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COT NUGC AP LUC GIOI HAN ON PINH PAY HO MONG
THI CONG TRONG VUNG NUGC CO AP

Bui Vin Truong'

Tém tit: Bai bdo trinh bay phirong phdp, két qua nghién ciru thuc nghiém xdc dinh cét mede dp lic
gici han (hg) on dinh ddy hé méng thi cong trong ving mede ¢é dp tang Holocen (qh) ¢ dong bang
song Hong. Tir d6 xdy dung twong quan cdt nwée dp e gidi han va chiéu day (my) cac lop ddt day
mong, la co sé cho viéc tinh todn, thiét ké giai phdp én dinh day hé mong dwoc an toan va hiéu qua.
Tir khoa: Cot nudc ap gidi han, 6n dinh day hé mong

1. PAT VAN DPE

Thi cong hé moéng trong ving nudc co ap
thuong phai ap dung cac giai phap ky thuat on
dinh ddy hd moéng do cac tic dong bat loi cia
nuée ¢ ap nhu dun dat, buc dat day hd mong.
Khi tinh toan, thiét ké cac giai phap, cin xéc
dinh c6t nude ap luc gioi han (hgn) on dinh day
hé méng (sau day goi la cot nudc gidi han).
Thong thuong, cdt nudc gidi han duge xac dinh
tir diéu kién cén bang véi trong luong day nodi
ctia cot dat day hé mong, bo qua gia tri do bén
cua dat (Banislaw, Kosta, 1972; Lé BPuc Théng,
1976; Lé Vin Kiém, 1977). Cach xac dinh nhu
vay thuong 14 thién vé an toan, ddn dén ton kém
va thoi gian thi cong kéo dai hon, anh hudng
dén tién do cong trinh. Nghién ctru do bén
chdng cét cua nén, tru dat day hdé méng, mot sb
tac gia da thiét 1ap cong thuc tinh cot nude gisi
han, gradien gidi han buc dét (Pham Van Ty,
1986; Tran Tu va nnk, 1988). Tuy nhién, tram
tich ddy hé mong cac cong trinh ving chau tho
song Hong thuong c6 céu tao xen kep, khong
dong nhat. Pac diém d6 khong thé luong hoa va
mo phong ddy du, chinh xac bang tinh toan 1y
thuyét va thi nghiém trong phong. Mit khac,
dong thdm nuéc co ap phat trién rt phuc tap,
day hé mong khong chi mat 6n dinh do buc dat.
Do vdy, can c¢6 nhimng nghién ctru thuc nghiém

"' Bé6 mén Pia ky thudt - Dai hoc Thuy loi.
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xac dinh cft nudc ap luc gidi han on dinh day
h6 moéng trong diéu kién thuc té tai hién truong.

2. THI NGHIEM XAC PINH CQT NUOC
AP LUC GIOI HAN

2.1. M6 hinh thi nghiém

Mb hinh hién trudng dé xac dinh cot nude ap
luc gi6i han (hgy) gom: hd dao, giéng khoan ép
nude, hé thiét bi do cot nude ap va do bién
dang. H6 dao duoc dao dén do sau hd mong thi
nghi¢ém va dung phuong phéap ép nudc vao trong
giéng khoan dé gia ting cot nudc ap luc. Cot
nude ap luc gy mat on dinh tang dat day ho
moéng duge do tryc tiép bang 6ng do ap H1. Ong
do ap H1, H2 & H3 dat cach giéng voi khoang
cach L1, L2, L3 d nghién ctru bién d6i cot
nude ap luc theo chiéu dai dudng tham; dng do
ap H4, H5, H6, H7 theo doi muc nudce ap luc &
tang dat thim yéu (9, 10) & hé moéng va ¢ tang
chira nudc c¢6 ap lyc (11). Bién dang bé mat
tang dat day hd mong dugc quan tric bang 2
tensomet S1, S2. So d6 md hinh thi nghiém
dugc trinh bay cu thé & hinh 01 va hinh 02.

