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Experimental study on discharge capacity of prefabricated vertical drain
considering interaction of PVD and soil
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Abstract: In order to study the practical discharge capacity of prefabricated vertical drain (PVD), anew apparatus is devel oped.
The laboratory vacuum preloading model tests, surcharge preloading model tests and direct filling tests are used to produce the
PVD-soil eement samples, and the discharge capacity measurements of PVD-soil element samples are conducted. The test
results show that regardless of using the direct filling tests, laboratory vacuum preloading tests and surcharge preloading tests,
the discharge capacity of high-performance PVD is higher than that measured by the current specification, and that of the
traditional PVD is lower than the value measured by the current specification. The results by the current specification
overestimate the discharge capacity of the traditional PVD under vacuum preloading. The comparative test results reved that
the discharge capacity of the high-performance PVD under surcharge preloading is dose to that under vacuum preloading, and
the discharge capacity of the traditiond PVD under surcharge preloading is higher than that under vacuum preloading.
Therefore, for the newly dredged soft soil reinforcement project, when the settlement of soil is large and the consolidation
period islong, the high-performance PVD should be preferred.

K ey wor ds: high-performance PVD; traditional PVD; new apparatus for discharge capacity measurement; element of PVD and
soil; model test
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Fig. 1 Measuring apparatus of discharge capacity of PVD in

current specification
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Fig. 2 lllugtration of new measuring apparatus of discharge
capacity of PVD
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Table 1 Physical properties of soil
BURE % 5/%
>0.075 0.075~ <0.005
mm 0.005mm mm
275 548 24.8 30 7.6 44.9 47.5

A O 7 21 R <1
Gs  W/% W% R,

() FEHAM

(b) FEtE AR
3 LB HE KRS 14 a8 2B HE K AR
Fig. 3 Traditional and high performance PVDs

X PR KO R BEAPERE I, M7 V4
S (LA BRI (SL235—2012) 1,
WA WL 2, 3 Fn. MERF AT, #HEG T35 5
BHIEKB, St REHE KRR A Thrm E m .
Ko VERSHURIBRIE E, SRR . AR i
DAL 21 5 1 REHE K ARCFA [ A% SPB-100 Z4HE 7K B 1y i
K435k 90.9 cm?/s il 38.2 cms.
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R ERITAR” ARSI B BTN S . AR TUR MR

Ttk GRFE B BT Rt I
TRRAERNRS, B0 2 o fa DUHE A CR oy, ICEAR
KT 150 mm, #=5E KT 450 mm (AR Ryl gt
HEARBC) “Be B ootk ” ol A& A R I
HAEFRE 28, FAN 228055 T 1 E A B i B AR
150 mm, & 400 mm, HEKHAKE 450 mm (B

FELEAAER 25 mm) (FAFE . BOPE A AE R T rp 4
B[N S S(EIMRE AN N7 R 1IE /e B T o vy N S B N
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HEAKRES il AR IBEABA AL BT BURE]
o LRAEI O A T, AR5 TR/
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Fig.4 Illustration of vacuum prel oading model tests
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oy Autdive 4 iRHEKAG AL 7 om B EZ . HEK
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Table 2 Basic characteristics of SPB-100 PVD

ERERAN T
LR (VA P=REg A TR PP BB
Ry i p=Redux(i JEJE BIERE ERIE
g PR T RO o
] /mm /mm KK /% ] /mm ] ] I(cmes ™ /mm
I(gm™) /kN I(gm™) I(N-em™  /(N-em™®
88 4.0 98.5 2.94 9.4 0.37 31.2 225  116X10°  <0.074
FEAiAE 10% KR 10% KK 15% Ogs
% 3 SRR EERHIK R E AR RIE IR
Table 3 Basic characteristics of high-performance PVD
ARG VI
PAY
B Sk gl | BRI sEER BREES 85 au
JE R o ﬁﬁ Pri g %% e SR P ES 0 fL#z
I(gm™) /KN % | A(gm?) J(N-cm™) /(N-cm™) I(cm's™Y) /mm
117 4.4 102 4 30 126 0.39 63.2 60.1 8.5x10°7 0.1
FEAiAE 10% KK 10%  HKHK 15% Ogs
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Fig. 5 Applied vacuum pressures during vacuum prel oading
model tests
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Fig. 6 Settlement versus time in vacuum prel oading model

tests
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Table 4 Final vacuum pressures and consolidation settlementsin
vacuum prel oading model tests

B AR WY R4TRER
=i IkPa J& 4 /mm 1%
1 60 182 16.2
2 80 239 214
3 80 281 25.6
4 33 130 11.7
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Fig.7 Illustration of surcharge preloading model tests
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Fig. 8 Applied pressures during surcharge prel oading model tests
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Fig. 9 Settlement versus time in surcharge prel oading model
tests
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"1, "2, "3RG AIITIE 2 AIEVERERCR 1 419550
AR, "4 BRI f v A PR 4 AT, i 45 A i
AL TR EIRAS, TTZBCREAN D) EI IR+ 73 I AE,
HUFRE 12 st e ORI 1 45 Al

