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Tém tit: Cic cong trinh dwge xdy dung trén nén cat chay cé yéu cau ha thap mwc nwéc ngam
(HMNN) trong qud trinh thi cong méng thi viec HMNN sé quyét dinh s thanh bai trong qud trinh
xdy dung, gia thanh xdy dung, chat hegng nén, chdt lwong mong va chat liong cong trinh.

Hién nay rat nhiéu céng trinh da thwc hién da thanh céng nhung bén canh dé van con nhiéu
cong trinh that bai do nhiéu nguyén nhéan khéc nhau. Théng qua viéc nghién civu co s6 Iy thuyét va
cdc ton tai tir thiee té HMNN xdy dung mong cdc cong trinh, tdc gia dwa ra cdc gidi phdp cdi tién ky
thudt phit hop dé ndng cao hiéu qua coéng tac HMNN.

PAT VAN PE

Trong thuc té van d& HMNN dé thi cong
mong cac cong trinh nhu: Au thuyén Cau Dat
(Hai Duong), tram bom Kim Péi (Ha Bic),
tram bom Nhu Trac, Hitu Bi I (Ha Nam), cong
Lién Mac (Ha Tay cu), tram bom Tram (Hai
Duong), cong Vén Cbc, cbng Hi¢p Thuén, hé
thong kénh dan cuym cong trinh ddu mdi Hat
Mon - Dap Pay (Ha Tay cii),... va nhidu cong
trinh dan dung, giao thong, cong nghiép khac
con ton tai nhidu van dé sau:

- Chua ha dugc MNN xudng thip dén cao
trinh thiét ké yéu cau.

- Mai hd moéng van con dong thim chay vao
h6 méng lam sat 16 méi.

- Thiét bi khong san c6 va pho bién, chi
yéu van nhap ngoai nén viéc ap dung gip nhicu
kho khan va gia thanh thiét bi con cao.

- Viéc ldp dat va van hanh thiét bj nay con
yéu.

- Chon céc thong s6 thiét ké chwa phu hop
v6i thyc té hién trudng.

Nguyén nhan ctia cc ton tai nay 1a do van dé
khao sat (dia chét nén, dia chat thuy van: hé sd
thAm, MNN, nguén bd sung nudc,...), chua
nghién ctru k¥ kich thude hd moéng, chon phuong
phép HMNN va thiét bi chua phu hop, tinh toan
thiét ké va thi cong chua chinh xac, van hanh va
quan ly chua chu trong,... (Cac nguyén nhan nay
tac gia da néu o bai bao da dang trong Tap chi Ky
thudt Tai nguyén nude, s6 01-2010).
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Trén co so 1y thuyét va bai hoc HMNN &
mot sd cong trinh khong dat hidu qua tac gia
gidi thiéu cac giai phap k¥ thuat va thiét bi dé
nang cao hi¢u qua cong tac HMNN.

CAC GIAI PHAP KY THUAT NANG CAO HIEU
QUA CUA HE THONG GIENG HMNN

2.1. Tao l6p loc xung quanh giéng

Viée tao 16p loc ngugc xung quanh giéng dé
tang dién tich tlep xUc cua giéng va moi truong
dat co nude ngam, tang luu lugng nudce tham
vao giéng, tic 1a ting kha ning hut nudc cua
giéng.

2.1.1. Ha giéng bang cdch xdi thiyy lyc

Can chi ¥ mudn tao duoc 16p loc thi khi ha
ong loc bang phuong phap thiy luc, luu lugng
X6i tao giéng phai du 1on dé cac hat dat nho
xung quanh giéng dugc 16i theo dong chay 1én
phia trén va trao ra ngoai, cac hat cat soi tao 16p
loc cling phai du l6n dé co thé ling dong xubng
day giéng. Nhu vdy, trong moi truong dong
chay xung quanh giéng s& xuat hién 2 chuyén
dong ngugc chiéu nhau: cac hat dat nho & xung
quanh giéng dugc x6i 16 s€ theo dong nudc
chuyén dong tir dudi Ién trén, cat soi tao 16p loc
dudi tac dung cua trong luong ban than thang
sirc can cua dong nudc dé chuyén dong xudng
day gleng Mubn véy thi sau khi ha xong giéng
van tiép tuc bom nudc vao giéng de dam bao
V,>W va d6 cat soi xung quanh giéng tao 16p
loc dam bao Vi<W. Vo1 W 1a van tdc roi déu



ctia mot hat ran don doc trong nudc tinh (d0 thd
thuy luc);

+ Luu luong nudc x6i tao giéng phai cho van
tbc dong chay trong 15 x6i thoa man diéu kién:

V=Low=1"1 42 (1)
w 24 u
Trong do:
V, — Van téc dong nuéc trong 18 x6i tao
giéng (m/s).