2.2. Quy trinh thi nghiém

Quy trinh thi nghiém nhu sau: Tang c6t nude
ap luc H, trong giéng theo timg cap 0.2, 0.4,
0,6m ..., cho dén khi day hd mong mét on dinh,
dun dat, buc dat phat trién manh. Moi cép ap luc
tién hanh quan tric cot nudc ap luc trong cac
dng do ap H1+H7. Lién tuc quan tric, theo ddi
bién dang bé mat 16p dat day hé mong qua céac
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tensomet S1, S2 va qud trinh phat sinh, phat
trién dun dat, buc dat & day hd mong.

Mbdi loai dit & day hé mong tién hanh thi
nghiém véi chidu siu dio hdé moéng khac nhau
(chidu day 16p dit & day hé mong khac nhau).
Tir d6 xé4c 1ap mbi quan hé giira cot nude ap luc
gioi han (hg™™) va chidu day (m,) cia 16p dat
day hd mong. Truong hop day hd mong gdm
nhiéu 16p dat, cot nudc giéi han day hé mong
(hgn) bang téng cot nude gidi han cua cac 16p
dit: h gy = X hg P (1).
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Hinh 1. So d6 mé hinh thi nghiém xdc dinh
et mede dp liee gidi han day ho méng

Hinh 2. Thi nghiém xdc dinh cot nudc ap luc gioi han day hé mong tai hién truong

2.3. Vi tri va loai dit thi nghiém

O DPong bang séng Hong, ting qh; & ghy 1a 2
ting chtra nudc nam néng (ting Holocen), co
anh huong truc tiép dén thi cong hd moéng cac
cong trinh. Nhiéu noi cic ting chira nude nay
nam dudi cac 16p dat dinh co tinh tham yéu,
hinh thanh tdng nudc co ap.

Thi nghi€ém xac dinh cot nudc ap luc gidi
han duoc luva chon thuc hién tai 7 khu vuc ven
song Hong, song Tra Ly va song Ludc thude
dia phan tinh Thai Binh, 14 nhitng noi phan b
tang chira nudc ap luc, dé xay ra mat on dinh
d4y hé mong va thuan loi cho thi nghiém. Khu

vuc I+IV dic trung véi tng chira nudc ghy;
khu vyc V=VII dic trung véi ting chira nudc
ghy (bang 01).

Thi nghiém dugc thuc hién vdi cac loai dét
yéu gip phd bién & hé moéng cac cong trinh,
gOm sét, sét pha, sét pha kep cat nau, vang nhat,
trang thai déo mém, déo chay (16p 8 &18); bun
sét pha kep, xen kep cat, 1an hiru co (16p 9, 10,
11, 19, 20&21) cua hé tﬁng Thai Binh va hé
tang Hai Hung. Dic trung co 1y cua cac 16p dat
duoc trinh bay & bang 02 (Bui Van Truong,
2009). Mat cét dia chat dién hinh noi thi nghiém
duoc trinh bay ¢ hinh 03.

Bang 1. Cac khu vuye thi nghiém xac dinh c¢§t nuwée ap lue giéi han

TT Khu vyc TN Lop dat Dia diém thi nghiém Vi tri tuong Gng

1 I 8 &10 Bach Déng, Poéng Hung K6.5+8.5 d¢ Ta Tra Ly

2 I 8& 11 Dong Thanh, Vii Thu KO0.5+2.5 dé Hiru Tra Ly

3 11 8& 11 Vii Bong, Kién Xuong K30+30.5 dé Hitu Tra Ly

4 v 8&9 Hong An, Hung Ha K142+145 dé Ta Hong Ha I
5 \% 18 & 19 Cong Hoa, Hung Ha K6.0+6.5 dé Hiru Lugc

6 VI 18 & 21 Hoa Tién, Hung Ha K8.5+9.5 dé Hiru Ludc

7 VII 18 & 21 Quynh Lam, Quynh Phu K20+20.5 dé Hiru Ludc
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Bang 2. Pic trung co Iy cac 16p dit thi nghiém

