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TUONG QUAN SUC CHONG CAT KHONG THOAT NUGC TU THI
NGHIEM CAT CANH (VST) VA THI NGHIEM NEN NGANG (PMT) O
KHU VU'C THU THIEM, QUAN 2, THANH PHO HO CHI MINH

_LéBaVinh
Bui Hoang Dwong, Tran Thanh Tu

Bé mén Pia co — Neén mong, khoa Ky Thudt Xay Dung, Truong Pai Hoc Béch Khoa

— Pai Hoc Quéc Gia Thanh Phé Hé Chi Minh
Email: lebavinh@hcmut.edu.vn

ABTRACT: Shear strength parameters play an important role in the design of soft grounded
improvement and calculation of stability of foundations. The undrained shear strength can be
determined by various methods, so the results will vary. This paper establish the correlation
between the undrained shear strength (Su) of soft clay by the vane shear test (VST) and by pre-

boring pressuremeter test (PMT).

1. GIOI THIEU

Thi nghiém nén ngang duoc phat
minh boi Kogler tur nhiing nam 1933
nhung sau d6 khong dwoc 6ng tiép tuc
nghién ctu phat trién. Pén nam 1955,
Menard tién hanh thi nghiém nén ngang
trong hé khoan dé do thanh phan bién
dang ¢ hién truong va co thé dung dé tinh
toan gia trj sirc chdng cat cua dat.

Trén co so két qua nén ngang ¢ khu
vuc Tha Thiém, Quan 2, thanh phd Ho Chi
Minh (TP. HCM), tién hanh phan tich, xay
dung cac twong quan stc chng cit khong
thoat nudc tir thi nghiém nén ngang trong
hé khoan (PMT) voi thi nghiém cat canh
hién truong (VST). Céac tuwong quan tim
duoc cho phép nhan dinh ding dan hon vé
sac chbng cat khong thoat nudc cua nén
dat ciing nhu 1a mét co s& phuc vu tinh
toan thiét k& nén mong hay nghién ciu.

2. XAC PINH SUC CHONG CAT TU
THI NGHIEM CAT CANH HIEN
TRUONG (VST)

2.1. Giéi thigu vé thi nghiém cit canh
Muc dich ctia thi nghiém céat canh

hién truong nham xéac dinh sic chdng ct
cua dét trong diéu kién khong thoat nudc
tai hién truong va do nhay cua dit & cac
d6 sau khac nhau. Thi nghiém duoc tién
hanh bang thiét bi cit canh hién truong
loai ZSZ-1 sé hiéu 925 caa Trung Qudc
san suat. Thi nghiém duogc thuc hién theo
tiéu chuan 22 TCN355-06.

Cong tac thi nghiém cit canh hign
truong dugc tien hanh trong cac ho khoan
va thyc hién trong tang dat yeu.

2.2. Tinh toan sic chéng cat tir thi
nghiém cat canh

Stc khang cit Su tinh toan theo
cbng thie nhu sau:

Su=10*K*(T-f)

Voi:

T- Suc khang cét ty nhién cyc dai ¢
2 trang thai tu nhién hogc pha huy cua dat
(Luc xoan P cuc dai).

(kG/cm?)

f — Ma sat cuc dai cua can dan;

K — Hé sb canh cét, tuy thuoc vao
duong kinh canh st dung;
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2R

K= = 0.0437 2

m+d? + (1+d/3h) 0.0437/cm
R: Chiéu dai canh tay don —m; 3.1. Giéi thiéu vé thi nghiém nén ngang
d: Buong kinh hinh chi thap d=5cm; C6 nhiéu phuong phap thi nghiém

nén ngang nhu: pre-boring pressuremeter
(PBP: loai c6 khoan tao 15 trugc); the self-
3. XAC PINH SUC CHONG CAT TU boring pressuremeter (SBP: loai 4n truc
THI NGHIEM NEN NGANG TRONG tiép khong khoan tao 15) va push-in

h: Chiéu cao canh cat: h=10cm.

HO KHOAN (PMT) pressuremeter (PIP).
Probe lowered into Probe drilled into Probe pushed into
test pocket test pocket test pocket
Tricell probe &— Borehole €— Borehole —>f
+——— Drill rods —— Drill rods ——
Guard cell Test pocket Test p‘oclm
Test section (same diameter (same d"‘l‘:';“'
as probe)

Guard cell Apickt ¥

Probe Test module ~ Probe Test module Probe Test module

Monocell probe
Test pocket Self-boring head
Test section (larger diameter External cone head
than probe)
PBP SBP PIP

Hinh 1: Cdc phwong phdp thi nghiém nén ngang (Suched Likitlersuang, 2013)

O Viét Nam, loai thiét bi thuong tao 15 trudc) cua hding APAGEO (Phap).
dugc st dung la loai preboring Hién nay thi nghi¢ém thuong dugc thuc
Pressuremeter Test (PBP: la loai khoan hién theo ti€u chuan ASTM D4719-00.

Pressuremeter
Test (PMT)
ASIMD 4719
Screw Pump:
P ey 1. Each Full Rotation of
Casing Piston Cylinder Forces
an Incremental Volume of
Water (or Gas or Oil)
Into the PMT Probe,
. 2. Measure Corresponding
Prossuremeter B each Nierarhit Rubber Membrane of Probe
H Probe: sugied g Expands as a right cylinder.
X d=73mm Evaluated per Cylindrical
L=440mm Cavity Expansion Theory,
Orill Rod
& ("N" or
“A" Type)
u Plot Pressure & versus
Volume Change AV (or
owar Probe alternatively, Volumetric
Into PresBored Hole H Strain or Cavity Strain) to
Prebored Holle and Expand with Find Pressuremeter Parameters:
‘ Pressurized Water < -
P, Py = LiftOff Pressure
E = Elastic Modulus.
e = 1, = Shear Strength
<= = P, =Limit Pressure

Hinh 2: Thi nghiém nén trong hé khoan (nguon:https://alchetron.com/Pressuremeter-test)
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3.2. Sitc chdng cit khong thoat nwéc tir
thi nghiém nén ngang

3.2.1. Phwong phap dp luc gidgi han

Ap Iyc gi¢i han dugc thé hi¢n dusi
dang biéu thac sau:

G
p,. =0y + Su(l+ In(gn

Trong do:

pL- Ap luc gigi han.

oon- TONg &ng suét tinh theo phuong
ngang

Su- Suc chong cit khong thoét
nudc cua dat dinh.

G- Module cat

~ Hay stic chong ciét dugc xac dinh
bang cong thirc:

su="PL "% hay sy = FI)\I L

1+Ih— P
Su

Véiip* =p, —o,,Vva Np =1+InE
Su
Nam 1975, Menard da dé& xuat lay
Np=5,5.
3.2.2. Phwong phdp Gibson-Anderson

Phuong phap Gibson-Anderson dya
vao phuong trinh duong céng ap luc nén
va sau khi dat ap luc déo py.

o =p,+ Su.ln(g*ﬂj
Su V
Trong do:
o - ap luc nén
py - ap luc déo
Su - stc chbng cit khong thoat nudc
G - Module cit
AV - s6 gia thay ddi thé tich

V - thé tich thuc cua budng

Biéu d6 quan hé giira o, va In AV/V
cho nhitng diém dix liéu PMT da vuot qua
ap luc déo py ¢ dang duong thang va do
déc cua dudng cong nay chinh 1a Su

Or
Ty

[ LnG , LnaV
[ 7 OpEpy St §
1 H § v
| |

Gou I
1AV
W =)

Hinh 3: Phuwong phap Gibson-Anderson

3.2.3. Phwong phdp Palmer

Phuong phép nay dua trén biéu dd
quan hé ap luc xuyén tam va bién dang tur
duong cong thi nghiém nén ngang (Palmer,
1972). Theo biéu dd duong cong quan hé
bién dang va ap luc cit, dinh cua duong
cong nay la Su. Phuong phap nay khong
dwoc dé cap dén dbi voi  Preboring
Pressuremeter vi cho rang gia tri Su qua Ién.

Quan hé gitra p. va Su la chinh xac
hon quan hé gitta py va Su. Cac phuong
phap duogc thao luan o trén, cho thay rang
phuong trinh g, = P™L cho gia tri phtl hop

N

i p
nhat.

4. TUONG QUAN SUC CHONG CAT
GIUA THI NGHIEM CAT CANH
(VST) VA THI NGHIEM NEN
NGANG (PMT) CHO LOP SET MEM
BAO HOA NUGC O KHU VUC THU
THIEM, QUAN 2, THANH PHO HO
CHI MINH

4.1. Pic diém lép sét mém bdo hoa
nwoc

Khu vyc ban dao Thu Thiém la
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vung dong bang thap, cau tao boi cac tram
tich hién dai (Q 1V3), thanh phan gdm sét,
bot cét va thuc vat dang phan hiy, nguon
goC hdn hop dam Iay song. Pay la vung
ddng biang ngap triéu ven song Sai Gon.
Dia hinh khu vuc nay tuong ddi thap véi
cao do trung binh tr +0.5m =+ +1.5m
thuong xuyén bi ngap nudc va bi chia cat
boi hé thng séng lach, thuc vat dam lay
phét trién manh. Tai day c6 nhidu sdng
rach nho néng xen lan cac ving dam lay.

Dat sét mém bdo hoa nudc cia khu
vuc ¢ do am rat cao (W =86.60%) va
hau nhu & trang thai rit mém nén ngoai
nuéc lién két, trong 16 rdng con c6 mot
ham lugng nuéc ty do. Do do, khi tinh
toan cac bai toan dia ki thuat trong diéu
kién nén dat bdo hoa nuéc trong luong
ban than 16p dat dugc x4c dinh théng qua
gid tri (g suat hitu hiéu.

W,%
30 50 70 90 110

0 sau (m)
=
o

A

b

25

30

35
Hinh 4: Biéu d6 phan bé dé am theo dé sau

C6 thé nhan thay rang dat nén cua
khu vuc ¢ trang thai ¢ két thuong va qué
cb két nhe, tirc 1a hé s6 qué cd két OCR ¢
gia trj tr 1,0 dén 1,36. Cang xubng sau,
g suat hitu hiéu do trong lwong ban than
cang 16n nén d6 chat cua dat c6 khuynh
hudng gia tang theo d6 sau.

Ung sudt(KN/m?)
0 20 40 60 80 100 120 140

5 © O
<0
_ <
Elo ATD O
(g o 3
(m »
ats 4 3
>
20 S

© Ap luc tién ¢b két Pc
o5 [1Ap lyc ban than hiru hidu

Hinh 5: Biéu do ap luc tién co két va ap luc
ban than theo do sau

0051 PER25335
0
5 . o0
o
N
.

¢ OCR

Hinh 6: Biéu do hé sé qué cé két OCR
theo do sau

OCR=1

Su
0.0 0.3 0.6@69 12 1518

0
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/
g 8 if —e—su(vsT
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R AP , . Su
Hinh 7: Biéu do quan h¢ cua ty so— theo
o

Vo

do sau
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Tir d6 sau 8m tré xudng, ty s6 do bén

khong thoat nudc (ﬂ) caa thi nghiém cit
Oyo

cdnh gan nhu khong doi, phi hop vai bicu

d6 OCR hinh tor Om dén 8m: dat co ket

nhe; 8m tré xuong: dat co két thuong.

4.2. Thiét 1ap twong quan stc chdng cat
giita thi nghiém cat canh hién truong
(VST) va thi nghiém nén ngang trong
hé khoan (PMT) cho I6p sét mém bao
hoa nwoc & khu vec Tha Thiém, Quan
2, thanh phé Hd Chi Minh.

Strc chéng cat khong thoat nudc Su
nhu tir phuong phap d6 thi cat cua Palmer
(1972), phén tich déo hoan toan nhu
phuong phép Gibson & Anderson (Gibson
and Anderson, 1961). Suc chdng cat
khéng thoat nudc con dugce xac dinh tir ap
lyc gisi han (p) va module chong cat
(G/Su) hay dugc xac dinh bang hang sb
nén ngang (Np) theo Menard (1970).

Su, KN/m?
0 10 20 30 40 50

{
K

2 12

o o M~ N O

14 =
16
18
20
22
Np
G/Su
Gibson &Anderson
Palmer
=it /ST
Hinh 8: Biéu do phan bé sitc khang cat
SU(PMT) ter nhiéu phuwong phap theo dé sau

Tir bicu do hinh cho thay két qua
sic chong cat khong thoat nudce tinh cong

thirc Su:LZO cho két qua phu hop véi
I+Ih—
r Su r
két qua thi nghiém cat canh hién truong
hon so voi1 cac phuong phap kia.

Cac phuong trinh thuc nghiém vé
tuong quan giira stc khang cat khong thoat
nudc va ap luc gigi han (p.) hoac &p luc
gidi han rong (p*L). Mot phuong trinh thyc
nghiém dé du doan suc khéng cit khong
thoat nudc duoc Bergado (1986) dé xut:

P

Su., =
FV 5,9

Trong d6 Sugy 1 stc chdng cit khong
thoat nudc tur thi nghiém cat canh hién
truong.

Tuong quan gilta ap lyc gisi han va
thi nghiém cat canh hién truong duogc thé
hién hinh 9 va hinh 10:

30

su=fL

59
25

N
o

S/ &

Su, KN/m?
=
(62}

=
o

Su(VST) = 0.4834p, 07052
R2=0.858

\“\

o

0 50 100 150 200
p., KN/m?

Hinh 9: Twong quan giika Su va p. theo dae
xuat Bergado (1986) cho I6p sét mem o do
sdu 0 den 8m
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w
o

Su= P
25 59
20
£
g 15
5
wn
10
5
SU(VST) = 0.1953p, 08819
R?=0.8347
0
0 50 100 150 200
p., KN/m?

Hinh 10: Twong quan giira Su va py_ theo dae
xuat Bergado (1986) cho 16p sét mem do sau
ter 8 den 20m.

Hinh 10 va hinh 11 cho thay dir liéu
vé suc khang cit khong thoat nudc tir &p
lyc giéi han cua I6p sét mém tur thi
nghiém nén ngang theo phuong trinh trén
so véi suac khang cat tir thi nghiém cat
canh hién trudng. Tir biéu d6 cho thay stc
khang cit khong thoat nudc tir thi nghiém
nén ngang tinh tir p_cho gia tri cao hon so
véi cac két qua tir thi nghiém cat canh
hién truong. Phuong trinh dé xuat cho dét
sét mém & khu vuc Thu Thiém duoc thé
hién ¢ bang 1:
Bang 1: Twong quan giira Su(VST) va ap luc

gioi han p.
P sdu | Phuong trinh twong quan | R’
0-8m | Su(vST)=0,4834p, *"** | 0,858
8-20m | Su(VST)=0,1953p ****° |0,8347

Nim 1975, Menard d& xuit phuong

* 2
trinh Su:% v6i Np=55 c6 thé su
p
dung dé tao mdi twong quan giita Suc
chong cat khong thoat nudc vai ap luc
rong giai han (p*L).
Nam 1992, Briaud da dé xuat mot
trong quan phi tuyén d€ xac dinh suc
chong cat khong thoat nudc:

Su=067p*""
V6i Su va p*_ déu tinh bang KN/m?
Ngoai ra, Amar (1972) da dé xuat

phuong phap tinh stc chdng cat khéng
thoat nudc tir &p luc gidgi han nhu sau:

*
su=P tyo5-PL"Po, o5
10 10
Nhitng twong quan nay duoc vé dé
so sanh sb liéu Su tir cac phwong phap
khéac nhau va dugc thé hién & hinh 12 va
hinh 13:

50

45 = 7

20 Su=%+25 Su= "55

35 Su = 0.67p*, 0™
30

25

Su=3.4738p* 0%
R2=0.8991

20
15
10

Su, KN/m?

0 50 100 150 200 250 300
p*., KN/m?

Hinh 11: Twong quan cua sirc C,héng Ccft Suva
ap luc gioi han rong p*, cho dat sét mem ¢ do

Sdu 0 dén 8m.
50
45 3
' L
40 SUs k2D
35 Su= 0.67p* 0™
o 30
E
=z
g2
320
15 Su = 4.9607p* 02985
R2=0.9275
10
5
0
0 100 200 300

p*., KN/m?
Hinh 12: Twong quan ciia sirc chong cdt Su va
ap luc gidi han rong p*L cho dat sét mém o
do sdu 8 den 20m.
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Cac phuong phap cua Menard (1975),
Briaud (1992) hay Amar (1972) cho phép
ta du doan dwoc gia tri sic chéng cat
khong thoat nudc. Phuong trinh cua
Briaud (1992) cho gia tri Su gan véi gia tri
cit canh hién truong hon so v6i Menard
va Amar. Mot duong phu hgp hon (mau
do) khi ta phan tich hdi quy duoc trinh
bay & hinh 11 va hinh 12 cho 16p dét sét
mém & khu vuc Tha Thiém, Quan 2. Cac
trong quan duogc thé hién trong bang 2:

Bang 2: Twong quan giita SU(VST) va ap luc
gigi han rong p*,

Do Phwong trinh twong R?
sau quan
_ * 039
0-8m | SU(vST)=34738p*, 0,8991
_ % 0,2985
8-20m | SU(VST)=4.9607 p*, 0,9275
5. KET LUAN

Tuong quan sic chdng cét giira thi
nghiém cat canh (VST) va thi nghiém nén
ngang trong h khoan (PMT) cho 16p sét
mém bio hoa nudc & khu vuc Tha Thiém,
Quéan 2 cu thé nhu sau:

- Twong quan gitra Su va p.

TAI LIEU THAM KHAO

+ D6i voi 16p dat sét qua co két
trong d¢ sau tr 0-8m:

Su(VST) =0,4834p "

+ Ddi vai 16p sét cd két thuong trong
do6 sau tur 8-20m:

Su(VST) =0,1953 p, *****
- Twong quan giira Su va p*_

+ D6i voi 16p dat sét qua cd két
trong do sau tir 0-8m:

Su(VST) =3,4738 p* %

+ Ddi vai 16p sét cd két thuong trong
d6 sau tur 8-20m:

Su =4,9607 p* "***°

Theo két qua trong nghién ctu nay,
teong quan gitta 4p luc giéi han rong
(p*L) tur thi nghiém nén ngang va thi
nghiém cat canh hién truong cho gié tri
hop ly. Cac phuong trinh twong quan nhu
trén co thé duoc st dung dé du doan suc
chéng cit cho 16p sét mém bio hoa nudc
& khu vuc Tha Thiém, Quan 2, thanh phd
H6 Chi Minh,

1. 22TCN 355-05, Quy trinh thi nghiém cit canh hién truong, Bo Giao Thong Van Tai, 2005.

2. ASTM D4719-00, Quy trinh thi nghiém nén ngang trong dét, 2000.

3. Suched Likitlersuang, J.L. (2013), “Geotechnical parameters from pressuremeter tests for
MRT Blue Line extention in Bangkok”, vol. 5, No. 2 (2013) 99-118.

4. Vign Khoa hoc Thiy loi mién Nam (2018). Bao cao khao sat dia chét cong trinh “Pau tw xay
dung ha tang k¥ thuat khu dan cu phia Bac (bao gom khu chirc nang so 3 va so 4) va hoan
thién duong truc Bac — Nam (doan tir chan cau Thu Thiém 1 dén duong Mai Chi Tho) trong
khu d6 thi m&i Tha Thiém theo hinh thac hop dong BT”.
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SO SANH MQT SO PAC TRUNG NEN LUN TU CAC KET QUA NEN
CO KET TAI NHUNG THOI PIEM KHAC NHAU CUA PAT YEU BAO
HOA NUOC KHU VU'C QUAN 8, TP. HO CHI MINH

Lé Ba Vinh

Bé mén Pia co — Nén méng, khoa Ky Thudt Xay Dung,

Truong Pai Hoc Bach Khoa — Pai Hoc Quéc Gia Thanh Phé Hoé Chi Minh
Email;: lebavinh@hcmut.edu.vn

Nguyén Chi Nhan, Tran Thanh Tu

ABSTRACT: Determining the compressive characteristics of soil in the laboratory by the one
dimensional consolidation test may takes a lot of time and cost, especially for a large number of
test samples. The content of the paper is to establish the correlation of some compressive
characteristics of the saturated soft soil such as pre-consolidation pressure (p.), compression
index (C.) and swelling index (C) according to the results of the one dimensional consolidation
test that holds a load for 24 hours and the one dimensional consolidation test holds a load for 2
hours in the same depth. Therefore, the engineer can use the results of the 2 hours consolidation
test to determine the pre-consolidation pressure (pc), compression index (C.), swelling index

(C,) to properly calculate settlement of ground rationally.

1. PAT VAN DPE

Trong tinh toan thiét ké cong trinh
dan dung, cong nghi¢p, cau duong thi tinh
Itn cho nén mdng cdng trinh 12 vo clng
quan trong. Thong thu’o‘ng, ngu’OI ta su
dung két qua thi nghiém nén c6 két mot
truc khdng né hong gitr tai 24 gio dé tinh
toan do lGn cia nén va mong cong trinh.
Tuy nhién, thi nghiém theo phuong phap
nay s& ton vit nhicu thoi gian va chi phi do
viéc thi nghiém doi héi su can trong va
chinh xéac cao, dic bigt kho khian néu sé
lugng mau thi nghiém qua lén (>30 mau)
s& dan dén thoi gian thi nghiém kéo dai
lam anh huong thoi gian thiét ké thi cong
cling nhu tién do cua cdng trinh, du én.

Nguoc lai, thi nghiém nén cb két
mot truc gitr tai 2 gio lai ton thoi gian thi
nghiém it hon trong khi qui trinh va
phuong phap thi nghiém la tuong tu Vai
thi nghiém nén cb két muc truc gitr tai 24
gio. Tur d6 gitp rat ngan duoc thoi gian
cling nhu giam chi phi thi nghiém.

Vi vay, bai viét nay dwa vao cac sb
liéu thi nghiém theo hai phuong phép trén
dé thiét 1ap su twong quan glua chi sé ap
luc tién cé két (p), chi s6 nén (C.), chi s6
nd (Cs) gitra thi nghiém nén c6 két mot
truc khi git tai 24 gio va thi nghiém nén
cb két mot truc khi giit tai 2 gio cho loai
dat sét yéu bdo hoa nudc. Tir 4o, c6 thé
dwa vao két qua thi nghiém nén cb két khi
giir tai 2 gio dé xac dinh cac chi s pe, Cs,
Cs theo phuong phap nén c¢d két khi giir tai
24 gio cho cac cong trinh tuong tu.

2. PAT SU DUNG CHO CAC THI
NGHIEM

Thi nghiém nén cb két theo phuong
phap gitr tai 2 gio va gitr tai 24 gio cho
cac mau dat Iay duoc tir cac hd khoan
khao sat dia chat cong trinh "Nao vét truc
thoat nudc rach Xo6m Cui, quan 8, TP.
HCM" (Vién Khoa hoc Thuy loi mién
Nam, 2018) véi 6 d6 sau lay miu khac
nhau 4m, 8m, 12m, 16m, 20m, 24m. MJdi
dd sau thi nghiém 25 mau cho moi
phuong phéap.
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Mau dét thi nghiém la dat sét yéu
bdo hoa nudc voi mot sé dic trung vat ly
nhu W= 88.33 %, y,=1.470 g/lcm®, Gs=
2.634, Sr=97.62 %, e,= 2.383, W = 59.57
%, Wp=36.33 %, Ip=23.24 %, B=2.261.

3. PHUONG PHAP NGHIEN CUU

Tién hanh thi nghiém nén cb két
mau dit & cac do sau khac nhau véi thoi
gian gitr tai 24 gio va 2 gio cho mdi cap
tai tdc dung. Cach tién hanh thi nghiém
nén cb két cho mau nén gir tai 24 gio tuan
thit theo quy dinh cua tiéu chuan Viét
Nam TCVN 4200:2012 (TCVN, 2012)
véi noi dung tém téit nhu sau:

Bwéc 1: Chuan bi mau thi nghiém:
ldy mau thi nghiém vao dao vong, Xxac
dinh khéi luong thé tich va do am trudc
khi thi nghiém.

~ Buwéc 2: Lap mau da chuan bj vao
thiét bi thi nghiém

Hinh 1: Hgp nén cé két mau
Buéc 3: Bdo hoa mau thi nghiém
trong 24 gio.

Bwéc 4: Tién hanh thi nghiém véi
cap tai trong dau tién 1a 0.25 kG/cm? va
theo ddi bién dang nén cua mau trén dong
hd do bién dang. Theo ddi va ghi nhan sb
liéu thi nghiém theo thoi gian: 6 giay, 15
gidy, 30 giay, 1 phat, 2 phat, 4 phat, 8
phut, 15 phat, 30 phat, 1 gio, 2 gio, 3 gio,
6 gio, 12 gio va 24 gio.

Bwéc 5: Tiép tuc tién hanh thi
nghiém tuong tu nhu budc 4 cho cic cap
tai trong 0.50 kG/cm?, 1.00 kG/cm?, 2.00
kG/cm?, 4.00 kG/em®,

Bwéc 6: D& tai va ghi nhan sé liéu
dd tai sau khi dd nén xong & cap tai cudi
cuing theo tiring cap vai thoi gian ghi nhan
s6 liéu 1a 2 gio mdi cap.

Buéc 7: Lay mau ra khoi hop nén va
xac dinh khdi lugng thé tich va d6 am cua
mau sau khi thi nghi¢m.

Phuong phap thi nghiém ddi véi
mau thi nghiém nén cé két khi giir tai 2
gio tuwong ty nhu thi nghiém nén khi gitr
tai 24 gio. Tuy nhién, chi theo doi va ghi
nhan s liéu bién dang tai thoi diém 2 gio
sau khi ting tai cho mdi cap tai.
4. KET QUA THI NGHIEM VA SO
SANH

Két qua thu dugc sau khi thi nghiém
duogc xir ly thong ké dé loai bo cac gié tri
bat thudng nham han ché sai sé thd theo
tieu chuan Viét Nam TCVN 4548:2009
(TCVN, 2009) nhu sau.

Bang 1: Gia tri va chénh léch giiza 4p luc tién cé két ciia mau nén giir tai 24 gio (pe2s) Va 2 gio

(Pc2)
Do sdu | p.os (KG/lem?) P.. (KG/cm?) AP¢2.24 (KGlcm?) %APc.2.24 (%)
4m 0.666 0.712 0.045 6.77
8m 0.666 0.701 0.036 5.40
12m 0.700 0.780 0.080 11.47
16m 0.706 0.754 0.047 6.71
20m 0.722 0.770 0.048 6.65
24m 0.780 0.823 0.043 5.55
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15 Bdng 3: Gid trj va % chénh léch giira chi s6
o R no cua mau nén gie tai 24 gio (Csp4) Va 2 gio
E 1.0 /. (CS,Z)
)
S ° Do %ACs 24_2/ CS 24
505 e C C i ) )
= y = 0.8592x + 0.0583 sau | Coze | Coz |ACSze (%)
0.0 R®0.9228 4m | 0.105 [0.090 | 0.015 14.26
0.0 0.5 1.0 1.5 2.0 25 3.0 23.5 4.0 4550 am 10116 10,0991 0.017 14.84
P.2 .KG/cm
12m| 0.114 {0.104| 0.010 8.76
Hinh 2:~Tu*0'ng quan giira 8p luc tien co ket 16m| 0.116 |0.101| 0.015 13.09
cua mau nén giir tai 24 gio (Pc24) Va 2 gio
(Pe2) 20m| 0.100 {0.089| 0.011 11.12
24m| 0.100 |0.088| 0.012 11.91

Bang 2: Gia tri va chénh léch giga chi 6 nén
cua mau nén giir tai 24 gio (C..4) va 2 gio

0.20
(Cc,Z)
015
Po %ACC 24.0/C
Sél..l Ceoa | Ce2 |ACC ° (62/:;)2 o2 ©0.10 /
4m | 0.732 | 0.655 | 0.077 10.49 0.05 y=08953x » 0.0236
0.00
8m | 0.752 1 0.669 | 0.083 11.02 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
o
12m|0.791 [ 0.724 | 0.067 8.48 " :
Hinh 4: Twong quan chi so6 no cua mau nén
16m| 0.802 [ 0.711 | 0.091 11.32 gid tai 24 gio (Cs.4) va 2 gio (Csp)
20m | 0.791]0.706 | 0.084 10.67 Bang 4: Gia trj hé so réng mau nén gi: tai 24
24m| 0.714 | 0.640 | 0.075 10.44 9id (Ba4). 2 i (e) va % chénh léch he so
rong
1.25 P l000[025| 05| 1| 2| 4
(kG/em?)| ' '
% I Ah,(mm) | 0.00| 0.91| 1.44| 2.36| 3.41| 4.59
U x
0.75 Ahys (Mm) | 0.00| 1.06| 1.70| 2.79| 3.99| 5.31
050 p = QTTOTK: 0 2322 & 2.389)2.234/2.144/1.9891.811(1.611
025 e 2.389/2.209/2.100] 1.915(1.712|1.489
P00 0T 00 B AT 20025 e 0.00010.0250.0440.0740.099/0.123
N .~ s A2z , x %Aes.
Hinh 3: Tuwong quan giira chi so nén cua mau 224
6N gidF il 24 ic: (Coze) VA 2 ic* (Cus) lezs 0.00| 1.13| 2.11| 3.86| 5.79| 8.24
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4.00 100
Fsesa Mau nén 24 gio

3.50 MAu nén 2 gio - 90

3.00 e=¢== 9, Chénh léch e - 80

- 70

2.50 . .
o :5,5 - - ;_\e\
i s 4 ol 0
2150 | % g o ; A ul w0
@ 3 " = : E: 3 =
R RN I

100 [ 4 1
3 ; 4 § o § - 20
050 B B BOED B OED | .

0.00 0.25 050 1.00 2.00 4.00
Ap lue nén P, kG/ecm?

Hinh 5: Biéu d6 so sanh hé sé réng mau nén
gitr tdi 24 gio (€24), 2 gio (e,) va chénh léch
%A€p.04 /€54
Bang 5: Gid tri hé s6 nén lGn mau nén gid tai
24 gio (az4), 2 gio (az) va % chénh léch

Bang 6: Gia tri hé sé nén thé tich mau nén gii
tai 24 gio (M, 24), 2 gio (M, 2) va % chénh léch

P(kG/lcm?) |025[ 05| 1 | 2 | 4

m.. (cm?/kG) |0.182]0.111]0.099]0.060/0.036

My« (cM?/kG) |0.211]0.136]0.119]0.070[0.041

AMy 204

P(kG/em?) |025/05| 1 | 2 | 4
a, (cm’/kG)  ]0.618]0.360[0.310(0.178]0.100
az4 (cm?’/kG) ]0.7170.438[0.369(0.203[0.112

Ady.»4 (cm?/kG)|0.099]0.078|0.059|0.025/0.012

%A1 [824 13.88|17.80(15.99(12.39|10.52
1.00 - 100
=523 Mau nén 24 gio
0.90 . - - 90
Mau nén 2 gio
080 | 494 Chénh lich a - 80
0.70 - 70
O]
< 0.60 - 60
S 0.50 - 502
g 5
= <D
5 0.40 40
=
£ b5
= 0.30 F30=
‘(g U
£0.20 | A - - 20
0.10 i ﬁ g - 10
0.00 Bl b Ll | 0

025 050 1.00 200 4.00
Ap Iwc nén P, kG/cm?
Hinh 6: Biéu dé so sanh hé sé nén 1tn mau
nén giiwr tai 24 gio (az), 2 gio (a,) va % chénh
léch

(szlkG) 0.029|0.025|0.021{0.010{0.006
Y%AMy 9.24
/my o4 13.79|18.58|17.22(14.57|13.62
0.50 - 100
=5 Mau nén 24 gio
0.45 . , - 90
Mau nén 2 gio
040 | egmm %y Chénh léch my - 80
0.35 - 70
0}
< 030 )
5
2025 - 50
E ~
;§ 020 [ -0 8
£ 015 - 30 E
< 010 7S L 20 €
2 —Y ¢ —e— 5
T 0.05 g g ﬁ g * | 10
0.00 % ; )

025 050 100 200 4.00
Ap Iwc nén P, kG/cm?

