BoKIEAL, W 3.2 Ji
IKAT BEAIG () B2 45 A o 3 5 0 R IR O, B P s
i, WIKAL R

R, TSI TR R4

IR HEAAFHAL AL ALK )
S > R L L AT R SR
h.

TR AT AR FLRR 55 06 204 78 73 SRR K .

4 HETERTKEEAREH

IR S, JHERES 2 95 6 DU MmN RS, K
IR KA AR BT 5 AT HTAA

(DXL 1 R W Wt R KA AL

7L RGP LB L 0 D PR AN TR 1R 5 ) 7K
FsT3, WiEBANISL, BN P KRR Y50 3]
TS, I RIEATIEIE, IR REA REI TS AE .

FURS TR AR 28 A2 R AR FIAE SLISUK B IRR s
T3 par IFAEREAL AT RN ST, 04 B AT RN S350 0
AR RGN S, A AR . AEIX— i R,
FERATILE TR AR A, S KA
A2 W, BRI B ONEE AN T2 T pas
PR RS TN i S7 i VAT I IDE S S N(ENE JVATON
T pao X EFRSEERIFAREIL,  #GK I T A B
% 34, EE PR XL —ERRR, JF2m X
(1AL st T R o 110 KU S AR 2R RERE AN X
WO A I e K S BEAR. Rid 3 A4
J3 TR A BE R B A BRI N Ty, et KA
WA TR

QI H R KAL ETHS T R A AN B
SL, TR KA AR

A B2 i B RSN MR AR B o
TR S AN L, O SR A s A,
TR FER TS S A AL . ATITUER], BRI
I 3t R KA SE AR (1] o

(3) SEINBLA3 0 I 3R 7K A7 e R 36 i

SRECEE I B TR K A I R E, A AL
AR, WAEEM RS E, w0y KOEE,
A RO (HAME B 2 m 5 B AR, &%
BUE WAL BEA 5. WA KR KT A AN
(R FK) L 77 5 11 AR TR e Ay N o S s e o

FUFHAZ i e AT BRI A, 455 3 oh
A BT TR 3 KL EITERE R F
R T — 4% B AN IS R . T 3 UKLk
AT 2 ZRUREAE, 53— FIT IR BE P B JR A AR
g A BT IR ke I A SO U R KA
FEAR AT R KA S AR

(4) BT HT S AR AT RE IR BRI

MR A 3 R KA N ER, R I
TARRE A AR A s R KA AR, AR



W 2

s S, AF. FURTRUREML R KA 4T S T vk 687

A+, Kb+ A HUE G Lk = A
ek, gk 1 Pt HAEREESKR N, (A
POFEAT R 100% A+ AU B, 28 iU I
R IKALRAALR s 54, A2 RS KRG
AR RO B R R, @R LES M.

2 —o— 34045 (%)
1 —8- 3405 ()
| —4— 34072 (¥1)
0 —A— 34074 (%)
g
-1
1,
<)
® -3
—4
-5
04-22 05-12 06-01 06-21 07-11

P} i)

3 BE=HiE Eo XMM7T 7Z M4 R 3t bh il 2%
Fig. 3 Comparison of groundwater level in zone two E6 by
methods
F1 ERHESHKTER R IREYRERELR
(GRULFL, HEE274
Table 1 Change of physical indices after laboratory vacuum

preloading drainage

N=Er2d
T

N HKE % fgrem™) fLEEL YRIE /%%

G NI SREC BREL FREC GREL RET I bt

Pl 7P Pl 723 Pl 7P Pl 7P
o | o Rt ot N | ot S o | | oV

59.77 41.45 1.71 185 1.56 1.10 100 100
59.64 41.64 1.73 185 153 1.10 100 100
5425 39.63 1.77 191 139 1.00 100 100
54.81 4274 1.75 188 143 1.08 100 100
52.05 3996 1.73 189 141 1.03 100 100
55.39 40.13 1.71 186 149 1.06 100 100
48.36 40.81 1.76 190 1.31 1.03 100 100
46.61 3744 1.75 189 130 0.99 100 100
46.44 3623 1.79 188 1.24 0.99 100 100

O 001N LN b~ W —

(5) LA I BRI K L ) 72 5

SRR G0 BRI ME —ARvHE . W RS T R A
BEK PO (VR T DU I B et rp AT BT o IR SR
PR A FARALLL T L2, R AEFR AT M5 ISR

PR, R S TR B BB, kI KR
AR N R KT 25 AR REREA B R LR, B
BT RAL N BRI IR Uk il B S5 22
EUARLG, P IS SRR 2 IR AR
Mo XWMM I BE], FS TR R KA AL,

PAE S ANJ5TH, BB FISZER FIUE ] B TR
I 3t R KRR o

5  ELZSTEH T KGR
5.1 &

WK 4 fioR, ALK PVC I, gk
HE I 0.6 m, 1 i FH PR AR i b o4 e TR iR 5

em FEMAE LT — A @ 2.5 mm ML, HHR O 1 mm
P22 A SRR G U A S A (O AT 4 em K5 A
22, {6 @ 2.5 mm fLER AR S F L FNE N, FE5]
£ (LN B B LA 0.5 me @ 2.5 mm fL
R 5 2 i 2 B P PR S IR 22 o 58 1 om 1 1A%
— ¥ R R, DRI S, TH R4
AihEE B 0.5 mJa, iR N RERS AR
Jie 22t b3 @ 2.5 mm FLAR LA | 0.5 mo AR T BA b f5
AR 15 m I REAK R (B IR AL o i
SEIRCEE T b, B B 1.5 m I IS ) [ AR G b
) N K. IR LR s — S AL, P
KA K AL, 56 BB i, FIPREM
NEREFLAN 55 S A8 A B A o BRARHBEIE JEoR 2 A
HEME IE AR R H ], 4 BN K AL e A
EHCN AR A

e

0
N\
QRS

rEJEELSm ‘
17,
77
s gl 9 b=

i

ARG <
o

4 EEFEKGEMR L ERREE
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groundwater level by vacuum preloading
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