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Tom tét: Nuéc dudi déat 1a nhan té gay kho khan
cho viéc xay dung nén méng cac cong trinh, nhét 1a
cac cong trinh ngdm, do dé khi xay dung cén thuc
hién cac bién phap nhw bom thao khé hodc lam
déng cumg. Khu phic hop Happy project nam trén
dia phan Quén Tay Hé duoc thi cong véi 47 dai trai
déu trén dién tich xdy dwng 10.000 m? cé do séu tr
12,1 dén 18,25 m céch mat dét. Dé thi cong cac dai
yéu céu ha muc nuéc dudi dét xubng 1,5 m ké tr
day dai. Viéc thao khé da lwa chon phwong phap
hut nwéc bang 16 khoan thu nuwéc thdng ding.

Tinh toan, xac dinh lwong nuwéc bom thao khé
duoc thuc hién bdng phuong phap md hinh héa.
Phédn mém GMS10.3.2 dung dé I4p md hinh dong
chdy nuéc duwéi dét dua trén co s& cua thuat toén
MODFLOW. Vung xac lap mé hinh dwoc mé réng
bao trum |én cbng trinh xay dung voéi kich thudéc
370m x 420m. Cac 6 lwdi duwoce chia theo kich thuwéc
4m x 4m. Tinh toan lwgng nwéc thao khé duwoc thuc
hién bang céach gidi cac bai toan thuan theo céc
phuong én khac nhau dé chon duoc phuong én téi
wu gém 29 giéng khoan théo khd déu cé luu luong
1.040 m3/ng. Muc nuéce ha thdp dw béo duéi cac dai
xay dung déu dat yéu cau dét ra.

Tw khod: Bom thao khé, nwéc dwdi dat, cong
trinh thu nwéc, muce nuwéc ha thap

Abstract: Groundwater is unfavorable for
construction activities, so groundwater dewatering
or freezing needs to be carried out. The Happy
complex is located in Tay Ho District, Hanoi city.
The complex is to be constructed with 47 stations
which are evenly distributed over a construction
area of 10,000 m? in the depth from 12.1 to 18.25 m
below the ground surface. It is required to dewater

groundwater to have the groundwater level to be 1.5
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m lower the bottom of the stations. Vertical
groundwater wells have been selected for the.

The determination of groundwater pumping
rates for the dewatering had been carried out by
numerical modeling. GMS10.3.2 software had been
used to model the groundwater flow using the
MODFLOW modul. The modeling area is expanded
to cover the construction site with dimensions of
370m x 420m. The grid cells are 4m x 4m. The
groundwater pumping rates were determined by
solving forward analysis of different options to select
the optimal solution, which includes 29 pumping
wells with the same well pumping rate of 1,040
md/day. The lowered groundwater levels at all the
construction stations have met the requirement.

Keywords: dewatering pumping, groundwater,
water collection facility, groundwater drawdown
1. D&t van dé

Su ton tai nwéc dwdi dat it nhiéu can tré viéc thi
céng nén mong cac codng trinh xay dwng, do dé khi
xay dwng can phai c6 céc bién phap nhw bom thao
kho, lam déng cing,... Phu thudc vao diéu kién dia
chét thay van va xay dung ap dung cac dang bom
hat thdo khé nhw: Giéng kim, cong trinh thu nwéc
nam ngang, giéng khoan thang drng.

