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TOM TAT

Hién nay, trong qua trinh thi cdng nha cao tang cé tang ham, hodc cac cong trinh ngdm bén dudi
madt dat & nudc ta co xay ra cac hién tugng nhu buc ddy hé mong, cat chay bén hong tuong vay,
sut Iin mat dat,... gay thiét hai nghiém trong vé ngudi va tai san. Cac hién tugng nay thudng xay
ra trong qua trinh bom hut thao khé nhdm ha thap muc nudc ngam. Mot trong cac nguyén nhan
dan dén cac hién tugng trén la do viéc danh gia dac diém dia chat thay van khu vuc thi cong chua
rd, nén ap dung cac phuong phap tinh toan thiét ké chua phu hop véi ting diéu kién dp dung.
Bén canh do, trong qué trinh van hanh cac hé théng thao kho ha muc nuée ngam chua dugc kiém
soat chat ché nén khi ha thap muc nudc qua muc (vugt qua gisi han cho phép) don vi thi cong
khéng co bién phap x ly phu hop va kip thai. Trong bai bdo nay, nhém téc gid cung cap cac cong
thic tinh toan luu lugng tuong Ung véi muc nudc ha thap theo thiét ké dp dung cho cac diéu kiéu
giéng hoan chinh va khéng hoan chinh, 4p dung trong cac diéu kién dia chat thuy van khac nhau.
Bén canh dé, nhom tac gia dua ra cac budc tinh toan luu lugng bom hdt khi thiét ké va dé xuét luu
d6 kiém soét qud trinh thiét ké, van hanh hé théng théo khd ha muc nudc ngdm véi mong mudn
gitp cac don vi thi cdng cé céi nhin t8ng quan hon vé qui trinh tinh todn thiét ké hé théng bom

hut thao kho, qua d6 cé thé van hanh hé théng an toan hon.
Turkhoa: Hé thong thao kho, khao sat dia chat thuy van, thi nghiém bom hit nudc ngam, hé dao

sau

MG PAU

Qua trinh khdo sat dia chét thuy van cho cac cong
trinh dang khai dao hé dao siu va tdng him & Viét
Nam thudng xay ra cac hién tugng buc ddy hé mong,
cat chay, lun mit dat, hau hét truc tiép hodc gian tiép
lién quan dén viéc kiém soat cong tac ha thip muc
nudc ngadm. Viéc nay anh hudng dén cdng trinh dang
thi cong va cac cong trinh 14n can, gay ra cac thiét hai
16n vé ngudi va tai san. Cac hién tugng d6 co thé phat
trién manh néu trong qua trinh khéo sit diéu kién dia
chat thuy van don vi khao sat chua danh gia day da va
chi tiét hodc bo qua viéc mo ta cac dic diém céc ting
chita nudc nhu chiéu sau, thé ndm, huéng dong chay,
va thi nghiém cdc thong s6 dia chét thuy van khong
chinh xdc..., 1am cho cac don vi thi cong thao kho tinh
toan thiét ké luu lugng chua phtt hgp dan dén cac su
6 xdy ra nhu da néu ¢ phén trén anh hudng lén dén
cong trinh dang thi cong, cic hoat dong kinh té, xa
hoi, va moi trudng.

Vivay, d€ cong téc thi cong va van hanh dugc an toan,
dang tién d¢ cdn phai c6 mét quy trinh hudéng dan chi
tiét cac budc thiét ké, lip dit va van hanh hé théng
thdo kho.

Ngudi ky su dia ky thuat mudn thiét ké mot hé thong
thdo kho pht hgp va hiéu qua cin phai hiéu biét cic

phuong phap tinh toan Iuu lugng va do ha thip muc
nudc va diéu kién dia chit thuy van dé ing dung vao
tting loai cong trinh cu thé€ dé€ ¢6 sy lua chon gidi phap
dung ddn. Xudt phat ti muc dich trén, trong nghién
ctiu nay nhom tac gia trinh bay cdc phuong phap tinh
toan luu lugng ha thdp muc nudc ngdm cho cac dang
cdng trinh khac nhau trong cac diéu kién dia chat thuy
van khéac nhau, dua ra quy trinh cic budc tinh toan
thiét ké hé thong bom hut cho cong trinh va dé xuit
luu d6 hudng dan cac budc thiét ké hé thong thdo kho
trong thi cdng hd dao sau va tdng hdm nha cao ting.

