BAI BAO KHOA HQC

TOI UU HOA KHOANG CACH BO TRi BAC THAM
TRONG XU LY NEN PAT YEU

Nguyén Vin Tuéin', Pham Quang T, Phan Huy Péng’

Tém tit: Bai bdo trinh bay két qua tinh todn thiét ké xir Iy nén ddt yéu trong dé tdp trung vao lya

chon khoang cdch bac tham téi wu. Vi du dwoe dp dung cho cong tac xir Iy nén tai Nha may xir Iy
khi Ca Mau, ¢é so sanh véi tinh todn theo phwong phdp thiét ké truyén thong. Két qua tinh todn chi
ra rang, khodng cach bac tham dwoc xdc dinh theo Iy thuyét do tin cdy c6 gid tri toi wu la d=1,1m,
trong khi dé phwong phdp truyén thong cho khodng cach bac tham la d=1,2m.

Tir khoa: Xir Iy nén dét yéu, 1y thuyét do tin cay, bac tham, rui ro, thoi gian xur 1y nén.

1. PAT VAN PE

Hién nay, viéc tinh toan xur 1y nén bang bac
tham thoat nudc duge ap dung theo tiéu chuan
TCVN 9355:2013 — phuong phép tat dinh. Theo
phuong phap nay cac gla tri thiét ké cua tai
trong, cac thong sO dat nén, bac thim,... duoc
xem 1 hing sd, c6 thé 1a gia tri trung bmh hodc
gia tri ldy theo xac suat thong ké. Thuc té, cac
thong sd dau vao co thé bién d6i ngiu nhién,
chang han nhu cac chi tiéu co 1y cta dét nén. Do
vay, viéc thiét ké theo phuong phap tat dinh c6
thé dan dén viéc dy bao do lan cudi cing, thoi
gian ¢ két sai 1éch. Rui ro trong vi¢c cham tién
do, lun du kéo dai va nhiéu hon dy béo c6 the
lam anh huong dén hiéu qua cua du 4n va giy
thiét hai lon vé kinh té. Viéc tim ra duoc
phuong phép tinh toan thiét ké khac phuc duoc
nhimg nhugc dlem cua phuong phap truyen
thng hét sirc can thiét, co y nghia thuc tién va y
nghia khoa hoc.

Phuong phap tinh toan thiét ké theo 1y thuyét
do tin cdy l1a phuong phap thiét ké theo xu
hudng hién dai, dugc nhiéu nudce tién tién trén
thé gidi ap dung nhu Ha Lan, DBtic, Anh, Na

. (T4 P.Q, 2014). Theo phwong phap nay,
cac thong s6 dau vao duoc mo phong bang quy
luat phan phdi cua chung va cac bién dau ra
cling c¢6 quy luat bién doi nhat dinh. Ngoai ra,

! Khoa Trdc dia-Dia chdt, Truong DPai hoc Cong nghiép
Quang Ninh.

? Khoa Céng trinh, Treong Pai hoc Thily loi.

? Khoa Cau duwong, Truong Dai hoc Xdy dung Ha Noi.
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tinh toan rui ro dya trén cac ham tin cdy co thé
dugc thiét 1ap cho timg phuong an thiét ké, trén
co sO0 do nguoi thiét ké s& lwa chon dugc
phuong an thiét ké téi uu.

Bai bao tap trung phan tich rii ro ¢6 thé gap
khi xir Iy nén dét yéu nhu kéo dai thoi gian chd
lin (bi phat do cham tién dd), tir do lua chon
dugc phuong an khoang cach bac tham t6i uu, vi
du duoc ap dung cho Nha may xt Iy khi Ca Mau.

2. LUA CHON KHOANG CACH BAC
THAM THEO PHUONG PHAP TAT PINH

2.1. Trinh tu tinh toin theo phwong phap
tat dinh

Nén dat yéu ciia Nha may xir Iy khi Ca Mau
duge xir 1y bang bac tham két hop hut chan
khong. Nguyén ly tinh todn dugc a4p dung theo
md hinh 1y thuyét ¢ két thAm Barron — Terzaghi.