R 5 AT 25 AR Ny, v REHE KRR E
IR B iy Tl HE KA . 6 T PR HE AR, ARy
ith % (7.0%~25.4%) %} 38 7K F 45 5 ma /s (150.5~
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A B KA Hh#0 4.3%I0, HIBKE A
17.2. cm¥s; 4HEKEES Ry 24.5% 0, I K i
K4 9.3 cm™/s.  BL2S T I J 8 HE /KR ) 308 7K B 2
(8.5~17.2 cm¥/s) AKX T MFERK 45 5 (38.2 cms,
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Table 5 Discharge capacities of PVD by vacuum preloading model

tests
e 1 B HEKBRSERR  MRZS K
[EELERNE (28 GiRI%  KJElem  #H#E*% [(cm®s?h)
1 AP RE-1 16.2 434 78 1552
1 R RE-2 16.2 43.0 70 1769
1 Sl 16.2 53.0 24.5 9.3
2 AP RE-1 21.4 45.4 11.9 1505
2 R RE-2 214 53.6 254  160.1
2 LS 21.4 47.0 14.9 85
3 P fE-1 25.6 455 121 1531
3 R RE-2 25.6 53.5 25.2 164.2
3 Sl 25.6 48.8 18.0 11.0
4 EkfE-1 11.7 415 36 1743
4 LS 11.7 418 43 17.2

e AR R RARHAIR S fh K (IR K E-40em) SR KR L.
4.2 HEFFEEHKREKEIRIEGSL
HER TS Je HEACBOE /K s A S R Ak 6 s
I ALINB 2 AR Ik BEARORT 1 AR A AR
=6 WHTEFHKBKEREER
Table 6 Discharge capacities of PVD by surcharge prel oading tests

HEk AR B SERR T B e iﬁﬁij
1% /em 1% I(cm®s™)
i PERE-1 25.9 44.0 9.1 156.7
P RE-2 25.9 50.3 20.5 146.7
SLBG] 25.9 43.8 8.7 25.3

Ve AR R R HEANCS MK (SRR K EE-40 cm) H5sEprKEZ H.
PR 6 mI5n, 25 fh RN (8.7%~9.1%),
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st BEHE KB K B (156.7 om™s) i -l HEK
W (25.3cms).
4.3 FERREHKRBKERNLER
FEREN e 5 HEAK BB AR £ R U1K 7 P
L RE EGE K BN 112.8~133.6 cms; W ELARGE
AKEh 617 em’ls, LA 2k b i 1 B0 K 5 1
50%. A AEHE, L REHEKBOE KRR,
F7 RERREHKIBEKERKEER
Table 7 Discharge capacities of PVD by slurry filling tests

MK Hokboka Eaeme K

/(cm™s™)
R RE-1 HR — 120.0
R RE-2 HR — 1336
R RE-3 HR — 112.8
-1 HiR — 617
R RE-4 N 15.3 110.4
T RE-5 N 24.9 92.8
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(38.2 om’/s) a1 HiE A% T s M 45 T s HE /K AR T 7K
MRRZE R (253, 11.5cm¥s); @ T PEfeHE A,
R K B (90.9 emfs) AL T HE T . 2L

2P0 T HE K G K B (146.7~176.9 cmfs), H 38
JE A R E T HE KR MEFURE,  JFHEn 350
kPa 7K, HEAK I HE A E ALK AR R AR
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A 1) B A 4 T B s BRI T /S, DRI I e 3 K
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F 8 HHME. FRERRERIKREKEIRIELER
Fig. 8 Discharge capacities of PVD by surcharge prel oading tests
and slurry filling tests
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FOMEIATE  mhRE-1 NN 47.3 15.3 1104
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(2) a7 o AEFRFARIE AT, Wl HeK R
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(&) AT e 5 FEA AR HAE ] A HE K ARG 7K
RN AP S E RS AP S SR O et D
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HEACHR G 7K FE MR A, 20 R FH 3 P B s A
TSR0 | 3 90 e AR ZR TR0 0 70 A5 7 v T e Al L
TR GRARE), FFEHEKAR SE PR /KRR . 255
LTAE, AR 458

(L B T 37 B HEZK ARG 7K A s, v LA
R K 400 mm, 4% 150 mm At B e AR R K
Sl PSS BE AT LS e A R SR 6 R IR A
W AT LR BB R B R M 5 iR . A AR T LS
FEAR A B A AT HL I K 5

(2) B BT pRis K i 25 R TBig ek
FHEAE TR TE . HER TR VR & e i e ik
e P REHEZK AR 7K T KT8 B VR s g L, i
T HE KB 7K e /T R g . R
DR s Pk REASCUSAR O T v, B AR [ 25 P 4 i 52 S
R, R EA R, @K e S Bz
T HE KA OGRS, B AR ] 5 e 4 & A A AR
TE, 37K AE 7 RSy 1T B A2 PRI

() e HE AR AE B2 TR Jr il /K e ) S5 e
TS JE W /K BE 20T s 17l AR A B 2 7 s i
JKAE T B AR T HER IR JG K RE . PR, X%
TE R L[] 45 s PR ) 39 O SR g b o ] T2 A 4
T FH s PE BEHEAKAR .
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