Hinh 7: Biéu d6 so sanh hé sé nén thé tich
mau nén giir tai 24 gio (M, 24), 2 gio (M, 2) va
% chénh léch
GHI CHU:

- Pe2s VA Peo: Ap luc tién cb két cua miu
nén git tai 24 gio va 2 gio.

- Cc24Va C.,: Chi s6 nén cia mau nén g
tai 24 gio va 2 gio.

- Cs24 V& Cs: Chi s6 nd cua mau nén giir
tai 24 gio va 2 gio.

- €54 VA &,: Hé sb rdng cua mau nén giir tai
24 gio va 2 gio.

- @4 VA 8 Hé s6 nén 1n ciia mau nén giir
tai 24 gio va 2 gio.

- My24 VA My Hé s6 nén thé tich cua mau
nén gitr tai 24 gio va 2 gio.
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Tur két qua tdng hop gia tri ap luc
tién cd két p. ¢ bang 1 cho thiy, trong
pham vi cac mau nghién ctu thi gia tri pc
lubn nhé hon 1.00 kG/ecm?, ddng thoi c6
xu hudng ting theo d6 sau va giam theo
chiéu ting cua thoi gian giir tai. Cu thé,
gid tri pco4 dao dong trong khoang
[0.666+0.780] kG/cm? gia tri p.. dao
dong trong khoang [0.712+0.823] kG/cm?,
thip nhat 13 gié tri p. & d6 siu 4m, sau do
taing dan va I6n nhat 12 gia tri p. ¢ do sau
24m. Gia tri pc2 lubn I6n hon gia tri pe 24
tr 5.40% dén 11.47%, véi chénh léch
trong dwong tir [0.036+0.080] kG/cm?,
cho thdy mau nén giir tai cang lau thi gia
tri pc co6 xu hudng giam.

Bén canh do, tir biéu do & hinh 2, ¢6
thé nhan thay gitra gia tri ap luc tién co
ket Pc2 VA Pe2s CBIA CAC MAU Nghién ctu ¢b
mdi quan hé tuyén tinh véi ham tuong
quan tim duoc véi hé sb twong quan &
murc cao 1a R?=92.28% la:

Pc24 = 0.8592p., + 0.0583

Tur két qua téng hop & bang 2 cho
thay gia tri chi s6 nén C. c6 xu huéng tang
theo chiéu ting cua thoi gian giir tai doi
V6i cAc mau c6 cung d6 sau. Gia tri C,
dao dong tir 0.640 dén 0.724. Gia tri Cc o4
¢ tri s6 16n hon C.» va dao dong tir 0.714
dén 0.802. Chénh léch giira gia tri Cco4 VA
Cc» dao dong tir [0.067+0.091] twong (ing
tir [8.48+11.32] %. Khi xét theo do sau
cua mau thi gia tri C. khong thé hién xu
hudng rd rang theo ty 1€ tang cua do sau
mau thi nghiém ma thay d6i bat thuong
trong cung mot thoi gian gitr tai.

Quan sat hinh 3 cd thé thay ring
gitta gi4 tri Ccp va Ccos €O mdi quan hé
tuyén tinh voi ham twong quan tim dugc
c6 hé sb twong quan & mMuc cao
(R°=81.66%) la:

Ceza = 0.7767C,, + 0.2322

Tur két qua téng hop ¢ bang 3 cho
thy gia tri chi s nd Cs ¢ xu hudng tang
theo chiéu ting cua thoi gian gitr tai doi
véi cac mau co cung do sau. Gia tri Cs»
dao dong tir 0.088 dén 0.104. Gia tri Cs s
c6 trj s6 16n hon va dao dong tir 0.100 dén
0.116. Chénh léch gitra gia tri Cs 24 va Cs2
dao dong tur [0.010+0.017] twong Gng tur
[8.76+14.84] %. Khi xét theo d6 sdu cua
mau thi khdng tim thay quy luat bién doi
cua gia tri Cs.

~ Ngoai ra, khi xét dén ty s6 Cc/Cs thi
ty s0 nay co gia tri dao dong trong khoang
tur [6.465+7.966] lan.

Quan sat hinh 4 c6 thé thiy rang
gitta gi4 tri Cso va Cs24 €O mMdi quan hé
tuyén tinh voi ham tuong quan tim duoc
c6 hé s6 tuong quan & mac kha
(R?=75.83%) la:

Cs24 = 0.8933C,, + 0.0236

Két qua tir bang 4 cho thdy d6 lan
clia mau thi nghiém ting theo chiéu ting
ctia 4p luc tic dung dong thoi ciing ting
theo chleu tang cua thoi gian gitr tai. Gia
tri hé sb rong cia cac mau nén khi gitr tai
2 gio ludn 16n hon gia tri hé s6 rdng cua
cac mau nén khi giir tai 24 gio. Chénh
1éch gia tri hé s6 réng ctia mau nén khi gitr
tai 2 gio (e,) so véi mau nén khi gitr tai 24
gid (eg4) trong cing mot cap ap luc giy
lin dao dong tur [0.025+0.123] twong Gng
tor [1.13+8.24] % va c6 xu hudng ting
theo chiéu ting cta cdp ap luc giy lun.
Piéu nay thé hién hé sb rdng c6 xu hudng
giam theo chiéu ting cua thoi gian gilr tai.
Quan sat hinh 5 co thé thy rang, gia tri hé
s6 rong cua mau nén khi giir tai 2 gio va
khi gilr tai 24 gio c6 xu hudng tich xa
nhau khi tai trong tac dung tdng. Muc do
chénh léch hé s6 rdng (Aezps) cua 2
phuong phap thi nghiém nho nhét 1 & cap
tai 0.25 kG/cm® 12 Aegos = 0.025 (1.13%),
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Aegso = 0.044 (2.11%),Ae1,oo = 0.074
(3.86%), Aes oo = 0.099 (5.79%), A8soo =
0.123 (8.24%). Piéu nay thé hién chénh
léch hé sb rdng cua 2 phuwong phéap thi
nghiém c6 xu huéng ting néu ap lyc giy
lun cling tang.

Két qua tir bang 5 cho thay gia tri hé
s6 nén lan cua cac mau nén khi gitr tai 2
gio (a2) ludn nho hon gié tri h¢ s6 nén 10n
cua cac mau nén khi gitlr tai 24 gio (az4).
Cheénh léch gia tri hé sb nén IUn cua mau
nén khi giir tai 2 gio va mau nén khi gitr
tai 24 gio dao dong tr [0.012+0.099]
twong ung tir [17.80+10.52] % va co xu
huéng giam theo chiéu tiang cua ap luc
gay lun. Chénh léch 16n nhat 1a & cap ap
luc 0.50 kG/cm? (17.80%) va nhé nhét 1a
& cAp ap luc 4.00 kG/em? (10.52%). Diéu
nay thé hién hé s6 nén In c6 xu hudng
tang theo chiéu ting cua thoi gian giir tai.
Quan sat hinh 6 co6 thé thdy rang, hé sd
nén IGn ctia mau nén khi giit tai 2 gid va
khi gitr tai 24 gio c6 xu hudng ti€ém can
nhau khi ap luc gay lin tang. B§ chénh
léch hé s6 nén Iun cia 2 phuong phap thi
nghiém c6 xu huéng giam, 16n nhét 1a &
cap tai 0.25 kG/em® 1a Aagps = 0.099
(13.88%), Adgso = 0.078 (17.80%), Aay 00
= 0.059 (15.99%), Aazo0 = 0.025
(12.39%), Aasoo = 0.012 (10.52%).

Két qua tir bang 6 cho thay gia tri hé
sb nén thé tich cuia cac mau nén khi giir tai
2 gid (My2) ludn nho hon gia tri hé sé nén
thé tich cua cac mau nén khi giir tai 24 gio
(My.24). Chénh léch vé mit gia tri caa my
SO V&I my 24 dao dong tir [0.006+0.029]
tuong ung tir [18.58+13.62] % va cO xu
huéng giam theo chiéu ting cta ap luc
gay lun. Chénh 1éch 16n nhét 1a & cap ap
luc 0.50 kG/cm? (18.58%) va nho nhat 1a
& cap ap luc 4.00 kG/em? (13.62%). Diéu
nay thé hién hé sd nén thé tich co xu
huéng ting theo chiéu ting cua thoi gian

gilr tai. PO chénh 1éch hé sé nén thé tich
gitra 2 phuong phép thi nghiém theo ting
cap tai trong nhu sau

AMyo25 = 0.029 (13.79%),
Amyoso = 0.025 (18.58%),
AMyz.00 = 0.021 (17.22%),
AMyz.00 = 0.010 (14.57%),
AMyago = 0.006 (13.62%).

Pong thoi quan sat hinh 7 nhan
théy, hé sd nén thé tich caa mau nén khi
giit tai 2 gio va mau nén khi giir tai 24 gio
c6 xu hudng tiém can nhau khi tai trong
tac dung ting va mic do chénh 1éch hé sd
nén thé tich c6 xu hudng giam theo chiéu
tang cua ap luc gay lan.

5. KET LUAN VA KIEN NGHI

Thoi gian gitr tai trong thi nghiém
nén cd két co anh hudng dén mot sb dic
trung nén lin cua mau dat sét yéu béo
hoa nudc.

Thoi gian gitr tai lau hon, mau dét bi
l4n nhiéu hon. Vi khoéng ap luc tac dung
tr [0.25 + 4.00] kG/ecm? thi gia tri hé sb
réng cua cac mau nén khi gitr tai 2 gio ludn
lon hon gié tri hé s6 rdng cua cAc mau nén
khi giit tai 24 gio. Chénh léch gia tri hé sb
rong dao dong tir [0.025+0.123] twong ung
tur [1.13+8.24] % va c6 xu hudng tang theo
chiéu tang cta ap luc gay lun.

Hé s6 nén lan c6 xu hudng ting néu
thoi gian gitr tai ting voi cung mot ap luc
gay lin. Hé s nén lGn cua cac mau nen
khi giit tai 2 gio ludn nho hon gia tri hé sé
nén Iin cua cdc mau nén khi giir tai 24
gio. Chénh léch gia tri hé s nén lin dao
dong tu [0.012+0.099] tuong uUng tu
[17.80+10.52] % va c6 xu hudéng giam
theo chiéu tang cua ap lyc gay lun.

Hé s6 nén thé tich c6 xu hudng ting
theo chicu tdng cua thoi gian gilr tai voi
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véi cling mot ap luc gay 1n. Gié tri hé sb
nén thé tich ciia cac mau nén khi giir tai 2
gio ludn nho hon gia tri hé sé nén thé tich
ciia cac mau nén khi giir tai 24 gio. Muc
d6 chénh lach dao dong tir [0.006+0.029]
cm?/kG twong Gmg tir [18.58+13.62] % va
¢6 xu huéng giam theo chiéu ting cua ap
luc gay lan.

Ap luc tién cb két co xu huéng giam
néu thoi gian gitr tai thi nghiém ting. Vi
cing mot cip ap lyc gy lun, miu nén giu
tai 2 gio s& cho két qua pc 16n hon so v6i
Kkét qud pc24 cla mau nén gilr tai 24 glo
Nhu vy, khi tinh toan d6 lin dbi voi két
qua mau nén khi gilr tai 2 gio thi dat con
trong giai doan bién dang dan hoi; trong khi
do, voi diéu kién twong tu nhung dbi VOl
mau nén khi giir tai 24 gio thi co thé miu
dat da budc qua giai doan bién dang déo.

Vi viy, ngoai gia tri ap luc tién cb
két thi gi tri chi s0 nén va chi sd no ciing
anh hudng truc tlep dén viéc tinh toan do
lin. DY lun ngoai chiu dnh hudng cua gia
tri ap luc tién c6 két thi chi sé nén va chi
s0 né ciing ¢6 anh huong dang ké. Theo
két qua thi nghiém thi ty s0 Cc24/Cs, dao
dong tir [7.592+8.918] lan, dan dén do lun
tinh toan duoc s€ c6 mirc do chénh léch tir
[7.592+8.918] lan.

Ngoai ra, gia tri ap luc tién cb két co
moi quan hé tuyén tinh nhu sau:

Dc24 = 0.8592p., + 0.0583

Chi sé nén c¢6 xu hudng ting theo

TAI LIEU THAM KHAO

chiéu ting cua thoi gian it tai d6i véi cac
mau c6 cung do sau va cing ap luc gay
lGn. Dan dén viéc néu str dung gia trj C tur
két qua thi nghiém ctia mau nén gii tai 24
gio vao tinh toan do lan sé cho d6 lun 16n
hon néu dung két qua C. cia mau nén gii
tai 2 gid voi cung diéu kién ap dung.
Chénh léch gitra gié tri C24 va C dao
dong tir [0.067+0.091] tuong Gng tir
[8.48+11.32] %.

Ngoai ra, chi s6 nén ciia mau nén
gitr tai 2 gio va mau nén gitr tai 24 gio co
moi quan hé tuyen tinh la:

CC,24- - O7767CC’2 + 02322

Chi s6 né c¢6 xu hudng ting theo
chiéu ting cua thoi gian giir tai ddi véi cac
MAau cé cung do sau. Chénh léch gitra gia
tri Cs4 VA Cs dao dong tir [0.010+0.017]
twong ung tir [8.76+14.84] %. Gitra gia tri
Cs2va Csp4c0 mdi quan hé tuyén tinh 1a:

Cs24 = 0.8933C; , + 0.0236

Nhu vay, thoi gian git tai trong thi
nghiém nén c6 két c6 anh huong khong
nho dén mot sé dic trung nén 1Un cua dat.
Do d6, can phai lya chon phuong phép thi
nghiém cho hop ly véi dic diém, quy md
va tinh chét cua cdng trinh nham dam bao
an toan va tiét kiém chi phi. Déi voi céc
cong trinh ¢6 quy mod nho, kién nghi sir
dung cac tuong quan thu dugc dé diéu
chinh sé liéu cho hop ly, phuc vu cho
cong tac tinh toan thiét ké néu sb liéu
khao sét, thi nghiém chua day du.

1. Vién Khoa hoc Thuy loi mién Nam (2018). Bao céo khao sat dia chat cong trinh Nao vét truc

thoat nudc rach Xém Cui.

2. TCVN 4200:2012 -
nghiém.

Pat xay dung — Phuong phép xac dinh tinh nén IGn trong phong thi

3. TCVN 4548:2009 — Théng ké wng dung — Loai bo céc gia tri bat thuong.
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PAC PIEM, CO CHE VA PHAN LOAI CAC LOAI HINH SUT LUN PAT

Characteristics, mechanisms and classification of typical land subsidence
hazards

Nguyén Xudn Trwong, Tran Thanh TG, Nguyén Thay Trang
Nguyén Chi Nhan, Hupnh Bing Khdnh, Bui Hoang Dwong
P.Nghién cizu Nén méng & Pia Ky Thudt

Vién Khoa hoc Thay loi mién Nam

TOM TAT: Sut lin dat nén 1a& mét hién tiong tw nhién thuong dwoc quan sat tir qua trinh sir
dung céc cong trinh dan dung. Khac véi sut 1un do kién tao, sut hin ddt nén thuong xay ra do su
thay déi két cdu cia ddat 6 thé do sw thay doi dét ngét cia diéu kién ti nhién, hogc do sic bén
ciia dat nén dat t6i han khi phai chiu tdi cia cac cong trinh dan dung xay ding bén trén. Trong
khi nguyén nhan cua sut 1Gn chi méi duoc nhdc dén trong mét vai vén liéu, hién twong nay da
khdng ngang tiép dién trong nhitng ndm vira qua & Viét Nam, tir nam 2017 dén 2020, tai mét so
tinh khu viee Ban dao Ca Mau thuge Pong bang sdng Cizu Long. Thiét hai do sut lin woc tinh 18n
dén hang chuc ty dong véi hang loat cdc cong trinh nhe dé, dwong giao thong nong thon bj fur
héng nang khién cho hé thong giao théng b ach tat, hoar dong kinh té x& héi bi dinh tré, kém theo
cde nguy co thiét hai vé nguoi va cia. Hang tram ty dong da duwot si dung dé xir 1y khéc phuc cho
hdu qud cua sut hin dat tinh dén thoi diém hién tai. Piéu ndy cho thdy sw can thiét phai co mét cai
nhin tong quan, sdu sat dé nam bat duwoc xu thé bién doi cua tu nhién, tir 6 c6 céc gidi phap thich
hop dé xit 1y, thich nghi, ngéin ngira va han ché cac thiét hai do sut lan,

Sut lin ddt dd dwoc nhdc dén trong cdc vin liéu nhw la mét tinh chdt ddc trung cia dat tie
nhitng nim thap ky 60 thé ky 20. Mdt s6 cac hién nrong quan sét phé bién vei cc logi dat xay
ra sut 1Gn bao gom (1) hién twong tricong né, (2) hién twong co ngot, (3) hién neong lin wdt, (4)
hi¢n tuwong dat hoa long. Tiy vao dic trung co ché thay doi két cdu cia ddt, bién dang cia dat
nén thé hién trén bé mat ciing co nhitng diém khéc biét, quan sat thay cac biéu hién nhuw (1) hi¢n
fwong Mit tach mar dwong, (2) dat sut dang séng leon, (3) dat sut dang ham éch, (4) dat sut
dang ho triing tron... Bai bdo nay nham lam ré cdc co ché dan dén hién tirong sut lin dat pho
bién duéi tic dong cia ngoai canh, dong thoi dé xuat mét hé thong phan logi cac dang sut 1Gn
c6 thé ap dung dé nhdn biét cac logi sut hin dat pho bién nhat.

Tur khéa: Sut lUn, truwong no, co ngot, lun wot, ddt héa long, phan loai sut lin, co ché sut 1Gn, Ca
Mau.

ABSTRACT: Land subsidence (or settlement) is one of the nature hazards commonly observed
during the usage of civil constructions. Different from tectonic subsidence, ground subsidence
happens due to the change in soils’ structure when natural conditions alter, or due to the soils’
strength reaching critical state when the load of constructions are significantly high. While the
subsidence reasons have been discussed in many literatures, this happened continuously in Viet
Nam from 2017 to 2020 in some areas of Ca Mau Peninsula, the Mekong delta region. The
damage accounted for billions of VND when constructions such as dykes, rural roads were
destroyed heavily, causing many problems to the traffic, economic activities and social welfare.
Budget has been spent to fix the failure due to land subsidence up to now. This requires a more
throughout study to understand the whole picture of this hazard. Eventually, solutions can be
drawn to handle, adapt, and prevent the lost caused by land subsidence.
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Land subsidence is prescribed as a unique characteristic of soil since the early time. Some of
the behaviors observed include: (1) swelling, (2) shrinkage, (3) collapse, (4) liquefaction.
Depending on specific mechanism of soils’ structure changing, ground deformations observed
on the surface show different patterns, such as (1) cracks and splits of roads, (2) waving road
surfaces, (3) craters, (4) sink holes, ... This paper aims at clarifying some of the land
subsidence mechanisms which are commonly observed, then suggest a classification of the

hazard in order that it can be utilized to recognize the subsidence for further solutions.

Keyword: Subsidence, settlement, expansive soil, collapsible soil, liquefaction, Ca Mau.

1. HIEN TUQNG SUT LUN TRONG
TU NHIEN VA NGUYEN NHAN

Hién tugng cao trinh dia hinh dot
ngot sut giam tai mot vai noi trén thé gioi
dugc quan s&t va ghi nhan & nhiéu ving
nhu Wilmington (hat Los Angeles), hay &
thanh phé Mexico, Ban dao Gaillad
(Texas), Gloe (Uc), Luxiang va Manfang
(Trung Quéc), Yamamoto (Nhat), Bixley
(New Zealand), Y, Venezuela va nhiéu
nuéc khéc. Tat ca déu dugc goi la hién
tuong sut lan. Céc vi tri xay ra sut lUn
thudng lién quan dén céc thanh tao dia
chét tré kém cd két nhu cac khu vuc tram
tich séng ngoi, ddm ho, tram tich gbc bién
ndng, va nhat la khi cac khu vuc nay co
dién ra cac hoat dong khai thac nuéc
ngam, dau khi [1]. Doi khi c6 lién quan
dén viéc dang cao cua muc nudc bién.
Nhiéu nghién ctu cho thay c6 sy sut giam
&p suat 16 rdng tai cac ting khai thac nuéc
ngam ciing nhu dau mo va khi dét dan dén
Viéc gia tang ap suat higu dung tai cac
tang dat da cung chdn vui nay. Két qua la
vat liéu tram tich tai sap xép, trd nén xép
chit khit gio nhau hon va lam cho bé mit
bén trén bi lun dan. Chuyén vi ngang doi
khi cling xay ra nhung cuong do thuong
thip hon. Chiéu dong chay va truong tng
suat bién dang sinh ra do hoat dong khai
thac cong huong vai nhau. Mac du vay,
mbi lién hé nay kho quan sat hon véi cac
ché d6 thuy vin thyuc té. Nhu & cac tang
chira nuéc 16n va hé thdng nhiéu tang
chtra dugc khai thac, chuyén vi ngang cua

dat hau nhu dwoc bo qua va chi xét dén
bién dang nén ép thang ding. Mot vai noi
c6 diéu kién dia chat dic biét, bao gém
c4c tang dat kém cb két tich tu phi bén
trén cac thanh tao da carbonate hang héc
16 réng. Khi tién hanh khai thac nuéc tai
C4C tang dat bén trén, do sy chénh léch ap
Suat cac hat dat chua cb két di chuyén va
roi vao cac hang héc 16 rdng cua tang
carbonate bén dudi. Piéu nay lam cho dat
trén bé mat bj sut ldn.

Hau hét, co ché lién quan dén sut
ln do viéc khai thac ngam duoc nghién
ciu kha ki ludng. Trong diéu kién tu
nhién, ap luc dia tinh tac dung lén cac
tang chira bao gom cac dang vat liéu bo
roi hoac kém cd két duoc can bang bai ap
suat 16 rdng p va ap luc hiéu dung thang
dang va nam ngang. Khi xuat hién hoat
dong khai thac 1am cho &p luc p suy giam,
&p suat 15 rong khong chdng chiu duoc ap
suat tong, do do, ap luc dugc truyén tur
chat luu sang cac hat ran lam cho ap suét
hig¢u dung gia tang tai cac via chira va cac
thanh tao ké can. Hé qua 1 hién twong nén
ép va dan dén dat bé mit sut 1an. DI Véi
cac via chtra sau, ching tr¢ thanh cac tai
ap suat va duoc céc ciu tao ké bén chdng
dd &p luc mot phan. Cac sut lun bé mat
khi d6 phu thudc vao d6 sau, thé tich va
tinh chiu nén caa ban than via chaa nay.

Quan sét thay, cac khu vyc sut lun
do khai thac dau mo va khi dét c6 phan
thap, nhung xay ra trén dién rong hon so
véi kich thudc cia via chtra. Nguoc lai
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véi c4c ting nuéc ngam thuong phan bd
gan bé mat va cé dién phan bd rong trén
toan bé tram tich va hé qua cuaa sut 1Gn
thuong dé thay véi cu ly dich chuyén cé
khi 1én dén hang trim cm. Dleu nay co thé
ly giai 1a do dic trung cdu tric dia chat
cia mdi dang co sy khac biét, mac di
thanh phan cua tang chtra nudc va tang
chtra dau khi déu 14 cét va sét, tuy nhién
dbi vai cac ving chira dau khi, via cét -
sét thuc chat co vat liéu nhu cét - sét bé
mat nhung da trai qua qué trinh cé két,
hoéa d4, tai két tinh sau chén vui, do d6 do
lGn cua c4c ting da sét nay kém hon so
VGi céc via Sét ¢ cac tang chira nudc mic
du phai chiu tai I16n hon. Nhung khi ap
Suit tac dung vuot muc ap suét tién ¢ két,
téc do bién dang theo sy suy giam &p suat
s€ dot ngot gia tang.

Bén canh cac hoat dong khai thac
nuéc ngam, khai thac dau khi, cac hoat
dong cua con ngudi ciing co thé gay ra
hién tuong sut 1an (Allen, 1984). Cac hoat
dong nay thuong lam phét sinh cac hién
tuong xOi ngam, hoa tan, rita rila cac
khoang carbonate, thach cao, mudi; cac
hoat dong x&y dung lam gia tang ap lyc tai
trong bén mit; cac hoat dong khai khan
dat hoang va cai tao dat; khu vuc c6 hé
thong thoat nudc; khu vuc thudng xuyén
chiu rung chan; khu vuc c6 hoat dong
thay loi.

Xét dén diéu kién khi hau tu nhién,
khu vuc ¢ xay ra cac thoi tiét han han,
mua i cyc doan ciing dé lam x&o tron céc
I6p dat nén dan dén hién tuong sut lun.
Xét dén diéu kién dia chat dt nén c6 cac
ving dat yéu nhu dat hiru co bi oxi hoa, la
loai dét c6 suc chiu tai kém, d& bi oxy hoa
va phong thich nudc nén khu vye dat hitu
co dé bi 1un khi c6 tai trong tac dung.

Mot nguyén nhan khac ciing dan
dén sut Iun d6 1a cac hoat dong kién tao va

dat gdy trén dién rong. Su tréi dang cua
cac mang kién tao 1am cho chung d& va
cham 1an nhau, tao thanh cac dai hoi tu,
phén ky va phat sinh ra cac hoat dong gay
v& cac mang. Céc hé thong dut gay 16n s&
duoc hinh thanh khi hai khdi truot nguoc
chiéu nhau, khi d6 ving nam trong khdi
trugt sup & co cao do giam dan so véi ban
dau. Hién twong nay xay ra trong thoi gian
dai va chuyén vi do dugc bang cu li lan
dan caa khu vuc theo mdi nam.

2. CAC DANG SUT LUN VA CO CHE
SUT LUN

2.1, Sut ldn thay déng
Hydrodynamic settlement [2]

luc -

Sut lGn thuy dong luc la dang sut
lGn xay ra tai cac tang dat c6 15 réng dugc
lap day boi nudc. Co ché sut lun cua tang
dat dong nhét duoc ir. T. Edelman [2] mo
ta theo phuong trinh sau:

’w  a _ ow
=-x-= (1)

0x2

Trong d6, w 13 lugng ting &p suit
trong moéi truong nudc do Sy tang tai
trong, x 1a do sau ting nudc xuat hién, a la
hé s6 nén, k 1a hé sé tham, t 1a thoi gian
can thiét dé gia tang tai trong. Va véi tang
dat c6 do day D, dudi p luc tai trong p thi
legng nén lun theo phwong duang cua 16p
dat duoc xéac dinh theo phuong trinh:

Zn=pXaxD

Khi qué trinh syt lan két thac, khoang
thoi gian nay duoc goi la mot chu ky thay
dong luc duoc xac dinh theo cong thirc:

T,1=E><D2

Nhu vay, mic d¢ sut lun cua tang
dat ty Ié thuan v6i ap lyc gia tang trén cau
trac dat, hé sé nén ép va bé day lép
(phuong trinh 2), ddng thoi, hé sb nén ép
va hé sb tham wot cua dat lai phu thuoc

VIEN KHOA HOC THAY LGI MIEN NAM

369



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

vao ap luc gia tang tai d6 sdu khao sat
(phuong trinh vi phén 1). Khi lugng nudc
trong 16p dét c6 su thay d6i (b6 cap hoac
thao rit) su thay ddi can bang ap luc ban
dau 1am suy giam ap luc cua tang chua

Mt cat thity vin bé tram tich San Joaquin

Khu vuc dé sut lan

nudC. Sy suy giam s€ lam tang ap luc 1én
CAu trdc ran cua dat va tor d6 lam ting
luogng lGn. Két qua tinh toan [2] cho thay
sau mot chu ky thay dong luc thi do 1an
dat dugc 97% luong lun ly thuyét.

Hinh 1: Khu virc bé tram tich San Joaquin (My). Hoat déng khai thdc mréc ngam tai cac tang
chita bén dwoi phuc vu sinh hoat va tugﬁ’i tiéu lam cho céc vung phu cdn bi sut 1Gn
(Nguon: USGS)

Bén canh do, tai cac bé tram tich
I6n, khi cac tang chaa nudc lién thdng voi
nhau, su anh huong cta ap luc nudc
thuong ngudn la mot yéu té quan trong dé
duy tri mac can bang ap luc trong tang
chtra. Viéc lam suy giam lugng nudc cua
tang chira s& dan dén sy thay doi ap luc
nudc va néu cac tang dat yéu, nhay véi do
am, hodc dang chiu tai trong cua cac cong
trinh bén trén, cAu tric dit d& xuét hién su
tai sip xép va dat mat thuong sut In.
Nguyén nhan dan dén su thay ddi lugng
nudc trong tang chaa 1a nude dau ngudn
khé kiét vao mua khd, hoac do vung ha
lru khai thac nuéc qua mac khién nude
mat khong kip thoi bd cap cho céc tang
chtra, hodc do thoi tiét khd han véi muc
nhiét d6 ting cao 1am cho luong béc hoi

gia ting din dén khd can céc tang chua
nudc gan bé mat (Hinh 1). Ngay nay, cong
tac thi cdng cac cdng trinh ngam khi gap
phai cé&c ting chira nudc doi hoi phai thyuc
hién thao nuéc cua tang ndy. Bao cao cho
thiy nhiéu cdng trinh tuong tu trén thé
gioi da gip phai van dé sut IGn phan dat
mat khi tién hanh thao nudc [3]. Nguyén
nhan ciing 13 do su thay doi chénh léch ap
luc cua ting chira nudc di lam cho dat
mat mat can bang va dan dén sut In.

2.2. Sut hin dia chat dat nén

V& ban chat, mot s6 loai dit duoc
cho 1a dé bj sut lun dudi tac dung cua
ngoai canh. CAc loai dat nay c6 dic trung
khac nhau va dugc phan bd rai rac khap
noi trén thé gidi. Trong xay dung, trudc
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day nguoi ta thuong tranh viéc thi cong
trén cac nén dat nay. Sau nay do nhu cau
d6 thi héa manh mé, céc ting dit nay
duoc tan dung théng qua viéc xu ly bang
nhiéu bién phap ky thuat hién dai, tuy
nhién ching van tiém an nhiéu nguy co
dan dén sut lun. Céc loai dét thuong dugc
thudng duoc quan sat thiy hién tuong sut
ltn, bao gom: dat yéu, dit than bun, dat
truong nd-co ngot, dat kém bao hoa: 1Gn
wét, dat qua bdo hoa: hoa long.

