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Tém tdt: Gidi phap thi cdng xi Iy nwréc ngam trong qué trinh thi cdng hé ddo sdu thugc khu viec
nén dat c6 tang cat day va muec nweéc ngam cao dé khong lam dnh hwéng dén cong trinh xung quanh
lubn 1a vdn dé khé khan. Va trong nghién ciru ndy tdp trung vao viéc phan tich va ddanh gid giai phap
ap dung cong ngh¢ khoan trgn viza phun ap luc cao (Jet-grouting mixing) dé xur Iy toan bg nén dat bén
diedi déy ho dao lam giam hé sé tham cua nén dat nham ngdn chan dong tham chady vao trong he dao.
Két qua phan tich nguoc chuyen Vi ngang Cua tuong Vay Véi mé hinh dat Hardening-Soil (HS) cho két
qua phu hep két qud quan trac ing véi mé dun bién dang cua nén dat tir 2300Nspr dén 2600Nspr. Qua
trinh phan tich su dnh huong cua |6p dat Jet-grouting bén duwdi ddy hé dao (Jet-grouting slab, viét tat
la JGS) duwoc tién hanh. Lop JGS sé duroc phan tich theo ba bién can khdo séat: Hé sé tham k, chiéu
day T, vi tri Z cua lép JGS so véi mat day hé dao. Két qua phan tich cho thdy bé ba thong sé khdo sét
k, T, Z 6 Sir anh hweong rat 1ém dén tinh én dinh ciua lép JGS bén dudi ddy hé dao, hé sé an toan nho
nhdt chong ap luc nueée day troi [FSupin] 1€n I6p JGS khong phai l1a hang s6 ma thay doi phu thuge
vao hé so tham k cia lép JGS, véi gia tri k, T, Z thich hop thi gidi phap tao ra I6p JGS bén dudi ddy
hé dao d@é ngan chdan dong tham chay vao trong hé dao la hoan toan khda thi va c6 thé 1am giam heu
lirong nuwéc ngam chay tham vao trong hé dao xuéng khodang 100 lan ma I6p JGS van én dinh.

Ma phéan logi: 11.2

Tir khoa: Trén viza &p luce cao, trong vay, chuyén vi ngang, on dinh, cét.

Abstract: Excavating process for deep pits in geologic regions with the thick sandy layer and
high groundwater level is always very difficult to not influence on adjacent buildings. The Jet-grouting
technology was concentrated in this study to treating the soil below the bottom of the pit to reduce the
permeability of the soil to prevent seepage from flowing into the pit. With the Hardening-Soil model
(HS) in the Plaxis program, back-analysis results show that horizontal displacement of diaphragm
wall was appropriated with the monitoring results when the modulus of the ground was taken from
2300NSPT to 2600NSPT. The influence of the Jet-grouting slab layer (JGS) below the bottom of the
pit was analyzed. The JGS layer shall be analyzed with three variables parameters: the permeability k,
thickness T, Z position of the JGS layer from the bottom of a pit. Analysis results show that the
parameters k, T, Z has a great influence on the stability of the JGS layer beneath the bottom of the
excavation, the minimum factor of safety against uplift water pressure [FSuplift] on the JGS layer is
not constant, that depends on the permeability coefficient k of JGS layer, with the suitable value of k, T,
Z, the JGS layer underneath the bottom of the pit is completely feasible to prevent seepage flow into
the pit and total seepage discharge flow into the pit can decrease about 100 times whereas JGS layer
is still stable.

Keywords: Jet-Grouting mixing, diaphragm wall, horizontal displacement, stability, sand.
Classification code: 11.2

1 Gisi thieu cong tang ham s& an chaa nhiéu méi nguy
. hiém nhu nuéc ngam chay tham tir bén ngoai
vao bén trong hé dao gay sup lin nhitng cong
trinh bén canh hoic gay ra mat 6n dinh ho
dao dan dén sup d6 hé chdng, hau qua la su
t6n kém vé chi phi dé stra chita va thoi gian
tién d6 thi cong bi cham tré.