Giéng kim dung dé& bom thoat nwéc khi muc
nwéc ngam néng, mic dd gidu nwdc nhd. Giéng
kim gébm moét doan éng duc 16, dai khodng 1,0m,
dwdng kinh tr 30-40mm, dwoc bao boc b&i mot
mang tru dé tranh cac hat nhé chui vao. Ong dwoc
dwa vao dat bang cach xéi nwéc, khi gap dia tang
cleng thi st dung thiét bi khoan. Khi thiét ké thoat
nwédc, mot day giéng kim cach nhau khoang 0,6m
dén 1,5m lai dwoc ndi véi dng cai dworng kinh 16n
d&t trén méat dat va ndi véi may bom. Néu hd méng
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sau can b tri vai cip dat giéng kim. Giéng kim co
wu diém 14 két cAu don gidn, gon nhe, 14p rap don
gidn nhwng chi thich ho'p v&i tng dét c6 hé sé tham
nhd nhw dét cat hat nhd va hat vira, dét céat pha.
Nhwoc diém I&n nhat déi véi giéng kim 1a mat chan
khong tire 1a hién twong hat khéng khi vao éng hit.
Chi can muc nwéc ngdm ha thdp hon mat trén cha
doan loc la éng loc bi hé, giéng mat chan khong sé
ngtrng lam viéc lam cho céng tac bao quan va duy
tu phtrc tap, kéo dai thoi gian thi cong.

Céng trinh thu nwét nam ngang la hé théng
6ng loc dat ngang hodc hoi xién dwédi mat dat ma
theo dé nwéc ngdm sé chay vao éng rdi thu lai dé
thoat di. Hé thdng thu nwéc ndm ngang thworng két
hop v&i giéng thdng dirng ma & do c6 thé bom
nwéc 1én khdi mat dat. Cong trinh thu nwdc ndm
ngang c6 thé ap dung dé thao khé céac tang chra
nwéc gidu song nhuwoc diém cha nd 1a khong dat
dwoc sau, nén chi thich hop khi thao khd & céc tang
chtra nwéc néng khoang 10-15 m.

Céng trinh thu nwéc thang dimg la cac giéng
khoan thang ding c6 thé dén chiéu sau rat Ion va
dwéng kinh ciing rat Ién. CAu tao cua giéng khoan
gdm 3 phan lan lwot tir trén xudng: éng chéng dé
bdo vé thanh giéng khoan va dung dé duwa nuéc
lén; 6ng loc dung dé thu nwéc tr tAng chira nuwéc
va 6ng lang & dwéi cung la noi chira cac vat liéu
vun thdé cé trong qua trinh bom nwé&c. Phu thudc
vao yéu ciu thao kho dé tinh toan lwong nwéc can
thdo kho, trén co s& do thiét k& sé lwong giéng
khoan; d6 sau, dwéng kinh va cAu trac giéng khoan,
so d6 bd tri cac giéng khoan trén mat bang. Théo
khé bang giéng khoan cé wu diém |a 4p dung duoc
dbi véi cac tang chira nwéc sau, ha thAp muc nwéc
I&n. Nhwoc diém |a c6 gia thanh Ién. Tuy nhién day
la phwong phap théng dung dwoc st dung nhiéu
nhat.

Khu phtrc hop Happy project ndm trén dia phan
Quan Tay Hb dwoc thi cong véi 47 dai (Station) trai
déu trén dién tich xay dwng c6 d6 sau tir 12,1 dén
18,25 m cach mét dat. Dé thi cong cac dai yéu cau
ha muc nudc dwdi dat xudng 1,5 m ké tir day dai.
Viéc thao khé Iwa chon phwong phép 16 khoan thu
nwéc thang dirng.

2. Gi&i thiéu vung nghién cieu

Khu phrc¢ hop Happy project c6 dién tich

10.000m?2 nam trén dia phan Quan Tay Hb. Cong
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trinh xay dwng chia thanh 3 Zone nhw hinh 1. Viéc
thi céng sé thuc hién thanh 2 1an theo trinh tw: Zone
2 thi cong truéc, Zone 3 va Zone 1 thi cong sau,
doéng thoi.