Trinh ty tinh toan thiét ké xur 1y nén dat yéu
theo phuong phép tat dinh dwoc thé hién qua
hinh 1:

Thay @i cac théng sé bac thdm

va lap lai qua trinh tinh toan Khong dql

cac yéu cau
ky thuat

4c tham sé TR
Kic bac tham;
Cidai béc tham;
B lin du;
Tig chd c.ké|

M6 hinh

(4 két thém, Lan o k&t)

S6 ligu | Yec luong ?Ia b
rung
khdo sét binh

Théa man
CAG yBu cAu ki
thuat

Két luan phuong

an thiét ke dat yéu
céu

Hlnh 1. T rmh twe tinh todn thiét ké xir 1y nén dat
yéu theo phwong phap tat dinh
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Sau khi thu thap s6 liéu khao sat dau vao, cac
tham sd duge lua chon theo hudng dan cua céc
tiéu chuan chuyén nganh véi cac gia tri tinh toan
hodc tiéu chudn. Quy trinh tinh s& dwoc lip lai
nhiéu 1an dén khi két qua dat yéu cau, tham khao
Tuén, N.V (2015) dé xem phan tinh toan chi tiét.

2.2. Két qua tinh toan va lra chon khoing
cach bac tham theo phwong phap tit dinh

Khu vyc Nha may xir Iy khi Ca Mau c6 tang
dat yéu phan bd t6i do sau 17-18m tinh tir mat
dat ty nhién, v6i dién tich can xua Iy Ia

157.254m*> (TCT TVTK DK — CTCP, 2014).
Do diéu kién dija chat phuc tap, tién do cho phép
cia cong tac xir 1y nén ngan (150 ngdy) nén
phuong an xtr 1y nén dugc lra chon 1a bac thdm
két hop hut chan khong.

S6 liéu dau vao va cac tham sb du an (Bang
1) duoc sit dung tir Bdo cdo khdo sat dia chat
cho giai doan thiét ké co s¢ (TCT TVTK DK —
CTCP, 2014) va Bdo cao khdo sat dia hinh va
dia chat diw dn nha may xir Iy khi Ca Mau (TCT
TVTK DK — CTCP, 2014).

Bang 1. Bang tong hop chi tiéu co Iy cac 16p dat

. P sau day | Hé sb H(;:so corket Chi sb Chi sb AP h‘rf HE 50 co ket
Lop , x thang ding . tién co | theo phuong
£ 16p rong tuw nén lun phuc I .
dat (m) nhién e G C hdiC, | KCtPe | dingC,
° | (10”xem?/s) ¢ S | kG/em? | (107 xcm?/s)
F 1,93
DD 3,53 1,622 0,646 0,436 0,240 0,380 1,292
1 11,53 1,802 0,272 0,675 0,219 0,499 0,544
1 20,73 1,943 0,306 0,918 0,128 0,773 0,612
2 22,43 0,821 0,562 - 1,124
6 40,43 0,929 0,562 - 1,124

Do cb két yéu cau xir Iy nén phai dat >90%,
thoi gian xtr Iy nén khong qua 150 ngay va do
lun du khong dugc vuot 20cm trong thoi gian
15 nam khai théc.

Két qué tinh toan va lya chon khoang cach
bac thim dugc thé hién qua bang 2:

Bang 2. Két qua tinh to4n va lya chon
khoang cich bic thim

D St U ST
(m) (m) (%) Ket lu’an’
1,0x1,0 | 2,140 109,85 Qua co ket
1,1x1,1 | 1,953 |102,52 | Quécdkét
1,2x1,2 | 1,770 95 Luwa chon
1,3x1,3 | 1,600 87,8 Khong dat
1,4x1,4 | 1,445 81 Khong dat
Trong do:

d — khoang céch gitta tim cac bac tham;

S — dd lin sau 150 ngay xu ly;

U — d6 cd két ciia nén dudi tai trong khai
thac sau thoi gian xu ly.

2.3. Uu diém va nhwoc diém cia phwong
phap tit dinh
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a) Uu diém

» Theo tiéu chudn ban hanh;

> Tinh toan nhanh, don gian va dé thuc hién.

b) Nhuwoc diém

> Két qua 1a mdt gia tri trung binh dai
dién cho ca khu vuc xur 1y, nhung thuc té (46
lun, thoi gian xu 1y) phai la tap gia tri c6 quy
luit bién doi nhat dinh;

» Khong xét dugc cac rui ro ciia cac phuong
an thiét ké;