Trong cac khu d6 thi chat hep, viéc chon
lya giai phap thi céng hé dao tang ham sau
sao cho khong anh huéng dén nhiing cong
trinh 1an can ludn 1a mot vin dé cép thiét.
Pic biét, trong khu vuc dja chat co tang cat
day va c6 muc nudc ngam cao, qué trinh thi
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Cong nghé Jet-grouting dugc phat minh
¢ Nhat Ban vao nam 1970. Sau d6 cac cong
ty ciia Y, Ptrc dd mua lai phat minh trén va
dén nay nhiéu cong ty xir Iy nén méng hang
dau thé giéi nhu Layne Christensen (M),
Bauer (Puc), Keller (Anh), Frankipile (Uc)
déu sir dung cdng nghé nay.

Jet - grouting c6 thé tao ra cac khdi bé
tong dat dam bao cudng d6 vai cac hinh dang
khéc nhau thdng qua nhiéu yéu té nhu toc do
quay, toc do nang, cach bé tri, sap xép céc 15
khoan,... phuc vu cho cac muc dich cu thé.
Hinh dang phé bién nhat cua Jet - grouting 1a
dang cot vita dugc tao ra biang cach xoay va
nang lén trong qua trinh vira [6].

Pé giam hé sd thim cua dat nén hay
ngin chin dong thim thi cong nghé Jet-
grouting c6 nhiéu wu diém, dic biét trong
linh vuc hd dao sau cong trinh, rat kha thi va
c6 higu qua cao trong viéc giai quyét van dé
chong tham. Két qua nghién ciru cho thay Voi
nén dat cat duoc xir Iy bom vira c6 thé giam
hé s6 thAm k cua dét tir 10 — 4 m/s xudng 10
— 8 m/s khi cip phéi vira phun c6 ham luong
bentonite véi ty 1€ thich hop [1].

Véi cong nghé Jet-grouting tai dang 6ng
phun vira ba s& hiéu qua hon dang 6ng phun
vira d6i trong viéc xir ly chng thdm cho
cong trinh, véi dat nén cat pha bui thi hé sé
thim k caa dét nén c6 thé giam xudng con 10
-7 m/s dén 10 - 8 m/s [2]. Cong nghé Jet-
grouting vai hé thdng phun ba (Triple Fluid)
c6 thé xir ly toan bo dién tich nén dat bén
dudi hd dao dé ngin chin dong tham gay mat
6n dinh hb dao do ap lyuc artesian va ln dét
nén xung quanh cong trinh khi ha nuéc ngam
va hé sb tham ctia nén dat co thé giam tur 10 -
3 m/s xudng 6 x 10 - 8 m/s [3].

Sy hiéu qua coa 16p dat nén bén dudi
day hd dao da xu ly Jet- -grouting dé glam
dong chay thim cua nudc ngam vao trong hd
dao co thé duoc khao st bang chuong trinh
phan tir hitu han Plaxis [4]. Vé6i hé dao sau
trong tang dat cat, dé ngin can dong chay
thAm dudi chan tudong vay vao trong hé dao
c6 hai bién phap hitu hiéu nhu sau:

Thir nhat, kéo dai chan tudong vay bang
vira Jet-grouting dé tuong vay xem nhu cam
vao 16p dat sét khdng thim. Phuong phap

nay chi thich hop cho khu vuc dit nén co
tang sét khdng tham xuat hién bén duéi chan
tuong vay khéng qué séu va cong nghé Jet-
grouting c6 thé ung dung xt 1y phan dat nén
bén dudi chan tuong vy dé xem nhu kéo dai
teong vay tro thanh tudng chéng tham theo
chu vi hé dao, chan tudng cim vao I6p dat
sét khong thim. Tuy nhién, trong trudng hop
dat nén cd tang cét day, tang sét khong thim
0 Qua sau so va&i chan tuong vay thi bién
phap nay sé khéng kha thi.

Tht hai, thi cong san ngan nudc Jet-
grouting cho toan bo dién tich day hd dao.
Phuong phap nay thich hop cho hd dao sau
trong khu vuc tang cat day va bién phap nay
c6 thé xu ly nén dit cat c6 hé sé thim Ion
bén dudi day hé dao tré thanh 16p hdn hop xi
mang - dat c6 hé s6 tham bé. Tir d6, ngan can
dong tham chay vao trong hé dao.