Q — Luu lugng nude x6i tao 16 (m?/s).

- Dién tich 13 x6i tao giéng (m?).

W- D6 thé thity lyc cua dat nén xung quanh
giéng da bi x6i (m/s).

y1 — Trong luong riéng cta hat dt nén bi x6i
(T/m*).

v — Trong luong riéng cuia nudc (T/m’).

d — Dudng kinh hat dat nén bi x6i (m).

p-He sb6 nhot dong luc cta nude (T.s/mz).

+ Duong kinh hat vat lidu (cat soi) tao 16p
loc phai du 16n dé dam bao diéu kién ty ling
xudng day giéng:

24 u w
Trong do:

W — DO thd thiy luc ctia vat li€u (cat soi)
tao 16p loc (m/s).

Yes — Trong luong riéng cua vat li¢u (cat soi)
tao 16p loc (T/m).

d.s — Puong kinh hat vat li€u (cat séi) tao lop
loc (m). [4]

2.1.2. Ha giéng khi cé dimg vich

Viéc do cat soi dé hinh thanh 16p loc giita
dng vach va thanh ong loc phai duoc tién hanh
ngay sau khi ha giéng xudng du chiéu siu, khi
d6 cat soi van phai bom nudc vao day 16 khoan
nhung v6i luu luong phu hop, dong thoi ning
dan 6ng vach Ién.

Trong céac loai dit thim nudc manh, nude bi
hut nhiéu c6 thé gy cho thanh 15 khoan bj sup.
Pé tranh hién twong nay, phai bom thém khi nén
cing véi nuée (ha ong bang khi nén) vao 16
khoan hoic ting thém chiéu day 16p cat soi loc
nguoc xung quanh giéng.

2.2. Tao cdc thu nwéc ngim

Tao cac hio cat thd didn nudc tham vao xung
quanh giéng dé nang cao kha nang hut nudc cia

giéng. Khi dat nén c6 hé sé thim nho, cac hio
dan nudc bang cat s6i xung quanh hé mong ndi
lién thong cac giéng dé tang dién tich thAm nudc
vao giéng ca theo phuong ngang va phuong
dung, nhat 1a khi dat nén co hé sb tham khong
dong nhéat. Phuong phéap nay chii yéu tao duoc
hao c6 chiéu sau khong 16n.

Tao hao tiéu nudc ngdm dudi siu hodc hé
théng hao tiéu nudc (dralnage system) xung
quanh pham vi can HMNN de dan nudc ngam
vé hd tap trung nudce hoac giéng chu, r6i bom ra
khoi hé méng. Phuong phép nay tao dwoc hao
¢6 chiéu sau 16n hon va dugc ing dung khi gip
céc hién tuong nudc ngam co ap sé rat hiéu qua.

2.3. Néing cao chit lwong ciia cong tic khdio
sdt

Khao sat k§ dé phat hién nhimg vung c6 16p
xem kep lam giam kha ning thdm dung cua
nudc trong modi trudong xung quanh giéng. 6]
ving chau thd cac song va nhat 1 ven séng do
su hinh thanh dit nén c6 MNN cao thuong do
qua trinh boi dip kéo dai nhiéu nim nén trong
qué trinh hinh thanh thuong gip cac tran 1t kéo
theo nhiéu phu sa tao thanh cac 16p xen kep
trong tng cat min cua dat nén. Khi giéng kim
hat nudce thi kha niang thAm nudc theo phuong
dung giam va tat nhién hiéu qua HMNN khong
dat duoc hiéu qua. Vi vay, truée khi hé thong
giéng lam viéc can ding voi nudc cao ap choc
thing céac 16p xen kep nay hodc c6 gidi phap
phu hop dé Ke=K,..