HE THONG PHUGNG PHAP TiNH

TOAN LUU LUGNG VA THAP MUC
NUGC NGAM

Thiét ké hé thong thdo kho 1a xdc dinh kich thudec,
0 lugng, khoang cach va d¢ siu cta ting giéng, luu
lugng cdn bom hut dam bao ha thap muc nuéc dén do
sau thiét ké nhim dam bao bé mit hd dao ludn kho
rdo va an toan. Khi xac dinh dugc luu lugng tuong
ung véi do ha thdp muc nudc can thiét ching ta cd
thé chon cong sudt tiing loai may bom cho méi giéng
riéng 1é.

Trong tinh todn luu lugng tuong ting véi d6 ha thdp
muc nudc ching ta dua theo cac cong thiic tinh todn

Trich dan bai bao nay: Hai D H, Son N H. Pé xuat giai phap tinh toan ha thip muc nuéc cho céng
trinh ngdm trong céc diéu kién dia chat thay van khac nhau. Sci. Tech. Dev. J. - Eng. Tech. 2024;
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cho céc loai hao (xem nhu cac nhém giéng sdu hodc
giéng diém song song va co thé kéo dai ra vo han) va
giéng don, néu nhiing trudng hgp tinh theo cac cong
thiic cho hao cho két qua khong chinh xac ching ta
¢6 thé st dung céc cong thiic tinh cho tling giéng don
dugc trinh bay bén duéi.

Theo Mansur va Kaufman! dua ra cdc cong thiic tinh
luu lugng va d6 ha thdp muc nudc cho cdc loai cong
trinh thdo kho nhu sau:

P3i vai giéng khéng hoan chinh

Truong hop 1:

Cong thic tinh cho cic hao (cic nhém giéng) cé
nguon cép tit 1 phia (Hinh 1):

- Luu lugng Q (m3/s) la:
= H—h k (1)
— X
{(0.73 +0.27. %) o (- hg)}
- Va cot nudc con lai 16n nhét ctia cic hao thdo nude
la:
hD:ho($(Hfho)+1> @

Trong dé: x 1a chiéu dai hao (m), H 1a chiéu cao muc
nudc tinh (m), hg la chiéu cao muc nuéc trong giéng
(m), hy la chénh léch gitia cot nuGe bén trong va bén
ngoai giéng (thudng xdp xi 0.001H), k la hé s thim
ctia dat (m/s), va L la khoang cach ctia dudng nguon,
tuong duong véi ban kinh anh hudng ctia giéng R (m).
Mansur va Kaufman ndi ring biéu thic Q va hp phu
hgp véi ti s6 gitia ban kinh anh hudng va chiéu cao
¢t nude tinh (L/hg) bang hodc 16n hon 3.0, déi véi
moi diéu kién.

Muc nude ban dau

Duomg nguon

(/e

Hinh 1: Hao thodat nuéc khong hoan chinh trong
tang chia nudc khéng ap cé 1 bién bé cap

Cong thic tinh cho cic hao (cic nhém giéng) cé
nguon cép ti 2 phia (Hinh 2a):
- Luu lugng bom Q (m3/s) La:

0=

{(0.73 +0.27.(H;17h0)) %" G _hgﬂ 3)

Cong thic cho giéng don c6 ngudn cip ti 2 phia
(Hinh 2b):