Khéi KL Goc | Hesd

D6 4m N D6 réng | Chi sé | Do sét | Lyc dinh Y
2. .k luong riéng \ ma sat | thamKx
Tudi Loai dat w rieng p | hat p n déo I, B C 0 10°6
o at Ps 0 [ 2
& g/em’ g/em’ & & kG/em do cm/s
Sét pha (8) 32.2 1.84 2.70 48.45 15.6 0.74 0.110 10.2 6.5

Sét pha, kep cat
amQ,’tb, [(9)
(Hé ting  |Bun sét pha, kep
Thai Binh) |cat (10)

Bin sét pha, M2 | 173 268 | 543 | 156 | 125 | 0058 | 5.9 86
xen kep cat (11)

38.3 1.76 2.69 52.69 16.0 0.99 0.063 7.2 9.4

45.4 1.74 2.68 55.4 15.5 1.23 0.057 5.5 25

mQ,'?hh, [Sét, sétpha (18) | 30.6 1.92 2.72 45.95 17.1 0.71 0.140 11.7 2.5

(Hé ting |Bun sét pha, kep
Hai Hung) |cit (19) 47.5 1.71 2.66 56.4 15.9 1.33 0.054 4.6 23

Bun sét pha, kep

mbQ,'*hh, it (20) 56.8 1.70 2.67 59.4 166 | 1.69 | 0052 | 49 26
(Hé¢ tang ——

. Bun sét pha, xen

Hai Hung) kep ct (21) 51.8 1.69 2.66 58.2 161 | 157 | 0.055 5.1 42

bang 03&04. Cot nude gidi han (hg"™) dugc
xac dinh tryc ti€p tir két qua do dugc tir ong do
ap HI tai thoi di€ém day ho mong xuat hién
mach dun. Thoi di€ém nay duge the hign 1o ¢ két
qua theo doi bién do6i cdt nudce ap luc (hinh 04)
el o va két qua quan tric bién dang bé mat tang dat
e | Pl i day mong (hinh 05). Tur céac lgét qua & bang
) ) 03&04 cho phép xac 1ap cac d6 thi va phuong
Hinh 3. Mat cat dia chat tai khu thi nghiém VII  trinh tuong quan giita cdt nude ap luc gidi han
2.4. Két qua thi nghiém v6i chiéu day cac 16p dat ¢ day mong (hinh
Két qua thi nghiém dugc trinh bay trong 06+12).

"

Bang 3. Két qua thi nghiém cdt nwéc giéi han cac 16p dat hé tang Thai Binh

Lop | Khu-swue | Leai det TN & dév HM | 11y My Hay H. D hsh h_ghwi Ghi
dat TIN| T (lap d4ty [e=N) (1) (1) e8] [e=N) (1) [feen) chu
5¢t pha, kep cat, 160 | 025 | 2.5 121 | 1.25 | 508 | 078
déomémiB: - 045 - 141 | 115 | 560 | 1.20
v 5S¢t pha, kep cét, 250 | oso - 1.5 | 100 | s6s | 1.2
déochav, chavid) - 075 - 171 | 085 | 620 | 129
- 1.60 - 2.5 - 722 | 229 | Thi nohiém
5¢t pha, kep cat, 160 | 035 | 145 | 020 | 125 | 2.5 | o2s e
] o déomemniE - 0.70 - a.55 | oso | 1020 | 150 "m,daf‘ hD
Ein sét pha. kepeat (100 | 490 | 1.60 - 1.45 - 11.53 | 202 mong ¢
5S¢t pha, kep cat, 020 | 020 141 07i | o700 | 2.8 | @.57 2 1ép d4t
m déamémis - 0.20 - 051 | 080 | 222 | 101
Bin s¢t pha, xen kep cédt 1.20 Q.40 - [aR=51 0,50 3.3z 1.11
lin hi egill) - 0.20 - 1.41 1 1.70
220 | 220 | 2.0 1290 | 090 | 272 | 272 - .
3ét pha. kep cét. 270 | 233 2.30 142 | 087 4.30 4.30 Thl_ "‘Ehl?“:‘
a v trang thii chiv, - 2.55 - 165 | 065 | 467 | 467 val ddv ha
déo chav i9) 3200 | 200 | 205 | 055 | 130 | 578 | 57s méng cé
- 152 - 108 | 097 | 625 | &35 PR
- 2.20 - 145 | 080 | 622 | &2z 1lap dat
230 | 210 170 | 000 | 170 | Foae | 732
- 4.50 - 040 | 120 | 788 | 7Es
Bimn s£t pha, - 475 - 065 | 105 | 542 | 549 | Thinghiém
10 o kep cat, 260 | 2925 | 122 | 0ox: | 185 | 625 | 625 vl ddv
lEn hitu ca (107 - 438 - 077 | 122 | s 7.5 he méng
- 2.60 - 022 | 100 | 506 | 506 | cé1lépest
220 [ 290 1.45 | 015 | 160 | 561 561
230 | 160 145 | 025 | 120 | 289 | 2s2
- 1.75 - 040 | 105 | 24z | 322 - ..
EBim s¢t pha. - 2.00 - 065 | 080 3192 152 Thl_ “51“?“’“
I xen kep cét. 320 | 2.80 035 | 110 | 462 | 482 val ddv ha
11 lin hita oo (113 - 220 045 | 100 | 504 | 502 méng cé
- 2.00 - 0.55 | o0 | sso0 | se0 PR
m 120 | 1.0 142 | 062 | 030 | 221 | 221 11ap dat
160 | 1.40 - 072 | 070 | 274 | 272