2.2.1. Pdt yéu — dit sét yéu

D4t yéu, hay con goi la dat sét yéu,
1a loai dat hat min c6 ham luong trén 50%
trong luong la hat sét lot ray 200 (0,074
mm) theo tiéu chuan My, bao gém ca
khoang sét cling nhu thach anh hay trang
thach. D4t sét rat yéu cé cuong do chiu
nén ng hdng rat thap nho hon 25 kPa va
thap 1a tir 25-50 kPa (Terzaghi & Peck,
1967, [4]). Theo Kukal (1971), kich thuéc
hat trung binh My (Dso) cua dat loai nay tir
0,06 — 0,007 mm ¢ kich c& hat bui. Ham
luong cat kha bién doi, doi khi thap tai
thanh tao & c&c con sbng vung ndi, con &

song ngoi cac vung tring ham lugng céat
thuong cao nhung hat bui lai thép. Mot
vai noi dat yéu c6 nhiém hiru co tir 5-
10%. Céc loai dat yéu thuong thiy ¢ tram
tich séng ngoi, ddm ho, tram tich tam giac
chau, viing vinh, ddm pha, bai triéu, dam
lay, va ca trim tich song bang. Cau tric
sap xép hat c6 thé & dang (1) phan tan, (2)
gom ty, (3) két von, (4) keo phan tan.
Trong qua trinh tram tich, cac hat trai qua
nén ép tir cac 16p tram tich bén trén va giai
phéng mot lugng nudc 16 réng ban dau
kém theo viéc giam hé sé rdng. Do viéc
tich tu véi toc do tram tich 16n va nhanh
tao thanh céc 16p c6 chiéu day Ion, ap luc
15 rdng thudng cao ¢ céc 16p dat nay. Piéu
nay lam giam ap siac htu hiéu va lam
giam suc khang cit cua dat. o am trung
binh tir 70-170%, trong khi gici han chay
tir 40-90%. Heé s6 rong thay doi tir 1,5 den
trén 4,0. Qua trinh nén ép cua dat yéu
cling chiu chi phéi bai kich thuéc hat,
thanh phan khoang sét, dang cation ton
tai, ham luong mubi, do axit va su hién
dién cua vi ¢o sinh.

(a) (b)

()

Hinh 2: M hinh khung cau trac hat dat yéu khi bj bién dang dudi ap luc: (a) trang thai mém

chua nén ép, (b) bt d‘au blen dang va dich chuyén tai sap xép cac hat theo truc lyc tac dung,

(¢) gia tang cdu tric sap xép song song gi#a cac hat va cd sw gan két lén. 1- Dang gom ty, 2-
Dang lién két, 3- Hat byi (Pusch, 1973, [4])
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Déi voi cac loai dat yéu, chi can &p
lyc 10 kPa cling du lam cac hat bat dau tai
sap xép lai cAu truc (Morgenstern &
Tchalenko, 1967, [4]). Khi ap luc nén dat
trén 6 kPa, cac hat da sip sép song song
v6i nhau (Hinh 2). Nhu vay, dat yéu
thuong 14 loai dat d& bi nén 1an khi chiju
tdc dung cua tai trong. Qua trinh dat tai
Ién nén dat nay thuong din dén viéc téi
sap xép lai cau trac hat, dong thoi phong
thich lwong nudc va khi 15 rong. Dat yéu
co cuong do lUn cao va kha nang chiu tai
kém, nén trong thiét ké thi céng can co
nhirng bién phép xir ly thich hop.

2.2.2. Pét than bun

D4t than bun 13 loai dat cé suc
khang khong thoat nudc thap va tinh chiu
nén keém, khi chiu tac dung tai trong
thuong bi nén 1Gn manh. Theo Landva va
Pheeney (1980) [5], hat dat than bun gom
cac manh vun than thuc vat, 14 cay, ré cay,
vay hitu co thuong cé kich thudc 1on. Dat
than bun c6 ham lugng hiru co trén 75%,
trong khi dat nhiém hiru co thi trong
khoang 25-75% (ASTM D4427). Khi thiét
ké cong trinh nhu duong, dé, nha ctra, kho
bai, cong vién trén cac nén dit nay can
phai tinh toan can than do thuong gap cac
van dé cuia cac tang bén dudi. Nhat 1 tinh
nén 1Gn manh va kéo dai cua dat than ban.
Nhu ¢ Sibuin Sarawak, Malaysia, noi xay
ra sut l1Gn manh trén nén than bun do
luong dat dip khong dwoc kiém soét va
muc nudc ngam lién tuc ha do thao nudc
qua nhiéu. Ngoai ra, dat than bun con
dugc cho la c6 anh hudéng boi tai trong
cua cbng trinh 1én cac vung lan can, lam
bé mat dat xung quanh lGn sut, hoic gb
ghé gon s6ng. Qua trinh sut IGn do tai cua
dat than ban c6 02 dang: (1) Cham chap,

cb két va nén ép dan dan tng vai tai trong
tdc dung cham; (2) Nhanh chdng nhung
khong thay doi thé tich (Hinh 3). Yéu té
chi phdi qua trinh nén IGn cua dét than
bun bao gom: ham luwong soi thuc vat,
ham luong nudce ty nhién cao (thap tir 70-
150%, cao c6 thé lén dén > 2.000%), ty
trong thap (0,85-1,48 g/cm®), hé sé rdng
cao (1,5-2,5), do tham ban dau thap, chi sb
giéi han chay cao (tir 200-600% dén 800-
1.500%, Hobbs, 1986, [5]), ban chit va
Cau tric sap xép hat, ban chat lién két hoa
hoc gitra hat (Mesri va Alouni, 2007, [5]),
lyc dinh C thap (6-17 kPa) va goc ma séat
trong @ thip (3-25°).

Qué trinh nén 1dn cua dat than ban
Xay ra gom giai doan:

- Giai doan so cap — ¢ két: dat than
bun chiu nén phéng thich luong khi va
nuéc 16 rong, hé s6 rong suy giam va qua
trinh nay dién ra véi téc do cao.

- Giai doan thir cap; céc hat tiép tuc
tai sap xép, nudc 16 rdng tiép tuc duoc
phong thich, thanh phan soi thuc vat bat
dau bi pha hay, hé s6 réng va tham tiép tuc
giam trong khi téc do nén 1Gn giam manh.

- Giai doan tam cip — tir bién: dat
nén 1Gn véi toe do 1un giam cham.

Khi tinh todn xay dung céng trinh
trén cac loai dat than bun can hét stc can
than. Phan 16n cac thiét ké thuong tranh
cac vung dat c6 chira than bun va dét than
bun do loai dat nay d& xay ra cac bién
dang, cac chuyén vi 1am hu hai cac cong
trinh bén trén. Mic du c6 thé ap dung
nhiéu bién phap khic phuc, song phan dat
lién k& khong duoc xur Iy van xuét hién
c4c bién dang phtc tap.
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Pét tan tich

(c)
Hinh 3: (a) Mdt cat thiét ké cang pho bién tai khu nha ¢ sau khi hoan tdt; (b) Nhiéu nim sau
xay dung; (c) Mo hinh thé hién su bién doi bé mat cua dat than bun gan mat dwong khi xay ra
sut lUn.

2.2.3. Dit trwong né, co ngot hau khd han va ban khd han & ving nhiét
d6i va on doi. Pay la loai dat c6 sy thay
d6i gia tang vé thé tich khi d6 am cua dat
tang va thuong xay ra do khi hau am uét,

Pit trwong nd ton tai & nhidu noi
trén thé giadi, nhat la cac khu vuc co khi
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mua nhiéu. Khi tiép xGc voi nudce, dat s&
gia ting manh vé thé tich, con khi khi hau
khd han, dat s& co rat va giam thé tich. Su
bién ddi thé tich ving dét theo thoi tiét s&
lam cho céac cong trinh xay dung bén trén
nén dat nay dé bi hu hong [6]. Pic trung
cua loai dat nay la sy hién dién cua cac
khoang vat sét cd kha nang truong nd lon.
Khi am wot, cac hat khoang sét hap phu
nudc va sau d6 truong no. Nguoc lai, khi

kho han, chdng sé phong thich nudc va co
rat lai tao thanh cac 15 hong Ion hoic céc
vét nat trén nén dat. Bentonite, kaolinite
va montmorilonite & nhitng khoang sét
thuong gap nhit trong dat truong ng. Nén
dat loai nay thuong xay ra sy bién doi &p
luc nuée 16 rdng do su thay ddi d6 am cua
dat, dao dong tir 1 kPa voi dat rat am (gan
nhu 100% d6 bdo hoa) dén 10° kPa voi
dat cuc kho [6].

Hinh 4: Bdt truéc (anh tréi) va sau (anh phai) khi co ngét doi véi mau i nhién (1-2) va cé hgp
dyng (3-4) [7].

Céc nghién ctiu cho thay chi sé déo
Pl trong khoang 18-150% thé hién su gia
tang dang ké cua thé trwong ng (2,62-
13,36%) va ap luc truong no (94,2-928,6
kPa (Hammam va Abdel-Salam, 2013;
Israr va nnk., 2014). Gi4 tri cua chi sb
déo, gisi han chay, tinh truong nd cua dat
gia tang vd&i ham lugng khoang vat sét ¢
trong dat. Dat chira sét kaolinite thuong co
tinh truong né manh nhat do kha ning hap
phu nuéc cao. Hé s rong ban dau cua dat
ciing anh huong nhiéu dén kha ning
trrong nd, co ngodt, cling nhu tinh nén ép
cua dat (hé sb rong cao thuong lién quan

dén dat chiu truong nd - co ng6t Ién, va
do nén cua dat ciing thuong cao).

Nguoc lai véi qué trinh truong no 1a
su co ngodt dat. Pat co ngot trai qua nim
giai doan [7]: (1) Giai doan qua b&o hoa,
(2) Giai doan c6 két; (3) Giai doan co rit;
(4) Giai doan nut né; (5) Giai doan can
bang d6 am khd gi6. Su thay doi vé thé
tich cua dat thuong lam dat nén bi sut 10n
nén c6 thé xem day 1a mét trong nhitng
nguyén nhan dan dén sut lun dat nén. Bén
canh cé4c loai dat cd ngudn gbc luu tinh,
con c6 mét sé loai dat c6 ngudn gbc hoa
hoc ciing cé kha nang truong no-co ngot,
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nhu dat thach cao. Hé qua cua sy thay doi
thé tich cua céc loai dat nay ciing tuong ty

nhu dat lwu tinh nhung bang co ché phan
ung hda hoc.

Hinh 5: Sur dnh huong cua Cac yéu to thoi tiét tic dong |1én nén ddt sét trwong no- (a) Pat co
ngot do mai truong thoi tiet nong va kho, (b) Dat truong no do diéu kign thoi tiet khi hgu am
uot [8].

2.2.4. Pdt liin wét (1Gn sd@p)

Mot dang cua dat chua bdo hoa
thudng xay ra su giam manh vé thé tich
khi ham lugng nuéc trong dat ting lén
duoc goi 1a dat lun wét. Dat lan wdt c6 do
rdng cao, thuong la cac dang dat tich tu
cua hat dét kich ¢ sét, bui hay cat, phat
trién & cac vung khd han va ban khé han
[9]. Khi ¢ trang thai kho chua bao hoa,
thanh phan xi ming két dinh cac hat dong
vai trd bo khung chong d& két ciu cua
khoi dat dé chong chiu cac tai trong dat

Ién trén. Suc bén nén nay con phu thudc
vao kich thuéc hat, khdi lwong riéng kho
tuyét doi va do am caa dat. Khi khéi dat bi
lam 4m va ham lugng nude trong dat gia
tang, lién két gitra cac hat bi phéat v va
lam cho cau trdc cua dat bi suyp d6
(Reginatto va Ferrero, 1973; Clemence va
Finbarr, 1981; Rogers, 1995; Alawaji
(2001); Abbeche va nnk., 2007, 2009,
2010; Abbeche va Laouar, 2013, [9])
(Hinh 6).

Xi méang két dinh
Hat xi mang

Bui - cét

Hinh 6: Cdu triic co ban cua hat dat dang hoang thé, logi ddt dé xay ra hién furong 10n sap [11].

VIEN KHOA HOC THAY LGI MIEN NAM

375



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

Dt lan wot (hay 1Gn sap) 1a loai dét
thuong c6 gigi han chay thap (khoang
33%), gigi han déo khoang 20%, ham
luong hat c& sét (< 2 um) khoang 29%, c6
khéi luwong riéng khoang 1,44 - 2,66
g/lcm®. Déi véi céac loai dat dép, hé sb rdng
vao khoang 0,6 — 0,9. it thuong & trang
thai chua bdo hoa (S, ~ 50%) va trang thai
nén kém [10]. Nguoc lai, sac khang cat
cua loai dat ndy & trang thai chwa bio hoa
thudng cao hon khi dat & trang thai bao
hoa. B am ban dau cao s& lam cho thé
lan w6t cua dat giam. Do thé tich cua dat
bi giam manh khi gia tang d6 bdo hoa, nén
loai dit nay d& xuat hién céc hién tugng
sut 1Un trén bé mat.

2.2.5. Pat hoa léng

Pat hoa léng la hién tuong dat
chuyen tir trang thai hat roi sang dang bin
chay dudi tac dung cta mot luc chan

Phén @it
bj hoa long

dong, hoic mot dang suon déc kém on
dinh, khi @6, ap luc nudc 16 rong ting cao
ngang bang véi ap luc hiéu dung [12]. Cac
loai dat xuat hién trang thai hda long
thuong 1a dat loai cat két cau roi, duoc
tich tu tai cac vung dia hinh thap hozc tam
giac chau. Khi cac hat cat bi nén chat, ap
luc nuéc 16 réng nguoc gia ting va khi co
lyc chin dong s& dan dén hién twong hoa
long. Dat hoa long ¢ trang thai ang xir
nhu chit 16ng va lan truyén ap luec 16 rdng
1én méi truong dat xung quanh. Piéu nay
lam giam manh stic chdng cét cua céac 16p
dat chiu anh huong. Cac chan dong kich
hoat hién tuong hda long thuong la cac
rung chan c6 tinh chu ky. Sy thay doi thé
tich dat dudi tac dung cua rung chan lam
dat hoa long c6 dang luon séng hoic chay
truot, thuong gay ra nhiéu hu hai cho céac
cong trinh dan dung bén trén.

Phén dat
bj hda long

Hinh 7: Hién tuwong dat hoa long lam thay doi cao do nén duwong, anh hwéng dén cac cong trinh
dan dung (Nguon: Internet)

2.3. Sut lUn cong trinh

Nhiéu c6ng trinh mic du duoc xay
dung va xir ly trén cac nén dit on dinh,
sau thoi gian van xay ra cac su c6 hu
hong, gay vo. Nguyén nhan cua cac hu hai
nay thudng khong lién quan dén cau tric
nén dit noi cong trinh duoc xay dung, ma
ban than cong trinh c6 nhiing bién ddi vé
cau trac vat liéu, dan dén cac hu hong néu
trén. Pién hinh nhu cac nén dudng dap,
cac cong trinh h dao, mot sé noi c6 bao
cao V& su nat né mit duong, hoic hién

tuong sut 1n cuc bo tao ra cac hd sut, cac
ranh truot hoac cac ham éch mo rong. Céc
nguyén nhan chu yéu bao gém: (1) Thiét
ké co ban chua hoan chinh; (2) Vat liéu sir
dung chua dap Gng tiéu chuan; (3) Cong
tac thi cong chua dam bao yéu cau ky
thuat (thoi gian cho Iun chua dam bao, hé
sb ddm chat chua dat, do 4m tdi wu hoac
gamma chua dat); (4) Qua trinh st dung
thiéu su bao tri can thiét dan dén viéc
cong trinh xubng cap; (5) Tai trong sir
dung vuot mac so véi thiét ké cho phép
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ban dau; (6) Céc yeu to thoi tiét ngoai
canh anh huong dén cau tric cong trinh
nhu mua 1, han héan, bang gid. Phan 16n,
cac hu hong cua cong trinh thuong Xuét

hién trén phan than, phan I8i va két cu
méng cong trinh. CAu tric vat liéu bén
trong bi pha hay duéi nhiéu tac nhan, dan
dén cong trinh bi truot sup, do va.

Hu hong méi déc Truot dat nén dap

Hu hong nén dét dap
va phan méng

Sut lGn nen dat dép

Hinh 8: Cac dang huw hong cong trinh nén ddt ddp.

2.4. Sut 14n dia chat - kién tao

Khéc vai cac dang sut 1Gn néu trén,
sut 1Gn Kkién tao thuong dién ra trén dién
rong, lién quan dén su van dong ciia mang
kién tao va dién ra trong thoi gian lau dai.
Hau qua cua hién tuong sut 1tn nay thuong
quan sat thiy sau nhiéu nim dén nhiéu thé
Ky, con céac loai syt 1tn ké trén thuong xay
ra tuc thoi. Do do, cac cong trinh xay dung
chi xay ra hu hong tai thoi diém qué trinh
ltn kién tao vuot mic giGi han cho phép
cta dat nén ciing nhu cong trinh. Mot s6
dang sut 1tn kién tao thuong gap:

- Sut 1tn kién tao dut gdy: Bién dang
dut gay cua vo trai dat tao thanh céc ving
trdi-sut. Khu vuc niam trén canh sut
thudng c6 khuynh huéng ha thap cao do
dia hinh so véi ban dau.

- Sut lun dia hinh karts: Day 1a dang
dia hinh dac trung cua trAm tich
carbonate. Céac I6p tram tich nay thuong
¢ nhiéu hang héc, 15 rdng do tinh dé hoa
tan cua carbonate. Cac cOng trinh xay
dung bén trén dia hinh ndy dé xay ra sut
ltn do tai trong duoc dat 18n cac tang dat
c6 nhiéu hang héc va bi rira riia do qua
trinh hoa tan cta nudc.

- Sut 1Gn kién tao mudi: Ciing 1a mot
dang sut lun dat gay, tuy nhién, cac duat
gdy tao thanh do sy chui dat khi cac l6p

tram tich mudi du6i sau bi chén ép manh
dan den dich chuyén. Sut Iin nay thuong
c6 dang hinh cung va xay ra trén dién rong.

- Sut 1tn ¢6 dia 1y: Cac ving dat yéu
hodc vung c6 mang ludi song ngoi dugc
hinh thanh tir trudc duoc cac 16p tram tich
tre vii lap bén trén. Cac mdi truong dat
yéu nay ciing dé chiu anh huéng khi xay
dung céc cong trinh bén trén, nhu khu vuc
bai bodi, thém song co, bai Iéy co.

3. LIEN HE VOI HIEN TUQNG SUT
LUN TAl KHU VUC PONG BANG
SONG CUU LONG

Van dé sut lin tai Dong bang song
Citru Long dang dugc nghién ctu va 1a dé
tai duoc tranh luan trong nhiéu nim qua.
Thuc té khao sat va do dac cho thay, cao
d¢ dia hinh cua khu vuc c6 khuynh huéng
giam dan va ngdy cang gia tang vé sau,
tdc do hién tai vao khoang 20 dén 30 mm
mdi nam. Tuy nhién cic quan diém luan
giai cho hién tuong nay déu dua trén céc
co s6 14p luan khac nhau. Mot s6 céc quan
diém c6 thé ké dén bao gom (1) quan
diém tram tich, (2) quan diém dia kién tao
dong luc, (3) quan diém dia chat cong
trinh, (4) quan diém vé phat trién do thi,
(5) quan diém thuy dong luc.

(1) Quan diém tram tich [13] duoc
kha nhiéu nha tram tich hoc chap nhan dua
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trén lich st dia chat hinh thanh coa tam
gi4c chau nay. Pdng bang séng Ciru Long
la mot thanh tao dia chat tré co xut phat
diém cach day 6.000 nim sau ky bang ha
cubi cung trén trai dat. Dong chay séng
Mekong khi d6 mang lugng I6n phu sa tir
ddy Himalayas tir thwong luu dén khu vuc
ha luu va lang dong tai cira bién ma ngay
nay la dia phan cta nuéc Campuchia. Su
banh truéng cua cac dang tram tich tam
gidc chau di phét trién trong thoi gian dai
va trai rong vé phia Nam-Dong Nam. Vi la
tram tich tré méi hinh thanh nén qué trinh
cb két cua dat va cac thé dia chat tai day
van chua két thuc. Do d6 viéc phong thich
chat luu tir 16 hdng van tiép tuc dién ra va
xu thé cua ving van la sut lin do hién
tuong dang c¢b két nay.

(2) Quan diém kién tao dong luc
[14]: Khu vuc Pdng bang song Ctu Long
ton tai hai hé théng dut gay Ion 1a dut gay
Séng Tién va dut gay Soéng Hau c6 hudéng
tdy bac-dong nam tao thanh ciu tric dia
hao Ion. Hé thong dut gay nay lai tiép tuc
bi sut thém vé hudng bién Pong boi dut
gdy truc huéng bac-nam. Vat liéu tram
tich dwgc van chuyén theo dong song
Mekong va tich tu lap day triing dia hao,
ban dia hao va bit dau qué trinh cd két.
Mic di khung kién tao chung cua khu vyc
Pong Nam A 1a binh 6n trong bdi canh
Bién Pong dang tach gidn, nhung xu thé
IGn van thé hién rd nét. Bén canh d6 la
hién twong nudc bién dang & muc tir 2,9
dén 3,4 mm hang nam lam cho dia hinh
Cua dong bang ngay cang chim sau ciing
la mot yéu té anh huéng quan trong.

(3) Quan diém dia chat cong trinh
duoc nghién ctu va tim hiéu nhiéu qua
cac hd khoan khao sat. Pa sé cac du an
cong trinh xay dung déu thyc hién danh
gid khao sat dia chat chung. Hién tuong
lGn sut cia khu vuc Bong bang séng Cuau

Long dugc cho 1a do cdu tao dia chat tai
day thuong thay ton tai cac nén dat yéu,
nhu cac dang dat than bun, dat bun, dat
bun sét va dat sét yéu duoc phat hién
nhiéu trong céc hd khoan khao séat. Khi
xay dung cac cong trinh dan dung bén trén
thuong xay ra hién tugng lGn nén qua
trinh thiét ké khao sét ludn phai tinh toan
ky ludng. Ngoai ra hién twong lin cb két
cling dugc xem la nguyén nhan co ban khi
thuc hién khao sat.

(4) Quan diém vé phat trién do thi:
dugc dé& cap nhiéu trong cac bao céo gan
day. Hién tugng banh trudng do6 thi, phat
trién d6 thi o at chinh 1a sy xay dung
hang loat cac cong trinh dan dung, cong
trinh xa hoi tap trung tai mot sé khu vuc.
Piéu nay lam tang manh tai trong dat 1én
nén dit noi c6 nhiéu d6 thi 16n phat trién
va sut 10n 1a hé qua thudng thay nhét.

(5) Quan diém vé thiy dong luc
[15]: Bao gém hai nhém nguyén nhén
chinh: Tha nhit 12 nguyén nhan do thoi
tiét thién tai. Su thay doi luong nudc theo
mua dan dén su bién dong ve téng luong
nudc trong cac tang nuoc ngam Nguyen
nhan thr hai 1a viéc khai thac nudc ngam
qua mic phuc vu cho nhu cau sinh hoat,
san xuit cua ngudi dan tai khu vuc da lam
sut giam dang ké trir lwong nuwdc ngam. S6
liéu tai ban dao Ca Mau cho thay [15],
tong luong trir luong nudc vao khoang
1.496.947 m®ngay, trong d6 néu luong
khai thac & muc 741.532 m*/ngay s& duoc
cho 1a an toan. Néu lugng khai thac vuot
chi s an toan s& lam can kiét ting nuéc
ngam va dan dén viéc sut lan tai khu vuc
xung quanh diém khai thac.

Nhin chung, nguyén nhan sut lin
cua Pong bang sdng Ctru Long hién dang
dugc giai thich boi nhiéu luan diém khéc
nhau. Tuy nhién c6 thé néi yéu té tong
hop cua cac nguyén nhan trén chinh la
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ngudn gbc caa sy sut 1Un tai khu viec. Mi
mét quan diém cd thé giai thich dwoc cho
mot sé cac khu vuc cu thé, vi du khu vuc
dat yéu thuong lién quan dén cac bai bdi,
bai lay, bai bién; khu vuc sut lan d6 thi
thuong tap trung tai cac thanh phé Ién;
khu vuc sut lun do nudc ngam thuong lién
quan dén vi tri cAc tang nudc ngim dang
duoc khai thac; khu vuc sut Iun cong trinh
thudng lién quan dén cac yéu té k§ thuat;
con khu vuc sut 1Gn do kién tao thuong
phan bd gan cac doi dit gy dang hoat
dong. Tuy vao muc dich khao sat sut lun &
khu vuc Bong bang séng Ctu Long, can
phai c6 thém nhiéu nghién ciu chuyén sau
bo sung dé ly giai chinh xac hién tuong,

dé co thé tim ra cac giai phap thich hop
nham xir ly va phong ngua thich hop kip
thoi va hiéu qua.
4. TONG KET

Pé phan chia chinh xéac cac hién
tuong sut 1n, can phai dua trén cac quan
diém vé co ché va tac nhan dan dén sut
lan. B&i véi mdi nguyén nhan nén co
thém nhiéu nghién ctu md ta va khao sat
nhoém nguyén nhan va co ché dic trung
dan dén syt 1Gn. Nhém nghién ctu trong
khudn khd noi dung bai viét d& xuat cach
phan chia cdc dang sut IUn thanh cac
nhom chinh nhu sau (Hinh 9):

Sut lun
Sut 1tn thuy dong luc Sut lun dia Sut 1n cone trinh Sut lun kién
) ) ) chat dit nén ; g tao
| Do khai thac Dit yeu dat | Do thiét ké - —but gdy
nUOC ngam —sét yeu - dat thi cong
¢ ket Dia hinh
Do sy suy glarn [ |karts
nudc dau nguon dan —PAt than bun - < .
dén su chénh ap Do sur dung thicu Kién tao
. . bao quan I
| Dat truong n&
- CO ngot i )
9 |_[Do tai trong C3 dia
- su dung —Iv
— DAt lun w6t y
| Do yéu to
—Pit hoa long ngoai canh

Hinh 9: Phan chia cac dang sut ltn phé bién

Vé thiét hai, cac cong trinh xay
dung trén nén dat noi xay ra sut IGn
thuong dan dén cac hu hong, gay thiét hai
vé kinh t& va x& hoi. Do dé, can cé cac
nghién ctru phuc vy cong tac khao sat,
thiét ké phu hop. Khi xay ra sut ltn, can
€O cac bién phap khac phuc nhanh chéng,
kip thoi dé giai quyét cac hau qua, dam

bao cac hoat dong cua xa hoi khéng bi
dinh tré. i voi khu viue Bong bang song
Curu Long, chinh sach quan ly khai thac va
st dung nudc ngam di va dang duoc thuc
hién va kiém soat gat gao nham dam bao
cac diéu kién on dinh dia chat, han ché sy
IUn sut cua khu vuc trén dién rong.
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PHUONG PHAP XAC PINH CAC PAC TRUNG LUN UOT CUA PAT
XAY DUNG CONG TRINH THUY LQI TRONG PHONG THI NGHIEM

Method for collapsed compression property determination of typical soils in
hydraulic engineering constructions

Nguyén Xudn Truwong, Nguyén Chi Nhan, Bai Hoang Duwong

Dao Thi Phuwong, Nguyén Thi Hoang Anh, Phan Vin Dirc

Trinh B4 Nga, Tran Thi Ngec Thuy, Pé Khic Truwong, Pao Thi Nhung
Phong Thi nghiém bia Ky Thugt Xay Dung LASXD-155

Vién Khoa hoc Thay loi mién Nam

TOM TAT: Pt lin wot 1a mét logi dat chiu 1Un duwéi tac dung cua ap luc tdi trong véi cuong
@6 10n sé tiang nhanh khi @6 bdo hoa nwéc cua logi ddt nay tang. Vé ban chat, day la loai dat
chua bdo hoa va dé b&o hoa thay doi sé lam két cau cia dat lin wot bién doi manh. Nguyén
nhan ddn dén s thay déi @6 bao hoa nuéc bao gém Sy thay dsi lwong nwoc mat theo mua do
ché dé muea, sw thay doi Mmuec nwéc mao dan va girong nwéc ngam do ché dé nuéc cua kénh dan
thay doi, trong @6 bao gom ca anh hwong cua thoi tiét khd han; hoat dong thiy loi nhw tudi
tidu, xa thdi; ché dg i dau nguon; va ché dé trieu cwong. Hé qua cua hién twong hin wot
thwong thay 12 su hur hong cac cdng trinh dan dung, hodc sw xuat hién cac ho sut lon.

Tiéu chudn quéc gia TCVN 8722:2012 quy dinh r va chi tiét phirong phdp xdc dinh ddic trung
lin w6t ciia ddt trong phong thi nghiém, dioc nghién cizu va trinh bay trong bai béo nay.

Tur khoa: Pt lin wdt, hé sut.

ABSTRACT: Collapsing soil is a type of soil which undergoes the compression due to loading
and the its degree of settlement will increase rapidly with the increase of water saturation. By
nature, this soil type is unsaturated and the saturation significantly determines the soil’s structure.
The reason leading to the change of water saturation includes the rise and fall of surface water
owing to the raining regime, the level of water in the capillary zones as well as the level of water
table due to the change of water flow in trenches and channels, the effect of the dry weather, the
irrigating activities such as watering and drainage, flood from the riverhead, and the tidal regime.
The consequence of collapsing soil frequently seen is the failures and destructions of many civil
building, construction, or the creation of large sink holes.

National standards TCVN 8722:2012 prescribes in detail the method for collapsed compression
property determination in laboratory, which will be discussed in this paper.

Keyword: Collapsible soil, sink hole.

1. TONG QUAN
1.1. Khai ni¢m vé dat hin wét va hién

duong, 1am 10n sut, nat né va d6 v& céac
cbng trinh xay dung bén trén. CO nhiéu

twong lin wot (LUN sap / Collapsible)

Hién twong sut lun dat va sut lin dat
nén xay dung cbng trinh xuat hién tai
nhiéu noi trén thé gioi, trong d6 cod Viét
Nam. Hién tuong nay 1am ha thip cao
trinh nén dit dan dén hu hong két ciu nén

nguyén nhan dan dén hién tuong lGn syt
cua dat. Trong d6 hién twong lun wét (hay
con goi la lun sap) dugc xem la nguyén
nhan 1am cho nén dét bi sut lin dudi tac
dung tai trong cling véi sy thay d6i do am
cua dit. Theo Tiéu chuan nganh (14 TCN
138-2005, [1]) va Tiéu chuan Viét Nam
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(TCVN 8722:2102, [2]), lin uét (1Un sap)
la mot dac trung bién dang lun dac biét,
thuong c6 kha ning xay ra ddi véi cac loai
dat hat min va dat cat chtra nhiéu hat bui
va sét, c6 dic diém dong thoi vira chat it
vira am it, va khi dat bi lam w6t dudi tai
trong tac dung, dat xay ra ln mau le nén
con goi la 1an sap.

~ Céc loai dat chua bao hoa khi bj lam
am, lam cho lugng b&o hoa nudc tang lén,
khi chiu tai trong thi hién tuong lin sut
xay ra nhanh chong thi duoc goi la dat IGn
wdt (dat 1un sap / Collapsible soil). Mot s6
cac quan diém vé déat lun uét dugc C. D.
F. Rogers (1995) tong hop [3] bao gom:

- La loai dat c6 sy thay doi vé thé
tich dang ké dudi anh huong cua hién
tuong lam am, chiu tac dung tai trong
hoac két hop ca hai qua trinh: Thé hién
dung nhét hién tuong ltn wét cua dang dat
nay véi khai niém “su thay doi thé tich
dang ké&” nhung can néu Ién mac do Iin
cu thé caa dét va thé hién duogc hién tuong
giam thé tich, tranh nham lan véi su
truong nd ciia dat co chira nhiéu khoang
sét lam truong ng thé tich.

- L& cac loai dit chua bdo hoa s&
Xay ra sy tai sap xép cac hat kém theo do
giam thé tich 16n khi bi uét ¢6 hoic khdng
c6 su gia tang tai trong tac dung: Thé hién
dugc hién tuong dat kém hodc chua bio
hoa bi lam uét kem theo hién tugng tai
sap xép cac hat trong két cau cua dit. Nhu
vdy, dinh nghia nay thé hién duoc hién
tuong 10n cua dat loai nay 1a do qua trinh
dat b lam wot.

- L& loai dét xay ra hién tuong lGn
gia ting do hién twong lam w6t khi dat
dang & trang thai bdo hoa tung phan,

thuong xay ra khong kem theo véi su gia
tang ap luc tac dung: Ciing thé hién duoc
nguyén nhan 1am lin dat 13 do dat bi 1am
am gia ting.