- Luu lugng:
ik [(Hfs)Z 42}
Ow= In(R/ry x (4)
{1 + (0.30+ 107w ) Gin %Ss}

- B0 ha thip myc nu6e (H-h) hodc (H? - h2):
Khir> 1.5H,

Ow. R
H?— 1) =2In= 5
( ) Tk ©)
Khi r<1.5H,
V6i r/h >1.5, Stt dung cong thic (5)
Véir/h <1.5,
OwPIn(10R/H)
H—=h= 15 (6)
nkH [1 —0.8(s/H) }
Vé6i 0.3 < r/h< 1.5,
P=0.13InR/r (7)
V6i r/h<0.3,
P=Cy+AC (8)
Trong do :
Cy=0.13In(R/r) —0.01231n? (R/10r) )
Va
s 1 R s
AH R
+0.1131n In 34,

Trudng hop 2: Tdng chita nué'c ¢6 dp:

Cong thiic tinh cho cic hao (cac nhom giéng) co
ngudn cép tii 1 phial:

- Téng luu lugng (m3/s) la:

o (ka(H—he))

11
R+ Ey (an

Trong d6: E4 la thong s6 chiéu dai cdng thém, phu
thudc vao ti s6 clia d¢ sau xuyén ctia giéng so vdi bé
day tang chtia nudc, thu dugc tit Hinh 3. h, 13 cot
nudc trong giéng tinh tii ddy tdng chiia nuédc, D 1a bé
day tang chiia nudc.

- Cot nuGc con lai I16n nhat ctia hao la:

_Eq(H—h,)

hp = h
D R+EA +e

(12)
Trong d6 E4 dugc tra tii Hinh 2

Cong thiic tinh cho cic hao (cac nhom giéng) co
ngudn cép tii 2 phia (Hinh 4a)%:
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Muec neée ban dau

Dudng nguf)n

Pudng ngudn

PPILITTI 777777777 7777777777,
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(a)

Muc nuée ban dau

=

ls
TT77 777777777 77777777777,
L " I
™=

®

Hinh 2: a) st dung cho hao khéng hoan chinh, b) st dung cho giéng khéng hoan chinh

Muc nuée ban déu
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Hinh 3: Hao thoat nuéc khong hoan chinh trong
tang nudc co &p, vai 1 ngudn cap

- T8ng luu lugng Q (m3/s) la:
_ 2kDx(H —h,)
~ R+AD
- Khoang cdch y (tinh ti tim ctia hao) dat dén 1.3D,
khi d6 cot nudc h gia tang theo sy gia ting cua y, dugc
tinh theo cong thic sau:

(13)

(14)

h:he+(Hfhe)<y+/lD)

R+AD
Trong dé A la thong s6 phu thudc ti s6 gitia do xuyén
ctia hao va bé day tang chida nudc (tra Hinh 5). véi W
la d¢ xuyén ctia hao.

Cong thiic tinh cho giéng don c6 ngudn cip tu 2
phia (Hinh 4b):

- Luu lugng:

kD (H —h,)G

pr = R
In (—)
Ty

=0wxG (15)

niwede co ap

—]

0.2 /

Hinh 5: Bi€u d6 quan hé gilta ti s6 W/D va hé s6 A

Trong do:

w W /D
G:E(qu%/rw/ZWcos’r / )

2

(16)

- D0 ha thip muc nu6c (H - h):
Ta thay Q,, bdng Q,,, vdo phuong trinh (22) d€ tinh
do ha thip muc nudc, khi d6 h chinh la h,,..

P3i véi giéng hoan chinh

Trudng hop 3: Tdng chiia nuéc khéng dp
Cong thiic tinh cho cic hao (cac nhom giéng) co
ngudn cdp tii 1 phia (Hinh 6)2:

- Luu lugng Q (m?/s) 1a:

ka1
0= (H fho) 17)
- b6 ha thip muc nudc (H? - h2):
2 2\ (L—y) 242 18
(1212 = =2 (12— 1) (18)

Trong d6 : h, = hg + hy , va h tra ti biéu d6 Hinh 6
Cong thiic tinh cho cic hao (cac nhom giéng) co
ngudn cap tu 2 phia (Hinh 4a):
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Muc nuée ban dau

Q
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r 1] 2 |x
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Hinh 4: a) St dung cho hao khéng hoan chinh, b) st dung
ap