(myg — Chiéu day 16p dat; Hy — Cao d6 mat dat; Hy — Cao dd day hd mong; D — D9 sau hd mong)
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Bang 4. Két qua thi nghiém cdt nwréc giéi han cac 16p dat hé tang Hai Hung

Lap | Khusate | Loan dét TN & dév HM | gy | my H, H. D hEh h;hm Gl
det T |thi nghidim (l&p daty (o | fm (1 | o IEeey) (1 chu
Sét. dfomdm, deochay | 100 | 020 145 | 065 | 030 | 167 | 082
W déomem, éochiv (1580 - 0.60 - 105 [ 040 | 225 | 1.22
Bimn z¢t pha, kepcit, 060 | 100 - 145 106 | 201
lin hitu cc (197 P .
13 190 | o230 | 155 | 025 | 180 | 462 | 105 Thl. nghigm
- 045 - 040 | 145 519 | 181 san ddv ha
5¢t. sét phz nane, 220 | 0&s - 060 | 125 | 532 | 174 méng cé
VI déomém, déachiv (180 - 0.75 - 070 | 115 | 610 | 232 2 16p dat
Bimn sét, kep cdt. - 020 - 085 | 100 | 613 | 2.353
l&n hitu ca (2071 - 103 - to0 | oss | &7s | 220
- 1.20 - 125 | 080 | 657 | 229
- 180 - 1.85 780 | 4
370 | 255 | 165 | ooo | 185 | 4% | 4.5
Biin sét pha. - 110 - 0.55 | 110 | 554 | 55 | Tp¢ nohism
Leep odt, - 150 - 095 | 070 | 604 | .04 a1
R a1 dav ha
20 VI 1an hit co (207 - | 270 ol 1 | oso | ez | g5 | YEEERS
260 | 200 | 190 | 040 | 10| 13 | s1s mong co
| o2z - 065 | 125 | 577 | 577 1lap dat
- 160 - 095 | 085 | 642 | .42
170 100 [ 145 [ 045 J1o0 ] 152 | 182 L
Bin sét pha, - | 140 - | oss | oo | 235 | 235 | Thinghem
21 VI xen kep cét, - 1.55 - 100 | 045 | 255 | 285 | vénddv he
13n hitu cai (217 240 | 150 - 0.35 | 110 | 207 | 207 méng cé
210 - 0635 | 00 | 261 | 261 116p dit
- 2.30 - 0.55 | 080 | 416 | 4.18
T e e i vt ik 257 hnh“’, m
“hiowa g ziin L3
= Tonene 20 - Y
\L_JtJ::;i-_‘l ----- )
e ‘ """ 151
101 hoy" =2.106m, +0.254
R =0933
05 ¢
mﬂ, m
0.0 T T T 1
0.00 0.25 0.50 0.75 1.00
C Ey e PEL Y e L 00T FES - =300 e