- L& loai dét xay ra hién tuong ldn
khi d4t da & trang thai bdo hoa tung phan
gay ra bai su gia ting cia muc do cb két:
Khéi niém nay c6 phan chua phu hop va
dé 1am hiéu nham khi dwa yéu té qua trinh
cb két cuia dat 1am nguyén nhan chinh.

- L& loai dit chua bdo hoa & trang
thai kém co két co lién quan t6i luc dinh
hiéu dung: St dung chi sé luc dinh két
hiéu dung cua dat dé thé hién méi lién heé
t6i su pha huy cau trac dat. Tuy nhién dé
gay nham lan véi cac hiét tuong pha hay
khac cua dat.

Hau hét cac khai niém trén déu thiéu
dé cap dén yéu té su suy giam vé thé tich
khi dét bj lan wét. Mot khai niém khéc do
Mackechnie [3] dua ra c6 do chinh xac
cao hon dé dinh nghia dat lan u6t: Dat lun
uot thuong 1a loai dat chwa bdo hoa,
thuong ¢ khéi luong thé tich thap, do
thim tuong d6i cao, 1a loai dat c6 ciu tric
gia bén vitng tai moi truong hién tai. Khi
diéu kién moi truong ban dau thay doi mot
cach dot ngot, cu thé 1a do am, va ca tai
trong tac dung, lam gia tang ham luong do
am cla dat s& lam cho dét thoat khi khoi
16 héng va dan dén sup d6 cau trdc. Khi
do do bao hoa cua dat gia ting kém theo
su suy giam vé the tich (Hinh 1). Ly giai
cho su sup d6 cau trdc nay 1a khi luong
bdo hoa nudc gia ting, ap luc nuéc 16
rdng (cu thé 1a ap luc mao dan) s& suy
giam. Diéu nay 1am cho ap lyc ¢6 hiéu suy
giam, thap hon mac can bang véi ap luc
toan phan tai diéu kién ban dau.
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a. Céu trac dit chiju tai khi chua bj 1am w6t

®

1223
Sean,
e
-

Céc hat sét chua cb két

b. CAu trac dat chiu tai sau khi bi lam w6t

Hat sét c6 két két dinh do chiju tac dung ap luc

Hinh 1: Cor ché lin wét (10n sup) cua ddt (4t pha sét, sét pha) (Rogers, 1995 [3]).

1.2. Cac dang dit lin wét va pham vi
phan bo

D4t 1 san pham cuaa qué trinh phong
héa da trai qua qué trinh van chuyén va
tich tdc tai cac dia hinh c6 thé niang thap.
San pham phong héa cia mot s6 da granit
tai khu vuc Nam Phi [3] tao thanh dét cat
c6 hat dang ban tron canh hinh thanh c6

khung 15 héng 16n dé tao thanh cac loai
dat Itn u6t. Hoic cac loai dat co dang hat
sic canh c6 15 hdng 16n ¢ vung Lanzhou,
Trung Qudc [3]. Cac loai dat khac nhu dat
do gi6, dat bdi tich, dat bai bdi, dat tram
tich bién sau, dat bién hd hoic cac dang
hat dét ling dong trong méi truong yén
tinh véi toc do cham (Hinh 2).

Pat da san
lap
Qua trinh )
nén ép Celi
Dap dat
PAt Iin » Hoang tho
wot Do gio
Nui Itra
Tram tich (A
Sét yéu
Qué trinh [ T o | n
- otlo Tram tich
tu nhién e 5 ram tic
J L J Do nudc song
Tan tich Tram tich
bai boi

Hinh 2: Phan logi cac dang ddt hin wét, [3].
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Cac dang dat duoc cho 1a Tan uét
duoc ghi nhan hién dién ¢ nhicu nén trén

thé gidi. Thong thuong d& gap nhat la
trong céc thanh tao dia chat tré (Bang 1).

Bang 1. Phan bo mét so dang dat lin wét trén thé gidi, (theo C. D. F. Rogers, [3]).

1 Cat phong hda tur da granit & Nam Phi

2 | Cat Tram tich cét lun sap ngudn gdc do gid khu vuc Sahara

3 Cét Kalahari tai Nam Phi

4 Hoang thd va bui ndi lira @ Nam My

5 B Hoang thc? & Trung Quéc A ,

6 ' Hoang tho ¢ Khu vuc Pong Au va Trung A

7 Hoang tho ¢ Bic My

8 ) Tro bui ni & & Nhat va New Zealand

9 Tro, set Dit yéu viing Scandinavia va Canada

10 et thuse Pa’rna & Uc, loai dat sét pha cét co thé}nh phan xi mang carbonate két dinh
11 | viing nhigt | Pat thach cao ¢ ¢ cac nude thude khoi Thinh vugng chung

12 | doi hogc Dt xi mang hoa & Bic Nigeria

13 kho D4t man & Trung Qudc

14 | cacdang | Truot dét do mai doc khong on dinh, tao céc cau triic ham éch
15 | khac DAt khd nén chat tdi wu

1.3. Nguy co tiém 4n cia dat lin wét

Khoéng chi riéng voi dit, ma con ddi
véi cac loai vat lidu san lap déu co kha
ning xay ra hién twong ln udt néu quy
trinh k¥ thuat xu 1y khong dam bao. Cac
loai vat liéu c6 tinh lan w6t sé cd trang
thai can bang gia trong diéu kién hién tai,
va khi gap yéu té can va du caa diéu kién
moi truong, trong do do béo hoa nudc va
tac dung tai trong la hai yéu tb then chét,
s& lam cho ciu trGc caa vat liéu bi phé
hity. Pdi véi cac cong trinh xay dung thi
thuong thdy cac hién tuong nhu sut, 10n,
d6 vo. Pdi véi nén duong thi quan sat
thiy mat duong nit né kéo dai va gy va,
xuat hién hé sut hoac sat I6 dang ham éch.
Céc hién twong nay déu dan dén cac thiét
hai vé tai san va anh huong téi hoat dong
kinh té xa hai.

2. PHUONG PHAP THi NGHIEM VA
KET QUA

2.1. Chon mau

Pé xac dinh dic trung lun wét cho
dat, tién hanh thi nghiém trén 04 miu dat
ngiu nhién dugc thu thap ngoai hién
truong. 04 mau dugc chon co thanh phan
thach hoc dic trung cho 04 loai dat chinh:
dAt mat, dat bun, dat sét, dat cat va duoc
ky hiéu mau lan luot 1a CS1, CS2, CS3,
CS4. Mdi mot loai dat tién hanh lay 03
dao vong, trong d6 01 dao vong duoc st
dung cho phuong phap mot duong cong
nén. 02 dao vong con lai dugc stir dung
cho phuong phap hai duong cong nén. bat
tén cho cac mau dao vong theo sé thir tu
te 1 — 3 (Bang 2).
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Bang 2: Lira chon mau thi nghiém

KHM CS1 CS2 CS3 CS4
Mau l}ru ’
chon dé thi }v |
nghiém ‘ |
Datbun sét, mau | DAt sét, mau xam |Dat sét pha 1an nhiéu| Cat hat min, mau
M0 ta mau| xam nau, xam vang, | den, trang thai déo cat, trang thai déo | vang nau, nau xam
trang thai chay chay meém — nira cang den.
p — == — —— -
Mau dao ‘ 3 Q i " O,
vong . | . | v Q |
e vag—— - N e
cS1-1W CcS2-1W cS3-1W CS4-1W
KHM DV CS1-2@ CS2-2@ CcS3-2@ CS4-2@
cs1-3@ CcS2-3@ CcS3-3@ CcS4-3@
Cap quan
tric Itn 2 KG (2%) 2 KG (2%) 3KG (3%) 3KG (3%)
uot

® Mdu duwrgc thi nghigm véi phirong phdp mét duong cong nén
@ Mau dwoc thi nghiém véi phiong phdp hai dwong cong nén

a. Bdo hoa mau cat trong hop nén

b. Bdo hoa miu bun sét, sét bang dung cu béo

hoa trong bé nudc

Hinh 3: B&o hoa mdu trong nude cho phirong phép hai dwong cong nén
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Theo nguyén tic, cac dat cd trang
thai déo mém (hodc do sét 1. > 0,5), hoic
d6 bao hoa nuoc S, > 0,85 thi khong can
xac dinh tinh lan wét. Tuy nhién muc tiéu
cua bai viét 1a nham gigi thiéu phuong
phap xac dinh dic trung lan wot cho dat,
va nham khao sét tinh lin wét véi mot s6
loai dat thuong gap (c6 thé 1a dat lun wot,
c6 thé 1a dat khong ln wdt) nén viéc lua
chon mau khong theo tiéu chi do déo va
d0 bdo hoa nudc cua mau.

2.2. Xac dinh céc chi tiéu co' ly

Mau truéc khi thi nghiém duoc can
lay khéi lwong dé xac dinh khéi luong thé
tich theo tiéu chuan TCVN 4220:2012 [4]
(Hinh 7), dong thoi tién hanh xac dinh
khéi luong riéng caa mau theo tiéu chuan
TCVN 4195:2012 [5] (Hinh 6). Cac mau
bun sét va sét sau khi bao hoa duoc can lai
dé xac dinh khéi luong miu bao hoa. Sau
khi thi nghiém mau duoc can lay khéi
luong sau thi nghiém, sau d6 dem say kho
mau bang ta sidy & nhiét d6 105 + 5°C
trong 12-24 gio dé xac dinh do am cua

mau theo tiéu chuan TCVN 4196:2012 [6]
(Hinh 7, Hinh 8), bao gom d6 am tu nhién
va d6 am sau bao hoa.

2.3. Bdo hoa mau

Mau tha 1 thi nghiém véi phuong
phap 01 duong cong nén; 02 mau con lai thi
nghiém véi phuong phap 02 duong cong
nén. Dbi v6i phuong phap tha 02, 01 mau
dao duoc giit nguyén d6 4m tu nhién cua
d4t, mau con lai tién hanh bo hoa véi nudc
trong 24 gio cho cét truc tiép trong may nén
va 48 gid cho sét bang dung cu bao hda mau
trong bé nudc (bang 2, Hinh 3).

2.4. Lap miu, quan trac lan va tinh
toan keét qua

Tién hanh 13p mau vao thiét bji nén
lGn 1 chiéu (). Sir dung gidy tham tam wot
boc quanh nap hop nén dé tranh mau bi that
thoat 6 am. Tién hanh quan trac 1tn theo
C4c cap tai trong va ghi nhan gia tri 1in theo
cac moc thoi gian quy dinh theo tiéu chuan
TCVN 4200:2012 ( [7]) (Hinh 4).

Hinh 4: Thyec hién quan trdc 1Gn
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Dbi voi phuong phap mot duong
cong nén, cac mau tién hanh thi nghiém
dugc chon cip quan tric lan wot 12 2 KG
dbi v6i mau dat mat (CS 1-1) va mau bun
sét (CS 2-1), 3 KG dbi véi miu sét pha
déo mém - nira cing (CS 3-1) va mau cat
(CS 4-1) (Bang 2). Tai cap tai trong lya
chon dé quan tric lun wét, && mau 1Gn 6n

dinh réi cham nuéc vao hop nén dén
ngang mau (Hinh 5). Tiép tuc quan tric 6n
dinh trong 24 gio, sau d6 gia tai va quan
trac 1Gn cac cap con lai ( [2]).

Déi véi phuong phap hai duong cong
nén thi thyc hién quan tric lan nhu tiéu
chuén TCVN 4200:1995 [7] (Hinh 4) ( [2]).

CS1-1 CS2-1

CS3-1 CS4-1

Hinh 5: Tién hanh quan trdc hin wét, cham day nuéc vao hgp nén ¢ cap tai trong 2 KG cho mau
CS1-1,CS 2-1va3 KG chomau CS 3-1,CS 4-1

Hinh 6: Xdc dinh khéi heong riéng

Hinh 7: Can khéi lwong mau trueéc thi
nghiém (TTN), sau bao hoa (BH) va
sau khi thi nghi¢m (STN) (Trong hinh:
mau dat (P) + dao vong (DV) + chén
nhém (CN) )
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Hinh 8: Tién hanh sdy mau va can khoi lwong mau khd (MK)

2.5. Tinh toan két qua va biéu dién dé
thi xac dinh tinh lin wét theo TCVN
([1], [2D).

Két qua tinh toan cac chi sb co ly
kém theo thi nghiém bao gdom dung trong
udt, dung trong kho, dung trong bao hoa,
cac gia tri d6 am cua mau va khéi luong
riéng cua dat duoc tom tat trong Bang 3.
Két qua quan tric 1Gn va quan tric lan uét
tai cap ap duoc lva chon ban dau kém
theo cac gia tri hé sé rdng tinh toan cho
ting cap ap luc duoc thé hién trong bang
4. Hé s6 lun uét am tinh toan cho cac mau
dugc thé hién trong Bang 5 dbi Voi
phuong phap mot duong cong nén, va
bang 6 dbi voi phuong phap hai duong
cong nén. D4 thi biéu dién sy thay doi hé
s6 rong & tung cap &p luc sau khi da lan
6n dinh dugc thé hién tai Hinh 9 ddi véi
c4C mau tién hanh quan tric lun bang
phuong phap mot duong cong nén, va
Hinh 10 ddi véi cac mau tién hanh quan
trac lGn bang phwong phap hai duong
cong nén.

Hé s6 lan udt twong ddi tai cip &p
luc dang xét dugc xac dinh nhu sau:
__ Ahy' ARy

Am ™
Trong do

Ah;: Luong lun 6n dinh tich liiy hiéu
chinh tai cap ap luc xac dinh lan u6t doi
v4i phuong phap mdt duong cong nén;
Luong 1Gn 6n dinh tich liiy hiéu chinh cua
mau ¢ d6 am ty nhién hoic ché bi tai cap
ap luc Pi ddi v6i phuong phap hai duong
cong nén (mm);

Ah;": Luong ldn 6n dinh tich lity
hiéu chinh tai cip ap luc xac dinh lin uét
duoc giit nguyén sau khi duoc lam uét doi
vGi phuong phap mot duong cong nén;
Luong lGn 6n dinh tich lity hiéu chinh cua
mau & do am bo hoa tai cap &p luc Pi doi
Vi phuong phap hai duong cong nén (mm);

* Hg s6 lin w6t ay dwge xac dinh
chinh xac den 0,001.

* Néu ap > 0,01 thi dat d6 dwoc coi
la 1an wot tai cap tai trong dang xét.

Bang 3: Bang két qud tinh toan cac chi tiéu co Iy co ban cia qua trinh thi nghiém

cs1- lcs2|cs2|cs2] cs3-{css-{csa|csa{csa[csa-
KHM CS1-1 ;lcs1-3 19°%519%%; ; R R e e
SH.DV D139 0 ol p199| p161| D1ao] o of of o pwa o
KL.DV (g) 4271 2276 4267 42,02 42.79] 4282 4217 42.83| 42.93| 42,75 42.76] 42,92
g;" D+DV ' 14850 14869 147,54| 133,40|135,34|136,51| 154,91/ 161,83(159,76] 144,07(143 31|148,25
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KLM BH (g) 147,70 136,52 161,16
KLM STN (g) | 145,79] 148,00 144,68] 126,75|128,66(129,24] 159,40| 167,02|163,38] 154,60|147,34|153,86
KHMK (g) 122,83| 124,74 121,73 100,92(102,96|103,65] 138,45| 146,27|142,54] 131,55(123,86|132,93
KLCN (g) 580 651 595 646| 646| 600 533 688 51| 717 567 7.0
KL B TTN (g)| 105,88 | 10593] 104,87 | 9138 | 92,55 | 93,60 | 112,74 | 119,00|116,83]101,32|100,55105,33]
KL D BH (g) 105,03 93,70 118,23]
KL D STN ()| 97,28 | 98,73 | 96,06 | 78,27 | 79,41 | 80,42 | 111,90 |117,31 (115,34} 104,68| 98,91 |103,84
KLDKho ()| 7432 | 7547 | 7311 | 52,44 | 53,71 | 54,83 ] 90,95 | 96,56 | 94,50 | 81,63 | 75,43 | 82,91
Dungtreng |y 76 | 177 | 175 | 1,52 | 154 | 1,56 | 1.88 | 1.98 | 1,95 | 1,60 | 1,68 | 1,76
wot (g/cm®)
Dung trong
b&o hoa 1,75 1,56 1,97
(g/cm®)
Dungtreng | 454 | 196 | 122 | 0,87 | 090 | 001 | 152 | 161 | 1,58 | 1,36 | 1,26 | 1,38
khé (g/cm3)
B‘-’"([EO)TTN 4247 | 4036 | 4344 | 74,26 | 72,31|70,87| 23,96 | 23,24 | 23,63 | 24,12 | 33,30 | 27,04
Po 4m bao
o (%) 43,66 70,89 25,11
B‘-"EL;))STN 30,89 | 30,82 | 31,39 | 49,26 | 47,85 | 46,67| 23,03 | 21,49 | 22,05 | 28,24 | 31,13 | 25,24
T trong 270 | 270 | 270 | 268 | 268 | 268 | 272 | 272 | 272 | 2.67 | 2,67 | 2,67
(g/cm?)
Hesorong | 148 | 194 | 121 | 207 | 199 | 1.93 | 080 | 069 | 073 | 0,96 | 1,12 | 0,93
ban dau e,
bg bao hoa
nuwécbandau] 097 | 095 | 097 | 096 | 097 | 098] 082 | 091 | 0,88 | 067 | 0,79 | 0,78
(%0)

Bang 4: Bdng két qua quan trec 1Gn va tinh todn hé sé rong theo cap ap lic nén lin

CS1-|CS1-|CS1-]CS2-|CS2-|CS2-]JCS3-|CS3-|CS3-]JCS4-|CS4-|CS4

Nl 1 2 & 1 2 3 1 2 3 1 2 =13

0.25] 084 | 09 | 085 | 099 | 094 | 1,20

050] 140 | 136 | 139 | 1,71 | 160 | 192 | 056 | 051 | 043 | 0,22 | 0,25 | 0,16

1,00 213 | 193 | 207 | 289 | 2,73 | 294} 082 | 0,78 | 0,74 | 0,36 | 0,39 | 0,32

2 294 | 259 | 286 | 431 | 413 | 422 | 1,16 | 1,12 | 1,08 | 049 | 0,49 | 0,42

299 | 331 | 510 | 494 | 497 | 138 | 134 | 1,32 | 0,60 | 0,59 | 0,52

400] 374 | 332 | 363 | 567 | 549 | 549 | 153 | 1,49 | 149 | 0,70 | 0,66 | 0,59

Do Lin 6n dinh (mm) theo cép tai P (KG)

6,00 182 | 1,76 | 1,78 | 0,85 | 0,79 | 0,72
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0.25] 0.934 | 0.878 | 0.958 | 1.594 | 1.546 | 1.484
g 0.50] 0.877 | 0.839 | 0.903 | 1.496 | 1.458 | 1.389 | 0.649 | 0.539 | 0.604 | 0.781 | 0.948 |0.762
& |100] 0803 | 0783|0834 | 1.335 | 1.308 | 1.254 | 0.627 | 0.517 | 0.579 | 0.769 | 0.934 |0.748
& | 2 |o721| 0718|0753 | 1241 | 1.121 | 1,085 | 0.508 | 0.491 | 0551 | 0.757 | 0.923 [0.740
"E 2* | 0.719 1.133
% 3,00 0.676 | 0.678 ‘ 0.707 | 1,033 | 1,012 ‘ 0.985 | 0.579 | 0.474 | 0.531 | 0.747 | 0.914 [0.731
“§ 3% 0.579 0.746
; 4,00 | 0.641 ‘ 0.645 ‘ 0.675 | 0.955 ‘ 0.939 ‘ 0.918 | 0.566 | 0.461 | 0.517 | 0.738 | 0.907 |0.724
6,00 0.542 | 0.440 | 0.494 ] 0.725 | 0.894 |0.713
Bang 5: Hé so lin wot cac mau thi nghiém theo phwong phdp mét deong cong nén
KHM CS11 CS2-1 CS3-1 CS4-1

Hé s6 lan wot tai cap &p luc

Lo 0,0009 0,0027 0,00045 0,00075
quan trac lan uét an,

Bang 6: Hé so lin wot cac mau thi nghiém theo phwong phdp hai dwong cong nén

KHM Hé s6 lun wot a,, tai cac cp tai trong P (KG)
0.25 05 1.0 20 30 40 6.0
gg ig 0,005 | 0002 | 0007 | 0014 | 0016 | 0015
gg gg 0,013 0,016 0,011 0,005 0,002 0,000
gg gg 0,004 | -0,002 | -0002 | -0,000 | 0,000 | 0,001
s 0,004 | -0,003 | -0004 | -0004 | -0004 | -0,004
1.00 1.00 o8
0.64 c
$0.90 090 $ E
«%Do.ao £ 080 %ﬂ 061 «%g'm
@ 5 «o 0.58 .74
%0.70 “9 9 2
go 60 ] o1 © 055 2,
Chderkd g TYITYE
Ap ap Iy . 01234567 i
o aéjal;m e Cap dp lue P (KG) Chp dp luc P (KG) (d)
(b) (©)

Hinh 9: D6 thi bién doi hé so rong e, theo cap ap liec nén, trong dé cdp &p luc quan trdc hin wot
la 2 KG ddi véi mdu (a) CS 1-1, (b) CS 2-1
va 3 KG ddi véi méu (c) CS 3-1, (d) CS 4-1.
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o
o
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1.00
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0)‘:0.60 \ ®c0.95 . 4-2
o0 500.90 ~.Z
2055 cs g

8 \ ~ 3 3 “S 0.85

“3 0.50 2 0.80

2 . - cs
T 0.45 CS~ T 075 | ™ 4_3

3-2 0.70

I
'S
o

01,23 456

©0.90 \ n5)1.45 \
2 1\ & X
«€0.80 "N cs \;1.25 N\ %
“«© <
Y B 13 §-1.05 \\ 2:2
o) . SN o
0.60 12 0.85 7 3
1 2 3 4 5 1, 2 3 4 5
Cap ap luc P (KG) Cap ap luc P (KG)
@ (b)

01234567

Cap ap luc P (KG)

Cép 4p luc P (KG)

(©) @

Hinh 10: D6 thj bién doi hé so rong e, theo cap ap luc nén cho cac mau thuc hién phuirong phdp
quan trac lin wot hai duong cong nén: (a) CS 1-2, CS 1-3; (b) CS 2-2, CS 2-3; (¢) CS 3-2, CS
3-3; (d) CS 4-2, CS 4-3.

Két qua tinh toan cho thay hé s6 Iin
wot tinh todn bang phuong phap mot
duong cong nén déu nho hon 0,01 rat
nhiéu. Do d6 c6 thé két luan cac loai dat
dugc thi nghiém khong c6 tinh lan uét.
Tuy nhién, quan séat két qua tinh toan dbi
véi phuong phap hai duong cong nén,
mau CS1 c6 kha nang bi xay ra lun uét tai
cap tai trong P > 2 KG. Trong khi d6 mau
CS2 chiu lan ué6t tai cac cap tai P < 1 KG.
Cac mau CS3 va CS4 déu khong thé hién
tinh lan w6t (hé s a, ludn nho hon 0,01 &
moi cap tai thi nghiém). Mot sb truong
hop xay ra gia tri am < 0 tai mau CS1, CS3
va CS4 c6 thé hiéu 1a do mot luong nuéc
duoc hip phu vao mau dat 1am cho luong
IGn cia mau da bao hoa thap hon so Véi
luong 1Gn cia mau & trang thai ty nhién.

Pé thé hién duoc phuong phap xac
dinh ddc tinh ln wét cua mau dt, tién
hanh xay dung bo sé liéu cho miu CS2
Véi qua trinh thi nghiém twong ty ban dau,
céc chi sé co 1y duoc xac dinh ciing nhu
mau ban dau. Déi v6i qué trinh quan tric
lin, gia su tai mdi cap &p luc nén gia tang,
mau c6 luong lun cao hon so v6i chi sO
ban dau tr 1 dén 2 mm. Goi mau lan w6t
nay 1a mau CS2*. Lugng lin gia dinh gia
tang 1an luot tai tng cdp 4p luc nhu sau:

Viéc gia tang tri s6 14n cia mau CS
2-1* vao thoi diém cham day nudc vao
hop nén khi mau da dat 1Gn on dinh & cap
P =2 KG. Nhu vay, thé hién duoc miu da
gia tang lin mot lugng 1a 1 mm. Sau khi
tién hanh ting tai & céc cip tiép theo,
lugng lun ting thém lan luot 12 1,5 va 2,0
S0 Vi tri s6 lun ban dau cia mau CS 2-1
g voi cap tai P =3 va P =4 KG. Tuong
tu voi mau CS 2-3*, sau khi da dugc bdo
hoa trong nudc khoang 48 gio, mau co
luong ltn ting manh so véi tri s6 1an ban
dau cia mau CS 2-3 nhu Bang 7. Riéng
mau CS 2-2* van giir nguyén tri s lGn ty
nhién ban dau.

Két qua tinh toan cho thay mau thé
hién tinh lan w6t manh. So sanh véi két
qua tinh toan hé sé lan u6t ddi véi mau
CS2 ban dau (Bang 5, Bang 6) cho thay
gia tri an tang tr 5 dén 6 lan. Theo
phuong phap mét duong cong nén, mau
CS2* thé hién tinh lun w6t tai cdp quan
tric lan uét (cip &p luc 2KG) Véi ay =
0,0527 > 0,01. Theo phuong phap hai
duong cong nén, mau CS2* thé hién tinh
ln w6t tai bat ky cip tai trong nao véi am
> 0,01 (Bang 7) va lugng lun udt gia tang
khi thoi gian thdm va &p luc tai gia tang.
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Bdng 7: Hé s6 hin gia ting dirgt cong thém vao cac cdp nén lin 1t S0 Véi tri so lin ban ddu
cua mau CS2 dé mo ta hién twong luin do nudc (lun wot) cua mau trong diéu kign thi nghiém. Hé
So lun wot dwoc tinh theo phuong trinh (8) va (9).

0.25 0.5 1 2 2* 3 4
Lwong |CS 2-1* Luong lun khong thay doi 1,00 1,50 2,00
Iin ting )
thém gia| CS 2-2* Luong lun khong thay doi
dinh
(mm) CS2-3*| 1,00 1,20 1,40 1,60 1,80 2,00
CS 2-1* 0,0527
Hé sb
lin wot | CS 2-2*
am 0,0633 | 0,07595 | 0,0809 | 0,0848 0,0918 | 0,09985
CS 2-3*
1.66
1.56
1.46 Ah =431
< 1.36 mm
[
20 1.26 Cép quan trég
€ 1.16 ltn wét, HE so
2 lan uét:
o 1.06 a, = 0,0527 >
0.96 0,01
0.86 Ah; =537
0.76 mm
0.66
0 1 2 3 4 5

Cap ap luc P (KG)

Hinh 11: D6 thi duong cong nén I e-P ciia mdu CS 2-1*, cap quan trac Lin wdt thuc hién tai
P =2 KG bang phuong phép mot dwong cong nén. Luong 1Un on dinh trudc khi thém nudc la
Ah va sau khi thém nwdc la Ah; .
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)
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0.90
0.80
0.70
0.60

— —(CS22*
— . -CS2:3*

0 1 2

3 4 5

Cép tai trong P (KG)

Hinh 12: Do thi dwong cong nén 1tn e-P ciia mau CS 2-2* va CS 2-3* duroc tién hanh theo
phwong phap hai dwong cong nén.

3. KET LUAN VA KIEN NGHI

Phuong phap thi nghiém xac dinh
cac dic trung lan udt cia dat trong phong
thi nghiém duogc quy dinh rd theo Tiéu
chuan nganh 14 TCN 138 — 2005 [1] va
Tiéu chuan qudc gia TCVN 8722:2012 [2]
c6 thé gidp cho viéc nghién ciu cac dang
dat ¢ thé xay ra bién dang lun do anh
huong cia nuéc, tai trong hoac ca hai yéu
t6 trén. Phuong phéap cung cép co s danh
gia dinh tinh cd thé thuc hién trén dat xay
dung hoic cac dang vat liéu san lap.
Trong d6, hé s6 lin uét an duge dinh
nghia 13 ty s6 gitra muc d6 lin dudi tac
dung cua tai trong c6 anh huong cua hién
tuong gia taing ham lugng nudc SO Voi
chiéu cao ban dau cua mau. Viéc xac dinh
hé sé lun wdt tao co s& tién dé cho cac
danh gia vé dic trung dia chat dat nén cua
khu vuc. Qua d6, cong tac khao sét, thiét
ké c6 thé dua ra cac phuong hudng giai
quyét thich hop khi c6 su hién dién cua
loai dat nay trong khu vuc khao sat.

Mac du da dua ra duoc co s6 danh
gi4 ung xtr cua dat dudi tac dung cia nudc
va tai trong, phuong phap ndy van can phai
duoc nghién cau phat trién thém do con ¢6
nhiéu han ché. Tha nhat, phuong phap mac
du gidp cho viéc gia ting d6 am ciia mAu
dat trong diéu kién khéng ng hong nhung
van chua mo ta thuc té qua trinh tham cua
nuéc qua mau dat gidng nhu diéu kién
ngodi hién trudng, nhat la cac loai dit bo
roi o do 16 hdng 16n s& 1am cho nudc tham
qua nhanh chong. Thu hai, phuong phéap
can co su danh gia ky ludng vé ngudng lin
w6t dé co thé xac dinh rd rang dic tinh nay
cua dat. Két qua cua thi nghiém cho thay,
cac loai dat bun, bun sét tai mot vai cap tai
nén ciing thé hién tinh lin w6t véi cuong
d6 thap, c6 hé s6 lin w6t chi hoi cao hon
0,01; trong khi mau cat roi min hat lai thé
hién gia tri an < 0.

Mot s6 kién nghi:

- Can nghién ctu thém céc ving co
xay ra hién tuong sut lun dé kiém tra kha
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nang nguyén nhén do dac trung lin udt cua
dat theo céc tiéu chuan quy dinh hi¢n hanh.

- Can nghién ctu thém vé cac dic
tinh co ban, cac dac trung co 1y cua loai
dat lun wot (dat chua bdo hoa) dé co thé
phan biét va nhan biét dwoc loai dat nay
ngoai hién truong.

TAI LIEU THAM KHAO

- Nén tién hanh xac dinh dic trung
lan w6t cua dat nén cling nhu vat lidu dap
tai cac khu vuc cd cao trinh gan véi muc
nuéc bién, hoic ¢d sy anh huéng manh
mé& caa ché do triéu, hoic vi bat ctr ly do
gi lam cho dt bi thay ddi d6 4m dang ké.

- Nén sir dung 1 co s tién dé dé danh
gia tinh 6n dinh caa nén dat cac cong trinh.