Tai cac vi tri cuc bd c6 thé dia chit thay doi
lam hé s thim giam nho, ma giéng kim loc lai
dat dang vi tri nay sé bi tac hodc giam hiéu qua
tiéu nudec.

Ciing c6 thé c6 cac 6ng dong do x6i ngam
tao thanh trong pham vi hé méng, néu ching ta
khong c6 bién phap bit ching trudec khi HMNN
thi hiéu qua HMNN ciing sé khong dat duoc.

2.4. Twong ngin nwoc két hop HMNN

Khi d4t nén co hé s6 tham 16n, dé giam luong
nuée ngam chay vao hd mong va néng cao hi¢u
qua giam ap luc nudc ngam cua hé thong giéng
kim ta nén bo tri cac tuong chong tham nam doc
theo cac tuyen tlep glap v6i ngudn bd sung nudc
nhu: song, hd, kénh, sudi... hoic ca theo dudng
vién xung quanh hé méng trude khi ha hé thong
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giéng HMNN. Tac dung cia tudng trong viéc
HMNN phu thudc vao chat lugng tuong, chiéu
sdu cim vao trong dat cua tuong chéng tham ké
tir cao do day hd méng tré xudng, do kin nudc
cia tuong chong thim, sy lién két giira cac
tuong chong thim va ting khong tham nudc.

Tuy ting truong hop ma ta ¢ thé sir dung
céc loai tudng chdng tham sau day:

- Van dic biét c6 tac dung chdng thAm (co
thé 1a cur thép hodc cur nhya c¢6 bd phan lién Kkét
gifta cac tim cir dé ngan khong cho nudc chui
qua khe ctr). Con céc cur thuong thi khong co tac
dung chéng tham nhu d ndi & trén.

- Khi hé moéng sau (nhu trong xdy dung nha
¢6 nhiéu tang ham), thuong dung hé théng coc
Barrete hodc coc xi mang dat.

- Tuong chéng tham bang cach phuyt vira va
céc nhil tuong vao cac khe hong hodc cac vét
nit né cua dat (phut vira xi mang, phut vira si-li-
cat, phut bi —tum).

- Chan ngudén thim manh vao hé mong:
Khoanh cac ving thAm manh bang dung dich dat
sét. Tai cac vi tri cuc b nhu: cac hang hoc khu
vue ¢6 nhleu cudi soi, phia gan cac ngudn cung
cap nude ngdm (song, hd, bé chira nude...) can
phai dugc bit hodc han ché dong tham trude khi
hé thong giéng kim loc van hanh.

- Lam tuong chong tham hdn hop.

Cac tuong chéng tham khong c6 kha ning
chdng tac dong ctia nudc ngdm & diy mong cong
trinh. Vi véy ciing can bd tri thém hé thong tiéu
nudc hoac HMNN dé giam ap luc ddy mong.

2.5. Swr dung giéng hit siu

St dung gicng séu dé tang chiéu dai ong loc
trong giéng va tang kha nang hat nudc cua
giéng. Pong thoi sir dung cac bom co dng hut
sdu hay bom chim ¢ moi gleng trong hé¢ thong
giéng HMNN gitip cac giéng lam viéc lién tyc,
giam cong tac quan ly van hanh (vi gidm kha
ning hét nu6e hodc bi ho 6ng hat). Dong thoi
giam sy cb may moc, dudng ong khi van hanh
giéng vi kiém tra, thay thé cac thiét bi hu hong
cua gleng doc lap, dé dang va kip thoi.

2.6.Bo tri hé thong giéng kim hop ly

V6i nhitng ving thay 601 hé s6 tham K. Tai
cac vi tri dat nén c6 hé ) tham cao, vi tri gan
cac ngudn cung cip nudc ngam nhu song, hd,
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a0, bé chira nude. .. ta bo tri hé thong giéng kim
day hon hodc c6 kha ning thu nudc 16n hon va
ngugc lai.