Tuy nhién, su 6n dinh day hé dao sau
khi da xur ly nén dit bang cong ngh¢ Jet-
grouting van con nhiéu van dé can duoc phan
tich nhu:

- Chiéu day va hé sé thim thich hop cua
l6p Jet-grouting dé chong thim duéi day hd
dao;

- Vi tri hop ly can xir ly 16p Jet-grouting
S0 v6i mit day hé dao;

- Su anh huéng hé sb tham k caa 16p Jet-
grouting dén ap lyc nudc ngam day troi 1én
l6p Jet-grouting (su on dinh cua 16p Jet-
Grouting), muc nuéc ngam thay ddi xung
quanh hé dao, do lGn caa nén dat xung quanh
hé dao, chuyén vi ngang cua tuong vay.

Dwva vao cdc nghién cttu va ung dung
trén thé gi6i ciing nhu cac van dé ton tai can
phai xem xét, bai bao tap trung nghién ctru
giai phap khoan tron vira phun ap luc cao
(Jet-grouting  mixing) dé ngin chin nuéc
ngam chay tham dudi chén tuong vay khi thi
cong hd dao trong nén dat co tang cét day.

2. Cong trinh nghién céu va qua trinh
phan tich nguoc (back-analysis)

Cong trinh dung dé phan tich trong
nghién ceu ¢ Quan 1, Thanh phé H6 Chi
Minh (TP.HCM) véi kich thudce trung binh
hé dao: 20 m x 60 m; hmax = 14.5m (3 tang
ham), thi cong theo phuong phap bottom-up,
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két hop chong d& bang tuong vay day 0.6 m,
dai 25 m. Mit biang hd méng va cac méc
quan trac chuyén vi cia tuong vay duoc thé
hién trong hinh 1.

Chan tuong vay (¢ d6 cao - 25.0 m so
véi mat dat tu nhién) nim hoan toan trong
lop cat pha, trang thai chat vira, c6 hé so
tham Ién. Trong qua trinh thi cong hé dao da
xay ra su ¢ 1Gn nén dit xung quanh va gay
nit cho nhiing cong trinh bén canh dan dén
cong trinh phai tam ngung thi céng, gay anh
huong 16n dén tién do thi cong cong trinh,
thiét hai kinh té rat Ion. Nguyén nhan chinh
yéu 1a do qua trinh bom ha nudc ngam lién
tuc trong hd dao da kéo theo dong chay thim
nudc ngam tir bén ngoai vao trong hé 1am gia
taing do lGn mat dat va dian dén nha dan
quanh cdng trinh bi 1Gn va nit. Myc nudc
ngam 6n dinh & d6 sau — 2.8 m.

Hé dao s& duoc mod phong bang chuong
trinh Plaxis. Trinh tu thuc hién nghién ctu
duoc mo ta tai hinh 2, chi tiét nhu sau:

Bude 1: Phan tich nguoc (back - analysis)
dé tim méi trong quan gitta modun bién
dang cua dit nén theo chi s6 SPT dwa vao két
qua quan trac chuyén vi thuc té caa tuong
vay hd dao trong khu vuc dia chat co tang cat
day tai TP.HCM;

Budc 2: Chon gia tri mo dun bién dang
E thich hop dé phan tich bai toan. Cac van dé
khao sét bao gom:

65030

- Khao sat chiéu day T, hé sé tham k
thich hop cua lép Jet-grouting can xir ly
chéng tham bén dudi day hd dao;

- Khao sét chiéu sau Z can xu ly 16p Jet-
grouting ké tir day hé dao;

- Khao sat sy o6n dinh cua Iop Jet-
grouting chong thim bén dudi day hd dao va
sw anh huéng cua lop Jet-grouting dén muc
nudc ngam xung quanh, do IGn cua dat nén
xung quanh hé dao va chuyén vi ngang cua
tudng vay.

Céac thdng s6 dau vao cua I6p dat nén
trong chuong trinh Plaxis dugc tdong hop
trong bang 2. Xét tai giai doan dao cubi cing,
hmax = 14.5 m. Két qua phan tich cho thy, tai
khu vuc hd dao cong trinh nghién ctu, Voi
dat nén loai cat, twong quan giita md dun
bién dang ELc’ va chi s6 bia NSPT nim
trong khoang ELc/ = (2300+2600)NSPT s&
cho két qua phan tich chuyen vi ngang phu
hop vai két qua quan tric thuc té. Do dé, gia

tri mdé dun bién cua dat cat Eref =

2300NSPT s€& dugc st dung trong cac mo
hinh phan tich va khao sat h dao co xir ly
nén Jet-grouting dé chéng thim ¢ cac phan
tiép theo. Va khia canh dia chit cong trinh
duogc dé cap trong bang 1.
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Hinh 1. Mdt bang hé mong va cdc méc quan trdc chuyén vi ciia twong vay.
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Bing 1. M6 ta dia chdt cong trinh