1. 14 TCN 138 - 2005, "Dét xay dung cdng trinh thuy loi - Phuong phap x4c dinh ddc trung
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uét cua dat trong phong thi nghiém,” Tiéu chudn quéc gia, p. 10, 2012.
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NGHIEN CUU UNG DUNG CONG NGHE VAT LIEU THAM SET DIA
KY THUAT VA MANG PIA KY THUAT CHONG THAM CHO CAC
KENH RACH PHUC VU TUOI CAY AN QUA TRONG PIEU KIEN HAN,
MAN VUNG PONG BANG SONG CUU LONG

Research on the material technology application of voltex and geomembrane
for the canals to irrigate for fruit trees during droughty and salty period in the
Mekong Delta

Tran Thdi Hing, Tran Minh Tudn, Bii Viin Cwong, Nguyén Lé Huin

TOM TAT: Pong bang song Cuu Long c6 dién tich cdy an qua Ion nhat ca nuoc voi dién tich
khodng 366.661 ha, hang nam cung cdp cho thi truong khodng 4 triéu tdn trdi cay. Trong mua
khé han, mede trong cdc séng rach 16n bi nhiém mdn, anh huéng téi viéc cung cdp nude twdi
cho cdc vuon cdy an trai. Khi tich nudce trong cdc kénh rach ngi dong vao miia khé d@é twéi cho
cdy trong thuong sinh ra ton that nuwde do tham hodc bi nede man, phén tham thau nguwoc tir
ngodi vao kénh rach gay nhiém mén va phén héa nuée twéi, lam anh hiong xdu téi san xudt.
Pay la vin dé can dwoc quan tam nghién cuu, dé tim ra cdc gidi phap khdc phuc triét dé nham
ndng cao hi¢u qua su dung nudc cho cdy trong Két qua bude dau nghién civu img dung tham
dia ky thudt va mang dia ky thudt chong tham cho cac kénh rach sé gop phan giam ton that
nueée do tham ving trong cdy an qua Pong bang sdng Ciru Long.

Tir khéa: Cdy an qud, chong tham, kénh rach, mang dia ky thudt, tham sét dia ky thudt.

ABSTRACT: The Mekong Delta has the largest fruit tree area in the country with an area of
about 366,661 ha and annually supplies the market with about 4 million tons of fruits. During
the dry season, water in main rivers and canals is contaminated with salinity, affecting
orchards' irrigation water supply. The storage of water in canals in the field in the dry season to
irrigate crops often occurs water losses due to infiltration or saline and alum water are reverse
osmosis from outside into the canals causing salinity-alum irrigation water, affecting badly to
production. This is a problem that needs to be researched, to find out radical solutions to
improve water use efficiency for plants. The study's initial results of applying geotextile and
waterproofing geotextiles for canals will contribute to reducing water loss due to seepage in
fruit areas in the Mekong Delta.

Keywords: Fruit tree, Geomembrane, Canal, Voltex, Waterproof.

1. PAT VAN DE nude va xuat khau khoang 4 triéu tan trai,
gém: chudi, xoai, cam, nhin, khom, budi,
sau riéng, thanh long, chom chom,
quyt...[6]. Tuy nhién san xuét trai ciy
vung BPBSCL clng dang dang trudc
nhitng thach thic 16n, theo két qua diéu
tra ciia Vién Khoa hoc Thuy lgi mién
Nam vao thang 6/2020 cho thay: Dot han
man vura qua da 1am cho hang trdm héc ta
cdy 4n qua gia tri nhu sau riéng, chém
chom... chét kho do man va thiéu nuéc

Pong bang song Cuu Long
(PBSCL) 1a mot vung trong diém cdy
lwong thuc, cdy n qua va nudi trong thity
sadn cua ca nudc, dong gbép mot ty trong
16n so véi ca nudc. Theo Cuc Tréng trot
(Bo Nong nghi¢p va PTNT), DPBSCL hién
c6 khodng 366.661 ha cay an qua, chiém
gan 40% dién tich cay an qua cua ca nudc,
hang nim cung cép cho thi truong trong

396 VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

ngot dé tudi, hang ngan hec ta cay an qua
khac cua toan dong bang cing bi anh
huong nang, giam nang sudt va chit
luong, ngay ca cay dira von chiu man gioi
song ciing bi giam ning suit ning (30-
40%) do bi man xam nhép lau ngay [8].
Nham khic phuc su nhing thach thic, bat
loi d6, bén canh cac hd chira trit 16m do
nha nuéc xdy dung, ngudi dan di biét
hinh thanh cac ao ho, kénh rach noi déng
vira, nho dé chira trir lai mot lugng nude
trong mua mua, sir dung cho mua khé. Vé
trit nudc, chii yéu ba con van dya vao
kénh rach la chinh, tuy nhién vi khéng c6
cac cong trinh kiém soat nude nén khong
dam bao an toan ngudn nudc, khé kiém
soat duoc chat lugng nudc; Nudc trong
vuon cdy ciing bién dong nhu & ngoai
kénh tudi; Van dé quan trong trong chira
trit nudc 1a phai bo sung, bao ton dugc
ngudn nude khi can thiét, nghia 13 phai co
cong trinh diéu tiét dé luon chu dong kiém
soat duge ngudn nude chia trit. [6]

Trong qué trinh chua trir va st dung
ca mua kho, khi nuée séng 16n xudng thap
do thuy tridu, nudc trong cac kénh rach
noi déng 6 thé bi tham thau, tham rat ra
ngoai lam giam lugng nudc tich trir. Voi
ton that nudc do nguyén nhén do tham,
cac nudc tién tién trén thé gioi da dat
nhiéu thanh twu dang ké trong viéc nghién
ctru lam giam ton that. Bén canh céac vat
lidu chng thdm truyén thong nhu bé tong,
da, gach duogc sur dung rong rai dudi cac
hinh thirc nhu 14t mai, xay hodc do bé
tong tai chd, nguoi dan con sur dung hé
thong duong 6ng chuyén nudc bang bé
tong hodc PVC, c¢6 duong kinh tur vai tram
mi li mét dén hang ngan mi li mét. Do
diéu kién kinh té ctia nudc ta hién nay, cac
hé théng kénh rach & Viét Nam ndi chung
va PBSCL noi riéng, hau hét 1a cac loai
kénh dat, ngoai viéc chdng tham bang cac
vat liéu thong thuong, thi van dé Gmg dung

cong ngh¢ va vt liéu mai cing dat nhiéu
két qua rat c6 y nghia, trong d6 ting dung
tham dia k¥ thuat va mang dia ky thuat
chéng thim dé giam ton that do thdm 1a
mot vi du. [1-4]

Dbi voi nhitng ving trdng cdy in
qua c6 tac dong cua thuy tridu thi cac
kénh rach tich trit nu¢c trong mua kho han
phuc vu tuéi cho cay trong giit vai trd rat
quan trong, nham duy tri va bao toan vuon
cay vuot qua giai doan thiéu nudc. Vi vay,
nghién ctru tng dung tham dia ky thuat va
mang dia k¥ thuat chéng tham cho cac
kénh rach phuc vu tudi cay an qua trong
diéu kién han, man vung DBSCL nam
trong khuon kho dé tai khoa hoc: “Nghién
cuu gidi phdp, cong nghé tich trit nuoc
phdn tan phuc vu vung cdy an quad vung
Pong bang song Cieu Long” 13 mot trong
nhimg giai phap can thiét va quan trong,
nhim khic phuc van dé ton that nuéc do
thAm hién nay.

2. CO SO KHOA HQC VA PHUONG
PHAP NGHIEN CUU

2.1. Co sé khoa hoc vé vat liéu chéng
tham

2.1.1. Tham sét dia ky thudt

Voltex (hay Tham sét dia ky thuat) la
mot san pham c6 két cdu phuc hop, bao
gom hai 10p soi khoang dia k¥ thuat
Polypropylene, co6 chira mét lvong Volclay
Sodium Bentonite theo ti 1€ 5,4kg/m2. Hai
16p vai dia k¥ thuat nay dugc dan lién két
vo1 nhau béi mdt hé théng cac chum soi
doc ma cac hat khoang Volclay Sodium
Bentonite nim dong déu va kin giita cac
chum sgi doc nay.

Volclay sodium bentonite 1a mot hon
hop khoang chét, ¢ ngudn gdc tir ndi Iira,
khong doc hai, dugc tim théy tai vung
Black-hills & Hoa ky. Volclay dugc Cong
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ty Cetco ché tao dic biét, & dem lai hiéu
qua cao nhét cho tat ca cac san pham chong
thAm. Khi tiép xuc voi nude, Volclay tu
dong truong nd va hinh thanh nén mot 16p
mang phu don nhat vimg bén. Trong diéu
kién bi ép chat, 16p mang phu ngan can sy
xam nhdp cia nudc, va nho vay ndé dam
bao tudi tho cho cau tric cong trinh.

Voltex c6 khda nang chéng tham
tuyét hao, cho ca hé¢ thong cong trinh n01
va ngam, trén ca hai mat ding va nim
ngang. Voltex duoc lip dit cho cac mit
san, ban day, mai dbc va cac hang muc tai
bién dat nhu: cic tim thép dong moéng,
cac coc cu, tuong chén... Ban than san
pham rat bén, rat it kha niang bi hu hong
trude va sau khi d6 bétong. Viéc thi cong,
lap dat Voltex hét sic dé dang va nhanh
chong. Voltex co thé duoc lép dat truc
tiép 1én bétong tuoi ¢ bat ctr diéu kién thoi
tiét ndo, hodc c6 thé duogc lép dat ngay sau
khi d& gian cop-pha ma khong can phai

doi bétong du gio tu01 bao dudng. Voltex
hoan toan khéng can dung dén cac loai
keo két dinh, mép cua cac tam vai dé dang
lip chong mi 1én nhau duoc, khong can
phai kéo thang cac vét nhin nho hodc phai
loai trir cac thii khi. Voltex c6 thé duge cat
dé dang tai cong truong, dé lip dit quanh
cac goc va cac b phan xuyén san.

Khi béténg duoc d6 1én trén bé mit
Voltex, hé théng vai dia ky thuat c6 cudng
luc cao cia Voltex s€ tao ra mot kha nang
bam dinh co hoc bén chit vao bétong. Co
ché bam dinh nay dugc tao nén khi cac dau
cta chum soi dia k¥ thuat phét trién va di
sdu vao bén trong 16p vo bétong (tur
5+15mm) ngay khi bétong con tuoi, voi
mat d¢ trén 10.000 soi thdm nhap trong
1m? bétdng, giit cho Voltex ludn ludn cing
mot khéi voi bétdng ngay ca khi dat nén bi
dich chuyén. Do d6 ngin can duoc kha
nang nudc & dong gitra 16p chéng thdm va
16p san bétong (xem hinh 1). [1, 2].

Bé tong ———» |
Chium diu sgi
dia ky thuat
Ldp vai dia ky
thuat dan két

Cac hat Volclay cé
goc Sodium
Bentonite

Ldp vai dia ky > .ﬂ
thuat khong dan két

Volclay di tao nén mét
khé ning bam dinh co
hoc bén viing vao béténg.

Co ché bam dinh nay
dugc tao nén khi cac
ddu ctia chum sgi dia
kg thudt phat trién va

| di sau vao bén trong
16p v6 bétong (tt 5mm-
15mm) ngay khi béténg
{| con tuoi, v6i mat dog trén
10.000 sgi tham nhdp

| trong IM2 bétong. (xem
hinh thuyét minh bén
canh).

Hinh 1: Mat cat Voltex [1, 2]
Bang 1: Cac dac tinh co ly cua Voltex [1, 2]

TT Pac tinh Phwong phap thi Gia tri dac trung
nghiém
1 |P06 bam dinh vao bétong |ASTM D 903 MOD 15 Ibs./in. (2.6kN/m) min
2 | Chéng ap lyc thuy tinh ASTM D 5385 MOD 231ft. (70m)
3 |Tinh thém ASTM D 5048 1.10” cm/sec
4 | Luc cang kéo ASTM D 4632 95Ibs. (422N)min
5 |Chdng thung rach ASTM D 4833 100lbs. (445N)
398 VIEN KHOA HOC THAY LGOI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

Bdng 2: Quy cdch san pham Voltex [1, 2]

TT Quy cach sian phim Pic diém Gia tri dac trung
Ham luong Bentonite 1,Ib./ft (5,38kg/m?)
1 Cu(f)qn theo quy cach tiéu bo déy khi kho 1/4 inch (6,4mm)
chuan Kich thuéc 4ft. x 15ft. (1,2m x 4,5m)
Trong lugng cudn 75 Ibs. (34kg)
5 Cuon theo quy céach dat Kich thudc tim 15ft. x 150ft. (4,5m x 45,7m)
hang Trong lugng cudn 2800 Ibs. (1271kg)

Hinh 2: Minh hoa vmg dung tham sét dia ky thudt chong tham kénh twéi Ma Rén,
huyén Ninh Phudc, tinh Ninh Thudn [7]

2.1.2. Mang dia ky thudt Geomembrane

Pé nang cao kha ning chéng thim
cia cdc cong trinh xdy dung, tor nhiing
nam 1980, & mot sb nudc phat trién nhu:
M¥, Anh, Ha Lan, Puc da nghién cuu va
ap dung phd bién cong nghé mai: cong
nghé tuwong hao chéng thim bang mang
dia k¥ thuat (Geolock).

Hao dugc thi cong trong dung dich
Bentonite, chiéu rong 0,50+0,60m, chiéu
sAu 5+30m, nhung vat liéu chéng thim la
mang dia k¥ thuat Geomembrane, thuong
dung nhat 1a loai HDPE (High Density
Polyethylene), c6 kha ning chdng tham

rat cao.

Geomembrane duoc goi 1a mang dia
ky thuat chéng thdm, day tir 0,50+-20mm,
hé sb tham nho: 5 x 10" + 5 x 10™cms,
¢6 kha niang chdng thim rat cao, Thoi gian
str dung vat liéu trung binh 20+25nam. Co
nhiéu loai geomembrane, nhung phé bién
nhat 13 cac loai: HDPE (High Density
Polyethylene); PVC  (Poly  Vinyl
Chloridc); CPE  (Chlorinated  Poly
Ethylene). Mang dia k¥ thut chong thim
thuong dugc st dung chdng thim cho
tuong nghiéng va san phii, dap dat... thay
vat liéu dat sét truyén thong. [3, 4]

Badng 3: Dac diém mang dia ky thudt Geomembrane [3, 4]

TT Pic diém Gia tri dic trung
1 bo day 0,50 = 20mm
2 Chiéu rong 2+6m
3 | Tinh thim 5x 10" +5x 10™cm/sec
4 Thoi gian sur dung vat liéu 20 =+ 25 nam
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Hinh 2.20: Tdng chdng thdm bdng mang dia ky thudt (Geolock)

Hinh 3: Chéng tham cho dép ddt va hé chira bang mang dia ky thudt Geomembrane [3, 4]

2.2. Cach tiép cin va phwong phap
nghién ciru
2.2.1. Cdch tiép cin:

- Tiép can tir tong thé dén chi tiét;

- Tiép can tu thuc nghiém;

- Tiép cén theo hudng phat trién bén
ving;

- Tiép can phdi hop cac bén lién quan;

- Tiép can ké thira co chon loc kinh
nghiém, tri thirc va co so dir liéu lién quan;

- Tiép thu va su dung céc tién bod
khoa hoc cong nghé hién dai phuc vu
nghién clru.

2.2.2. Phwong phdp nghién ciru

- Phuong phap diéu tra khao sét thuc
dia, thu thap tong hop tai li¢u,

- Phuong phap tong hop, phan tich,
danh gia,

- Phuong phap hoéi cou, ké

thira/tuong ty;

- Phuong phap mé hinh toan d,é
phan tich dir liéu, tinh nhu cau nudc, thiet
ke kénh rach...;

- Phuong phap kiém nghiém két qua
nghién ctru cho diéu kién cu the;

- Phuong phap chuyén gia va hoi
thao lay y kién cua céc nha khoa hoc va
ngudi dan truc tiép san xuat trong cdy an
qua bBSCL,;

Ngudn nuive,
Chag trinh

Phan tich
Tinh toan

Téng hop

ING
CAQ DBSCL

Hinh 4: So do Logic tém lwogc cdch tiép cin va phicong phdp nghién ciiu
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3. GIAI PHAP NGHIEN CUU UNG
DUNG

3.1. X4c dinh nhu ciu nwéc va kha
ning chiu min cia mot so loai ciy an
qua vung DPBSCL

Tur két qua diéu tra, khao sat thuc té

trong cdy an qua trong nhiéu nim lién tur
cac co quan quan ly, co quan khoa hoc,
cac nha khoa hoc va nguoi dan, cé thé xéc
dinh tuong dbi vé kha nang chiu man cda
mot s loai ciy an trai cua ving DPBSCL
nhu sau:

Badng 4: Kha nang chiu man va mdt do cdy an trdi

Kha Kha
. A nan Mat do . A nan Mat do
TTl Loaicdy ohiw | (cayha) | 77| Leaicay | UL cayiha)
min (g/) (9/)
1 | Sau riéng <03 | 178+208 | 8 |Caymit 3+4 600
2 | Cay xoai 3+4 204 +278 | 9 |Cay chém chdm <1l |[278+290
3 | Cay budi 1+2 278 +~400 | 10 |Cay nhan <1 278 + 400
4 | Cay cam 1+2 600 11 |Thanh long <1 1.200
5 | Cay quyt 1+2 600 12 |Céy dtra (khém) | 1+2 55.000
6 | Cay chudi <1 |2.500+3.000 | 13 |CAy Vi sita 1+2 277
7 | Miang cAu xiém,na | 3+4 600 14 |Cay mang cut <1 100 + 204

Nguon: Diéu tra thuc té san xuat vung trong cdy an trdi

Két qua vé kha nang chiu mdn cua
cay trong duoc ding dé lya thoi gian nude
trén song 16n khong bi nhiém min s& tién
hanh gan hodc bom nudc tich vao kénh
rach noi dong dé tudi cho cay trong mua
kho han.

3.2. Tinh toan nhu ciu nwéc can twéi
trong mua kho (tir thang 1 + 5 va thang
12)

Nhu cau tuéi cta ciy trong trong
mua kho tuan theo nguyén ly: chénh Iéch
gitta nhu cu nudc cia ciy trong va luong
mua hiru hiéu:

(Nhu cau twéi) = (Nhu cau nwéc) —
(Luwong muwa hitu hiéu)

Nhu cau nuéc 13 luong nude can bu
dap do thiéu hut trong qua trinh ré cay hut
nudc nudi cdy, quang hop bdc thoat hoi
nudc qua 14 tao san phém sinh khoi, luong
bdc thoat hoi nude mat dat rudng/vuon,

tham sau, chay tran... Trong diéu kién
ngudn nude khan hiém, can tudi nudc tiét
kiém, it x4y ra truong hop tudi thura gay
thAm sau hodc chay tran mat nudc... thi
c6 thé coi (Nhu cau mede =~ Lwong boc
thodt hoi), luong bbc thoat hoi 1a ham sb
ciia cac diéu kién khi hau, 16p pha thuc
vat va thd nhudng, dugc xéc dinh theo
cong thuec:

ETe = K.ET, (1)

Trong do: K. hé §6 cay trong (Crop
Coefficient) xac dinh bang thuc nghiém;

Eto: gia tri bdc thoat hoi tham chiéu
(boc thoat hoi tiém nang);

Luong mua hi€u qua duogc tinh toan
bang phin mém CROPWAT 8.0 cia To
chuc Luong thuc va Nong nghiép Lién
Hiép Québc (FAO) [5]. Két qua tinh toan
luong nudc tudi cac loai cdy an qua vung
DBSCL trong cac thang mua kho nhu sau:
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Bdng 5: Téng heong mede twi cac logi cdy an qua trong c&c thang mua khé (Pon vi: m*lha)

Cay an

Théng Rsigﬁg Vi sira | SO | Bui CSS;: Chuéi | xoai |M39| it | Nhan Tl_hoilgh (tﬂg;) f;;c
(Mang

cut)
1 | 282,18 173:39] 262,40 288,09 242,75| 222,94 204,36| 222,52 222,52| 214.58| 21560 27449 198,16
2 | 31083 191,00 309,49 309,49 250,97| 238,75 218,85| 238,31 238.31| 220,80 230,90 29397 219,30
3 | 394.18] 242.21| 302,47| 302,47| 320.68| 302,77| 277,54 302,21 302,21] 201,41| 202,81 372,79 268,55
4 | 30374] 186.64| 302,43| 345,87| 20053 266,81| 233,30| 254.04| 254,04] 244,97 213.17| 271,39] 159,50
5 | 8544] 5250 850710611 89,13 81,85 7086| 77.16] 77.16] 7440 5058 6440 035
12 | 19324] 118,74] 192,40] 200,28| 168,23| 154,50 132,15| 143,90 143,90| 138,76 147,07 188,39 125,90
Téng |1.560,6] 964,5|1.544,31.643,2|1.380,3|1.267,6| 1.137,1[1.238,1] 1.238,1[1.193,9] 1.1510] 14654 9718

3.3. Xdc dinh s lwong kénh rach va ~ Trong do: N: S6 kénh rach trén khu
lwgng nwéc can trir trong cac kénh rach  dat;
vao mua kho a: Chiéu rong khu dat (m);

S6 lwong kénh rach trit nuéc duge

b: Chiéu rong cua 01 liép (m);
xéc dinh theo cong thirc: one p (m)

¢: Chiéu rong ctia 01 kénh rach (m);
= )

Hinh 5: Cdu triic vieon cdy theo hinh thirc kénh rach trit nude

Téng lwong nuée trong kénh rach  kénh trit (m®);
duoc xac dinh: L 1a chiéu dai kénh trix (m);

W=WpyxL (3) Wpy la lugng nude don vi trong 01
Trong d6: W 1a lugng nudc trong kénh rach trit, dugc tra theo Bang 6;
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Bdng 6: Bang tra lwong nude triv trong kénh rach theo chiéu rong va dg sdu miec mede trén don
vi chiéu dai L = Im (don vi m®)

H (m) B (m)

1,00 1,25 150 | 1,75 | 2,00 | 2,25 2,50 2,75 3,00
0,50 0,31 0,44 0,56 | 069 | 0,81 | 0,94 1,06 1,19 131
0,75 0,33 0,52 0,70 | 0,89 | 1,08 | 127 1,45 1,64 1,83
1,00 - - 0,75 | 100 | 1,25 | 150 1,75 2,00 2,25
1,25 - - - 102 | 1,33 | 164 1,95 2,27 2,58
1,50 - - - - - 1,69 2,06 2,44 2,81
1,75 - - - - - - 2,08 2,52 2,95

Hinh 6: So do minh hoa cdc thong so chiéu rong va chiéu sau muc nudc trong kénh rach

3.4. Xac dinh lwong nwéc ton that do
thAm

Khao sét cac thong sb ki thuat cua
kénh (cao trinh bo va day kénh, do cao H,
bé rong b day, hé s6 mai kénh...). Ton that
do tham Wth, phu thudc dac diém dét nén,
dbi voi ving PBSCL thuong chon luong
thim tir 1 + 3% dung tich trir hodc 1p
nude tham tir 2 + 4mm/ngay/dém.
3.5. Gidi phap k¥ thuit irng dung

Nguyén 1y két cdu: véi muc tiéu

chinh la nghién ctru tng dung tham sét dia
ky thuat va mang dia k¥ thuat dé chong
tham, nén mai va day kénh duoc thiét ké
d6 mot 16p bétdng 1én bé mit tham sét hay
mang chéng thim. Lop bétdng day 5cm,
khong co cot thép. Mdi khoang bétong dai
4m, giira cac khoang dit khop ndi bang g
day 4mm doc chiéu dai kénh. Bétong vira
¢6 tac dung lién két va gitr 16p tham sét hay
16p mang dia k¥ thuat dé chong thdm, vira
c6 tac dung lam on dinh mai va long kénh.
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MAT BANG KENH G HI TIET B AU VA CUGI KENH
Ty W: 1: 100 Ty l: 1:40
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)
R

Viioldng matM T

1CC.C
a

Bewna M1 004 day 2om
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Hinh 7: Gidi phdp bé tri tham sét dia ky thudt chong tham kénh

Giai phap thi cong dugc trinh bay nhu sau:

Bang 7: Giai phap thi cong kénh rach img dung tham sét/mang dia ky thudt ky thudt chong

tham
TT Giai phap thi cong

1 | Thiét 1ap cao trinh bd va day kénh theo cac thong s thiét ké.

2 | Dong cong diéu tiét va bom hut hét nude trong kénh.

3 Boc tach 16p co va dat phong hoa mai kénh; vét sach bun va lap cat day kénh theo ding
cao trinh thiét ke.

4 Tao khuan chéan khay & d?u} va cudi kénh. Rai cat tao phang mat mai va day kénh. Dam
chat bo, mai va day kénh dé tranh sat 16 dat.
Cit va trai mang tham sét/mang dia ky thuat chdng thdm theo ting doan doc chiéu dai

5 | kénh, tai cadc moi nbi cho chdng ghép 2 16p tham sét/mang dia k¥ thuat 1én nhau véi do
rong tdi thiéu 15¢m.

6 Dung ghim thép @6mm (dang chir L), dai 20cm dé ghim tham sét/mang dia k¥ thuat

chéng thim chit vao mai kénh.

404
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Quét mot 16p nude ximang dic (ho dau) 1én bé mit tham sét/mang dia k¥ thuat chong

7 | thim dé tao nham, giup bétdng khoi tron trugt. Nén giam luong nude khi tron bétong so

v6i béténg ding cho cau kién théng thuong (bétong thanh pham khé hon).

khoang bétong.

Sau khi nuéc ximang kho, d6 bétong M100# (cat vang, da 2x4cm, xi mang PC40) day
5cm 1€n bé mat tham sét/mang dia ky thudt chong tham; béténg dugc do tur day kénh dé
tao chan de, sau d6 do dan dan tir dudi chan mai [én trén; dat khdp noi bang go gitra cac

Sau khi thi cong xong, hang ngay tudi bao dudng bétong theo ding quy dinh. Sau 3

9 | ngay tién hanh md nudc vao kénh theo tirng muc nudce tir nhd dén 16m, d€ dam bao an

toan cbng trinh.

4. KET LUAN VA KIEN NGHI

Ung dung tham sét dia ky thuat va
mang dia k¥ thuat chong thdm, 1a giai phap
cong nghé kha méi trong xdy dung cong
trinh thay loi & Viét Nam, trong d6 co thi
cong kénh rach voi myc dich chéng tham.
Tham sét dia k¥ thuat sau khi duoc db
bétong 1én bé mat, s& dinh két rat chat véi
16p bétdng, tao thanh mot khoi day, viing
tric va kin, kha nang chng thdm rét tét.
Tuy nhlen, trong luong vat li¢u khéa cao
(5,4kg/m %), nén viéc thuc hién béc vac, van
chuyén va lap dat thi cong trén cong trudng
khong don gian, phai can dén sy trg gitp
cia may moc, thiét bi cau nang va kéo, mat
bang thi cong rong. Do d6, kién nghi viéc
tmg dung tham sét dia k¥ thuat doi véi
cong trinh kénh 16n (bé rong day b > 2m).
Mang dia k¥ thuat chéng thdm 1a loai vat
liu c6 bé mat tron, khong bam dinh vao
cac loai vat liéu khac. Viéc thuc hién thi
cong kho khan, do bétong tron trugt.
Nguoc lai trong luong vat li¢u nhe
(0,2kg/m ?), nén viéc van chuyén va lip dat
khong can nhiéu dén sy tro giup cua thiét
bi cdu nang va kéo, mit bang thi cong
khong can rong. Chinh vi vay, kién nghi
viée ing dung mang dia k¥ thuat ddi voi
cong trinh kénh nho (bé rong day b < 2m).

Ngoai ra, kién nghi mot phwong
phap khac trong viéc ing dung mang dia

ky thuat cho thi céng kénh, do la lat cac
tam bétong dinh hinh nam 1én phia trén
16p mang dia ky thuat. Cac tim béténg
dinh hinh dugc duc tap trung phia ngoai
cong truong, mac bétdng M100#, cé kich
thudce tuy theo quy mo cong trinh, vi du:
40cm x 40cm X 5cm, 45¢cm x 45cm X 5¢cm
hodc 50cm x 50cm x Scm..., cdc gdoc cua
tAm bétong c6 chira thép dé neo gitr.

Do kénh dugc nghién ctru véi muc
tiéu dé chdng ton that nudc do thdm, nén
mai va day kénh khong duoc thiét ké, bd
tri cac ong thoat nudc dang loc nguoc tir
mai kénh chdy ra. Chinh vi vay, chi nén
Umg dung cho xay dung dang kénh noi, dé
tranh ap luc nudc day ndi tr mai va day
kénh gay pha hoai két cau va sy 6n dinh
cua kénh, khi c6 it hodc khong cé nudc
trong kénh.

Pay 1a két qua budc dau cua giai
doan nghién ctru ung dung, vi vay klen
nghi cac cap va Co quan c6 thAm quyén
cho phép dau tu kinh phi 4p dung vao mé
hinh thyc té hién truong viing trong cdy an
qua dé ting budc hoan thién cong nghé,
giup viéc nghién ctru chuyén sau cling nhu
kha nang ng dung phu hop, hiu qua va
rong réi hon, gop phan quan trong thuc
day phat trlen san xuat viing trong cdy an
qué va kinh té - xa hoi khu viuc DBSCL.
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MOQT VAI PANH GIA VE SU'CO XAY DUNG CONG TRINH LIEN
QUAN DEN PAT NEN, NUOGC NGAM VA DIA KY THUAT O VUNG
PBSCL

NCS.ThS. Doin Vin Hué
- Vién Khoa hoc Thuy lgi mién Nam

TOM TAT: Cong trinh thiy loi, giao thong, xdy dung déu cé 3 bo phéan: két cau phan trén,
mong va nén tao thanh khoi thong nhat cung lam viéc va chiu dnh huéng lan nhau. Trong thuc
té, sy co cong trinh thuong do huw hong nén, mong gay ra.

Qua phdn tich hé théng cdc su cé xdy dung cong trinh (XDCT) dién hinh ¢ PBSCL gin day, tac
gid nhdn thay rang ngogi trir nguyén nhan do thién tai bdt kha khdng, con hau hét cdc sw c6 déu
do cach thirc ving xur bt cdp trong viéc gidi quyét moi tirong tdc gitta ket cau cong trinh voi moi
trwong ddt nén - nuede ngam. Bai viét nay di sdu phan tich mgt s6 sw c6 XDCT dién hinh nham
fim ra ban chdt céc kha nang dan dén su cé6 XDCT theo cdc loai hinh khéc nhau.

ABSTRACT: Irrigation, transport, and construction works all include three parts: upper
structure, foundation, and base. These three components form a coherent block that interacts
and is influenced by one another. In reality, damage to the foundation and base is a common
cause of construction incidents.

Through a systematic analysis of recent construction incidents in the Mekong Delta, the author
discovered that, with the exception of natural disasters of force majeure, the majority of the
incidents have been caused by inadequate behavior in dealing with the interaction between the
work structure and the ground environment - groundwater. This paper examines some common
construction incidents in depth in order to determine the nature of the possibilities that lead to

various types of construction incidents.

1. PAT VAN PE

Qua phan tich hé thdng cac su cb
xay dung cong trinh (XDCT) dién hinh &
PBSCL gian diy, cic tac gia nhan thay
rang ngoai trir nguyén nhan do thién tai
bat kha khang, con hau hét cac sy cd déu
do cach thirc “éng xur bat cap” trong viée
giai quyét ‘mdi tuong tac” giita mot bén
1a “két cau cong trinh” voi ben kia 1a moi
truong “dat nén-nudc ngam”. Nguyén do
ctia sy ¢d XDCT thuong dugc quy két boi
su quan 1y yéu kém, 16ng 1éo, hodc boi su
han ché vé trinh do chuyén mon trong
khao sat, thiét ké, giam sat hay thi cong;
hodc do sy tic trach, lam khong ding quy
trinh v.v... cia mot hay nhiéu khau trong
tién trinh x4y dung. Nhung néu phén tich
sau hon c6 thé nhan ra ngudn gbc phat

sinh c&c nguyén nhan dé cha yéu lai do
thiéu nhan thirc hay nhén thic sai léch ban
chat cac kha nang dan dén sy cd, thay vi
ngudi ta biét chic rang sy ¢b s& xay ra ma
van ¢ ¥ tién hanh.

bi sdu phan tich mdt s6 su cd
XDCT dién hinh, nhdm tim ra ban chét
céc kha ning din dén sy c¢6 XDCT theo
cac loai hinh khac nhau la cach tiép can
ciia bai bio mong mudn s& luu y dén
nhitng nguodi lam cong tdc xay dung cod
thé rit dugc nhitng kinh nghiém thiét thuc
tranh nhing sy ¢6 XDCT ma sau khi xay
ra rdi va truy tim duoc nguyén do méi cho
1a dang tiéc,... Tat nhién, cac phan tich va
nhan dinh sau day chi nhén manh vao khia
canh k¥ thuat cta van dé& dé nhan dién va
tim ra nguyén nhan. Panh gia tong thé cac
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nguyén nhan dan d&én su ¢ XDCT, c6 thé
noi 1a hoi chimg cua nhiéu yéu td, bao
ham tir cac nguyén nhan tu tuy nhién cho
dén cac nguyén nhan mang tinh chii quan
con nguoi.