Hinh 4a. Bién doi cot nuwde dp lwc day Iop 9
(day 2.20m) tai khu vuc IV

Hinh 5. Tuong quan giita cot nudc gioi han
voi chiéu day 16p 8

T Soma
Hem 8017
a8 hghLPy m
se
7.0 1
-
B 6.0 1
hyt" =1.802m, +0.034
o 5.0 R’ =0972
Lc
401
c.C *
c = 1cce i3cc m/)’ m
S----He 51 — 3.0 T T T T T 1
150 2.00 2.50 3.00 3.50 4.00 4.50

Hinh 4b. Bién dang bé mdt dit ddy ho méng theo
cot nuwoce ap lyc thi nghiém
(Thi nghiém véi déay hé mong 1 I6p 9, day 2.20m
tai khu vuc IV)

Hinh 6. Tuong quan giita cot nudc gioi han
véi chiéu day 16p 9
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851

8.0 A

751

7.0

6.5 1

6.0

9.0 1 ' m
hgF = 1.756m, +0.014
R* =0.966
my, m
375 4.00 425 450 475 5.00

Hinh 7. Tuwong quan gitta ¢t nudc gioi han
Vi chiéu day 16p 10

' m

.

" =1.680 m, +0.321
R’ =095

T T T T 1
1.00 1.50 2.00 250 3.00 3.50

Hinh 8. Tuong quan giita cot nudc gioi han

Y Ty
voi chiéu day lop 11
by’ m
hyt" =2.531m, +0.231
R*=0.930
J
my, m
0.00 0.25 0.50 0.75 1.00 125 150

Hinh 9. Tuwong quan gitta cdt nudc gioi han

6.5

6.0 1

551

5.0

4.5 1

4.0

7.0 7

re 1A Ny
voi chiéu day lop 18
' m
Do = 1.737m,+0.084
R =0.982
m,, m
T T T T T ,
2.50 275 3.00 3.25 3.50 375 4.00

Hinh 10. Tuong quan gitta cot nudc gioi han
Vi chiéu day 16p 20

*

hz? =1 677m, -0 107
R’ =0.949

Hinh 11. Twong quan giita cgt nuoc gioi han voi
chiéu day lop 21

3. PHAN TiCH KET QUA THi NGHIEM

Két qua thi nghiém (bang 03&04) cho thiy,
ot nude gidi han 6n dinh ddy hé méong (hgpn) co
quan hé phu thudc rat chit ché véi chiéu day
(mp) cua céc 16p dat ndm trén ting nudc cb ap.
Chiéu day 16p dat day hé mong cang 16n thi cot
nude gidi han cang cao. Trong pham vi chiéu
day 16p dt thi nghiém, quan hé nay 1a tuyén
tinh (hinh 05+11).

Két qua thi nghiém ciing cho thiy, cac 16p
déat c6 thanh phﬁn, tinh chat khac nhau co cot
nuée gidi han (hg") va mic do bién doi cot
nudc gidi han rat khac nhau. Su khac biét do
khong chi do dung trong (y) ma con phu thudc
vao do bén, dic biét 1a mac do déng nhét cua
dat & day hd mong. Cac 16p dat sét pha, sét déo
mém (16p 8, 18) 1a cac 16p dat tdt, c6 do bén (C,
¢) 16n hon nén hghLP 16n hon nhiéu so véi cac
16p dat yéu, bun sét, bun sét pha xen kep cat, 1dn
hiru co kém ddng nhét (16p 9, 10, 11, 20, 21).
Piéu d6 duoc thé hién rd khi phan tich tuwong
quan hghLP~mp: Cac 16p dat sét pha, sét déo
mém (I6p 8 & 18) c6 hg,"" 16n hon 2.10+2.53
lan chiéu day (mp) cua lop dat ddy mong. Trong
khi do, cac 16p bun sét pha, bun sét (lop 10,11,
20 & 21), hg" chi 16n hon 1.68+1.76 lan chiéu
day (m,) cua lop dat day mong. Puong biéu
dién quan hé hghLP~ m, cua cac lop dat sét pha,
sét déo mém (hinh 5 & 9) c¢6 d6 dbc 16n hon
1.2+1.5 1an so véi cac 1op bun sét, bun sét pha
(hinh 7, 8, 10 & 11) nén c6 mic d) gia ting
hg,"" nhanh hon.