Tén lép M6 ta Do sau (M)
Lép A Dit san I4p 13n soi san, xa ban 0+-25
Lép 1l Bui hitu co, xam den, trang thai chay -1.6 +-4.7
Lép 2 Cét pha bui, nau vang, xam trang, trang théi chat vira -2.7+-15.0
Lép 3 Cét cap phdi tét 1an sét, vang nhat, két cau chat vira -9.0+-175
Lép 4 Cét pha, pha bui, nau hdng, két cdu chit vira -15.0 +-35.0
Lép 5 Cét cap phéi tét 1an sét, nau vang, két cau chat vira -35.0 +-45.8
Lép 6 Sét nau vang dém tring, trang thai nira cang -45.8 + -55.2
Lop 7 Cét pha bui, x4m nau, két cdu chat -55.2+ -65.0
Lép 8 Cét cap phéi tét 1an sét, xam tro, két cau chat vira -65.0 = -70
Bing 2. Thong s6 dau vao ciia cdc I6p dat nén trong chwong trinh Plaxis
(Dr = Drained: Thodt nuéc: UnDr = Undrained: Khong thodt nudc).
Thong sb Ky LopA | Lépl Lép2 | Léop3 Lép 4 Lép 5 Lép 6 Pon vi
higu | pit | Buihiau | Cat Cat | Catpha | Catcip | Sétnira
san co pha cap bui phoi tot cing
lap bui phf)i
tot
M®& hinh vat liéu Model | HS HS HS HS HS HS HS
Ung xir cua vat liéu Type Dr UnDr Dr Dr Dr Dr UnDr
Dung trong kho Y 18.0 16.0 19.9 20.2 20.1 20.4 20.0 kN/m3
Dung trong uét Ysat 19.0 16.2 20.3 20.7 20.6 20.8 20.3 kN/m?
Hé sb tham k 3.00 8.64E-4 | 1.00 2.00 1.00 2.00 8.64E-4 | m/ngay
EZ/ | 10000 | 3500 28000 | 30000 | 35000 | 45000 | 62500 | kN/m?
Modun bién dang
(voi dit cat, EX = | E. | 10000 | 3500 28000 | 30000 | 35000 | 45000 | 62500 | kN/m?
300.NspT)
E;ff 30000 | 10500 84000 | 90000 | 105000 135000 187500 kN/m?
Hé sb poisson Vur 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Luc dinh Cref 1.0 7.2 10.1 3.7 9.1 35 46.0 kN/m?
Géc ndi ma sat 0] 28.0 0.1 20.3 29.7 22.5 30.0 16.0 do
Géc gian né v 0 0 0 0 0 0 0 o
Hé sé tiép xdc Riner | 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Ty s6 pha hoai Rt 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Chiéu day lop dét h 2.1 16 8.3 8.5 16.5 9.5 35 m
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Hinh 3. Cao dg 3 tang chong ho dao. Hinh 4. Chuyén vi ngang ciia twong vay.
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3. Phan tich véi lép dat xir ly Jet-
grouting dé chong tham bén dwéi day ho
dao

Dé giam b6t dong tham tir bén ngoai vao
trong hé dao, giai phap dugc chon lya dé
nghién ciu 12 xir Iy toan bo nén dat bén dudi
day hd dao thanh mot I6p dat ¢ hé sé thim
nho bang cdng nghé Jet-grouting, dugc dat

tén 1a 16p "Jet-grouting Slab™ (viét tit 1a JGS).

Céc bién can khao sat trong md hinh phan
tich dong tham vao trong ho dao (bang 3).

A

- k: Hé sb thim cua 16p JGS (m/ngay);

- T: Chiéu day I6p JGS can xu Iy bén
dudi day ho dao (m);

- Z: Khoang cach tr mat trén lop JGS

dén day ho dao (m);

MG hinh phan tich hd dao va céc bién k,
T, Z can khao sat phan tich va mo phong 16p
JGS dugc the hién trén hinh 5 (a,b). Thong
so dau vao cua coc xi mang dat Jet-grouting
dugc tong hop trong bang 4.

by
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Jet-grouting Slab

(b)

(JGS)

_ Hinh 5. M6 hinh phan tich hé dao va cac biénk, T, Z
can khao sat phdn tich va mé phong lop JGS trong nghién ciru.
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Bing 3. Pham vi cdc bién khao sat trong mé hinh nghién ciru.

