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Discharge Capacity of PBD and Deep Soft Soil Improvement

f=3
VA 24 SHOHEL XHE, Samsung Corporation, Civil Department, Port Construction Team

SYNOPSIS : Discharge capacity of PBD is the most important factor of specification items to
control any product of PBD. There is no standard specification for the PBD. Because the
degree of discharge capacity is related to well resistance, install depth, maximum strain etc
in the field. Discharge capacity test of PBD, permeability test of filter are conducted using
PBD materials used in Korea. This paper proposes the critical discharge capacity for deep
PBD under condition of non well resistance based upon their test and theoretical calculation.
It was found that discharge capacity more than about 10 cm®/sec is enough to undergo
designing of deep PBD without well resistance.
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<H 3.1> AIE0 H&= PBD NS

ANZH(HEY) £ Ai(g/m) S (mm) Sl
VD808 104 3.4 OIZ2LI3IE, =4 29
VD810 126 4.0 St2U3t", =+ 29
VD820 141 4.5 GI2LIIIE, =4 39
Kolon Drain - - ot2LI3ts
FD747 - - Y
MD88 - - ot2LI3IE, 2+ 28
€X1000 - - Filament
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gt Mz 0l o= HEE 0%, 30%01 A0l Kolon D.) FD747> MD88) CX10002 CH4 ZHE 2O0IOH,
490kPall FHAOZ AIEEH VDBI0O ¥ VDB200H CHoHA = VD820 > VDB102l 2Dt UCH. 343kPa 22
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A0t H1 Qe AR 2Ot HEE S0 st XS0l B THZ 0l BIo 3Che HS AMAGHD U
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@752 5kPaE FXIGHH A 98kPa2l BHE OIE=2 BuretteOll Jt6H BuretteQ £9JF HAQ| &
= A2 SISt
®=719 Buretted £912 =Ct
OAHC RHAOZ 22 Burettel 2AE ADAH AN NSO BHE REHCH
AZEZM <08 3.50Ad 252 300kPa 016t2 ZHSIUA = VD820 M= XE o=wy
vDB8102] 250% S OICH. ULt 2520/ 300kPa OIAH0| T8 VDB202l ME U=vEHAUT ZAGH
KIMH, 490kPaltXl R&£0] SItat0 MA HA S V8102 ME B&E = VD820S MA BI&0| SC},

A Aedt AME PR Betol 08 S+ 2H0A, V08102 &
ot SATHA MGHECH. VDB200 A= 360kPa Ol&Sl R&LH0l CHaH 2
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2 o2 2MolD UASES L = YUAUCH. VD810 VD80S Filter &L R
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VD8202| 91401 SHGHXILH, VD802 &0l 490kPadt TIB SAGIN S420| 2AsHE S40 YU
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PBD VD810 VD820 30 774
I of"»ﬁ
s = (mm) 100 97.5 25 Lo
= S M (mm) 3.8 4.2 2 20 )’07/
o P ad
= (mm) 3.2 2 2 o1 wa
= 2101 (mm) 1.5 1.6 = r__,.f'/
+ 56 76 R 4dEPN el isSEER
S2DHZ(%) 70.7 59.4 é..»" [
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<18 3.5 PHY0 CGE HMEPEs =g

S+HASES 29 V08102 ELHAO0| QD W20 V08200 HIH E4£450] =2 2402 oAt
AXICH, RibS 240l HA RAGHH RibSl 2t20] F2 VD8200| MHIOZ ASE SHMZ B0l A
OCF BHUGAUCH. JHL K0l I XSO 2 M VD810 L VD80S S2BE(Q| SAGI Hl=
BE & £ U2H, 0l 242 0IKZA RibIF &2 22 X250 RibY S0|1JF 2AS N SAl) €O
2 HEECZM SHERUME £0 sl UE SZMM= 0] 2HUE0 FilterS MEOQ HA 202
Ol At&=ICH.