Hinh 6: Hao hoan chinh cé nguén cap tir 1 phia
trong tang nuéc khéng ap

h, L
0.8 j—-/r”ﬂ —
T oo
e | .
B—

T
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/
|
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Hinh 7: Biéu d6 tra do chénh léch h, gitla mat
thoang tu do va muc nudc trong tang chia’'

Mue nurée ban dau

‘ H
g $w ID
/L /////////////// /

|4_J

(b)

cho giéng khong hoan chinh trong tang chira nuéc cé

T6ng luu lugng Q (m3/s) va d6 ha thép muc nudc tai
cac hao dugc tinh giong nhu hao c¢6 1 nguodn cip va
tinh hai 14n, khi d6 luu lugng sé bang téng ctia hai lan
tinh.

Cong thic cho giéng don c6 ngudn cip ti 2 phia
(Hinh 8):

Luu lugng Q (m3/s), hodc do ha thép muc nudc (H?
- h?) tinh theo céng thiic sau:

27kD (H? — hZ)
In(R/ry)

(19)

w =

Mure nuée ban dau

7777777777777 A 77777777777,
l— " L i I

Hinh 8: Giéng don c6 nguén bé cap tu 2 phia

Truéng hop 4: Tang chira nuéc ¢é dp

Cong thiic tinh cho cic hao (cac nhom giéng) co
ngudn cdp tii 1 phia (Hinh 9)2:

T6ng luu lugng Q (m3/s) 1a:

kDx

="

(H — he) (20)

Trong d6 : h, = hg + hy , va h; tra ti biéu 6 Hinh 6
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Do ha thdp muc nude (H-h) & khoang cach y bat ky
tinh tit canh ctia hao:

0
H—h=—2(L—y)

kDx (21)
= E

2

T
g | |

Hinh 9: Hao hoan chinh cé nguén cap tir 1 phia
trong tang nudc cé ap

Cong thic tinh cho cic hao (cic nhom giéng) co
ngudn cép tii 2 phia3:

Tong luu lugng Q (m3/s) va d6 ha thép muc nuéc tai
cac hao dugc tinh giéng nhu hao ¢6 1 nguén cép va
tinh hai l4n, khi d6 luu lugng sé bang téng ctia hai lan
tinh.

Cong thiic cho giéng don c6 ngudn cédp tu 2 phia
(Hinh 10):

- Luu lugng Q (m3/s), hoic d6 ha thép muc nudc (H?
- h?) tinh theo cong thiic sau:

27kD (H — hy)

O = R (22)

Muc nude ban dau

f

[
H=>.
H

h ! !

/L

e

R

Hinh 10: Giéng don c6 nguén bé cap tir hai phia

- B ha thdp muyc nuée (H - h):

Hfththn(R/r)

n(R/r) (23)

Xac dinh ban kinh anh huéng R?2

C6 thé du dodn ban kinh anh hudng dya vao cac cong
thic bén dudi. Trong d6, c6 hodc khong c6 nguén bé
cép dén tang chita nudc, ban kinh anh hudng sé tang
theo thoi gian bom va sy gia ting ctia d§ ha thdp muc
nudc trong khu vuc thao kho. R trong tang chiia nudc
hat tho va giau nudc sé 16n hon trong tdng chiia nuéc
hat min va ngheo nuéc. Du doan ban kinh anh hudng
R, s&1a mot yéu t6 rat hitu ich trong viéc thiét ké.
Theo Kozeny, 19532

Hkt

R=15 (24)

Trong do:

n: d6 rong cua dat

H: Muc nuéc ngdm ban ddu, m

t: Thoi gian bom hat thi nghiém, s
k: Hé s6 thdm cua tdng chida, m/s
Theo Sichart, 19282

R =30008,,vk (25)

DPéy la moét phuong trinh kinh nghiém dung d€ tinh
toan ban kinh anh huéng R trong qué trinh bom hut,
don vi mét. S, 1a d6 ha thip muc nudc trong giéng,
don vi mét. k 1a hé s6 thim don vi, m/s.