Théng sb Pon vi Khoang khao sat
m/s 1XE-6 + 1xE-8
“ m/ngay 8.64xE-2 + 8.64xE-4
T m 2.0+4.0
4 m 2.0+85
Bing 4. Théng s6 dau vao ciia coc xi mang dat Jet-grouting (I6p JGS).
Théng sb Ky hiéu Lép JGS Pon vi
M®& hinh vat liéu Model M-C
Ung xir vt liéu Type Drained
Dung trong kho y (unsat) 20.7 KN/m3
Dung trong w6t v (sat) 20.7 kN/m3
Hé sb tham k Khao sat m/ngay
Mbdun bién dang Eref 100000 kN/m?
Hé sb poisson v 0.2
Luc dinh Cref 250 kN/m?
Go6c noi ma sat 0] 0 do
GAc gidn no \ 0 do
Hé s6 tiép xdc Rinter 0.8
Chiéu day lop dét T Khao sat m

~ Theo [5], can phai kicm tra hé s6 an toan
chong ap luc nuéc day troi 1en lop Jet-
grouting bén duoi day ho dao nhu sau:
W, +W, +F W
FSuplift = ——— =—" > [FSuypitt] (1)
uplift I:)uplift
~Trong do6: [FSupiin]: HE Sé‘an toan nho
nhat chong ap luc nude day troi; Ws: Tong
trong lugng cua I6p dat nam bén trén lop
JGS: Ws = p»*X*B  (2)
Z (m): Khoang céach tir déy h6 dao dén
mat trén I6p JGS; B = 20 m: Bé rong ho dao;
W,: Tong trong luong cua lop JGS:
W; = »*T*B (3)
T (m): Chiéu day I6p JGS; F: Tong luc
ma sat thanh bén gitta dat, 16p JGS va tuong
vay.

F=Fs+F; 4

Fs: Tong lyc ma sat gitra dat nén va
tuong vay

Theo [5]:
Fo =| ol x| -2 |xtan(p,)+c, [xZx2 (kN) (%)
s — v 17Vur ¢a a
@a = Rinter* ¢ (6)
Ca = Rinter™C (7)
Fis = Rinter*Cu*T*2 (8)

_ V6i Pypit: Tong luc ddy cia nude
ngam tai mat dudi cua 16p JGS.
Theo [5]: Puplitt = Pactive*B (9)
Vé6i: Pacive: Ap luc nudc ngdm 7tai mat
dudi cua 16p JGS (KN/m?); Wres: Tong luc
chong day tr6i 1én 16p JGS (kN).
_Két qua tinh toan dugc the hién trén hinh
6 dén hinh 18.
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Vi tri an toan nho nhit Z_,, (m)

Ap Iye munire diit trdi pactive (kN/m2)

[FS il

Lip JGS - T=2m; Z=6m
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150.0 | | |
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1§ 6 thiim k (m/ngiy)

Hinh 6. Ap {ch niede day troi pactive
theo hé so tham k (T =2 m; Z = 6 m).

H§ s0 thim 1op JGS, k=8.64E-3 (m/ngay)

1.25
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Chidu day lép JGS, T (m)
Hinh 8. Anh hwéng ciia chiéu day T cia l6p JGS
lén hé s6 an toan nhé nhat chong
dp luc day troi [FSupi] (K = 8.64E-3 m/ngay).
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70
y=-0.2857: + 2.5143x + 06 60 60 6.0

60 — R?=0.9429

5.0

40 /

30 -

20 -

10 -

00 +
8.64E-02 432802 864E-03 43203 8.64E-04

Hinh 10. Vi tri an tpdn nhé nhat Zuin
theo hé so tham k (T=2m.)
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Hinh 17. Chuyén vi ngang ciia twong vay
voi do sau dao hmax =14.5m (T=2m)
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Hinh 14. Bg lin mat dt
xung quanh ho dao (T =2 m).
Khoing cich dén twirng vy (m)