4. Kamon Al0fl 2|8t PBDS| &4

Barron2l LT AFAN XZ BEEZ ¢ 2t 6t10, Well ResistanceH 49t LUTOl A AlQI

Yoshikuni&lE& TG, O AM2MXS XESHUAS S4HB2 Al(4.1)0] 0.
A SUN SUTOU S SR -C”'t)
@ = Jdeg HU = mdee, H{l e"p( F(n)+08L d? } 41)

(
GIOIA 2¥E A2t t2 0I5, t = 02 MY SAAAY SBS S420Z HosIH A
(4.2)0F 2O, S0 WS XK FsE TSI Al(4.3)2 2=},

_ 27m-g,-H-C, ~ 2z -F,-e,-H-C,
I = TF(n)+08L 42y T T F(m+osL (4.3)
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A(4.3)2 SE42 FotE A0l EUL KamonE2 URSES 25%, ALUST 10%2 5= 20! PBD
o AR SHHOZAH FAESIULD THUHSIH A(4.4)2 NOSIRUCH. 0] A2 UZHAESES AEHOZ
25%, SLEE 10%2 WS Y 2AE 0 HEdl= Hez 29T %0 AR[0=s A (4.3)3 A
Sl ECH Al(4.4) L AM(45)8 0I26I0 LLZ0N M8 A2 E4sSE PBD EFE2HA 1.5m, C=86.4
cw’/day, € =0.25, F=2.0 ZAHOA HABIH EH <O 4. > 20+
Q.. = 0.25'0.1-5';-H-ﬂ-c,, I = _F(n)-1n(0.9)
h (4.4) g (4.5)

4\-!(4.4)—“.5 2 oS ET= 42 XI00 A= ’SZ _1.843._ ez =IJI0 Well Resistance2 &
2 = §O1II04, BH 2= SOX2 IS0 PBDOI THE B8 =
Sl 240 24A0tH =T 0leist Kamons 2l 412 PBDY HH#@ZS %D‘i 19 =52 RESL=E
20 =otst 2A0ICH, & HLES Y ".56}3*‘3 ZEHOZT EXNFNE =W 10~30%= k= &
N 25% HEE0 HEXIZAH E4+3 A0 HE2CUACH. 2= <0 4. 1>_J QT 10%2 AR H AR
ol 3.2~5.4 cm’/secE 4R S4+HOR HE= 210 HEFBICD KamonS2 HOHSID USH, 0 Alg
BarronA&E8 2HZR o1 U222 Well ResistanceE® DoKXl A2 % 0l =
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5. S+ 2T

S+HE 12 e U9 S+ q.0lAd PBY E é%% Hol5tH
Well Resistanceli#s L2 “(5 12 HZ261H A(5.2)0F SO, S4H2H 1Y
B Kamon2l MEAMUA S a= A1(5.3)22 UEHHORCE.

Al(5.1)01 €C. 2HA
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-Z. d}’k,
Tue =74 ~ (5.1)
;32 k [H] _8 kA
- 7[2 kw dw - 7 9 we (52)
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qw= = 2
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( F(n)+
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T NHETS g2 AdBAANE PO 2ud.

a2 371 & Al =
. 5,10, 15, 20 JHE Z s AIZUA Barron &2z 242t AESIRULE.

o 20, 2eETE

=2
=

gl

- 19
e

<HE 5.1 42 HHE fst A <H 5.2> qwcet qw 2t
&= HAF XA awc(cm®/sec) L aw(cm®/sec)

R H=38.7m ] 280 L1488
SN kc=1*x10"cm/sec 3 1 :271 . :820

U H = Ch=86.4 cm®/day 4 0.953 1.951

PBD 2+t d=1.5m, S HIX 5 0.763 2.039

PBD K &4 dw=5cm 10 0.381 2.241
EEERE Smax=5.5m 15 0.254 2.317
EFEEEE € =5.5/38.7=0. 142 20 0.191 2.357
BTy e 25 0.153 2.382
HEB5 £ 30 0.127 5 399