2.7. Cé phwong dn diéu chinh khi méi
truwong thim quanh giéng thay déi

Luong trudc moi truong thim xung quanh
giéng c6 thé thay d6i trong qua trinh giéng lam
viéc nhu nude ngam dang cao hodc ha thap theo
mua, thuy trleu mua, muc nudc cua cic nguon
cung cip nudc ngam, dat bi hit nude co thé bi
lan sut, sat 16, cac hat nho, chit hitu co chuyén
dong vao xung quanh giéng lam giam nudc
thim vao giéng.. . dé co cac tinh toan chudn bi
phuong an ddi pho kip thoi.

2.8. Pim bdo nguon ning lwong cho hé
thong HMNN

Bén canh cac cai tién trén mot yéu tb rét
quan trong 13 ngudn nang lugng (chu yéu ngudn
dién) phai dugc chuan bi k¥ ludng ca vé luong
va chat. Pong thoi phai c6 ngudn du trir dé dam
bao hé théng giéng lam viéc lién tuc.

2.9. Thi nghiém hién trwong xdc dinh cdc
thong sé tinh todn ciia hé thong HMUNN

Thi nghiém hién truong 1a viéc 1dp cac mo
hinh thi nghiém tuwong ty nhu phuong éan
HMNN ma thiét ké du kién hodc lua chon dé
thuyc hién tai hién truong cong trinh ma nd s€
phuc vu thi cong dé khang dinh lai cac théng sb
dung trong tinh toan va diéu chinh thiét ké.

Thi nghiém hién truong duoc thye hién trong
giai doan thiét ké k¥ thuat. Qua d6 cho ta c6 diy
du co s& khoa hoc va thuc t& dé diéu chinh bd
sung cho phuong an k¥ thudt, ddm bao cho
phuong an HMNN chic chin va hiéu qua.

Muc dich cua thi nghiém hién truong:

- Kha nang thyc hién cua phuong an, kha
ning lam viéc cuia thiét bi dé rat kinh nghiém t6
chtrc thi cong hé théng HMNN ma cu thé 1a ha
giéng va tao 16p loc xung quanh giéng.

- Xac dinh dugc kha chinh xac luu lugng
nu6e phai hit & hé moéng (Q), ban kinh anh
huong R, khd nang hut nu6e cua mdi giéng dé
diéu chinh thém, bét thiét bi, s6 lugng va chiéu
sau ha giéng phu hop véi thuc té.

- Lua chon duoc phuong an thi cong giéng
¢6 hi€u qua va phu hop.

- Xac dinh dugc thoi gian thi cong thuc té dé



diéu chinh lai tién d thi cong phi hop.

2.13. Cdi tién thiét bi

Viéc nhdp cac thiét bi gleng kim loc con
nhiéu khé khin, gia thanh dat nén viéc cai tién
va thay thé thiét bi 1a van dé cép thiét.

2.13.1. Thay giéng kim bang giéng nhia

Hinh 1. Sir dung giéng nhwa HMNN cong
Hiép Thudn
Vé ban chét giéng nhua 1a mot loai giéng
thuong dugce ciu tao tuong tu nhu gleng khoan
UNICEF gom 2 phan: dng thanh giéng va ong

loai nho 14 thiét
bi tu ché tao tur
cac oOng nhua
PVC, duong
kinh 6ng nhya
16n hon va thiét
bi bom sdu
(giéeng  khoan
UNICEF  phai
hat chan khong).

S6 lugng va - ———lL———'——
do sau cua cac
giéng nhya dé

loc nudc, cob |
may bom hut I;‘:zl
SV EY moi P
giéng, Ong tép % ong chong PVC
trung nudc, Z $ 78
mdy bom va / L éong PVC
éng din  xa / L/é
nudc.

Giéng ndy - "/—-I- //,"l——
khac giéng !
khoan UNICEF N

/ong loc

[}

yng PVC

L e e

Hinh 2. So do cdu tao giéng

HMNN ciing dugc quyét dinh boi luu lugng va
do HMNN. Riéng viéc xac dinh luu lugng hut
nude cua moi giéng phai thong qua thye nghiém
hién truong. Trong thiét ké co the tinh kha nang
hat nu6e giéi han cia mdi giéng theo kinh
nghi¢m.

Tinh toan thiét ké ciing c6 thé ap dung cac
cong thirc tinh toan HMNN bang hé thdng giéng
kim dugc dé cap trong cac tai lidu [1, 2, 3, 4, 5,
6] hoic theo phan mém Modflow.