Hinh 1. So d6 vj tri cac cac Zone

Vung nghién ctru cé lwvgng mwa trung binh nam
khoang 1.670 mm
Khoang 80% lwgng mwa cd nam tap trung vao mua

song phan bd khéong déu.

mua tr thang 5 dén thang 9, I&n nhét |a thang 7 va
8 nhw thé hién & hinh 2.
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Hinh 2. Béc tring 4m viing ndi thanh Ha Noi

Nwéc dudi dat & day rat gidu, tap trung chi
yéu trong 2 tAng chlra nwéce 16 hdng cac trdm tich
b& r&i Bé tw 1a tAng chra nuwéc Holocen (gh) khéng
c6 ap luc phia trén phan bb & dd sau 10-30 m cach
mat dat va tang chra nwédc Pleistocen (gp) c6 &p
lwc & phia dwéi phan bd & do sau 40-70 m cach
mat dat nhw thé hién & hinh 3. Noi day dang dwoc
khai thac manh mé& dé phuc vu cp nwéc sinh hoat.
Xung quanh khu vwyc xay dwng cO cac nha may
nwéc Ién nhw Céo Binh & phia Tay Bic, Yén Phu
phia Pong Béc, Ngoc Ha phia Dong Nam khai thac
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voi lwu lwong t vai chuc dén xép xi 100 nghin
m3/ng.

Viéc khai thdc manh lam cho déng thai nwéc
duwéi dat bi pha huy, muwc nwéc ha thap sau song
van c6 dao déng nam: dang cao vé mua mwa va ha
thdp vé mua khé véi bién dd khoang trén dudi 1 m.

3. Phwong phap va két qua nghién cieu

3.1 Xdc dinh céac théng sé dja chat thuy van

DPé xac dinh cac thong sé dia chat thuy van da
thwc hién mét thi nghiém bom chum gém 01 16
khoan bom nwéc va 2 16 khoan quan séat tao thanh
1 tia nhw hinh 3 nham xac dinh hé sé thdm (k), hé
s6 dan (km), hé sé nha nuwéc () va hé sbé dan muc
nuwoc (a).

CHU GIAL:
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Hinh 3. Mét cét dia chat chum 16 khoan thi nghiém

Két quad bom thi nghiém xac dinh dwoc cac
théng s6 nhw sau:
- Mwc nwéc tinh: 14,1 m
- Mwyc nwéc dong: 18,8 m
- Muwc nuwéc ha thdp: 4,7 m
- Lwu lwgng bom 5,5 I/s ( 475,2 m3/ng)
- Heé sb dan nwéc Km = 774 m?/ng

- Hé sb thAm K = 43,04 m/ng
- Hé sb nha nwéc dan héi p* = 7,64.10°3
3.2 Xdac dinh mwce nwéc

Xac dinh muwe nwdc dwdi dat 1am cadn c& tinh
toan d6 ha thdp dén chiéu sau yéu cau thao kho.
Chiéu sau mwc nuwéc cach mat dat theo két qua thi
nghiém la 14,10 m. Tuy nhién mwc nwédc nay chi
quan trac tai 1 thoi diém, do vay dé an toan cho viéc
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thi cong can lay mwc nwédc & vi tri cao nhat. Noi suy
tir cac 16 khoan quan trac & khu vuc lién ké, theo d6
muc nwéc dudi dat cao nhat duwoc lay vao mua
muwa la 13,28 m cach mat dat.

3.3 Tinh toan, xac dinh lwong nwéc bom thao khé

Tinh toan, xac dinh lwgng nwdc bom thao khd

duwoc thuwc hién bang phuwong phap mé hinh héa.
Phan mém GMS10.3.2 dung dé 1ap mé hinh dong
chdy dwéi dat dwa trén co s& cla thuat toan
MODFLOW véi két quéa nhw sau.
a. Vung xac ldp vung mé hinh dwgc mé réng bao
trum Ién cong trinh xay dwng véi kich thwédc 370m x
420m, cac 6 lwdi dwoc chia theo kich thwéc 4m x
4m nhw hinh 4.
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Hinh 4. Vung xay dwng mé hinh va cac 6 lwoi
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b. So' d6 hoé méi triromg thdm thanh 4 16p (hinh 5):

- Lop 1. Sét, sét pha xdm vang, xam xanh
twong wng véi I6p cach nwéce bé mat;

- Loép 2: Céat pha mau xdm vang, xdm nau
twong wng véi tang chira nwée gh;

Z-axis
329100 10

- Lop 3: Cudi séi lan cat san twong rng voi
tang chva nwéc gp;