<8 5.1>2 s =12 ;S Y S+ .0 O LA s
JP AXNY 2= Sliste FE0 Y8 B0 F
2 Z 2= Well Resistancedt ®Cl= 28 2lOlstle,
<H 5220l & 4 UAS0| H2DIE E42 o< Eol2s & .
e g 32101 LT 2 S8 =X 2B, gJ 10 cn/sec 0140
g NE L = ULH JHMM HIHO| g = 24 cn’/sec 220 Y222, 0]
HAMAE 2L DXe= SO S22 A0, Ol 0 HE2E 0la9 S42AE= 220 DX
= S JE2 ZOtEICH. 0|42l Z2M0IA Well Resistancell &2 S472H| 19 E420| 10
/s Ol&H0IctS BF MO 40metE HQ ASIET0 S22 NXX LN SHCHE A0l BESSHH LS R
MetA O 2248 OHESICIH HOl Well Resistancel &2 2Lt OI8F0 222 W £ C}.

gwc{cm3/sec)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 3P

0.0
[T

g 0.1 —o— t=1month
g 0.2 —O— t=5month
2 0.3 —A— t=10month —
D
; 0.4 —+— t=15month ||
&Hm ~0— t=20month
ot 0.5 ||
o1 ]
@ 0.6 L
0.7
re
%0 0.8

0.9 N~

1.0 ”‘$ o &

<18 5.1> E+sS2 Well Resistance 23|
6. PBD £}i2 AR S+
PBOOY 2lst AT 2 Ddot=

Ko AHIZ2E Smear2 b & Well Resistance &Y X &
Qt AAGHA = B3R 428 S£F0 UoiAd 22 2ES/UCH. <E 6.1>2 Yo X
AN Ol=2E Smear&@ 1t Hl4= F(s) Well ResistanceMls: F(r) &2 B0 =1 ULCH. OIIA
PBDY] EARAE 5cmE otD UL ZE F(n)& 2.77701 =L, HEHA XD = DL-2.0m, XIdt4E<
+0.953m, 851 OL+12.0nE 22 N EZ5IQUCH.
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oz | SFMN ¥ gEA== | SYAH | HBEOHHE | EHax 107 z
Z O X sat
Soo (m) (tf/m) C. ca(em/d) (m) cm/s (m) F(r) F(s)
S H=12.6 1.71 0.61 86.4 Si=2.404 1.0 19.35 | 0.118 | 1.569
S2 H~10.8 1.68 1.03 86.4 S=1.609 1.0 183.05 | 0.105 | 1.569
S3 H=15.3 1.72 0.92 86.4 Si=1.492 1.0 7.65 | 0.075 | 1.569
Al 38.7 |V w=102 5.505
S1, S2, S32 2 =0iCH &Y A=Y ZUE 0I86t0] 58 R HAIBEES HASIATH. E&5
8 59 B2 Eﬁ HEER2 (ZSAOIZ/ESSFN)Z2 H2SCt. o2 Barron&l8 J|xX2 6101 &t
gt 20t3 PBD2 HEUAM 20| XNA2Z BHEST 00k 8HCH. WatA 2t SHAMS IS0 AR E42
o 8Ct. & AR %-’F%‘ Q=mn /4 - d&® - (GHES &

BarronMOlA F(r) ¥ F(s)= Otefit 201 E2 &t

K 0.0000001
F(ry=m-z-(L-2)-—2=7-2-(3870-z2) - ————
q, 10 (6.1)

F(s)= {% - 1} . ln(g‘—j =(2-1)- ln(zsi) =1569

s (6.2)
OIIOA Z:PBD Z2H0IM2 Z0], L:SEHEI01 ZAR0= PBD 20l, U4 FAR20= PO 2
ol2l 2ui, Kh:blwgt XLt LS SxH, qw S+ZA 12 B9 S+ (10em’/secz IHE),

Ksh: W@t X9 ~EEe S5, Ks:wet A=Y S4H4, ds:SmearZonel Z&H, dw:Drain |8&
4 OICt. Olegigt &AHE D8I Aot ZABEE 2E SHAANAE g %QEA-I Ex-gs FPd
A0l <O 6.1>010H O xHHE=E SHEER AAMBSEIE UEUD Y= 4= . met
A AUHSE N HSol= AAEZ A2 SSHS SN S