3. LUA CHON KHOANG CACH BAC
THAM TOI UU THEO LY THUYET PO
TIN CAY

3.1. Trinh ty tinh toan theo ly thuyét d¢
tin cay

a) Nguyén ly chung

Lwa chon khoang cach béac thdm tbi wu theo
ly thuyét do tin cdy duogc tién hanh twong tu nhur
tinh toan xir 1y nén theo phuong phép truyén
thong. Tuy nhién, cac tham s tinh toan nhu chi
tiéu co ly cla dét nén, tai trong... can dugc xem
xét dudi quy ludt bién d6i ngdu nhién thyc té, tir
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d6 tim ra xac suat dat duoc do cd két, thoi gian
xur 1y, va d6 lun du theo yéu cau. Nhiing rui ro
lién quan s& duge dé cap va phan tich chi tiét dé
lira chon phuong 4n tbi wu.

b) Tim ham phan phdi cua cic sb liéu dau
vao

Céc thong sd dau vao trong bai toan xir 1y
nén dat yéu bang bac thim gdm: cac tinh chat
co ly cua dat, dia tﬁng, tai trong, cac thong s6
bac thim, cac yéu cu ky thuéat cua du an.

Trong céc thong sd ndy, ¢ ddy cac tac gia chi
tim quy luat phan phdi cia cac chi tiéu co ly.

S6 lidu ddu vao va phin phoi Loguormal (1.57; 4.79e %)

cfm. khot hromg the tich wot

a

Sé ligu ddu vao va phén pk{m Lognormal(2 51e~:1,28e)
cia hé 56 c6 két thing ding C. (m/ngay)

5192
2596
Tan s6 (la.n)

DE 209 316 422 529 B636
Values in 103

(©)

B Diuvio
B Phan phoi Losnormal

[ ] Diu vao

B Phén phdi Lognormal

Thong thuong, hé sé cb két theo phuong
ngang Cy, khong dugc xac dinh truc tiép bang thi
nghiém ma duoc xac dinh thong qua ti sb A (C
= A* C,). Ti sd A duogc gia thiét tudn theo luat
phan phéi Lognormal (2,0; 0,5) nhu dugc trinh
bay trong hinh 3.

0.75
0.50

0.25

0.00
1.0 15 2.0 2.5 30 3.5 4.0

Hinh 3. Ham phdn phoi ciia ti s6 A = C/C,
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Céc thong sb con lai dé don gian hoa céc tac gia
coi chung 14 céc gia tri tat dinh va duoc 13y theo
tai liéu Bdo cdo khdo sat dia chdt cho giai doan
thiét ké co sé (TCT TVTK DK — CTCP, 2014),
va Bdo cdo khao sat dia hinh va dia chdt dw an
nha may xw ly khi Ca Mau (TCT TVTK DK —
CTCP, 2014).

Dé tim duoc quy luat phan phdi cua cac chi
tiéu co ly cac tac gia dd st dung cong cu
BestFit, cac ham phan phdi dugc thé hién qua
hinh 2 véi cac thong sé dic trung: loai phan bd,
gié tri trung binh va d¢ 1éch chuan.

$0 ligu dau vae phan phdi Normal (1.84; 0.24)

cua he so rong ty nhien e-

25

B Diu vao
M Phan phdi Kormal

e 3
Tan so (lan)

D'QI.E 16 17 1% 20 22

(b)

S8 ligu déu vao va phan phdi Lognormal(5 44;1,54)
cua ap hec tien co ket pe (T/m?)
0.5

B Diuvio

03 )
B Phin phéi Lognormal

Tén sé (lAn)

(d)
Hinh 2. Ham phdn phoi xdc sudt ciia cdc tham sé dau vao
(a) Khoi lwong thé tich wot; (b) Hé so rong ty nhién, (c) Hé so co két thang dirng;
(d) Ap luc tién cé két

¢) M6 phong cac ham phan phdi

Sau khi tim dugc ham phéan phdi cia cac sb
liéu dau vao, budc tiép theo 14 md phong cac
ham phéan phdi d6 cua ting bién riéng biét va
cac ham mo ta hé théng. Mdi co ché riéng biét
c6 thé thiét 1ap cac ham tin cdy riéng, tir d6 tim
xéc sudt xay ra sy c¢6 don 1é ciing nhu cho toan
hé théng.

Str dung thuat toan Monte Carlo véi budc 1ap
khoang 107 1an, cac bién ngu nhién duogc gieo
theo cac quy luat phan phdi tim dugc dé tinh
toan cho cac ham thiét 1ap phia trén. Két qua
tinh toan chi tiét trinh bay trong phan sau.