Hodc tinh theo cong thiic:

r=108,,vk (26)

Trong dé: S, la dd ha thap muc nudc trong giéng, don
vi mét; k 13 hé s6 thdm, don vila m/ngd

Xay dung lugi tham3

Trong qua trinh thiét ké hé thong thdo kho d6i véi cac
hd dao cd chin git, nhung tudng chan khong cdm vao
16p dat cach nudce bén dudi. Khi dé sé c6 dong chay
vao hé dao dudi chan tudng chin. Tuy theo loai dét
va d6 sau clia h6 dao ma luu lugng chay vao sé khac
nhau.

Co thé x4y dung theo 4 cach.

- Lép trinh trén mdy tinh;

- Sti dung céc cdng cu d6 hoa;

- L4p mod hinh dién;

- Hodc 1ap cac mo hinh vat ly.

Trong d6 hai phuong phép sau viia ton thai gian va chi
phi dit nén trong béi canh hién nay khong st dung.
Mic khédc, Phuong phap lap trinh st dung phuong
phdp phén tt hiiu han hodc phuong phap giéi han
khac cung cép két qua phu hgp nhét va nhanh nhat.
X4y dung mang lu6i dong chay bang d6 hoa theo Tay-
lor (1948), phuong phap nay van dugc st dung dé xac
dinh sy 6n dinh ctia mét hé dao khi phan tich dong
chay trong qud trinh thi cong.
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,/J_ Ong piezometer

— ) 4 | 2N
= ®B U....... g!g
fy
Y
! _ duimg dong
D
—4H
dudmg
déng the
M —— n
LACHILACAEK
a) Ludn tham

oh )

b) dong chay qua mét phan t6 dat
hinh ling tru

Hinh 11: Dong chay qua mét tang dat dong nhat

Xay dung luéi thim cin dam bdo ti s6 gitia cic canh
khong d6i, hai dudng dong canh nhau hgp v6i nhau
tao thanh mot kénh dong chay, luu lugng cta cic 6
trén cting mot kénh dong chay 1a nhu nhau. Tuong
ty nhu vdy trén cing mét kénh dudng ddng thé Dh 1a
nhu nhau.
Muc dich ctia cong téc 1ap 1uéi thim 1a xac dinh luu
lugng q chay vao hé dao qua mét don vi chiéu rong dé€
kiém sodt hién tugng phd huy nén hé dao (tAng ham),
néu cac 6 luéi 1a hinh vuoéng ta c6 luu lugng thim:

Ag=kAh (27)
Néu ta c6 s6 lugng dong chay 1a Ny va s6 dudng déng
thé1la N, tuong ting thi:

h

Ah= —
Ny

(28)

Khi d6 luu lugng trén méi kénh dong chay sé bang:

qg=Nslq (29)
Thay Ag va Ah vao chung ta c6:
Ny
=kh— 30
a=khy (30)

Xéc dinh 4p luc dong thim: Theo Hinh 11, néu ta goi
cdt nudc tai mat kt1a h; va mét oj 1a hy, 6 ludi la hinh
vuong (canh 13 a) thi tai mét cat kt ta co: P, = a*yuh
va tai mit cit oj ta c6: Py = a’Yyhy. Chénh léch ap
lyctai2 matktvaojla:

P —P, =P =a27wA(h1 —) 1)
:azyWAh:a3yw—h :a3iyw
a
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Trong d6 a 1a thé tich ctia 1 phan 6 d4t, tit d6 ta c6
ton thét ap luc qua mot don vi thé tich phén t6 dét 1a:

Py = i’)/w (32)

Mic khéc ta c6 gradient thuy luc tai 2 mét kt va oj 1a
(7/Na)

a

(33)

Lexit =

Hé s6 an toan chong hién tugng cat chay (cat so6i) la
icr [lexit- Trong d6 iz 1a gradient thuty lyc t6i han. Khi
ting sudt hitu hiéu bing 0 ta c6
Gs—1
e+1
Thong thudng i, ndm trong khoéng 0.9 dén 1.1

(34)

ler =

(trung binh 1.0), va hé s8 an toan t6i thiéu phai bang
1.5.