2. NHAN DIEN NGUYEN NHAN
Sy CO

Khi phan tich cac sy ¢6 XDCT dién
hinh thoi gian qua, c6 thé rat ra nhan xét
1a hau hét cac sy ¢ XDCT déu lién quan
dén van dé dat nén - nuéc ngam va dia ky
thuat cong trinh. Nhung dat nén, nudc
ngdm - noi ham chira, che chod, nang d&
cac két cau d6 von 1a moi truong tu nhién.
Pé str dung tot moi truong dé con ngudi
can phai nghién ctru ban chat va dic tinh

cua chung, ma dua trén chuyén mén cong
tac khao sat dia chat (PKT) dam nhiém.
Con két cdu cac loai cong trinh 1a san
phém ctia con nguoi, da duge cac bd mon
thiét ké (kién trac, két ciu, dién - nudc,...)
tinh todn theo quy chuan tidu chuin
thuong kho xay ra su ¢ va néu cé cing
dé dang nhan biét. Vay van dé con lai &
day chinh la dia k¥ thuat cong trinh, mot
hoat dong chuyén mon vira thu thép thong
tin vé diéu kién dat nén - nudc ngam, roi
sau d6 két hop véi dac diém két cdu cong
trinh ma nghién ctru mbi tuong tac giita
két cAu va nén dat duoc goi 1a mong, véi
muc dich sao cho bao dam chiing cung ton
tai voi nhau mot cach an toan va on dinh.

Bdng 1: Khdi qudt tién trinh xdy dung va dia ky thudt di dn XDCT

Hang Nhiém vu Noi dung tién trinh )iﬁy dung va dia ky
muc : : thuit
<. x| - La bd phan chii thé cua cong trinh | - Kién triic: quy hoach mit bang, thiét ké
Keltlf au phuc vu cho muc tiéu, yéu cAu nhiém| kién trac.
l;rglr? vu cua cong trinh. - Két cép: tinh toan va ‘thié't ké bao dam on
dinh két cau thugng tang va ha tang.
- B6 phan ndi tiép véi két cau phan
trén va thong thuong nam dudi mat
dat, dugc dic trung boi do sdu chén| - Dia ky thut:
moéng (hm) o Tong hop dic trung két ciu va dat nén dé
- Kich thuéc moéng ludn Iudn 16n hon| phén tich cdc mdi twong tac;
Moéng | kich thudc phan day cua két ciu phan| o Tinh toan 6n dinh nén mong, dao dép;
trén dé phan bd lai trong luong ban oDé ra bién phap gia cd, xir Iy nén.
than va cdc tai trong bén trén xudng| - Két cau: tinh toan cau tao va thiét ké nén
nén. mong.
- bo toan bd trong lugng cong trinh
bén trén va céc tai trong kém theo.
- Phan dét da nim ngay dudi mong
cong m,nh >, en con dqu d}nh ’nglgla - Tién hanh khao sat va thi nghiém dat
chinh xac hon la: pham vi dat da nam A
dudi cong trinh bi thay ddi ung suit, nen. L au . ,
Nén | bién dang va trang thai do cong trinh| ~ Cuflg cap dac tmg d}a tg}ng - co ly’ )
gay ra. nudée p}}uc vu t}nh tqoar} nén mong, cic
- Ganh d& toan bd cong trinh (két cau ?riieréa% };ap gia c0 - xtr Iy cho thiét ke va
phan trén, mong, tai trong) va truyén '
toan by xuong nén
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Bat ké cong trinh nao (thuy loi,
giao thong, xay dung) déu c6 3 bo phan:
két cau phan trén, mong va nén tao thanh
khéi théng nhat cing lam viéc va chiu anh

huéng 1an nhau. Sy cb cong trinh thuong
do hu hong nén, mong gdy ra. Vi vdy, nén
va mong rat quan trong d6i véi cong trinh.

Hinh 2: Sy c6 lin sut dé bién Tdy tinh Ca Mau thang 02-2021

Theo quan niém & cac nudc phat
trién, c6 thé hiéu Pia k¥ thut cong trinh
la mgt b0 mon bao ham 2 chirc nang lién
quan chat ché véi nhau, do la:

- Chirc nang thu thép thong tin vé
diéu kién dat nén - nudc ngim thong qua
mot hé thong cac thiét bi tham do khao
sat, thi nghiém hién truong va trong
phong, dugc thuc hién tudn theo mdt hé¢
théng cac phuong phép, cac k¥ thuat, tiéu
chudn, quy trinh va cac tai liéu chuyén
moén phuc vu muc dich xay dung. Do
chinh 1a cong tac khao sat dia ky thuéat

duoc thuc hién trén nén kién thuc dia chét
cong trinh vé méi truong dat - da - nudce.

- Chtrc ning phén tich mbi tuong tac
chinh 1a nghién ctru dac dlem két cau cong
trinh va moi truong dat nén - nuéc ngim
qua mot két cdu trung gian goi 1a moéng
(gdm ca moéng ndéng va moéng coc). Cong
tac do thuong duogc goi 1a phan tich dia ky
thuat cong trinh hay tinh toan nén méng
cong trinh, qua d6 cho phép lua chon loai
mong, xac dinh kich thudc va cac thong
s0 phuc vu thiét ké nén kich thudc va ket
cAu méng va dé ra cac bién phap gia cb -
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xur 1y sao cho cong trinh an toan trong thi
cong va On dinh trong khai thac. Hoat
dong nay dua trén nén kién thirc vé co hoc
dat, ¢4 va nén mong cong trinh.

Do d6, kién thic, ky ning, kinh
nghiém dia k¥ thuit vad nén mong cong
trinh chinh 1a thudc do danh gia cach Ung
X clia con nguodi trong viéc xur 1y mdi
twong tac giita nén va moéng. Céach tng xu
thich hop s€ lam cho cong trinh dugc on
dinh va nguoc lai img xur bat cap gay sy cd.

2.1. Nhén dién sy co XDCT lién quan
dén yeu t6 dt nén - nudéc ngam

Khai niém “dat nén” ¢ day bao ham
ca thanh phan “nudc ngam” nhu yéu té
cau thanh trong vt liéu tao nén trang thai
va tinh chit dat c6 cung chic ning lam
nén dat méng cong trinh. Nén méng cong
trinh va thuy lyc cong trinh 1a hai mat co
quan hé chat ché v6i nhau ciia bd mon dia
ky thudt cong trinh, c6 chirc nang phan
tich 6n dinh mdi twong tac _gita két cau
phan tren va moi truong nen Dit nén -
nudc ngdm duge xem 13 yéu t6 lién quan
dén moi trudng ty nhién, qua d6 co thé
nhan dinh:

i) Do cach tmg xu bat cép voi dat
nén tao ra sy co goi 1a sy cO nén mong
cong trinh. Sy ¢b loai nay xdy ra chu yéu
do viéc lya chon gidi phap hodc tinh toan
kich thuéc mong khong tuong thich voi
dic diém két cAu va nén dat. Cac loai su
cb nén mong cong trinh thudng biéu hién
dudi dang:

- Dbi véi cac cong trinh co két cAu
ctmg (BTCT hay gach), sy ¢d nén mong
cong trinh thudng biéu hién dudi dang lan
nat, nghiéng 1éch, doi khi pha hong két
cdu do lun, sut, nghiéng, lat. Su cd sap
nhip din cau Can Tho, cau qua song Cai
P6i Vam 1a dién hinh cho dang nay.

- D6i v6i cong trinh két cdu mém
bang dat (dat dap, dé, dap, duong, ke, bén
cang) thi sy ¢ nén mong cong trinh
thuong biéu hién dudi dang co ban vé
truot mai déc hay lun cb két (voi cong
trinh bang dat ddp) hay cic nguy co nhu
truot mai déc, bung nén hay lat x¢& dai
tuong chén,... (v6i cac cong trinh dao hay
hé dao). Cac s ¢b lin hdm chui va dudng
dan cau Van Thanh hay nghiéng giy 400
coc 6ng déong D700 thudc Silos Ximing
Thiang Long (Nha B¢), dé bién Tay tinh
Ca Mau, duong giao thong & Ca Mau va
Kién Giang,... 1a dién hinh thudc dang su
cd nay.

- V6i két cau ngam (tang ham, cong
ngam, tunnel, tau dién ngam) thi sy c6 nén
mong cong trinh chu yéu biéu hién duéi
dang sap, x¢ thanh vach, sut mai v.v.

ii) Do cach g xur bét cap vGi nude
ngam giy ra sy cd duogc goi la su b thay
lyc cong trinh. Su c¢d loai nay chu yéu la
do thiéu hiéu biét hay hiéu biét khong triét
dé ban chat rat phirc tap cua cac loai “hiéu
g thiy lyc cong trinh” dan dén danh gia
sai I¢ch, tinh toan khong dung hay ung xtr
bat cin tao ra. Cac loai su cb thuy luc
cong trinh thudng biéu hién dudi dang:

- Dbi v6i két cau cing cua cac nha
va cong trinh ddt trén nén mong truyen
thong (moéng ndéng hodc coc) thi sy ¢ do
thuy luc cong trinh it biéu hién nhat va
thuong bod qua.

- Pbi voi két cau mém bang dat thi
su ¢b do thuy lyc cong trinh thudng xay ra
vé6i cac két cau dang dé va dap chin nudc.
Ap lyc thuy tinh cot nude thuong luu c6
the day tung dé hoic dap chan nuoc (ket
céu khung vay thi cong cong va ke) néu
két cau khong du vimg. Kha ning XOi
bung (piping) ha luu noi chan dé - dap do
chénh ct nudc thugng/ha luu; kha nang
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tham thau (ngdm) nudc dudi day mong,
qua nén dat hodc qua vai dap dan dén ro
ri. Chi cAn mot sy ro ri nho ban dau cling
c6 thé din dén ph4 hong cong trinh néu
khong duogc phat hi¢n va xur 1y kip thoi.
Ngoai ra, myc nudc ngam ludn 1a yéu tb
quan trong nhat vira tao ap luc _thuy tinh,
vira dan dén hién tuong hoa mém dé gay
truot 16 mai doc ké bo song.

- V&i két cu ngam (ting ham, cong
ngﬁm, tunnel, tau dién ngﬁm), cac loai hiéu
ung thuy lyc luén dong vai trd quan trong
nhét trong tinh toan 6n dinh. Ciing vi thé
ma sy cb thiy lyc cong trinh dién ra kha
nhiéu va thuong biéu hién dudi cac dang
nhu: X0i bung do thiy luc day hé dao trong
dat roi ngap nudc; 1am phong, nghiéng, nut
ban day cong trinh ngdm do “4p luc day

”. Ap luc thity tinh c6 thé bép bep hoic
méo két cau ngdm hay c6 thé tac dong lam
nghiéng, lat, x¢ dai tuong chan. Ngoai ra,
sy ¢d thuy lyc cong trinh hay gap nhat véi
cong tac bom ha thip muc nudc trong
giéng bom ha thap hay thao kho trong hd
dao. Néu khong du kién thuc va kinh
nghiém chuyén mén dia chat thuy van, thi
rat d& méc sai sot, ma chi cAn mot sai sot
nho ciing dan dén sy ¢ khon ludng.

Hang loat su ¢ dién ra & TP.HCM
vira qua nhu: sap nha 3 tang Phan vién
Khoa hoc xa hoi thanh phd Ho Chi Minh,
thi cong ting ham toa Pacific Sai Gon; ldn
sut chung cu Cosaco trén dudng Nguyen
Si€u va sép nén duong do thi cong tang
ham cao 0c Sai Gon Residence; va dac
biét su co ket robdt & giéng S32, lun syt
cong ngdm va mit dit quanh gleng déu 1a
cac vi du dién hinh cho sy ¢6 co nguyén
nhan tir “thuy luc cong trinh”.

2.2.Nhian dién nguyén nhin sy cb
XDCT lién quan dén yéu to chuyén
nganh

Pay dugc xem 1a yéu td chu quan

lién quan dén cac chuyén nganh tham gia
vao chudi cong viéc ctia mot cong trinh
x4y dung. Mdi khi ¢ su ¢ XDCT xay ra
can tim nguyén nhén, thi cac van dé duoc
kiém tra hay truy xét thuong dugc tién
hanh 1an luot tir cdc khau khao sat, thiét
ké rdi sang thi cong va giam sat. Khi co su
cb XDCT xay ra thi khao sat thiét ké 1a
nhém dau tién can xem xét, dat su ¢d lién
quan dén cic van dé vé dat nén, nudc
ngam va giai phap nén mong cong trinh.
Pé ¢o thé nhan dién dugc cac yéu to lam
co so dé tim ra nguyén nhan gay ra sy ¢
XDCT tién hanh phan tich vai tro coa
timg khéu trong day chuyén xay dyng mot
cbng trinh nhu sau:

2.2.1.Vé bé phin Khdo sit

Véi vai tro nghién ctru nhitng van dé
lién quan dén “dat nén - nudc ngam” dé
bao dam 6n dinh cong trinh, nén két ciu
mot “Bdo céo Dia k¥ thuat” theo cac nudce
phat trién thudng bao gom 2 phan:

- Phan dau trinh bay “Két qua khao
sat dat nén”, qua d6 tai hién bic tranh sat
thuc nhit vé diéu kién dat nén, nudc ngﬁm
trong pham vi cong trinh, cung cép cic
thong s6 dai dién nhat vé dic trung co - ly
- hoa ciia chiing phyc vu tinh toan thiét ké.

- Phan 2 duoc goi 1a “Phan tich dia
ky thuat cong trinh” hay “Tinh todn nén
mong cong trinh”, qua dé xac dinh loai
nén moéng can ap dung, cac thong sd vé
kich thuéc va quy cach vat liéu cho thiét
ké mong va dé xuit cac cong tac lam dat
cling nhu dé ra cac bién phap gia c¢b - xur
ly - cai tao dat va nén moéng cong trinh.

Tuy nhién, theo truyén théng & Viét
Nam thi cong tac khao sat dat nén thuong
chi thue hién chirc nang cua phan 1 1a cung
cap s0 liéu vé diéu kién dat nén ma khong
¢6 chirc ning tinh toan nén moéng kién nghi
cho thiét ké. Két cAu mot Béo cao khao sat
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dia chat thuong chi co phan tong hop ket
két qua khoan, thdm do, thi nhiém va tong
hop két qua, ma khong co phan “phan tlch
dia ky thut” lién quan dén tinh toan nén
mong kién nghi cho thlet ké. Nhiém vu va
tinh toan va thlet ké nén moéng ciing nhu
moi van dé gia ¢b - xir Iy déu thudc vé cac
nha chuyén mén két cau trong t6 chirc tu
van thiét ké dam trach.

Clng tir 1y do néu trén ma kho co
thé quy két nguyén nhan thudc vé cong tac
khao sat & nudc ta khi co su cb xdy ra,
vi rang;

- Khi cong tac khao sat dat nén dugc
tién hanh cho mot du 4n, tir loai hinh thim
do, thi nghiém dén khdi luong, do sau,
phuong phép va tiéu chuén,... déu tudn
theo “Yéu cau k¥ thuat” cta tu van thiét
ké (thudong do k¥ su két cAu dam nhiém).
Khi tién hanh khao sat voi may moc thiét
bi khao sat, tham do, ldy mau va thi
nghiém hién truong dugc thyc hién dung
theo yéu cu va tiéu chuan, thi nghiém
trong phong lai c6 dau “LAS”, thi kho ¢
thé tim thiy diém sai va néu c6 thiy sai
cling khé xac dinh dé quy két.

- Trong thuc té, nha chuyén moén
PKT & nudc ta chi ¢ nhiém vu tong hop
két qua khao sat rdi cung cdp cac sd liu
va thong sd cho thiét ké. Cac cong doan
giai doan trong khao sat thuong biét 1ap,
tach roi va td chuc khao sat dia k¥ thuat
khong chiu trach nhiém vé tinh toan nén
mong, nhiém vy cua ho chi ngp bao cao
két qua khao sat DCCT, ma khong theo
dudi cong tac xay dung dén clng.

D6 1a 1y do ma phén 16n cac sy cb
XDCT xay ra du déu c6 lién quan dén cac
yéu té dit nén va nudc ngam, nhung rat
kho gan trach nhiém dbi voi bo phan khao
sat. Ciing ¢6 nhitng ¥ kién cho 1a do sb
liéu khao sat thiéu (nhu it hd khoan, sb

lugng mau it hay d6 sau khong du v.v.)
trong mot s6 dy an khi xdy ra sy cd,
nhung dé truy nguyén dén cung do6 1a 1y
do dan dén sy cb thi khong. Vi ndi dung,
khéi lwong va cong tac khao sat theo yéu
cau k¥ thuat 1a do tu véan thiét ké lap, lai
duoc chu dau tu duyét. Nha thau khao sat
chi c6 trach nhiém trién khai cong viéc
lam theo yéu cau d6. Trong thuc té hiém
thdy c6 két luan nao vé cong tac khao sat
da cung cép sai vé dia tang (nhu dat yéu
cho thanh dat tét) hay thong so co ly dat -
da khong chinh x4c dan den tinh toan nén
mong sai ma gy ra su cd.
2.2.2.Vé b phin tw vin thiét ké

Pay von 1a tac gia cua cac loai cong
trinh xdy dung, nén vi tri, vai tro va tam
quan trong vao bac nhat trong tién trinh
xay dung, va vi thé trach nhiém ciing ning
nhat. Trong t6 chirc tu van thiét ké & cac
nuoc phat trién, bén canh cac bd mén thiét
ké lién quan khong thé khong c6 bd mon
Dia k¥ thuat, c6 chic ning kiém soat moi
van dé lién quan dén dat nén, nudc ngam
va dia k¥ thuat - nén moéng cong trinh.
Mot nha chuyén mon Dia ky thuat chuyén
nghiép trong to chirc thiét ké méi 1a nguoi
du kién thirc, kinh nghiém va chirc ning
lap ra mot “Yéu cau” hay “Nhiém vu”
khao sat dia k¥ thuat, vi hon ai hét nha
chuyén moén nay am hiéu siu sic cac tiéu
chuan, thiét bi, k¥ thuat, dia tang nén dat -
da va dic trung két ciu mong thich hop
cho tirng hang muc két cu. Sau do ciing
chinh nha chuyén mon Dia k¥ thuat mai la
nguoi co chire trach va chiu nhiém phan
tich, tinh toan cac giai phap nén mong,
cong tac lam dat cac van dé thuy lue cong
trinh va dé xudt cac bién phap gia cb - xir
1y nén va moéng. Tat nhién, cac hoat dong
dia k¥ thuat luén co trao doi qua lai véi
chuyén gia thiét ké chinh hay chuyén gia
két ciu cong trinh.
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Trong ho so thiét ké, can thiét phai
c6 “Bao céo phan tich dia k¥ thuat”, trong
d6 c6 s liéu phan tich, tinh toan cac giai
phap nén méng, cong tic lam dat va cac
bién phap gia cb - xir Iy cho ting hang
muc két cau, tuong mg VOl timg diéu kién
dat nén. Véi cach thie t6 chuc do, co thé
han ché t6i da nguy co su cb, va néu co,
cling dé phan dinh trach nhiém.

Nhung do khong c¢6 bd moén ciing
nhu cic nha chuyén mon dia k¥ thuat thuc
chat, nén moi van de lién quan dén tinh
todn nén mong, gia cb xir 1y déu do cac nha
chuyén mén két cdu dam nhiém. Vi khong
sau v€ chuyén moén dia ky thuat (bao ham
cac kién thuc vé dia chét, khao sat, tham
do, thi nghiém, tiéu chuan, thiét bi cho
khao sat, thi nghi€ém phuc vu xay dung va
kién thirc co dit - nén mong,...), nén khi
nha chuyén mén két cau dam trach sé phai
dbi mat véi cac kho khan sau:

- Khong thé dé ra duoc “Yéu cau ky
thuat khao sat” hay “Nhiém vu khao sat”
ding nghia va c6 tinh chuyén nghi¢p, dap
mg cac yéu cau cho thiét ké va xur 1y. Ly
do 1 vi chuyén gia két cau khong thé hiéu
thau d4o vé dia chét noi du an; khong am
tuong cac loai thiét bi va phuong phéap
phuc vu khoan tham do, thi nghiém hién
truong va trong phong; lai khong am
tuong vé hé thong tiéu chuan va tai lidu
dia k¥ thuat chuyén mon dia k¥ thuat.

Pac biét hon 1a véi du an 16n (vi du
nhu cac nha may xi mang hay nhiét dién,
dé bién,...), thuong trai rong trén dia hinh
¢6 khi tir khu nti doi dén khu dong bang,
tham chi ven song, bién. Do d6, diéu kién
hinh, dja chit ¢ day rat phuc tap, phai
phén chia thanh tung khu khoanh khéc
nhau, theo cac ngudén gbc thanh tao khac
nhau, tir tram tich (song, hd, dam lﬁy,
bién, gid) dén dat tan tich va da phong hoa
cac loai, cac cép do.

- Vi thé, cac chuyén gia két cAu (khi
chiu trach nhiém tinh toan nén moéng)
khong thé mé hinh héa mat cit dja tang
chuan cho timg hang muc két cdu, khong
thé Iwa chon duoc cac gia tri thong s6 co
ly dai dién phuc vu céc so dd tinh toan
nén moéng khéc nhau.

Vi du: cung 1a thong sé sirc khang
cit nhung khi nao chon ¢, - Cy ; ¢’- C’
va khi nao ¢, - Cy; hay ¢ - C cua ct truc
tiép 1a & so d6 nao va khac ¢ - C cia nén
3 truc chd nao v.v... Hodc ciing 1a modun
bién dang, nhung c6 nhiéu loai: modun
dan hoi (E), modun dan hoi cb két (E”),
modun nén mét truc (Eo), chi s nén lin
Cc, modun phan luc nén “k”, modun bién
d6i thé tich “m,” v.v... gidng nhau va khac
nhau thé ndo, thi nghiém cach nao va ap
dung tung loai trong truong hop nao?

Do d6, cung cong thirc tinh todn nén
mong ma chon va ap dung thong sé co ly
khong ding so d6 mo hinh lam viéc s&
cho két qua khong sat thyc €, d& dan dén
su cO.

- Ngoai ra, do han ché kién thuc
chuyén moén PCCT, nén chuyén gia két
céu kho danh gia thiu dao cac hién tuong
“dia dong luc” (nhu sut lin, trugt 16, bung
nén, hoa 1ong, rira troi) va tac dong qua lai
gitta moi truong dat nén véi két cau cong
trinh, qua d6 co thé dé ra bién phap bao vé
thich hop. Thé nén, khi c6 su c6 dang nay
xay ra, thi nha thiét ké duong nhién phai
chiu trach nhiém chinh.

Mot s6 ki su két cdu thudng c6 xu
huéng lam dung nhitng phan mém va khi
¢6 nhiém vu tinh toan nén moéng thi
thuong xem do nhu 1a cong cu van nang.
Mot phan mém tinh toan di hay dén dau
cling chi 1a cong cu dudi su diéu khién
cua tri thire con nguoi. Khi cu Xt véi moi
truong dat nén, nude ngdm von rat phic
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tap thi chi c6 tinh thong nghé nghiép k¥
thudt méi c6 thé tong hop duoc mot mod
hinh dia tﬁng chuin xac, méi co thé lua
chon dugc céc thong s6 va gia tri dai dién
nhit cta tinh chit co 1y dat nén dé nhap
vao phan mém; va chi khi d6 méi hy vong
c¢6 duoc két qua thich hop.

O nudc ngoai phan nhiéu 4p dung
phuong thirc thau thi cong EPC, nén tu
van thiét ké chi thiét ké co so hay thiét ké
k¥ thuat 1a co s¢ déu thau. Con nha thau
thi cong phai chiu trach nhiém vé “thiét ké
thi cong” tung hang muc, nén phai chiu
trach nhiém vé sy c¢d xay ra trong qué
trinh thi cong. Con & nude ta thi khéc, to
chtc khao sat chi biét cung cap s liéu. TH
chuc thiét ké thi tién hanh thiét ké (tir so
b, k¥ thuat dén ban v& thi cong). T6 chiic
thi cong thi chi biét thyc hién theo ban v&
thiét ké va dudi sy theo ddi cia tu van
giam sat. Do d6, khi sy ¢ xay ra kho
phén trach nhiém.

2.2.3. Vé b phin thi cong

Nha thau thi cong dong vai trd thuc
hién toan by cac cong doan tu khoi dau
dén hoan thién cia mot d6 4n thiét ké du
an. O nudc ngoai, thi phuong thire thau thi
cong EPC la chu yéu va phal chiu trach
nhiém vé “thiét ké thi cong”, nén trong co
ciu to chirc phai c6 bd phan bia ky thuat
cong trinh dé chiu trach nhiém tir thiét ké,
thi cong, theo ddi kiém tra tit ca cac cin
dé lién quan dt va nén mong cong trinh
(tir c¢bt 0.00 tro xudng). Do d6, Khi c6 su
¢b XDCT xay ra dé xac dinh nguyén nhan
va quy két trach nhiém.

Tuy nhién & nudc ta lai khac,
thuong chi 1a dau thau xay lap. Moi hoat
dong thi cong chi thuc hién nhu hd so
thiét ké BVTC, quan 1y chét luong boi tur
van giam sat. Do d6, khi su ¢6 XDCT xay
ra rat kho quy két trach nhiém chinh thudc
nha thau thi cong.

2.2.4. Vé bé phin tw vin gidm sat

V6i phuong thic xay dung cong
trinh hién dai theo cdc nudc tién tién, vai
trd tu van giam sat (TVGS) 1a rat quan
trong. Vi ho duoc thua uy quyén cua chu
dau tu dé chi dao, giam sat va kiém soat
viéc tuan thu theo ky thuat chuyén mon,
tiéu chuan va huéng dan ky thuat da ghi
trong hd so thiét ké. Trong khéau t6 chic,
téng chi huy cong tac giam sat 1a Tu van
giam sat truong, 1a mot chuyén gia to
chure thi cong dan day kinh nghiém vé loai
hinh cong trinh va c6 chuyén gia cua ting
bd mon, trong d6 khong thé khong co bo
moén Dia k¥ thuat, chiu trach nhiém cac
van dé lién quan dén dat nén - nudc ngdm
va nén mong cong trinh. Trudc khi thi
cong bat ky mot cong doan thi cong nao,
nha thau déu phai trinh bay “phuong an
thi cong” va chi khi dugc TVGS phé
duyét, thi méi duge phép thuc hién. Véi
phuong thirc quan 1y va to chirc thi cong
chat ché va khoa hoc nhu thé, thi s& han
ché t6i da sai s6t va su c6 c6 thé xay ra.

Vi phuong thirc nhu trén, thi ¢6 thé
n6i hé théng TVGS Viét Nam con xa méi
dat yéu cau nhu cua cic nudc phat trién tir
trinh do chuyén moén, kinh nghiém, ban
linh nghé nghiép dén phuong thirc t6 chirc
thyc hién, dé thé hién ding vai trd lam
TVGS. Do d6 dé thyc hién cong viéc, thi
danh phai tuyen nhan vién moi va dao tao
cap toc vé mot sd nguyén tic va thi tuc
nghé nghiép ctia gidm sat vién hay tu van
giam sat truong. Hau nhu cac t6 chic
TVGS hién nay chi cham lo cho nhi¢m vu
quan sat va theo doi xem c6 thi cong ding
“thu tuc” hay “nghi dinh” khong? hay co
thuc hién dung theo ban “thiét k& hay
“tiéu chuan” nao d6 khdng? ma khong
thay thé hién chirc ning bao dam an toan
trong thi cong va 6n dinh trong khai thac.
Vi vay, mot khi c6 su ¢ XDCT xay ra thi
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chic chan TVGS luén 1a déng hanh chiu
trach nhiém c4 mot phan do tu van thiét ke
va mdt phan cua nha thau thi cong.

2.2.5. Vé phia Chii dau tw

Vé 1y thuyét, Chu dau tu 1a ngudi
b6 von, nén hon ai hét ho 1a quan tim nhat
dén chat luong san pham, vi cong trinh
chinh 14 tai san cua ho. Vi thé ma ho da
khong tiéc tién dé thué (hay du thau) du
cac bo mon chuyén mén trong day chuyén
xay dung: tir khao sat, thiét ké dén thi
cong, gidm sat, chi vi mong mudn cong
trinh cua ho khong chi dep ma phai an
toan va on dinh. Tuy nhién, khi di vao
thyc té thi do6i khi Chii dau tur ciing 1a mot
yéu td tic dong dén nguyén nhan gay sy
c¢b. Khong nhimg cha dau tu cua dy an tu
nhan ma mot sé chu dau tu du an nha
nude cling thuong cd théi quen can thiép
vao cac van dé chuyén mon, nhat 1a tir cac
khau khao sat va thiét ké, mac du da duoc
nha chuyén mén xac dinh trén co so kién
thirc va quy chuén.

Do 4p luc cong viée hay vi né nang
hodc do han ché chuyén moén ma c6 mot
s6 nha tu van thiét ké va khao sat c6 khi
cb tim cach tiét kiém cho chu dau tu, bang
cach dong tinh vOi yéu cau phi ky thuat.
Ho khong tinh rang khi sw ¢O xdy ra thi
chinh minh cac nha tu van trén phai d6i
mat trude tién voi trach nhiém, chir khong
phai Cha dau tu.

3. KET LUAN VA KIEN NGHI

Bai bao trinh bay phén tich mot sb
sy ¢ XDCT dién hinh ¢ DBSCL gan day
nham tim ra ban chat cac kha ning dan
dén su ¢ XDCT theo céc loai hinh khac
nhau, tap trung phan tich céch thuac tng
xur bat cap trong vi¢c giai quyét mdi twong
tac gitra két cau cong trinh voi moi truong
dat nén - nudc ngam.

Thong tin vé cac sy ¢d XDCT 1a hét
sirc bo ich dbi v6i thuc tién nhung ching
ta chua co thoi quen 1a can phd bién do
cach nhin nhan vé sy c¢d cong trinh vin
con ning vé trach nhiém cua t chirc va ca
nhan lién quan t6i sy cd d6. Gia tri cua
viéc phd bién sy cb s& mang lai gia tri
thyc sy 1on, do6 1a bai hoc giip chung ta
phong ngira dé khong tai lip nhimg su cd
tuong ty. Vi vdy, muc tiéu quan trong nhét
ctia bat ky cudc diéu tra sy ¢b cong trinh
hay diéu tra sy xudng cép sém la tim
nguyén nhan ky thuat cua sy viée, tir do
tim ra bai hoc dé nhitng su ¢, sy xudng
cip d6 khong xay ra trong twong lai. Khi
da c6 nguyén nhan dugc xac dinh mot
cach khoa hoc, khach quan, chinh xac thi
viéc phan dinh 16i cia to chirc, c4 nhin
moi thuc sy cong bang.