3.2. Tinh toan va két qua

Céc tac gia di str dung phan mém Matlab dé
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tinh toan, véi moé hinh tinh todn da néu nhu muc  gian xu ly, d§ lun sau xtr ly. Thoi gian xt ly voi
2 (cb két tham Barron-Terzaghi). ting phuong an khoang cach bac thim duoc thé
Két qua thu duoc 13 cac tan sé phan phdi thoi  hién qua bang 3 va hinh 4.

Bang 3. Két qua thoi gian xir 1y theo 1y thuyét d tin ciy véi cac khoang cach bic thim

Khoiang | Gia tri trung Do IECh Khoang Gia tl:! D léch
. A . . chuin . % | trung binh 2 .
cach bac binh caa . . cach bac ) .. chuan cua
STT A e . . cua thoi STT P cua thoi ve . .
tham thoi gian xiwr gian xir I tham gian xir Iy thoi gian xwr
m ly (nga . m . ly (nga
(m) y (ngay) (ngay) (m) (ngay) y (ngay)
1 0,7 71 32 6 1,2 165 73
2 0,8 86 39 7 1,3 187 83
3 0,9 104 47 8 1,4 211 93
4 1,0 123 55 9 1,5 235 104
5 1,1 142 63 10 1,6 263 116

©10° Tan 20 phan phai cua thei gian xu ly vei o=1,0m
T T T

mean=123nga
standard deviation=55ngay

Tan so (lany
~

L L
100 150 200 250 300 280 400 <80 500
Thoi gian xu ly t (ngay)

(2)

Tan so phan phoi cua thoi gian xu ly voi d=1,1m % 10° Tan so phan phoi cua thoi gian xu ly voi d=1,2m
T T T T 5 T T T

mean=165nga
standard deviation=73ngay

mean =142nga
standard deviation=63ngay

Tan so (an)
Tan so (lany

L L L L
200 300 <00 500 600 200 300 400 500 600 700

Thei gian xu ly t {ngay) Thoi gian xu ly t (ngay)
) r (b) r ) (C)r Ie
Hinh 4. Tan so6 phan phoi cua thoi gian xit [y nén voi khodng cdach bac tham khdac nhau.
(a) d=1,0m; (b) d=1,1m; (c) d=1,2m

3.3. Phén tich rii ro thoi gian xir Iy vuot > M5 hinh tinh toan: Day 1a thanh phan bét
qu4 thoi gian cho phép dinh do thiéu hiéu biét ddy du vé qua trinh cb
Gom ¢6 cac budc sau: két cua dét nén, vi vay ta chép nhan cac mo hinh
a) M6 ti hé thong 0 két thdm cua Terzaghi (1925), Barron (1948)
Trong hé théng thoi gian xir Iy gdm cac  va cua Carillo (1942).
thanh phén sau: > Thanh phan d¢ ¢6 két theo phuong dimg
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U,: trong thanh phan nay con c¢6 cac thanh phan
khac nhu hé sé c¢d két theo phuong dung C,,
chiéu day 16p cd két;

> Thanh phan d¢ cb két theo phuong ngang
Uy: trong thanh phan nay con c¢6 cac thanh phan
khac nhu hé sd cb két theo phuong ngang Ch,
khoang cach bac tham;

Ba thanh phan nay trong hé thong thoi gian
xu 1y ¢6 quan h¢ doc 1ap véi nhau, tuy nhién no
¢6 anh huong 16n dén két qua thoi gian xur 1y
clia dat nén.

b) Cay sw co thoi gian xir Iy vieot qud thoi
gian cho phép

Tir viéc phan tich cic thanh phan va mbi
quan hé cta chung trong hé thdng thoi gian xur
1y nhu muyc a, hinh 5 thé hién ciy su cb thoi
gian xu ly vuot qua thoi gian cho phép.

Th gizn
o ket
(ot qua
that zizn
wh s
che phép)
L. (wén Sz 38 do Ty (tén
wicleong) | | méhmh | |wse heong
tnh
C. (wén Bumg C. (trén Bic dism
e l]:;;ng} thegtmrss | (e l]_r;;ng} bér thim
L {dwa d,D.F;
o lirong) (tsn wor

lwomg)

Hinh 5. So'dé cdy sw ¢ thoi gian xir Iy vieot qud
thoi gian cho phép
¢) Ham tin cdy ciia thoi gian xu ly
Ham tin cdy cua thoi gian xur ly dugc xac
dinh theo cong thurc sau:

lgtime = ltc - tlim (1)
Trong do:
igﬁme — La ham tin cay thir i cua thoi gian xir
ly thu i;

't. — La thoi gian can xtr 1y thir i tng voi mdi
khoang cach bac thim d;;

tym — La thoi gian gidi han cho phép dé xir 1y
nén dit yéu. tim =150 ngay.