KET QUA VA THAO LUAN

Trén co sd nhu cu thi cdng cic cong trinh ngdm dudi
muc nudc ngdm cdn phai thiét ké mot hé thong thao
khé hoan chinh, nhém nghién ctu da téng hop cac
phuong phép tinh toan ha thdp muc nudc trong cac
tdng chita nudc c6 4p va khong ap doi véi cac cong
trinh giéng cing nhu cac kénh, hao thoat nude (6 muc
2). Tuy theo diéu kién dia chit thuy vin cong trinh cu
thé don vi thiét ké c6 thélinh hoat lua chon cong thic
tinh toan phit hgp, ddm bao ding quy trinh, tiét kiém
va hiéu qua nhit.

DéE thuc hién cong téc thiét ké nhom nghién ciu xay
dung quy trinh l4p phuong an thiét ké, tinh toan va
van hanh hé théng bom hut thdo kho ha thdp muc
nudc ngdm nhu sau:

Lap phuong an thao khé:
Lap phuong 4n thao kho bao gom cac budc sau:

« Lua chon phuong phap thao kho

Tuy theo tling diéu kién cu thé ching ta chon mét
trong cac phuong phdp phu hgp nhu: giéng diém,
giéng sau, va cac hao thodt nudec.

o Thinghiém tinh todn cic thong s6 dia chit thuy
van: St dung cac phuong phdp bom hut thi
nghiém d€ xac dinh cac thong s6 dia chét thuy
van, cht yéu 1a xdc dinh hé s6 thdm (k), c6 thé
thuc hién béng thi nghiém thim Darcy vdi cot
nudc khong d6i, cot nude thay déi, hodc st dung
cac cong thiic kinh nghiém.

Tuy nhién do mau bi pha hoai trong qua trinh ldy mau,
va doan duong vén chuyén, vi viy cdc miu mang vé
phong thi nghiém khong thé dai dién cho mot ting
chtia nudc ngoai hién truong. Nén hé s6 thdm st
dung tinh todn luu lugng bom hut thdo kho phai lay
tit két qua thi nghiém bom hut hién truong.

« Xéc dinh cong suit giéng?

Hiéu qué ctia giéng khong thé dat 100% vi khi d6 c6
st thét thodt do lyc ma sat thanh giéng. Chiing ta phai
dua ra dugc cong sudt ctia moi giéng.

Luu lugng ctia dong ngdm chéy vao giéng ctia mét
giéng siu (Q,,) c6 thé dugc tinh theo cong thic sau:

Qv = 27ryhykie (35)

Trong d6 i, 1a gradient thay lyc ctia dong chay vao
giéng, h,, 13 muc nudc ngam tai noi dong ngadm chay
vao giéng (xem Hinh 10)
Theo Sichart va Kyrieles (1930) thi gradient thuy luc
chay vao khong thé 16n hon
. 1
le.max = 15 \//;

Trong d6 k 1a hé s6 thim
Néu chung ta thay thé i, 4, bing i, thi cong sudt bom

(36)

ctia mot giéng sau (Q,,) sé bing

Q= 27rrwhwﬁ (37)

15
Cong thiic trén 1a mét cong thiic kinh nghiém trong
d6 don vi ctia ry, va hy, 1a m, don vi ctia k la m/s, va
don vi ctia Q,, 1A m3/s.

« Xac dinh s6 lugng giéng*

Khi thi cong hé méng hodéc thi cong tdng hdm ching
ta phai thiét ké du s6 lugng giéng dé phuc vu cho cong
tac bom hadt thdo kho ha muc nudc ngdm. Bam bao
muc nuéc ngadm ludn thap hon bé mat dang dao ti 0.5
dén 1m, cong tac tinh toan nhu sau:

Buiéc 1: Tinh toén tdng luu lugng nude cdn bom caa
cong trinh. Gia st cong trinh la mot giéng 16n c6 ban
kinh Ry, (xem Hinh 12) va tinh todn Luu lugng t6ng
Qqor c4n phai bom trong giéng 16n bang cic phuong
phép khéc nhau, chung ta c6 thé st dung cic cong
thiic da néu trong phén trén.