Tir viée phan tich cac nguodn tai liéu
khéc nhau c6 thé két luan rﬁng, cac tham
s6 két cAu, tai trong, dat nén va dat lép
dugc sir dung trong tinh toan cac cong
trinh 13 cac dai luong ngau nhién, co dic
tinh thong ké. Gia tri bat ky cia mot tham
sO can tim nao d6, duoc tinh trén co sé sd
lugng gi6i han cac thi nghiém, s€ ludn bao
ham céc yéu t6 ngiu nhién ma khong phai
gia tri chinh x4c cta tham sb can tim. Vi
vy can c6 nhirng thi nghiém véi s6 1an rat
16n dé cho két qua nam trong khoang tin
cAy va x4c suét tin cdy 1a cao nhat.

Mot vai truong hop do khong cod
kién thirc dja chat va dia ky thuat cong
trinh du sau, din dén du c6 thi cong ding
thiét ké van co thé xay ra su cd, kién nghi
phai c¢6 cach tiép can thyc té trén co so
dua vao dic diém dia t?mg, dac trung thiét
bi thi cong va tinh todn dia k¥ thudt cong
trinh dé 1ap ra mot “Hudng dan kiém tra -
kiém soat dia tang phuc vu thi cong
XDCT” va can xdy dung tiéu chuan tinh
toan 6n dinh cong trinh trén nén dat yéu
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ving PBSCL ¢ hudng din cu thé cach tinh toan véi cac té hop tai trong dac biét
lya chon moé hinh dat nén, cac truong hgp  do dicu kién bién doi khi hau./.
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ANH HUONG HOA LONG CUA PAT NEN PEN SUC CHIU TAI
CUA CQC CHO KHU VU'C VEN BIEN TiNH BINH PINH

Effect of liquefaction potential of soil foundation to the ultimate bearing
capacity of single piles of the coastal areas in Binh Dinh Province

Hika Thanh Than"", Nguyén Ngoc Phic’, *Tran Thi Thanh, Nguyén Vin Céng’
Y4Khoa Ky Thudt Cong Nghé, Truwong Pai Hoc Quang Trung

’Khoa Xdy Dung, Truong Pai Hoc Céng Nghiép, TP. Ho Chi Minh

$Héi Co Hoc Pdt va Pia Ky Thudt Cong Trinh

"Email: htthan@gqtu.edu.vn

TOM T;&T Ngi dung bai bdo la tinh todn kha ndng khdng long cho nén dat cé xét dén danh
hiong tiém ndng héa long do dong dat theo phiwong phap Boulanger. Tu do, tinh todn tinh todn
stke chiu tdi ciia coc theo cac phiong phdp cé xét dén héa long cho cdc cap déng dat. Gid tri
ciia sike chiu tdi doc truc cia coc thi phirong phdp Felleius cho gid tri I6n nhdt va phwong phdp
Boulanger cho gid tri nhé nhit. He¢ s6 dong cia phwong phdp Plaxis 3D la 0.86 va phwong
phap Hua 1a 0.78. Gia tri chi So tin cdy trung binh By cua cdc phuong phdp (Boulanger,
Fellenius, Hita, Plaxis 3D) déu nam trong khodng 0.5 den 3.5. Gid tri sitc chiu tdi doc truc ciia
coc tinh theo phwong phap Hira la phu hop.

Tur khda: phwong phap Boglanger, phirong phdp Hira, thi nghiém xuyén tiéu chudn, thi nghiém
ba truc gia tdi lap, dong dat.

ABSTRACT: Contents of the paper is about the liquefaction capacity calculation of (sand,
clay) foundation according to Boulanger method related to the affected for liquefaction
potential during earthquakes on the construction sites in Binh Dinh Province. Accordingly, the
correlation is established according to some methods related to the affected for liquefaction
potential during earthquake level. The ultimate bearing capacity of single piles according to the
Fellenius method is the highest values and the Boulanger method is the smallest values.
Calculating the average reliability index By according to some methods as such (Boulanger,
Fellenius, Hua and Plaxis 3D) of the values are between 0.5 and 3.5. The values of the ultimate
bearing capacity of single piles according to the Hua method is the consisten.

Keywords: Boulanger method, Hua method, standard penetration test (SPT), cyclic triaxial test,
earthquakes.

tai doc truc cua coc khi chiéu dai ha coc

1. PAT VAN PE : ,
xuyén qua tang dia chat nay.

Hoéa long do dong dat 1am anh huong

nghiém trong dén két cdu nén dat, cong
trinh xdy dung, va moéi truong khu vuc
theo thoi gian. Hién nay, dd c6 nhiéu tac
gia tinh toan strc chiu doc truc cua coc chi
tinh cho nén loai dat cat va cho rang loai
dat sét 1a khong bi hoa long. Tuy nhién, khi
hoa l6ng xay ra thi nén loai dat sét ciing bi
gy ra hoa léng va lam suy giam suc chiu

Strc chiu tai coc trong nén loai dat
cat va dat sét c6 anh huong do hoa long,
theo Boulanger et al. (2004) [8] cho rang
héa long dat nén lam thay doi tinh chat co
ly dat, suc khang don vi doc than coc
trong nén cét hoa long ti 1€ voi tong ung
suat hitu hiéu trong dat cat, chi s6 ap luc
nuée 16 rong thang du r,. Thiét lap quan
hé giita ap luc nudc 16 rong thing du ry va
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bién dang cit y cho dét cat (Ko-Y-Y 2015)
[9] va dat sét (Tawil 1997) [3].

Tiép tuc nghién ctu mo hinh hoa
long cho hai truong hop 16p dét cat, dat
sét bi hoa 1ong & vi tri ndng va ¢ vi tri sdu
xen kep 16p dét t6t dya trén mat phang
trung hoa (NP), cac budc tinh toan strc
chju tai cuc han cta coc theo hé sb khéng
ngau nhién B, Ny cua dat (Fellenius et al.,
2008) [4].

Hura va cong su (2020) [5] da nghién
ctru vé strc chiu tai caa coc don theo thoi
gian trong nén cét tinh Binh Dinh co xét
hoa 1ong do dong dat.

Hura va cong su (2020) [6] da hiu
qua cia dit bio hoa trong nén cat hoa
long cho khu vuc ven bién ciia thanh phé
Quy Nhon tinh Binh Dinh nham thiét 1ap
cac tuong quan gitra CSR, r, véi n.

Hura va cong sy (2020) [7] da danh
gia Ve hé so do tin cay cho phuong phap
de xut vé sirc chiu tai ctia coc don trong
nén cat tinh Binh Dinh ¢ xét héa 1ong do
dong dat.

Gid61 han cua bai bdo 1a ap dung tinh
toan strc chiu tai coc cho nén dat (cat, sét)
cia dy an tai thanh phd Quy Nhon tinh
Binh Pinh c6 xét dén anh hudng hoa long
dat nén chiu dong dat.

2.CO SO LY THUYET TINH TOAN
2.1. Hé s6 khang léng caa dat

21.1.H¢ s6 khing long ciia dit theo
Boulanger et al. (2004) cho dat cat [8]

Trong do: FSjiq 1 - khong hoa long
dat nén, CRR - chi sd Gng suét khang cét
tuan hoan cua dat hoa long dong dat, CSR
- chi s6 Ung sudt cat tudn hoan cua dét hoa
16ng bi dong dat.

Chi s6 tng sut cit tudn hoan (CSR)
cua dat hoa long bi dong dat:

CSR = 0.65[ a j{ % ]rd
g O-VO

Trong d6: 0.65 - hé sb trong luong
quan hé giira vong tron 1ap tng suét khi cé
ap luc nudc 16 rong trong qué trinh dong
dat, amax - gia téc cuc dai phuong ngang
tai mat dat (m/s) 6’vo - 8p luc 16p phu
hiéu mg ban dau trén I6p cat duoc xét dén
(Mpa), oo - &p luc 16p phu toan phan trén
l6p cat dugc xét dén (MPa), g - gia toe
trong truong (m/s?), g=981 (m/s?), rq -
nhan té giam Gng suat thay doi phu thuge
do sau va moi truong (m), MSF - hé sO ty
1€ cap dong dat Kss - hé sb hiéu chinh
qué tai trong dat.

11
MSF K

()

Gia tri ry dugc xac dinh nhu sau:
ry =expla(z)+ pzM],
a(z)=-1.012-1.126sin((z/11.73)+5.133),
B(z)=-0.106+0.118sin((z/11.28)+5.142),
do sau z < 34 m,

Khi z > 34 m thi ry = 0.12exp
(0.22M)

MSF - hé sb ti 1¢ dong dat khi M <
7.5 véi

MSF =6.9exp(—M/4)—0.058<1.8

S CRR 1 Theo Boulanger va Idriss (2006) [8],
=csg D gid trj Ko
K, =1-C,.In| 2% |<10, C, = L = 1 <03,
’ ’ P, © 189-17.3D, 37.3-8.27q,y
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Pa - 4p suét khi quyén bang 100 kPa, d6

chit dat cat D, =/N,,/46 .

Chi s6 tmg suét khang cét tuan hoan
(CRR) cua dat héa long bi dong dat ¢ cap
d6 dong dét bét ky:

N N ® (Nige ¥ ((Nige )
CRR — eXp 1,60,cs + 1,60,cs _ 1,60,cs + 1,60,cs _ 28 (3)
14.1 126 23.6 254

N

1,60,cs

15.7

= N, g0 + AN, g5, N1,60 = NsprCnCeCBCCr,

AN, ¢, = exp(1.63 +

Trong do: Cy - hé s6 hiéu chinh bé
mat dat, C, :(pa/ojo)a <1.7 véi o’
(kN/m?), p. = 100  (kN/m?,
a=0.784 —0.0768 /N, ;, <0.5, Cg - h¢

s6 hiéu chinh ning luong bia roi, Cg =
ER/60 = 1.12 + 1.30 (Nhat), Ce = 0.75 =
1.00 (M§), Cg - hé s6 hiéu chinh phuy
thuoc vao duong kinh d 16 khoan thiét bi
SPT, giad tri nay dugc Robertson va Fear
dé nghi: d = 65 mm + 115 mm thi Cg =
1.00, d = 150 mm thi Cg = 1.05 con d =
200 mm thi Cg = 1.15, Cs - hé s6 sir dung
thiét bi, 1y Cs = 1, Cg - hé s6 hiéu chinh
thanh can khoan, khi z < 3 m thi Cg =
0.75, khi 3m <z <10 m thi Cg = (15 +
z)/24 con khi z> 10 m thi Cr = 1.0.

2.1.2. H¢ s khing long clia dit theo
Boulanger et al. (2004) cho dat sét [3]

Chi s6 tng suét khang cét tuan hoan
(CRR) cua dat hoa long do dong dat ¢ cap
d6 dong dat bat ky:

CRR =CRR,,_,:MSF (4)

TC C Su
CRRy, 75 :CZDL * J —K,
N=30

Su JVO

% _50CR" (6)

O-v0

9.7 i
FC+01 (FC+0.1

Trong d6: Cyp - hé sb gia ting giam
tai 1dy Cop = 0.96 (Seed 1979), Tey - Ung
sudt chu ky cia dat nén, s, - strc chdng cit
khong thoat nudc, 6’y - Gng suat co hiéu
thang dtmg, S, m - h¢ s6 mo hinh ldy S =
0.22, m = 0.8 (Ladd 1991), OCR - h¢ s6
cd két trung binh doc theo than coc,
o, o,

OCR=—-= ¢ . 6’ -ap luc tién cb
Oyo ZVi-Zi
két, k, - hé so hiéu chinh,
z-C C ’ TC C
k, = —1.357(—"} + 0.125(—yj +0.983<1
u SU

2.2. Sur suy giam d9 bén ciia dat bio hoa
r':a'tgq0+C:(G—u)tggo+C (7.8)

Khi c6 gia tai dong, ap luc nudc 16
rong tang lén mot luong Au:

T, = (o"—Au )tg(p +C (7.b)

T o'tgp+cC

., s (c'-Aultge+c 1t @)

Khi ¢ =~ 0 thi Au tang tir 0 dén gié tri
bang o' hay r, ting tir 0 dén 1 hay kg S&
bién doi tir 0 dén 1, khi kg = 1 dugc xem
la cong trinh 6n dinh va k4 < 1 dugc xem
la cong trinh khong on dinh hay dat nén
c0 hién tugng héa long.
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tgp, =k, tgp+c 9)
o, = arctg(k,tgp+c)~ arctg(k,tge) (10)
RS o=

Yo=Ky (12)

E, =k,E (13)

Trong d6: Kq - hé sb gia tai dong khi
dat co hién twong gia tai dong; 7,,¢,, Ea
- dung trong, goéc ma sat, mé dun bién
dang cua dat co xét hién tuong gia tdi
dong, E - mé6 dun bién dang cua dat.

2.3. Xac dinh strc chiu tdi coc anh
hwéng héa léng theo ciac phwong phap

Suc chiu tai cuc han cua coc
anh huong héa long:

Quig=R+R

Trong do: Qu,ig; Rs; Rt - strc chiu tai
cuc han cua coc; sttc khang than cua coc,
stc khang miii cua coc c6 xét anh hudng
hoa 1ong do dong dit ciia nén dat.

(14)

2.3.1. Sirc chju tdi coc cho nén cdt dnh
hwong hoa long theo Boulanger et al.
(2004) [2]

~ Hoa long dat nén 1am thay doi tinh
chat co ly dat, suc khang don vi than coc
trong nén cat hoa long ti 1€ véi tong g

suat hiru hiéu trong dat cat:

fo, =0, K, tan(s)l-r,) (15)

Strc khéng than coc Rs:

| |
R, =uf f,,dz=nd, [ o\,K, tan(p)1-r, )dz (16)

0 0

Trong d6: o,, - Ung sudt co hiéu
nén dat & giai doan tyu nhién, dp duong
kinh coc; Ko - hé sb khang cua &p suit mat
dat, 1dy Ko = 0.7; & - goc khang bé mit,
lay 6= ¢ - 5°. ¢ - gbc ndi ma sat; ry - chi
s0 ap luc nudc 16 rong thang du.

Xac dinh r:

Idriss va Boulanger (2006) [8] da
xem xét cac duong doc trén dat hoa long,
trang thai dét dich chuyén, quan h¢ mat do
phu thudc vao han ché bién dang cit yiim
(%) bat dau hoa long.

3
N
& :1'859(1'1_\/?J (17)

Blén dang cat mong doi 16n nhat
cho cép tai trong co thé quan hé gitra mat
d6 ciia dat va hé sd an toan sau hoa long
nhu sau:

Trong do: A=0.535 +0.398,/max(5.6; N, ;... ) — 0.0924 max(5.6; N, 5.,

2—-FS,
B=0.035(1-A) —1
FSiq— A
Theo Ko-Y-Y (2015) [9] da thiét lap
quan hé giira chi s6 &p luc nude 15 rdng
thang du r, va bién dang cit y (%) cho
dat cét:

0,FS;q =2
Vmax = Vlims Fsllq <A (18)
min (BJ/nm) A< Fsllq <2
r,=0.2316 In y +0.8761 (19)

Theo Tawil (1997) [3] da thiét lap
quan hé gitta chi s6 &p lyc nudce 15 rong
thang du ry va bién dang cit y (%) cho dat
sét: r,=0.123In(y)+0.3039 (20)

Strc chiu tai mii coc Ry:
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Theo Idriss va Boulanger (2006) [2]
nghién ctru mdi twong quan giita sic
khang miii con hi¢u chinh qc1n va gia tri
xuyén tiéu chuin Nigo vOi do chat tuong
d6i Dy:

Gy _ (20020, +2224)™
N, 6o 46 Dr2
R - Aq, - A (202D +224) TNisy (29)

P 46D?

’ Trong d6: Dy, Nigo - d6 chat tuong
doi, gia tri’ SRT hiéu chinh 60% nang
lugong cua dat nén.

2.3.2. Sirc chiu tii coc cho nén cdt dnh
hwong hoa long theo Fellenius et al.
(2008) [4]
Strc khang than coc don vi rs:
rs=po;” =bz (23)

Strc khang than coc R:

R, = j. Ardz= j. Apo,dz  (24)

| |
R, = uf f,,dz = rd pIUQo tan(e)1-r, )dz
0 0

Trong d6: o,, - (ng suat c6 hiéu
nén dit ¢ giai doan tu nhién, d, - duong
kinh coc, ¢ - goc ndi ma sét, ry - chi s6 ap
lyc nudce 16 rong thing du duoc tinh theo

|
R, =d, [ 5,6 tan()[0.216 In(N ;, )—0.303 Jdz
0

Trong do: B - hé sd khang ngau
nhién cua dat, sét B = 0.15 + 0.35, bun =
0.25 + 0.5, cat B = 0.30 + 0.90, soi B =
0.35 + 0.80 theo Rollins (2005) va
Fellenius (2008).

Strc khang miii coc don vi qi:

gi =N’ ,=p = az (25)
Trong d6: N; - hé sb khang miii coc.
Strc khang miii coc R
R = ArNtGIz:D (26)

Trong d6: N; - hé s6 khang ngau
nhién cta dat, sét N, = 3 + 30, bun N; = 20
+ 30, cat Ny = 30 + 150, s6i Ny = 60 + 180
theo Fellenius (1999).

2.3.4. Sirc chiu tii coc cho nén cdt dnh
hwong hoa long theo Hira va cong sw
(2017)

~ Tinh suc chiju tai than coc Rs doi
voi dét loai cat [5], [7]:

(27)

k‘é't qua thi nghiém ba truc gia tai 1ap cho
tan sO la 2 Hz. Bo6i véi dat loai cat [6]:
r, =-0.216 In(N,,)+1.303

(28)

Tinh sirc chiu tai than coc Rs d6i voi dét loai sét:

|
R, =d, [ o0 tan(¢)0.109 In(N, )+ 0.05]dz
0

Sét B=0.15+0.35,bun g =0.25 +
0.5, gia tri Ngo cang I6n thi B cang nho
theo Rollins (2005) va Fellenius (2008)
[4]. Tuong quan duoc thiét lap nhu sau:

(29)

1-r,=4=0.109In(N,,)+0.05

Tinh strc chiu tai mui coc Ry
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Strc khang mii coc don vi ¢ giai
doan tu nhién

qc:G\IIONq—'_]/‘DfN;/ (30)
Strc khang miii coc Ry
R =A =A(o,N, +7D,N,) (31)

Trong do: A, - tiét dién coc, O, -
ung sut c¢6 hiéu nén dat & giai doan tu
nhién, dy - duong kinh coc, v’ - dung trong
ty nhién cia dat, Ng, Ny - hé $b khéang cua
dat, co thé tra bang theo gdc ndi ma sat @’
cua dat cat, véi

N_=tan? [45+ Z)e3'14ta"(¢”')
q 2 !
N, =2(N, +1)tan(g),

¢'=arctan[(1-r, )tan(p)].
2.4. Chi sb tin cay trung binh g,

Gia tri chi sb tin cay By (Nowak,
1999) [1] dugc xac dinh nhu sau:

In 7‘?:11:\/(“ cov?)/i+cov?)

_ Pr 32
& Jinj+coveu+cove)| 2

Trong d6: COVq, COVk - hé s6 bién
thién cua céc gia tri sai léch cho tai, suc
khang coc, Ag, Ar - gia tri trung binh cua
cac gié tri sai léch (do/ du doan) cho tai,
sic khang coc, yo - hé sb tai, or - hé sd
sic khang coc, lay gr = 0.6 + 1.0.

Yo =o(L+n,COV, ) (33)

N, - Mot hing s biéu thi sé do léch
chuan so véi gia tri trung binh can thiét dé
dat duoc xac suat vuot qua mong mudn,
liy n, = 2 (Nowak va Collins, 2000). Gia
tri Ao, COVq la 0.973 va 0.462, Ag - dugc

xac dinh nhu sau: Q=Q,4,, R=R 4
véi Q, R - gid tri trung binh cua tai,
khang coc va Q, R - gia tri tinh toan cuc
han tai, khang coc (du doan cho tai cho
trang thai giéi han), c6 thé lay Ag = 1 =+
1.3. Cong trinh thiét ké duoc an toan khi
gia trj chi sb do tin cay By dugc cho la hop
ly khi By = 0.5 + 3.5 (Liu et al, 2001).

3. KET QUA THI NGHIEM VA XAY
DUNG MOI TUONG QUAN
3.1. Két qua thi nghiém

Thi nghiém tai 02 dy an thudc khu
vuc TP. Quy Nhon, tinh Binh Dinh theo
Hinh 1, Hinh 2 va Bang 1.

Bang 1: Két qud thi nghiém sivrc chiu tai doc truc ciia coc cho cac dy an

STT dw an Tén duw an Qa (KN)| Qp (kN) | L(m) | d/a (m)
1 Khéch san Nam Thu, 07 Nguyen Thi Binh, 650 1700 24 0.6
Quy Nhon
Tru S¢ Lam Viéc Khu Hanh Chinh TP Quy
2 Nhon, Nguyan Hué, Quy Nhon 5000 10000 46 d1.0

Dia diém dy 4n thudc thanh phd
Quy Nhon tinh Binh Dinh, theo TXDVN
9386-2012 [10], vung cong trinh tuong
tmg dong dat cap M = 6.5 va gia tdc nén

theo phuong ngang 16n nhit bé mat dat
cho nén loai A 1a amax = 0.0941g, hé $b
nén S = 1.0.
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Lop dat Y(kN/m3) @° ¢ (kPa) Neo FSiiq
0 10 15 20 0 10 20 30 40 0 15 30 0 5 10 15 20 25 30 35 0 05 1 15
2 ¥ [ ] LN o\
4 [ cat the vira [} \'
G 4 .
~
3 — _—
32 ~ Biin sét™
5 10 oo —
\
12 T~ ! \\ \\
14 | Cat tho vira ¢ ™
16 < [ ]
L]
18 4 0\ 1<
20 / 4 \
2 ! \\I \]
24 . . . _

Hinh 1: Két qua thi nghiém chi tiéu co'ly ddt nén trong phong ciia dy an Khach San Nam Thu,
50 07 Nguyén Thi Dinh, tinh Binh Dinh

Lop dat y(kN/m3) 00 ¢ (kPa) Ngo FSiiq
10 15 20 25 0 15 30 4 0 015 03 0 15 30 4 60 O 05 1 15 2
0
2 | = [
4 Cét tho viia [ [ ] } }
6 [ [
8 e — = ol
10 ~ NN A 4
E 12 |“sgtnhao !
SRR P8 — ' — —
<«
g 18 q [}
e 20 < [ ]
o 22 q [}
24 q [}
26 Cét thd vifa [ [}
28 L [
30 q [ ]
32 q L]
34 q
36 — \ ‘/ '/
38 q 4
40 ; [ b
42 / q b
44 e [
46 i ) \1 \N
48 Cét thd vifa

Hinh 2: Két qua thi nghiém cdc chi tiéu co Iy ddt nén ciia dur dn Tru S6 Lam Viée Khu Hanh
Chinh, tinh Binh Dinh.

3.2. Két qua phan tich cic thong sé bén
bang thiéet bi ba truc gia tai lap

Mau duoc ché bi ¢ kich thudce (H x
D = 140 mm x 70 mm), sau d6 cho mau
bdo hoa va cd két mau trude khi gia tai lap
bang thiét bi ba truc loai Tritech 100 cua
héng Controls-Group (Italia), ta xac dinh
dugc cac thong sb dic trung co 1y mau

cét, 16 trinh Ung sudt thuc hién theo céac
ché @6 rung (CTC-RTE va RTE) cho tan
s6 f=1Hz va f=2Hz va hé s6 B = 0.96,
tuy nhién trong bai bao nay, tac gia chi tap
trung phan tich mau cat hoa long cho tan
s6 f=2 Hz va s6 liéu dugc thé hién trong
Bang 2 va Bang 3 [6].
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Bdng 2: Théng so thi nghiém ba truc gia tdi lap khéng thodt nwée

Miu Dr | Yewheb) | Ye(sauco) Ap lwc C6| Aplwe | Ap lwc hiéu | Ché d
ché bi g om? g om? két (kPa) \ngwoc (kPa)| qua (kPa) rung
CC1 | 0.172 | 1.547 1.547 61 23 38 CTC-RTE
CC2 | 0.349 | 1.580 1.584 95 63 32 CTC-RTE
CC3 | 0.246 | 1.561 1.573 28 17 11 RTE
CC4 | 0.235 | 1.559 1.570 35 17 18 CTC-RTE
CS2-1 | 0.211 | 1.554 1.555 37 23 14 CTC-RTE
Bdng 3: Két qua thi nghiém ba truc gia tdi \dp khong thodt nwée
My | Drsau Tinsd| Biéndd | Ty sd ing | Bién d§ bién ry Chu ky hoéa
co ket | (Hz) |rung (kPa) |suat CSRy.| dang (%) (max) léng n
CC1 | 0.172 2 12.5 0.164 1.58 1.00 81
CC2 | 0.373 2 25 0.391 4.15 1.00 37
CC3 | 0.316 2 7.5 0.341 1.97 1.00 61
CC4 | 0.298 2 15 0.417 1.80 1.00 13
CS2-1| 0.216 2 15 0.536 2.07 1.00 5

3.3. Xay dung twong quan
3.3.1. Pdnh gid hé sé khdng héa long dit nén

20 M=6.5 - Cit 20

L6 FSy, = 0.0275Ng, +0.2664

R2=10.9455 M=6.5 - Sét

12 © FS;, = 0.0381Ny, +0.092
R2=0.9744

0 10 26 3‘0 4I0 50 60 ’ 0 5 10 15 20 25 3I0 3I5
Hinh 3: Quan h¢ giira FSy, vdi Ngo cho dat cat  Hinh 4: Quan hé giira FS;i véi Neo cho ddt
theo Boulanger et al. (2004) sét theo Boulanger et al. (2004)

Ung v6i clp dong dat (M = 6.5) Iam  ama = 0.0941g, xét tong hop két qua thi
cho gia toc mat theo phuong ngang ting nghiém co ly dat tai 02 dy an thudc dia
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ban TP. Quy Nhon. Hién twong hoa long
nén dit xay ra hoan toan cho do sau z < 24
m, hé sd khang hoa long F| ting tuyén
tinh theo chiéu sau z khi gi4 tri SPT Ngo
tang cho ca dat cat va dat sét (d6i véi du
an Khach San Nam Thu), con hién tugng
hoa 1ong nén dat xay ra hoan toan cho dat
sét va khong xay ra hoa léng cho dét cat
(d6i v6i du an Trung Tam Hanh Chinh
tinh Binh Dinh), gia tri FS|.q lon hén 1.0 vi
gia tri SPT Ngo 16n cho dat cat.

Hién twong hoa 1ong nén dat xay ra
hoan toan khi chi s6 xuyén tiéu chuan SPT
Neo < 26 va khong hoa long cho chi sb
xuyén tiéu chuin SPT Ngo > 26 theo Hinh
3 (dét cat), Hinh 4 (dat sét), hé s6 khang
hoa long FSjiq tang tuyén tinh theo gia tri
xuyén tiéu chuan SPT Ngo. Thiét 1ap tuong
quan giita hé s6 khang hoa long FSjiq va
gia tri Ngo: FS;,, =0.0275 Ny, +0.2664 (R

lig

= 0945 - dit cat) va
FS,, =0.0381N, +0.092 (R = 0.974 -
dat sét).
12 G 12
(102, 1.00)
10 L 10
0.8 r, = 0.0687In(n) + 0.6815 ros
R? = 0.4037 L 06
206 f=2Hz
- 04 eru
04 C,=-0.069In(n) +0.3185
R? = 8.2037 Foz RO
0.2 - 00
00 ¢ T T T T T -0.2
0 50 100 150 200 250 300

n

Hinh 5: Quan h¢ gitta ry, C,van cho Dy
khac nhau, tan so =2 Hz

3.3.3. Chi s dp lwc nwde 16 rong thing
dw 1, voi Ny

Tir két qua thi nghiém ba truc gia
tai 1ap thuc hién cho cac mau dat hoa long
dugc tinh toan ¢ [5] va tir phuong trinh

3.3.2. Twong quan giira r, voi n cho cdc
mdu hoa long

Tong hop sb liéu thi nghiém tir 05
mau cat (CC1, CC2, CC3, CC4, CS2-1) bi
hoa 1ong va loai trir sai s6 tho dot bién, hé
s6 B = 0.96 voi tAn sb6 2 Hz cho céac 10
trinh Ung sudt khac nhau (CTC-RTE,
RTE) [6], ta thdy khi s6 vong chu ky n
cang 16n thi chi s6 ap luc nuée 16 rong
thang du r, cang 1on va tién dén 1.00
(trang thai hoéa long ctia mau cat). Hé sd
suy thodi la C, v6i Cr = 1 — 1y, vai gia tri
C; thi ta thay khi r, cang 16n thi C, cang
nhd hay suc chiu tai than coc cang nho.
Piéu ndy co nghia 1a mic do suy thoai
cang 16n hay 1a khung két cau hat dat loai
cat bi phé huy cang nhiéu, strc chiu tai cuc
han doc truc cua coc don cang nhoé hay
cong trinh cang d& mét 6n dinh.

Véi két qua phan tich cho 05 mau
cat voi f = 2 Hz va sé vong chu ky n, ta
dugc két qua 1, va C, I
r, =0.0687 In(n) +0.6815 ;

C, =-0.69In(n) +0.3185.

030 CSR ¢ 1Hz M 2Hz Y12

025 ] 10
020 | 08
% 015 - - 06
o

0.10 - - 04

CSR = 0.0869In(Ngg) - 0.0419
0.05 02

0.00 T T T T T T 0.0

Hinh 6: Quan hé giira CSR, ry vai Ngo

tuong quan giita CSR va Ngo (Hinh 6). Ta
thiét 1ap twong quan gitta chi so ap lyc
nuée 16 rong thang du r, véi Ngo cho tan
s6 f khac nhau: r, =-0.216 In(N,, )+1.303

Khi Ngo ting dan (Ngo > 3) thi ry
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giam dan cho tan s6 f= 1 Hz, f=2 Hz va
gid tri ry voi f = 2 Hz gidm nhanh hon gia
tri ry, voi £=1 Hz (Hinh 6). Tai gia tri SPT
Nso xép xi la 3 thi gia tri chi sO ap luc
nude 16 rong thang du ry co tan sd 1 Hz
bang gia tri chi s0 ap luc nude 16 rong
thing du ry c6 tan s6 2 Hz va bang 1.00.

Gia tri CSR tang va gia tri r, giam
khi Neo ting cho 16p dét loai cat hat trung
c6 do chat vira dén chat. Do vei cac 16p
dat bun cat chay (Ngo < 3) thi tan sb cang
nho cho gié tri chi s6 ap luc nudc 16 rong
thang du r, cang nho.

Dbi voi dat loai cat hoéa long [5]:
1-r, =4=0.216In(N,,)+0.303

1.0

M=6.5 - Cat

08 F

06 F

i

04 | 1,=-0.25In(FSy,) +0.5913

R2=0.9427
02

0.0 - -
0.0 0.5 1.0 15 2.0

FSy,

Hinh 7: Quan hé giia r, véi FSyq cho ddt cat

DPdi v6i dat loai sét Fellenius et al.
(2008) [4]:

1-r, = £=0.109 In(N,,) +0.05
3.;’:.4. Twong quan giita ry voi FSiiq cho
dat
Quan h¢ gitra ry va FSjiq la phi tuyen
khi gia tri FSjq tang dan thi ry giam dan

cho nén dat loai céat va loai sét. Thiét lap
tuong quan gitra r, va FSjiq nhu sau:

r, =0.25FS;, +0.591 (R = 0.942 - dét cat)
va r,=0.125FS, +0.609 (R = 0.997 - dat
sét).