Cac tac gia da tinh toan trén cac khoang cach
bac thAm d=0,7m; d=0,8m; d=0,9m; d=1,0m;
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d=1,1lm; d=1,2m; d=1,3m; d=1,4m; d=1,5m;
d=1,6m. Do vay, da tim dugc cac ham tin cdy
thoi gian xur ly tuong Gng voi d.

d) Rui ro thoi gian xu ly vwot qud thoi gian
cho phép

Khi thoi gian can xir 1y (dé dat do c6 két
U>90%) vuot qué thoi gian cho phép, nghia la
cac ham tin cdy cua thoi gian xir 1y igtime>0. Néu
diéu nay xdy ra thi Nha thau s& bi phat tai chinh
do bi cham tién do, va goi 1a rdi ro chdm tién
d6. Rui ro nay duogc tinh theo cong thiic sau:

iRisktime = (Sé ngay vuogt qua voi khoang
cach bac tham di) * (tién phat/ngay)

Hay

'Risk,,, = B [ (t,=t,,) £ (1,)d('t,) (2)

Trong do:

Riskgme — Chi phi rui ro véi khoang cach bac
tham di;

B — La tién phat mdt ngay cham tién do.
Theo hop dong cua dy an (TCT Khi VN —
CTCP, 2015) B = 259 triéu dong/ngay;

it — La thoi gian can xir Iy voi khoang cach
bac thim d;;

tim - La thoi gian cho phép xr Iy t;,,= 150 ngay;

f('te) — La ham mat do xac suat cia thoi gian
can xu ly itc.

Céac tac gia da tinh toan trén cac khoang cach
bac thAm d=0,7m; d=0,8m; d=0,9m; d=1,0m;
d=1,1lm; d=1,2m; d=1,3m; d=1,4m; d=1,5m;
d=1,6m.

3.4. T6i wu trong lya chon khoing cach
bic thim

Vi mdi phuong 4n khoang cach bac thim s& co:

> Chi phi truc tiép' (mua va thi cong cim
béc thAm trén dién tich 157.254m?, chiéu siu cim
bac thdm 19m ) duoc tinh theo cong thic (3):

"Cost

direct

1
=—*Cost,_ 3
d d-1 (3)
Trong do:
'Costgires: chi phi truc tiép thuc hién phuong
an khoang cach bac thAm d;;
di: khoang cach bac tham tht i

! Chi phi triee tiép khéng tinh dén chi phi xit 1y nén khdc
nhuw cat dap, van hanh hé thong bom hut...

105



Costy—;: chi phi tryc tiép thuc hién voi
khoang cach bac tham d=1m.

> Chi phi rii ro bi phat® (khi thoi gian xur
ly vuot qua thoi gian cho phép), tinh theo cong
thire (2)

Tong chi phi = Chi phi truc tiép + Chi phi
rui ro 4)

Téi wu lya chon khoang cach bac tham nghia
13 Iyra chon d sao cho tong chi phi 12 nh6 nhét

Vi nguyén ly nay cac tac gia da xay dung
dugc biéu dd thé hién cac chi phi va lya chon
dugc phuong an t6i wu.

Tu Hinh 6 lya chon dugc khoang cach bac
thim t6i vu la d=1,1m.

o i Quan he giua khoang cach bac tham va chi phi
T T T T T
4750 :
T s [T TYRION A
4.25-
4L
375
O 35t
5 3.25f
o 3k
g ars-
T 251
205
T 2
275k
£ 15-
Oy S S
1k i —@=Chiphimiro |
0.75- +~| —e=Chi phi truc fiep |-
05 : : : | —4-=Tong chiphi |
0.25+- . b - e T
0 et | i ; i :
07 08 09 1 12 13 14 15 18

Khoang cach bac tham (m)

Hinh 6. Quan hé khodng cdch béc tham
va cdc chi phi

4. THAO LUAN

Lua chon khoang cach bac thim 13 yéu ciu
dau tién trong bai toan xir Iy nén dat yéu bang
bac tham. Thong thuong, k¥ su thiét ké lya chon
va thir dan khoang cach nay dé tinh toan theo
céc chi dan trong cac tiéu chudn k¥ thuat hién
hanh.