Tinh don gian, tdng luu lugng tai tim ho dao bing:

wk (H* — h?)

in (R/Ry) ©9

Qtot =

Hodc tinh luu lugng theo phuong phap Theis ta cé:

4nkDs
Otor = W () (39)
Trong do:
2
u— RS (40)
4kDt
W (u) =—-0.5772 —Inu (41)

- S:1a hé s6 trii nudc
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Muc nudc ngam banlau

t

BPuong ha thap

Tang chira nurdc

§

T777777777777777: 1 it i

Hinh 12: Hiéu sudt cGia cong tac bom hut

- t: thoi gian bom hut, phut

- Ry,: ban kinh ctia giéng 16n, m?

- k: hé s6 thdm, m/phut

Ban kinh giéng 16n (Ry,) c6 thé tinh bing dién tich
hoéc chu vi theo cong thiic:

Rw— /9P (42)
Hodc
b
Rw= 4T (43)
T

Trong dé: a, b 1a chiéu dai va chiéu rong clia cong
trinh (Hinh 13)

Hinh 13: Ban kinh anh hudng cta giéng 16n

Buiéc 2: Tinh cong suit bom ctia mbi giéng sau

Xéc dinh ban kinh dnh hudéng ctia méi giéng v6i muc
nudc ha thip h,,, thudng chon thdp hon khodng ti 0.5
dén 1m bén dudi bé mit day hé dao, tai thm hé dao.

Vi thé cong sudt ctia moi giéng c6 thé udc tinh theo
phén trén.
Buidc 3: Tinh s6 lugng giéng (n) theo cdng thiic sau:

_ Qi
n==—"
Qw

Trong d6: Qo = tong lugng nudc can phai bom hut

(44)

Q,y = Luu lugng ctia mot giéng

Luu d6 thiét ké hé théng thao kho
Dé tinh toan thiét ké hé théng thdo kh6 nhém nghién
ctiu dua raluu d6 huéng dan tinh todn & Hinh 14.

KET LUAN

Viéc tinh toan luu lugng va d¢ ha thdp myc nudc tai
cac cdng trinh thdo kho vo cung phiic tap, do diéu
kién dia chét thiy van tai cdc khu vuc dialy khac nhau,
do sau khai dao khac nhau, diéu kién x4y dung khac
nhau,... vi vdy bai bdo nay da téng hgp cic cong thic
tinh todn luu lugng theo muc nudc ha thip thiét ké
trong qua trinh thi céng ha thap muc nudc ngdm cho
cac dang cong trinh c¢6 hé dao sdu hodc cic cong trinh
nha cao tdng c6 tang ham, trong d6 nhém nghién ctiu
da phan chia ra tiing diéu kién dia chit thuy vin cu
thé nhu d6i véi tdng chia nude c6 dp va ting chua
nudc khong ap. Bén canh d6, nhom téc gia ciing lua
chon cac cong thitc d4p dung cho cac giéng khong hoan
chinh va giéng hoan chinh dp dung cho tting diéu kién
dia chét thuy vin cu thé. Véi cacloai cong thiic da dua
ra don vi thao khoé c6 thé lya chon dé tinh toan luu
lugng thiét ké cho cong trinh.
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Thu thip tai ligu vé dic
trimg ¢ong trinh

[ Céng tac khao sat ]

Khao sat PCCT-BCTV

Khao sat cac cong trinh
lin ¢an

1 [

Lip k¢ hogeh thio kho va quan trac

Sur dung
phan mém
chuyén
nganh

Bom it Quan tric

2

Tiép tuc

Hinh 14: Luu d6 thiét ké hé théng thao kho

Nhoém nghién ctiu da dé€ xudt qui trinh huéng dan cac
budc tinh todn luu lugng can thiét d€ bom hut ha thép
muc nudc theo thiét ké ctia cong trinh nhdm dam béo
bé mit hd dao ludon kho rdo va an toan trong qud trinh
thi cong cac hang muc cong trinh khac nhau