Theo Cong ty C6 phan x@y dung Thuy lgi
Hai Phong thi gia thanh cac giéng nay ré hon rat
nhiéu cac giéng kim nhap tr Trung Quoc cung
¢§. C6 thé mua & bat ky mot thi trAn nao, thi
cong va lap dat giéng dé dang.

Qua céac phan tich trén cho thdy cac cai tién
thiét bi gop phan giam gia thanh HMNN la rat
13. Co so 1y thuyét tinh toan xac dinh cac thong
sO ky thuat dé thiét ké HMNN khi ung dung
thiét bi nay dam bao cac diéu kién k¥ thuat va
phu hop véi thyc tién can duge xem xét két hop
v6i thi nghiém hién truong.

2.13.2. Cai tién thiét bi khdc cho giéng

* Khi diing giéng nhya

Kéo dai doan 6ng loc tir day giéng cho dén
MNN tu nhién dé ting kha ning thu nuéc cua
moi giéng va khic phuc hién tugng hé s6 tham
ngang va dung khac nhau.

* Khi dung giéng kim

Thiét ké ong loc gdm 2 ong ong loc & bén
ngoai c6 duc 16 déu dan & thanh éng nhu cac dng
loc thuong va & ng bén trong khong duc 18. Tuy
theo thiét bi bom sit dung thi c6 thé dat cac chd
bom & cudi ong trong hodc dé ho. Nudc trong
giéng chi chui vao 6ng bén trong qua chd bom
hodc dau hé phia dudi coa nd tranh dwoc hién
twong hd 6ng loc. Do do, khong khi khéng thé vao
trong ng loc cho dén khi mot phan cua dng loc
gﬁn nhu bi 16 hoan toan 1én khoi mat nudc ngﬁm.

* Tw dong hoa h¢ thong bom

Khi dung giéng thuong hoac giéng nhya cin
lap dit thém hé thong ty dong dong, hé thong
van phao két hop cac cong tic dién. Co thé
dong mé toan bd cac may bom ciia hé thong
hodc mot sO giéng. Thong thuong mdi nhom
giéng st dung mét may bom hodc may bom
doc 1ap cho mdi giéng.
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Két ludn

Cong tac khao sat 1a cong tac dac biét quan
trong dé quyét dinh dting giai phap HMNN, tinh
toan thiét ké, bo tri thiét bi, ....

Can nghién ctru k§ hé méng dé dua ra giai
phdp HMNN theo tung thoi ky thi cong phu
hop.

Céac thiét bi HMNN truyén thdng thuong
phuc tap, gia thanh cao, lai thuong phai nhép
ngoai. Vi vy, can nghién ctru cai tién thiét b
HMNN sao cho vira don gian, vira d& ché tao va
gia thanh ré.

TAI LIEU THAM KHAO

Viéc tinh toan thiét k¢ HMNN con gip
nhiéu khé khan, mat nhiéu thoi gian. Can van
dung coéng nghé tin hoc vao thiét ké dé ting do
chinh xéc va gidm thoi gian va cong suc.

Thi cong hé théng HMNN doi hoi phai ti
mi, chinh xdc va phai ¢6 cac giai phap ky thuét
lam tang luu luong vao céc giéng. Mat khac
cling can c6 cdc giai phap ngan dong thAm manh
phia ngudn b sung nude ngim vao hd mong.

Nén tu dong hod dugc cong tac nay la
t6t nhat. Dé nang cao hiéu qua van hanh va quan
1y hé thong thiét bi HMNN.
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Abstract:
TECHNICAL SOLUTIONS TO IMPROVE THE EFFECTIVENESS
OF THE SET OF WELLS FOR LOWERING THE GROUND WATER LEVEL
ON RUNNING SAND FOUNDATION

Tran Van Toan

Structures that are built on running sand foundation require a lowered ground water level
(HMNN) during the construction of foundation base, lowering ground water level is very important
since it will affect the success of construction as well as construction cost, foundation quality and

the whole structure quality.

Nowaday, many constructions are successful when applying this method, but there are still many
others fail because of some reasons. This article analyses the theory and the empirical solutions at
worksites and then proposing the technical solution to improve the effectiveness of the works.
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