Bing viéc tong hop ca chi phi rai ro khi tinh
toan sai, thé hién qua cac thiét hai khac ma Nha
thau c6 thé gap phai, bai toan di sau phan tich
va chi ra ring;

Néu tinh theo phuong phap truyén thdng
(PA1), chi phi truc tiép 1a 23.560 triéu dong

Va phuong an theo ly thuyét do tin ciy

2 Chi phi rui ro khong tinh dén cac thiét hai khac cho nha
thau ma chi tinh chi phi bi phat do kéo dai thoi gian cho
dat nén co ket.
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(PA2), mat d6 bac tham diy hon, chi phi truc
tiép 1 25.700 triéu dong.

Néu don thuan lua chon theo chi phi truc tiép
thi ta Iya chon phuong an bac tham c6 khoang
cach 1,2m theo PA1 vi ¢6 chi phi thip hon. Tuy
nhién rdi ro cua PA1 lai cao hon PA2 (d=1,1m),
cu thé nhu sau: rai ro cua PA1(d=1,2m) 12 9.270
triéu dong va rui ro ciia PA2 (d=1,1m) la 5.690
triéu dong.

Su sai khac gitta hai phuong phap nay 1a co
thé do viéc ude lugng gia tri C, trong tinh toan
theo phuong phap truyén thong thuong 1a gia tri
trung binh. Viéc mo phong hé s6 cb két theo cac
quy luat phan phdi ngau nhién thé hién duoc sy
bién ddi chi tiéu nay trong khong gian; do vay,
két qua du bao theo xac suat phan bd cua C, tin
cay hon.

Nhu vay, viéc lga chon khoang cach bac
thim co thé thir dan nhung chtra dyng nhiéu rui
ro. Phuong phép tiép can méi duoc gidi thiu dé
lya chon khoang cach bac tham than trong hon,
6 xét dén cac rui ro va bt dinh trong dat nén.

5. KET LUAN VA KIEN NGHI

5.1. Két luan

> Khoang cach bac tham theo phwong phap
tat dinh d=1,2m con theo 1y thuyét do tin cay
d=1,Im. Néu lya chon d=1,2m theo phuong
phap truyén thdng thi chi phi ri ro gip phai c6
thé 1én téi 9.270 triéu dong so voi gia tri twong
tmg chi ¢6 5.690 triéu dong cia phuong an tinh
theo 1y thuyét do tin cay.

> Ly thuyét do tin cdy c6 thé ing dung dé
lya chon khoang cach bac thAm dé tdi wu hoa
bai toan kinh té - k¥ thuat.

5.2. Kién nghi

Qua nghién ciru nay céc tic gia c6 mot sd
kién nghi sau:

> Pay manh nghién ctru va phat trién tinh
toan thiét ké theo phuong phép ngau nhién, dic
biét 1a trong cac phan tich dia k¥ thuét — khi cac
tham s dau vao thudng cé bién thién 16n;

» Bai toan chi xét dugc anh huong cua mot
s6 nhan t lién quan dén bai toan xir 1y nén bang
bac thAm nhu hé sb cb két, ty s6 hé sb cd két
theo phuong ngang va phuong dimg, ty sd hé s6
thim trudc va sau khi cim bac tham. Cac tham
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s6 khac nhu sy bién thién cua bé diy cac 16p nhitng anh hudng nay ciing nhu mdi twong quan
dat, cac rai ro trong qua trinh thi cong bac tham, giira chiing. Bén canh d0, két qua quan tric va
gia tai... chua duoc xét dén trong bai toan nay. tai liéu khdo sat sau xur 1y nén 1a thong sé quan
Céc nghién ctru tiép theo can tiép tuc danh gia trong kiém chimg lai mo hinh tinh toan.
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Abstract:
THE OPTIMIZATION ANALYSIS OF DRAIN SPACING
IN SOFT SOIL IMPROVEMENT

This paper presents the calculation of soft soil improvement by probabilistic-based method,
forcusing on the optimal determination of drain spacing. The case study is seltected for the soft soil
improvemet work at Ca Mau Gas Processing Plant and compare with the conventional approach.
The result shows the optimal drain spacing determinated by probabilistic-based approach is 1,1m
whereas that of the conventional approach is 1,2m.

Keywords: Soft soil improvement, probabilistic-based design, drains, risk, consolidation time.
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