30 20

40

~4=CHUAXU LY JGS
~B=T2.5-75 - k=8.64E-3
==T2.0 - 75 - k=8.64E-3
~&=T3.0 - 74 - k=R.64E-3
=4=T3.5 - 73 - k=R.64E-3
=0-T4.0 - 73 - k=8.64E-3

Hinh 16. B¢ lin mat ddt xung quanh hé dao
(k = 8.64E-3 m/ngay).
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Hinh 18. Chuyén vi ngang ciia twong vdy véi do sdu

dao hmax = 14.5m (k = 8.64E-3 m/ngay).
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4. Két luan

Trong khu vuc dia chat nén céat, md hinh
phén tich nguoc Hardening-Soil cho két qua
phu hop véi quan trac thuc té voi mé dun
bién dang trong dat nen loai cat duoc lay
twong quan theo chi $6 NSPT nhu sau:

EL ~ (2300 + 2600)Ngpy
EyeS =3ELS

Giai phap khoan phut tron vira phun ap
luc cao (Jet-grouting mixing) hoan toan kha
thi va hi¢u qua trong viéc ngan chan dong
thAm nudc ngam chay vao trong hb dao doi
v6i nhitng cong trinh tai khu vic c6 tang cat
day. Bo théng so: Hé s6 tham k, chiéu day T
va vi tri Z dat 1op c6 anh huéng rat 16n dén
sy 6n dinh cua hd dao:

- Hé s6 tham k cang nho thi ap luc nuéc
day troi Pactive 18n 16p JGS cang 16n va khi d6
I6p JGS cang dé mat 6n dinh;

- Hé sé an toan nho nhat chéng ap luc
nude day troi [FSupit] 18n 16p JGS khong
phai 13 hang s6 ma phu thugc cha yéu vao hé
s6 tham k va vi tri Z cua l6p JGS;

- L6p JGS ¢6 vi tri Z cang sau gan chan
tuong vay cang dé dat trang thai can bang on
dinh chéng &p luc nuwdc day trdi 1én 16p JGS.
Véi 16p JGS c¢6 chiéu day T = 2m va hé sb
thim k < 8.64E-3 (m/ngay) cua 16p JGS, vi
tri Z an toan chdng 4p luc nudc day troi lén
I6p JGS: Z > 6.0 (m). V&i l6p JGS c6 hé sb
tham k = 8.64E-3 m/ngay, véi chiéu day T =
4 m, vi tri an toan ti thiéu: Z> 3m;

- Su ha thdp muc nuéc ngam xung
quanh hé dao co thé gay 1Gn mat dat ty nhién
cong trinh xung quanh tang thém 40% so voi
truong hop 14n khéng c6 dong thim xuat
hién;

- L6p JGS c6 hé sb tham k cang nho, do
lGn cua mat dat xung quanh cang giam. Véi
I6p JGS c6 chiéu day T = 2 m va hé sé thim
k = 8.64E-4 m/ngay, do lin mat dat xung
quanh ¢ thé giam dén 30%:

- L6p JGS c6 chiéu day T cang I6n thi
chuyén vi ngang cua tudng vy va do lan mat
dat xung quanh cang giam. Véi 16p JGS c6
chiéu day T = 4 m va hé s6 thim k = 8.64E-3
m/ngay, chuyén vi ngang c6 thé giam dén 10%
va do ltn mat dat xung quanh giam dén 50%;

- Vj tri Z caa 16p JGS nam sau xubng
dudi chan tuong vay sé co hiéu qua hon viéc
tang chiéu day T 16p JGS véi muc dich on
dinh hd dao chdng ap luc nudc day troi 1én
l6p JGS;

- Vé6i 16p JGS ¢6 chiéu day T =2 m va
hé sé thim k = 8.64E-4 m/ngay, luu lugng
tham tong chay vao trong h dao da giam
khoang 100 lan so Vi trang thai ban dau (tir
10.25 m3/m giam xudng con 0.1 m3/m);

- V6i 16p JGS ¢6 chiéu day T =4 m, hé
s6 thAm k = 8.64E-3 m/ngay, luu lugng thim
tong chay vao trong hb dao da giam khoang
20 lan so voi trang thai ban dau (tr 10.25
m®m giam xuéng con 0.48 m3/m);

- Giai phap hop 1y vai 16p JGS chbng
thim cho h6 dao trong cong trinh nghién ciru
nén duoc chon lya nhu sau: k = 8.64E-4
m/ngay; T=2m;Z=6mQd
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