Két qua theo ddi, quan tric bién dang day hd
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moéng (hinh 04b) 1 birc tranh rét tryc quan, cho
thdy: dudi tac dung ciia cot nude ap, ban dau dat
& day mong bi bién dang, day cong nhe nhung
khong bi diy buc timg khbi dit ma bi pha v&
cuc bd tai cac vi tri xung yéu (khuyét tat), phat
sinh mach dun. Sau d6 dudi tac dong ctia dong
thAm nudc c6 4p, mach dun nhanh chéng gia

%

tang, phat trién mo rong tao cira thoat, cat & ting
nude co ap bi day uc 1én hd moéng véi khdi
lwong 16n, khoang tréng dudi tang dat day hd
moéng duge mod rong, dan dén sap d6 day hd
moéng (hinh 12). Pidu d6 minh ching co ché
pha hoai ddy hé mong trong ving nudc cé ap
khéng don gian 13 qua trinh ddy ndi hay buc dt.

Hinh 12. Pimn dat, buc dat phdt trién manh, ddy hé méng bi sdp do

4. KET LUAN

- Cot nude ap luc gioi han (hg,) 6n dinh day hd
moéng khong chi phu thudc vao dung trong ciia dat
& day hé méng ma con phy thuoc vao do bén,
muc do déng nhat, dic biét 1a su ¢O mat cua cac
‘khuyét tat” trong tang dat day hd mong. Dat sét
pha, sét déo mém (16p 8 & 18) co cot nude gidi
han (hg,"") 16n hon 2.10+2.53 1an chiéu day (m,)
cua lop dat; bun sét pha, bun sét, kep, 1an hiru co
(16p 10,11, 20 & 21) cb hg,"" 16n hon 1.68+1.76
1an chiéu day (m,) cta 16p dat day mong.

- Co ché pha hoai day hé méng thi cong
trong vung nudc c¢6 ap khong don gian 1a qua
trinh day ndi hay buc dat. Tinh toan 6n dinh day

TAI LIEU THAM KHAO

hé méng dudi tac dung cua nuéc co ap theo
trong luong cot dat day ndi hodc don thudn theo
buc dit ddy hé mong 1a chua hoan toan phu hop,
c6 thé dan dén tén kém, anh hudng dén an toan,
tién do cong trinh.

- Chiéu cao cot nudc ap luc gioi han (hgn) xac
dinh bang thuc nghiém, phu hop véi didu kién
thuc té. Thi cong hd moéng trong diéu kién nudc
¢6 ap tang Holocen (qh;&qh,) ving dong bang
Séng Hong c6 thé sir dung tuong quan hghLP~mp
cua cac lop dét (hinh 05+11) d& xac dinh cot
nudce ap luc gidi han(hgy), tinh toan, thiét ké cac
giai phap 6n dinh day hé mong duge dam bao
an toan va hiéu qua.
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Abstract:
CRITICAL WATER HEAD TO STABILIZE
OPEN PIT IN CONFINED AQUIFER FOUNDATION

The paper presents the methodology and experiment results of critical water head (hgj) to stabilize
open pit foundation in confined Holocen aquifer (qh) in the Red River Delta. The correlations
between the critical water head and thickness of soil layer in foundation structures (m,) have been
formulated. The results will be a good reference to optimize the calculation and design of open pit
foundation.

Keywords: Critical water head, foundation stabilization.
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