<28 6. DA S22 2 HAES SO0 O 2480 240 AE & £ O
X S0 S0, JEUA Sad dUXHES [D2HBIA A= XAHY %#%*OI b= 218 ¢ £
QUCH d2I1n & A9 x0lE= S1HA O &
2 E4U2 S102 YLUNSES THMES @ 0.75 c"l‘/s guxAS D_a:iofIl L;QC” 1.250m’/s 220,
0] Tl P22 2 220kPad 0 ELH, JHE A2 S3B0 UolAdE LUXNHE DHSIH 0.2a/S, &
UXHES NAHGHA Fo

)Ed
[0
HU
IIJHI

0.34cr/s2, 2UXHO Dy 14 (
G0l IE XMol= & -1 12 (o=~ —o—S1{with Resistance)
alj Ol i—‘l ;l '. g't \\ —0—S1(wimuutﬁesislance)
160-380KP2OITF. Eot 2 3 10 < e Satwihou: Aesisnce)
SeE J2AN0L AE B Y g . e v panmea
SOlA = Well Resistance & 3 os ~—
SmearSE Daidts FL g T~ \
NEStAl &= 3R S ¢ 08 ~ "~

— = — |_ g - \
G ol B mEmel o 4 o e \\

0 ST [} — \

=t Bl0IAd= SmearE 12} 0.2 %\\o\ —— \s,
Well Resistance& 2l D& MW
GOl T2t SAS IO oo | T, | $
%Aoual'}" a[:}, 0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20

Vertical Strain

<O 6.1> =& HE20M OHE FEE(PBD 2tX=1.5m)
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SAAMSO] WEAQL XIHHM CHOHA PBD CHE2tA 1.5mQ) ZAHGHNA Had JIX 2o 2 N AS
He S4+%2 H2otHE <H 7.0 20, KamonEQ 2UHE P49, HEE U otME82 D6tD U
SLE S&=3HE X210] OHOHSI ALHAIEOIA THE S| OECH. 2L 1 SXe Aggge U™ O
Z S0 i=1 E2 0.500M AAMED AL =20 Darcy'sEHZE 0I26t0, AIEdls S4H100
Hedls E42E2 F2oI00F ot I20ICH.
<H 7.1> 0] JIXI 20 28 2e SH20 MHAD

e 2R S+ gw(cr/s)
- E ZSH A TS 4
H BHEE | S+ (A8
g - | 2 }_a A
== m) | (%) é’sc();l'):’ U | Fs & 75
f X = )

Kamon 38.7 25 - - 2 L= 3.2~5.4
Well Resistance| 38.7 | 14.2 5.5 1 - - 10(qwc)

. AUXA QS 1.25 0.55 0.34

o b ) . ) - -

A A 38.7 14.2 55 ¢eXHA US 0.75 0.35 0.2

SAME XIBHEHD PBD EFEXAH L GHE THolZAE 2ol 2 LY Haaog=
1.3cm’/sec i+4S0IH S2& A2 HMEULH. 3 S HE 100 X220 AWel | Resistance=
DG = 22 AMZ S 10cm’/sec HIF=HS0|/H E28 N0 HELUCH. £8 AIFEAD
1=2O0ILH0 S22 Z4A0 HRE ZLMHEIH, M8XZHD SEHo 02N 8 SEED U= PBDY
= E40| 3 EdXls AS &0 & = AQUCH, OetA BAASOH 22 XBXAHUA AT
PBD EfEZ XIBHHEES ot H Oteiel X2 PBDY Hisds FH2IDEXZR B 20| XI5, Of

i JIES HSE B2 SUUAH RSEHE MES 2R= HASHK R& A2z A&
@ HEE 30% TEY 380 kPa, 72 HESH, S =12 AMESIH Ot
@ =45 2eXNZ=E XA Delft AIR2Z 10cm’/sec O|AS Aot
@ S+ ANE ZU0IE Filter? BMENRI 2 FBS 610 USS2, Delft YHOZ  AIEA
S ANEANUME 0.3mm 0I5t SHE JtX= 12 MembraneES ALE
8. 028
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