- L&p 4: Cét két, cudi két, san két twong &ng voi
I&p cach nwéc dwdi cung.
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Hinh 5. C4u trdc 3D cda mé hinh

c. Hiéu chinh m6 hinh

Dé gilp cho viéc gidi cac bai toan chinh ly trén
md hinh dwoc chinh xac can xac dinh diéu kién
muc nwdc ban dau va muc nwdce tai cac 16 khoan
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Két qua hiéu chinh mé hinh déi véi bai toan én
dinh cho théy, gira myc nwdc md hinh véi muc
nwéc thwe té tai chum 16 khoan thi nghiém va 3 16
khoan quan trdc c6 mirc dd phu hop dat 96% (hinh
6).

d. Tinh toan xac dinh lwong nwéc thdo khd

Tinh toan, xac dinh lwvgng nwéce thao khé dwoc

thwe hién bang céach gidi cac bai toan thuan theo
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quan sat dé chinh ly md hinh. Ngoai 2 16 khoan
quan sat XD1, XD2 da thu thap thém duoc 3 16
khoan quan sat khac xung quanh khu vwc cdng
trinh.

Hinh 6. Két qua hiéu chinh mé hinh déi véi bai toan én dinh va khong én dinh

cac phuong an thiét k& mang lwéi khac nhau vé sé
lwong va vi tri cac 16 khoan, vé lwu lwong thao kho
dé chon phuwong an t6i wu ma theo d6 mang luéi
thao khd gdm 29 giéng khoan déu cé lvu lwong
1.040 m3/ng c6 vi tri nhw thé hién & hinh 7. Két qua
dw bao chiéu sdu mwc nwéc ha thap nhw thé hién &
hinh 8. Chi tiét két qua tinh toan thé hién & bang
tbng hop dudi day.
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PHU LUC 1: SO O BO TRi GIENG KHOAN THAO KHO VA HE THONG THOAT NUGC ZONE 1
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Hinh 7. Vi tri 29 giéng khoan bom théo khé
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Hinh 8. Muc nuwéc ha thdp dw béo khi bom thao kho
Béng téng hop két qua tinh toan, dw bao ha thdp muc nutdc
Pai xay dung Giéng thao khd Dw bao dd sdu mwc nwéc, m
D6 sau yéu cau A hia
STT | 6 hieu Tén ot 0. m STT S;iéhr:z’“ Tai giéng Tai dai
1 Z1-6 Z1-PC22+1 15 l GK1 16,45 15,2
2 2 GK2 16,45
3 3 GK3 16.45
4 22-12 Z2-PC20+5 15,5 4 GK4 16,45 15,7
5 5 GK5 16,45
6 Z3-38 Z3- PC29 20,35 6 GK17 21,5 20,5
7 7 GK20 21
8 8 GK22 21
9 9 GK23 21
10 10 GK26 21,5
11 Z3-18 PC-3B-6 17,65 18
12 Z3-8 PC-3B-7 17,65 11 GK25 19 18
13 Z3-48 PC-3B-3 17,65 18
14 Z3-39 Z3- PC31 18,75 12 GK10 19,5 19
15 13 GK11 21
16 14 GK12 20
17 15 GK13 20,5
18 Z3-40 PC-7B-1 19,75 16 GK9 20,5 20
17 GK7 21
19 Z3-41 PC-6B -2 17,65 18
20 73-42 PC-6B-3 17,65 18 GK6 21 18
21 Z3-43 PC-3B-5N 17,65 18
22 73-44 PC-6B-1 17,65 18
23 73-47 PC-3A-5 16,45 17
24 Z3-49 PC-1S 16,25 19 GK8 19,5 17
25 Z3-1 PC-4A-2 17,65 20 GK21 19 18
26 Z3-3 PC-4B-1 17,65 21 GK24 19,5 18
27 Z3-12 PC-7+1 17,65 22 GK29 19 18
28 Z3-13 PC-1A-4A 18,35 23 GK27 21,5 19
29 Z3-15 PC-3B-5 17,65 24 GK18 19,5 18
30 Z3-16 PC-4B-2 17,65 25 GK19 19,5 18
31 z3-17 PC-3A-3 18,95 19
32 Z3-18 PC-3B-6 17,65 18
33 Z3-20 PC-5B-1 19,75 26 GK16 20,5 20
34 73-23 PC-4B-1 19,75 20
35 73-24 PC-1C-2 16,85 17
36 73-25 PC-6B-2N 17,65 27 GK15 20,5 18
37 28 GK14 21
38 73-26 PC-1A-3 16,25 17
39 Z3-31 PC-1C-1 18,95 19
40 73-32 PC-1B-1 16,25 17
41 Z3-33 PC-1A-1 16,25 17
42 73-34 PC-1A-4 16,25 17
43 73-37 PC-1A-5 18,55 29 GK28 20