Nhoém nghién ctiu cling da dua ra luu d6 huéng dan
céc budc thiét ké hé thong thdo kho, va cé thé kiém
soat qua trinh thdo kho dugc an toan va hiéu qua.
Tuy nhién, trong qué trinh vin hanh hé théng cin
phai két hgp v6i mot hé thong quan tric dia ki thuat
phu hgp, dé€ c6 thé theo doi cdc biéu hién ctia cong
trinh va cac cong trinh ln cn, tii 6 c6 cac bién phap
xt 1y va khic phuc kip thoi cac su ¢6 c6 thé xay ra. Bén

canh d6, d€ tinh toan thiét k& luu lugng bom hut cho
céc cong trinh cu thé cAn nghién ctiu dic diém ctia cac
loai diéu kién bién anh hudng tryc ti€p dén cong trinh
thdo kho: nhu cac song, ho, kénh rach, va anh hudng
cta thuy triéu, tii d6 lam tang su chinh xéc trong tinh
toan, va gép phin dam bdo sy an toan trong qua trinh
thi cong ha thip muc nudc ngdm cho cong trinh.

XUNG POT LO1iCH

Toi la tac gia chinh cta ban thdo cong bs két qua
nghién ctiu: “Dé xuét giai phap tinh todn ha thdp muc
nudc cho cong trinh ngdm trong cac diéu kién dia chit
thiy vin khac nhau”. To6i xin cam két nhu sau:

o Tit ca cic tac gia c6 tén trong bai déu da doc ban
thao, da thoa thuan vé thi ty tac gia va dong y giii bai
déng trén tap chi STDJET.

e Cong trinh nay khong c6 bat ky su xung dot vé lgi
ich nao gitia cac tdc gia trong bai va véi cc tac gia
khéc.

DPONG GOP CUA TAC GIA

e Dao Hong Hai: Tac gid chinh va 13 tdc gid lién hé
ctia ban thao, la ngudi soan thao bai bdo, 1én ké hoach,
thiét k€ nghién ctiu va thyc hién cac phan tich, tong
hop va hoan thién néi dung.

e Nguyén Hiiu Son: tham gia vao cdc cong tac thu
théap dit liéu, t6nng hgp céc phudng phap tinh toan
ha thdp muc nudc trong cac diéu kién dia chit thuy
van khac nhau.
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Proposing solutions to calculate water level lowering for
underground works in different hydrogeological conditions

Dao Hong Hai'?", Nguyen Huu Son'2

ABSTRACT

Currently, during the construction of high-rise buildings with basements, or underground works
below ground level in our country, phenomena such as the bottom of the foundation pit, sand
flowing on the side of the diaphragm wall, and ground subsidence occur, ... causing serious dam-
age to people and property. These phenomena often occur during the pumping process to lower
the groundwater level. One of the reasons leading to the above phenomena is that the assessment
of hydrogeological characteristics of the construction area is unclear, so design calculation methods
are applied that are not suitable for each application condition. In addition, during the operation
of the drainage systems to lower the underground water level, it has not been strictly controlled,
so when the water level is lowered too much (exceeding the allowable limit), the construction unit
has no remedial measures. appropriate and timely. In this article, the authors provide formulas
to calculate the flow corresponding to the water level lowered according to design applicable to
complete and incomplete well conditions, applied in hydrogeological conditions. different litera-
ture. In addition, the authors provide steps to calculate pump flow when designing and propose
a flowchart to control the design and operation of the drainage system to lower the groundwater
level with the hope of helping implementation units. The company has a more general view of
the process of calculating and designing the dry drain system, thereby being able to operate the
system more safely.

Key words: Dewatering system, Hydrogeological survey, Groundwater pumping testing, deep
excavation
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