48 Tap chi KHCN Xay dung - s 4/2023



DIA KY THUAT - TRAC DIA

Két qua dw bédo muc nwdc nhw bang trén cho
thdy muc nudc & tat ca cac dai xay dwng déu thoa
man yéu cau dat ra.

e. Thiét ké |6 khoan bom thao khé

Céc 16 khoan thao khé déu dwoc bom lwu lwong
12 I/s (43,2 m3h ho&c 1040m3ng) duoc thiét ké
nhw nhau (hinh 9).

PHU LUC 3: THIET KE CAU TRUC L6 KHOAN BOM THAO KHO

Vi tri dia ly: Pha Thuong - Tay Hb - Ha Noi

B0 SAUTANG (m)| BE | THUAC
DAY ™ COT DIA TANG | CAU TRUC LO KHOAN ME TA THACH HOC
TANG LE T : "
T BEN
Hé théng thoat nudc
+0.5
——

7

7z Set pha mau xam vang, xam nau
Z
00 | 10.8 | 10.8 7z

Cat hat nho - thé, lan san sdi,
(.}ng :hﬁng
P90 1 May bom chim ink, cong sust 50m3/h
108 | 261 | 153 +0.331.0 ?’f 26.0-31.0
@/ 7 Cat hat tha 1an san sai,
Ozlg loc due 18 cudn ludi
@140
e 31.0-43.0
(l}ng Iﬁng
261 450 (189 T 2140
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Hinh 9. Thiét ké cdu tric 16 khoan bom thao kho

Két qua tinh toan dw bao véi mirc dd bom thao
kho I&n nhat la (32.140m%ngay), cho thay do Iun
mat dat 1a 0,0006m. Nwdc bom Ién dwoc thoat theo
29 duwong, lwu lwong méi dwong 1040 mé/ng, dua
ra hé théng thoat nwéc cta thanh phé, ddm bao an
toan cho méi trwdng.

4. Két luan

Ké&t qua tinh toan xac dinh lwong nudc thao kho
khi xay dwng Khu phtrc hop Happy project ndm trén
dia phan Quan Tay H6 dwoc tdng két thanh cac két
luan sau day:

Tap chi KHCN Xay dung - s 4/2023

- Phuwong phap thao khd bang cong trinh thu
nwéc thadng ding la phi hop dé xay dwng khu phirc
hop Happy project;

- Phuong phép du bédo mwc nuéc ha thip bang
mé hinh dong chdy dwéi dat véi so dd 4 16p phl
hop véi tinh hinh thuc té dé c6 thé xac 1ap mai lién
hé gitra lvu lvong thao khé, sb lwong va vi tri cac
giéng khoan th&o khé véi d6 ha thdp muc nwéc lam
co s& thiét ké phuwong an thao kho hop ly, tiét kiém
nhét;

- Phuwong an thao khd hop Iy véi 29 16 khoan
v&i lvu lwgng bom méi 16 khoan nhw nhau 1a 1040
m3/ng dam bao ha thdp mwc nwéc tai cac dai xay
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dwng thod man yéu ciu dat ra va ddm bao an toan

cho méi trwdng.
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