M=6.5 - Sét
08 -
06 -

= r,= -0.125In(FS,,) + 0.6093
04 R*=0.9971

lig

0.0 02 04 0.6 0.8 1.0 1.2 14
FSy,

Hinh 8. Quan h¢ gida r, véi FSy, cho dat sét

3.3.5. Strc chiu tdi cuc han coc don Q, theo cdc phwong phap

Bdng 4: Sirc chiu tai doc truc cua coc theo cdac phwong phap

STT Sirc chiu tai cuc han hoa léng cia coc Qyig (KN) Két qua
du 4n |BOUlanger etal.,| Fellenius et al., | Hira va cdng sy |Plaxis 3D thi nghiém
wan
2004 2008 2017 Qum (kN)
766.4 2026.9 1207.5 1500 2650
7937.1 21613.8 8688.1 9500 10000
Fa 0.68 1.86 0.78 0.86 1.00

Vé&i Fg - ty s6 On dinh cong trinh
tinh theo ty s6 strc chiu tai cuc han hoa
long cta coc Qut Vi stic chiu tai cuc han
coc Qum theo két qua thi nghiém PDA.

Gia tri strc chiu tai doc truc cda coc

c6 xét hién tuong hoa long véi cap dong
dit (M = 6.5) tinh theo mot sé phuong
phap thi phuong phap Fellenius et al.
(2008) cho gia tri 16n nhat va phuong
phap Boulanger et al. (2004) cho gia tri
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nho nhat. Gia tri cia hé s Fq theo Bang 4
cho thdy, gia tri Fq tinh theo phuong phap
Boulanger et al. (2004) cho gia tri nhd
nhit con phwong phap Fellenius et al.
(2008) cho gia tri 1on nhat, con gi4 trj tinh
theo phuong phap Htra va cong sy (2017)
la 0.78, gia tri sttc chiu tai doc truc cua
coc tinh theo phuong phap Fellenius et al.
(2008) 1a 21613.8 (kN) la qua 16n so voi
10000 (kN) cua két qua nén tinh hién
truong 12 vi dau mili coc cdm vao tang dat
loai cat hat trung c6 hé sb a 14 30.

Khi cac thong sé bén dong tuong
duong dugc dua vao nhu vy4, @4, Eq Cho
cac 16p dat bi hoéa long va két qua tinh
toan theo Plaxis 3D cho thdy, gia tri stc
chiu tai doc truc cua coc c6 xét hién tugng
hoéa 1ong cho tan s6 £ =2 Hz 14 16n hon gia
tri strc chiu tai doc truc cua coc cd xét
hién twong hoda long tinh theo phuong
phap Htra va cong sy (2017) va nho hon

Be EM=6.5
25

2.0
1.5
1.0
0 60
0.0

Plaxis 3D

Boulanger et Fellenius et  Hua 2017
al.2004 al. 2008
Hinh 9: Ch/ Séﬁg theo cdc phwong phap
(M = 6.5)

Khi M thay doi thi, gia tri chi sd
tin cay trung binh By khong thay ddi cho
phuong phap Fellenius et al. (2008). Bong
thoi, gid tri cua chi s tin cay trung binh By
cho M = 6.5 cling 16n hon cho M = 8.0 va
gia tri chi s6 do tin cay By = 0.5 + 3.5 1a
hop ly.

4. KET LUAN

Thiét 1ap twong quan giita hé sb

gia tri suc chiu tai doc truc ctia coc co xét
hién tugng hoéa léng tinh theo phuong
phap Fellenius et al. (2008) voi cap dong
dat (M = 6.5) cing nhu phuong phap nén
coc hién truong, dong thoi hé sb dong Fu
nay la 0.86.

3.3.6. Chi sé tin cdy trung binh g,

Vi két qua tinh toan cho gia tri chi
sé tin cay trung binh By theo Hinh 9. Gia tri
cua chi s6 tin cay trung binh By Ia I6n nhat
theo phuong phap Fellenius (2008) (By =
2.13) va nho nhit theo phuong phap Hura
va cong su (2017) (By = 0.6) cho M = 6.5.

Xét M = 8.0, két qua cua gia tri chi sd tin
cdy trung binh By la 1.57 (M = 6.5) va
1.49 (M = 8.0), gia tri cua chi s tin cay
trung binh By khi M = 6.5 16n hon khi M
= 8.0 theo phuong phap Boulanger et al.
(2004), Hua va cong su (2017), Plaxis 3D
(Hinh 9, Hinh 10).

[i8 M=8.0
25

213 2.04

2.0 Los —

1.5 —

1.0 —

05 —
0.0

Boulangeret Fellenius et Hua 2017 Plaxis 3D

al.2004 al. 2008

Qum

Hinh 10: Chi'so Bq theo cac phwong phap
(M =38.0)

khang hoa long FSjq va gia tri Neo:
FSy, =0.0275 Ny, +0.2664 (R = 0.945 -
dét cat) va FS,;;=0.0381Ng, +0.092 (R =
0.974 - dét sét).

Tuong quan gitra 1y, va FSjg

r, =0.25FS;, +0.591 (R = 0.942 - dét cat)
va r,=0.125FS,,+0.609 (R = 0.997 -
dat sét).
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Gia tri strc chiu tai doc truc cda coc
c¢6 xét hién twong hoa 1ong véi cip dong
dat (M = 6.5) tinh theo mot sé6 phuong
phép thi phuong phap Fellenius et al.
(2008) cho gia tri 16n nhit va phuong
phap Boulanger et al. (2004) cho gia tri
nho nhét.

Gia tri stre chiu tai doc truc cta coc
c6 xét hién tuong hoa 16ng cho tan sb £ =
2 Hz theo Plaxis 3D la nhé hon gia tri suc
chiu tai doc truc cua coc tinh theo phuong
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UNG XU CUA TUONG VAY HO PAO CONG TRINH XET DEN TAl
TRONG PONG DO XE VAN CHUYEN TRONG QUA TRINH THI CONG

The behavior of the excavation diaphragm in consideration of the dynamic
load carried by the vehicle during the construction process

TS. P6 Thanh Hdi ', KS. Poan Tan Vigt Cuong?
! Truong Pai Hoc Bach Khoa- PHOQGTPHCM

TOM TAT: Nghién citu trinh bay phdn tich, danh gid cdc nhdn té nhw khodang cach dat tdi
trong déng, chiéu su ho dao, van toc xe chay danh huong téi ap luc do tdi trong dong gay I1én
twong VAy hé dao céng trinh. Qud trinh nghién civu da sir dung phirong phdp gidi tich, sir dung
phan mém MATLAB dé tinh toan ap luc cia twong vay hé dao khi bi luc do tdi trong xe tac
dong Ién, tir do phan tich dwot img Xu Ciia tuong vdy dudi tac dong Cua cdc truong hop hoat tai
xe tdc déng khac nhau. Két qua phan tich cho thdy vén téc xe chay trong khoang 5-25 km/h, sé
gay ap luc dong lom lén nrong vay. Ngoai ra khoang cach tdi trong dong do xe gay ra cang gan
cong trinh thi gay ra ap luc cho twong vay cang Ién. Tuy nhién, sy anh hwong nay khdng tuan
theo quy lugt tuyén tinh ma phu thugc vao céng huweng cia tan sé do xe tqo ra va tan sé riéng
Ciia dat nen.

ABSTRACT: The study presents, analyzes and evaluates factors such as the distance of
placing dynamic loads, depth of excavation, vehicle speed affecting the pressure caused by
dynamic loads on the diaphragm wall of the excavation pit. The research process used
analytical methods, using MATLAB software to calculate the pressure of the diaphragm wall of
the excavation when subjected to the force caused by the vehicle load, thereby analyzing the
behavior of the diaphragm wall under the impact. dynamics of different impact vehicle load
cases. The analysis results show that the vehicle speed is in the range of 5-25 km/h, which will
cause great dynamic pressure on the diaphragm wall. In addition, the closer the dynamic load
caused by the vehicle is to the construction site, the greater the pressure exerted on the
diaphragm wall. However, this influence does not follow a linear law, but depends on the
resonance of the frequency generated by the vehicle and the natural frequency of the ground.

1. PAT VAN PE

Véi sy phat trién khong nging caa
nén kinh té dat nudc, khai théc va si dung
mot cach co hiéu qua khong gian dudi mat
dat trong cac do thi hién dai dang la xu thé
tat yéu. Nhiing cong trinh ngam chang
han nhu h¢ thong tau dién ngam, cac bai
dd xe ngam. .., hoac mot phan cong trinh
nam dudi mat dat nhu ting ham cua céc
cong trinh..., ngoai viéc phai chiu nhiing
tac dong giéng nhu cuia cac cong trinh trén
mat dat, no con chiu nhitng tac dong gay
ra boi cac tai trong khéi dat, p luc nudc
ngam, tai trong cac cong trinh 1an can, tai

trong cac phuong tién giao thong khi di
chuyén trén dudng gan véi tang ham, céc
tai trong thi cong bén trong cong truong
va xung quanh hé dao cua tang ham. Pac
biét trong giai doan thi cbng, Xxe van
chuyén khéi lwong vat tu 16n di chuyén
lan can hd dao co thé gay anh hudng xau
dén tuong vay hd dao: lan, hu hong, pha
hity... hodc c6 thé gdy mat an toan trong
thi cong, 1am anh huong chat luong, tién
do thi cong cbng trinh.

T viéc nghién cau “Ung xir cua
tuong vay hd dao cong trinh xét dén tai
trong dong do xe van chuyén trong qué
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trinh thi cong” thdng qua md phong, tinh
todn bang MATLAB la co so tham khao
cho cac ky su trong qua trinh thiét ké dé
danh gia chuyén vi va noi luc gitra viéc
khong va c6 xét dén tac dong cua hoat tai
xe dong thoi c6 thé 1a tai liéu tham khao
phuc vu cho chuyén nganh Dia ky thuat
Xay Dung. Tir do, thiét ké s& dam bao
duogc kha nang chiu luc, phong tranh rai ro.

2. COSOLY THUYET
Veletsos et Younan (1994), [1, 2],

y

4

- >

Trudmg hop dong dat

Tuong
H chan

da cong b cac cong trinh nghién ciu vé
tai dong tac dung Ién tuong chan dat bang
phuong phép 1y thuyét.

Hinh 1.1 thé hién hé dugc khao sat, 1a
mot 16p ban khong gian vo han, I6p vat liéu
dan nhét ddng nhét co bién trén ty do, bién
dudi cing va mot bién dang la tuong cing.
Ca tuong va bién dudi dugc kich thich
bang mot chuyen dong khong gian bét bien.
Ham sb gia toc theo thoi gian 1a Xy (t). Vat
liéu can nhét duoc xem 13 hang sb.

P (1) H

=
<«
=
-

LA

Trudmg hop ¢6 luc tac dong

Hinh 1: Minh hoa tdc dong cua tdi trong déng lén tirong chan

Veletsos et Younan (1994) cho ra
cong thic tinh tai tac dong vao tuong chan

lIJ
GW(E;T])= !
Trong do
-2
Ve \/(1—17)(2—17)
_100
" now,
w=2mf
_m |G
wl_ZH p
_ dn
A =1 1+ i8

1 e”
pX H(1+18)Z—21

n=1,3

dat khi c6 dao dong diéu hoa x,(t) =
X,e'* nhu sau:

b (2

2418

nt

an=2—¢e\//\_n

X
{ 5 véi H la chiéu sau cua hd dao
T] e

Poan xe chay duoc gia thiét chay
déu nhau véi van téc V. Tai mot mat cat
vudng goc vai duong xe chay, doan xe
nay dugc md phong thanh mot dao dong
diéu hoa co tan s6 f. Tan s caa dao dong
nay duoc xac dinh theo cbng thuc
PRADO (Francken, 1997), [7]

f(Hz) = 0.45V(km/h) = 1.62V(m/s)
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Trong d6 V 1a van téc caa xe, tuong 3. TINH TOAN MO PHONG BANG

ung voi don vi km/h vam/s

PHAN MEM MATLAB

Tai dong gay ra chuyén vi ngang 3.1. CAc bai toan dwa ra

dang phuc, dugc dinh nghia theo chu ky
dao dong trong long dat (Veletsos et
Younan, 1994)

ug — Ug . ei.Z‘rt.f.t—in
Tai dong gay ra gia toc ngang dang
phtc, duoc dinh nghia 1a dao ham hai lan

theo chu ky dao dong trong long dat
(Veletsos et Younan, 1994)

0%u
. g _ .
X9 =52 W

X, =U,. (2. f)?

— Y . pl2mfit
—Xg e

e So sanh két qua viét bang
MATLAB véi két qua dugce dua ra
cua Veletsos et Younan (1994)

e Déanh gia anh huong cua khoang
cach tu tai trong xe den twong vay
Ién ap luc dat

e Danh gia ap luc dong cua tai trong
xe lén tuong vay

e Tinh toan lyc trong hé giang do tai
trong xe tac dong 1én tuong vay

Hinh 2 thé hién giao dién dé chon

vao cac bai toan dugc néu ra o trén.

CAC BAI TOAN

S0 SANH VO1 KET QUA CUA VELETSOS VA YOUNAN (1994)

ANH HUONG CUA KHOANG CACH TU TAI TRONG DEN TUO'NG VAY

AP LUFC DONG CUA TAI TRONG XE LEN TUONG VAY

LU'C TRONG HE GIANG DO TAl TRONG XE TAC DONG LEN TUGNG VAY

Hinh 2: Giao dién tong

3.2. Kiém chitng mé hinh tinh toan
3.2.1. Muc dich

Str dung phan mém MATLAB dé
tinh toan ap luc dong cua tai xe. Mc} hinh
tinh todn duoc kiém chung voi két qua
giai tich cua Veletsos et Younan (1994).

Céc gia thiét mé phong:

> Dat

e Vit liéu dan hoi tuyén tinh.

e Ning lugng dugc truyén tryc tiép
va toan bo dén tuong chan dat.

> Tuong chan dat
e Tudng chin dét cing.
> Tansd

e Van téc tryc tiép gay ra hién
tuong cong huong.
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e Phan bé tai dong duoc tinh theo

e Hién tuong dao dong 1a diéu hoa. 7 I
tiéu chuan chau Au.

e B0 qua dao dong cua hé giang.
ri gn Ap lyc dong 1én tudong vay dén
> ¢ Je dong i
faidong day hd dao 1a hét.
e Tai xe chay truyén toan b nang AT ,
luong bién dang xudng 16p dat yéu. 8.2.2. Ket qua tinh toan

CAC BAI TOAN

cl_'ck"
" SO SANH VOI KET QUA CUA VELETSOS VA YOUNAN (1994)

ANH HUONG CUA KHOANG CACH TU TAI TRONG DEN TUONG VAY

AP LUFC DONG CUA TAl TRONG XE LEN TUONG VAY

LUC TRONG HE GIANG DO TAl TRONG XE TAC DONG LEN TUONG VAY

Hinh 3: Chon vdo “So sdnh véi két qua ciia Veletsos va Younan (1994) ” dé ra két qud

SO SANH VOI KET QUA CUA Tror vé
VELETSOS VA YOUNAN (1994)

45 \\ —_—wlw, =0 6
AY - — i, =0.9
41\ o
\ ——f =1 N
35 N\ wha, =2
= ‘\ w‘ul =3 3
Gl N, e Ju. =4 o (£ 1)
3 \ AN wihu, &
2251 s 8
= N 24
— \ "\,
L=} -
u

Hinh 4: Két qua so sanh

Nhan xét: Két qua tinh todn md Younan (1994) (Hinh 4 bén phadi).
phong bang MATLAB (hinh 4 bén trai) Chuong trinh viet bang MATLAB du do
phu hop véi két qua cua Veletsos va tin cdy dé tinh toan cac ket qua tiep theo.
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3.3. Panh gia anh hwong cia khoang cach tir tai trong xe dén twong vay 18n ap luc
dat

CAC BAI TOAN

SO SANH VO1 KET QUA CUA VELETSOS VA YOUNAN (1994)

Ouckf

ANH HUGONG CUA KHOANG CACH TUF TAI TRONG DEN TUONG VAY

AP LLFC BONG CUA TAl TRONG XE LEN TUO'NG VAY

LUYC TRONG HE GIANG DO TAlI TRONG XE TAC DONG LEN TUONG VAY

Hinh 5: Chon vao “Anh hwong cia khodng cach tir tdi trong dén tirong vay
dé ra giao di¢n tinh

Céc thdng so dat tai du 4n dé nhap vao e Khdi lugng riéng: p = 2733 kg/m3
nhu sau:

‘ e He sé nhét: 6 = 0.1
e Module dan hoi: E = 2.6 MPa

Cac thdng s6 vé khoang céch:

e H¢ so Poisson: v = 0.4 e Chidu sau hé dao: 8.5m

ANH HUONG CUA KHOANG CACH Tré vé
TU TAI TRONG BEN TUONG VAY
THONG SO PAT i
091
Module dan héi: N/m2
0.8
Hé s6 Poisson:
) 07}
Khoi lwwong riéng: kg/m3
A 06
Hé so nhot:
0.5
THONG SO KHOANG CACH 0.4
Chiéu sau ho dao: m 0.3
Khoang cach tai m
trong xe dén hé dao: 0.2}
Tinh o
0
0 0.2 0.4 0.6 0.8 1

Hinh 6: Giao dién tinh “Anh hwéng cua khodng céch tir tdi trong dén twong vay”
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ANH HPYONG CUA KHOANG CACH Trér vé
TW TAI TRONG BDEN TUONG VAY
2 250
THONG SO PAT .
= = v=10 km/h
NI v=15 kmvh
Module dan hdi: 2 6eb N/m2 " V=20 kmvh
Hé sé Poisson: 0.4 v=40 kmh
—e v=60 km/h
Khdi Iwgng riéng: 2733 | kg/m3 _ v=80 kmvh
L 150 [}
HEé so nhot: 01 = i
b [l
= i
THONG SO KHOANG CACH *© 00l
i
Chiéu sau hé dao: as m 4
Khoang cach tai i
trong xe dén hé dao: 50 " 50 \
Tinh |

Lg [m]

Hinh 7: Két qud tinh “Anh hweng cua khodng céch tir tdi trong dén tuwong vay”

Nhan xét: s6 do xe tao ra va tan s riéng cua
A2 X N dat nén.

e \Van toc xe chay cang gan cong
trinh thi @ng suat dong gay ra o e Tir mot khoang cach nhat dinh tro
tuong chan dat cang cao. Tuy di thi tai dong gan nhu khong anh
nhién, sy anh huong nay khoéng huong Ls > 30 = oy — 0. Cang
tuan theo quy luat tuyén tinh ma xa hé dao, tai dong cang it gay anh
phu thugc vao cong huong cia tan huong cho tuong vay.

3.4. Panh gia ap luc dgng cua tai trong xe 1én twong vay

CAC BAI TOAN

SO SANH VO'I KET QUA CUA VELETSOS VA YOUNAN (1994)

ANH HU'GNG CUA KHOANG CACH TUF TAI TRONG PEN TUONG VAY

/

Ct Ic {

AP LUC BONG CUA TAlI TRONG XE LEN TUONG VAY

LU'C TRONG HE GIANG DO TAlI TRONG XE TAC DONG LEN TUONG VAY

Hinh 8: Chon vao “Ap luc déng cua tdi trong xe lén twong vdy” dé ra giao dién tinh
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Khi so sanh cac két qua khi nhap
chiéu sau hé dao 1a 5.5m va 8.5m véi lan
luot cac van khoang cach tir tai trong xe
dén hé dao 1a 10m, 15m, va 20m (Hinh 9)
ta rat ra duwgc nhan Xét:

e Trong khoang cach tu tdi trong xe
den ho dao khoang 10-20m, vén
toc xe chay trén duong khi roi vao

AP LUC DONG CUA TAI NG XE
Wl. TWNOVRQ

THONG S0 DAT
Modue dan hiv 260t | N2
H o4 Poisson: .
Khél hrgmg riéng: 1 kom
Hé 86 nhot. 0

THONG S0 KHOANG CACH

Chida shu b6 030 "
Khoang cach i
rong xe dén b dao. 10 a
Ap Vin tbe

s W tromg
chin lom nhit (hPa): Gemih)
1

ELRCTE]

AP LU'C DONG CUA TAI TRONG XE
TUONG VAY

THONG SO DAT

AP NG CUA TAI TRONG XE
. pI%N TUONG VAY i

THONG SO DAT

Modue dkn hée 2608 M2
e 36 Poissan 04
Khél hromg ridng: rn  omd
Hé 8d nhot 01

THONG SOKHOANG CACH |
= 3

Chids shu b4 dbo m

Khokng chch thl
ong e dén hd dao

3‘“ W twong Vi tde
chin Jom st (WPa) [

9 9997 10

khoang 5-25 km/h s& gay ap luc
I6n nhat cho tuong vay.

Khi chiéu sau cua tuong vay sau
hon thi ap luc 1én tuwong chan cua
tai dong do xe gay ra s€ giam.

e Véi khoang cach tu tai trong xe
den ho dao 1a 10m thi 4p luc 1én
tuong chan 16n nhat khoang
32kPa.

AP NG CUA TAI TRONG XE
=t DL%N TUONG \MYQ

THONG 50 DAT
Module @in hét 2000 WM
Hé 96 Poisson a4
Kt hromg rideg: 1 | howd
4 36 mhot 01
THONG SO KHOANG CACH
Chibu shu hé dee: as L
Khoing cach til
trgng ae Gda ho @so: M0 N
Ag hrc n tuwemg Vi tée
chden iom vt (kPa) (=)
N'LVCOL%NG CUA TAI TRONG XE Trove
N TUONG VAY -
THONG 50 DAT :

20 9004 10

AP L ONG CUA TAI TRONG XE
i TI.'ON(BVAYON

THONG 8O DAT

Hinh 9: Két qud tinh “Ap liec déng cua tdi trong xe lén twong viy”
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3.5. Luc trong hé gidng do tai trong xe tac dong 1én twong vay

CAC BAI TOAN

SO SANH VO1 KET QUA CUA VELETSOS VA YOUNAN (1994)

ANH HPONG CUA KHOANG CACH TU’ TAI TRONG DEN TUONG VAY

AP LUFC DONG CUA TAl TRONG XE LEN TUGONG VAY

[

CLJC {
N{/
"7~ LIFC TRONG HE GIANG DO TAl TRONG XE TAC DONG LEN TWONG VAY

2

Hinh 10: Chon vdo “Luc trong hé giang do tdi trong xe tdc dgng lén tuong vay
dé ra giao di¢n tinh

Xét cac truong hop chiéu sau hd dao Hy =5.5m va H, =8.5m

LU'C TRONG HE GIANG DO TAI TRONG XE Trorvé
TAC DONG LEN TUONG VAY

80

THONG SO BAT
Module dan héi: 2666 | Nm2 70
Hg so Poisson: 0.4 60
Khéi Irong riéng: 2733 kg/m3
a 50
Hé s6 nhét: 0.1

THONG SO KHOANG CACH ; 40

Chiéu sau dao: 55 m o
Khoang cach 10 m
TRUONG HOP MOTHE GIANG ~ 20

Khoang cach tir giang dén cao trinh dao: 10
Gidng 1 45 m
0
0 20 40 60 80 100
v [k /)
Lue trong hé giding Vin téc
16m nhat (kN/m): {km/h)
Giang 1 76,6189 23

Hinh 11: Trwong hop mét hé giang
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LU'C TRONG HE GIANG DO TAl TRONG XE
TAC DONG LEN TUONG VAY

Trér ve

= 120 ~
THONG SO PAT RS
, “ F, kN/m]
\ -
Module dan héi: D6es | Nim2 ! \ P [kNim]
: 100 ! \
Hé s6 Poisson: 04 I \
A\
Khéi Iwgng riéng: 2733 kgim3 : \
\
Hé 56 nhot: 04 _ | \
E I \

THONG SO KHOANG CACH % &0 ,f \\

L = | A
Chiéu sau dao: 85 m N\

! .

Khoang cach 10 m 40 [} ~

= = I ~

TRUONG HQP  HAIHE GIANG - , A%
204 ~
Khoang cach tir gidng dén cao trinh dao: , S e
Giéng 1 33 m
0
Gidng 2 6.7 m 0 20 40 60 80 100
v [km /]

Lwc trong hé giang Van téc

16n nhat (KN/m): {km/h)
Giang 1 16.0399 20
Giang 2 119.928 22

Hinh 12: Trwong hop hai hé giang

Nhan xét;

e Van tc xe chay trén duong khi roi
vao khoang 5-25 km/h, s€ gay ap
lyc dong 1én tuong vay rat lén,
tuong (ng s& 1am phat sinh lyc rat
I6n trong hé giang.

e Ung véi chiéu sau dao H=5.5m,
lyc trong hé giang 1 16n nhét do tai
xe la 76.6 kN/m, tuong wtng voi
van tbc xe 23 km/h.

° Ung v&i chiéu sau dao H = 8.5 m,
lyc trong hé giang 1 16n nhit do tai
xe la 16 kN/m, twong ung véi van
téc xe 20 km/h. Luc trong hé giang
2 16n nhét do tai xe 1a 120 kN/m,
trong (g véi van toc xe 22 km/h.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

e \VVan toc xe chay trong khoang 5-25
km/h, s& gay ap luc dong lon 1én tuong
vay.

e Khoang céch tai trong dong do xe
gay ra cang gan cong trinh thi gy ra ap
luc cho tuong vay cang Ion. Tuy nhién, sy
anh huong nay khong tuan theo quy luat
tuyen tinh ma phu thu¢c vao cong hudng
cua tan s6 do xe tao ra va tan s riéng cua
dat nén.

« Khi tinh toan bai toan thi cong tang
ham, nam sat dudng c6 xe tai nang chay
hoic sat duong noi bo xe van chuyén vat
tu chay nhiéu thi nguoi thiét ké can xem
xet chon phuong an:

o Phuong an 1: Ap dung nhan
thém hé sé anh huong do tai
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dong cua xe 18n cac két qua tinh  4.2. Kién nghi

toan cua bai toan tinh.
e Ap dung nghién cau nay vao trong

o Phuong an 2: Tinh toan thém mé hinh Plaxis 2D, 3D dé tinh toan
bai toan dong cua tai xe, két chuyén vi tudng vay khi c6 tai trong dong
hop vao gid trj tinh toan cua bai  va so sanh véi sb liéu quan tric thyc té.
toan tinh.
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DPANH GIA SU TRIET GIAM SONG VEN BO CHO LOAI bk
TAI SU DUNG LOP XE O TO LAM VAT LIEU CHAN SONG

Assessment of the wave reduction effeciency for wave breaker re-uses
car’s tires

PGS.TS. Nguyén Phii Quynh, ThS. Pé Dic Hii, KS. Tran Vin Truwong
Vién Khoa hoc Thuy loi mién Nam
PGS.TS. Vii Hoang Hoa - Dai hoc Thiy loi

TOM TAT: Trong nhitng nam gan day, tinh hinh x6i 16, xdm thwc bo séng, bo bién ving
DBSCL c6 xu huong ngdy cang tang. Hién tai, da co nhiéu gidi phdap cong trinh dwoc thuc thi
nham han ché xéi 16, xam thiee bo bién, mét so gidi  phdp da timg budc phat huy hiéu qua giam
song, gay boi tao bdi. Nghién ciru ndy nhém tac gia dé xudt gidi phdp tdi sir dung 16p xe cii lam
vdt chdn séng. Bai bdo trinh bay hiéu qua gidm song ven bo ciia dang céng trinh ndy dia trén
mot nghién citu cuy thé tai bo bién Thanh Phii thudc tinh Bén Tre.

Tir khéa: [6p 6 16 cii; giam song, dé giam song,; dé nhé; Pong bang song Ciru Long, rirng ngdp
man

ABSTRACT: In recent years, the situation of erosion and erosion of riverbanks and coasts in the
Mekong Delta tends to increase. Currently, there have been many construction solutions
implemented to limit erosion and erosion of the coast, some solutions have gradually promoted
the effectiveness of wave reduction, causing accretion. In this study, the authors propose a
solution to reuse old tires as wave breakers. This paper presents the effectiveness of coastal wave
reduction of this type of construction based on a specific study at Thanh Phu beach in Ben Tre

province.

1. PAT VAN BPE

Lép xe cli hi¢n nay cua Viét Nam
kha doi dao, theo théng ké cta Cuc dang
kiém Viét Nam, tong s xe 6 t6 dang luu
hanh trong nudc hién nay khoang 3,8 tricu
chiéc, theo tinh toan so bo s& co khoang 4
tridu 16p xe cil thai ra trong 1 nim — khé
lon. Trong khi do6 vi€e tai sir dung con rat
han ché viéc xur ly (d6t) céc 16p xe cil 1a
van dé nan giai d6i vi moi truong.

Trén thé gii, nguoi ta da tai su
dung 16p xe cii dé xay ké chan bun cho
thuyén va bo bién, dé chan séng ndi, dé
pha séng, cdng trinh k& dong thoi hinh
thanh cac ran san h6 nhan tao. Tai Viét
Nam 16p xe cii hién nay duoc tai str dung
rat it, chu yéu trong cac khu vui choi, xich
du, trong cy... va st dung trong cc cong

trinh giao théng nhu trong cac chéng va
tau cua giao thong thuy, go gidm toc trong
giao thong bo.

Dua trén céac dic diém tu nhién vung
ven bién PBSCL nhu: d§ cao song bién
khong qua 16n, bai bién rong va néng, khu
vuc it xay ra cadc con bao manh, nén mong
dia chat mém yéu va ddi tuong bao vé 1a
rimg ngdp min cd yéu cau thoi gian bao vé
khong qua dai dé rimg ngdp man (RNM)
c6 thé phuc hoi va phat trién. Véi dac dlem
k¥ thuat cua 16p xe 1a vat liéu nhe, tinh 6n
dinh, dan hdi cao, bén vimng trong moi
truong nude man, co thé thiy 1a kha phu
hop dé ap dung ching lam ké bao v¢ bo
nham béao vé va phuc héi RNM.

V61 myc dich nghién ciru dua ra giai
phap cong nghé han ché x6i 16 bo, bai dé
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bao v¢, phuc hdi rimg ngdp min ving ven
bién Pong bang song Ctru Long (DBSCL)
theo hudng than thién véi moéi truong.
Trong khudén khéd nghién ctru nay, nhom
tac gia xin tran trong gidi thiéu két qua
nghién cuu tai st dung lép xe O td trong
xd@y dung cong trinh han ché x6i 16 bo, bai
dé bao vé, phuc hdi rimg ngap min ving
ven bién PBSCL.

C
Thanh,Phu District

gV tri m6 hinh thir nghiém

2. PHUONG PHAP NGHIEN CUU

2.1. Pham vi va doi tweng nghién ciru

Pham vi nghién ctu la vung ven
bién DBSCL va tinh toan cu thé cho vi tri
du kién xdy dung mo hinh tai bd bién
huyén Thanh Phu, tinh Bén Tre (hinh 1).

Hinh 1: Vi tri xdy dung dé giam song

Péi twong nghién ctru chinh la dé
giam song c6 hinh dang, kich thuédce ciu tao
theo dang khung chiu luc, bé tri hai hang
coc bang BTCT déng xudng nén dat nham
dinh vi cho khung va 6n dinh cau kién
trong qua trinh 1am viéc. Phan trén mat dat
tan dung 16p xe cii xép chdng vao cac hang
coc nham chén séng qua cong trinh.

Nghién ctru nay khong dé cap dén
viéc tinh todn hiéu qua gidm soéng theo
chiéu cao cong trinh, chiéu cao dé duoc
dua vao mo hinh toan la dang cong trinh
khong cho nudc tran qua, hay noi cach
khéc 1a dang dé nho.

2.2. Phwong phap nghién ciru

Str dung md hinh toan s moé phong
ché do thay dong luc va bién doi bo bién,
cu thé 1a dung modul MIKE 21 SW thuéc
phan mém ho MIKE [1]. Pay 1a phan
mém duoc phét trién bai Vién nghién cau

thuy luc Pan Mach, hién dang duogc su
dung kha phé bién Viét Nam. Modul
MIKE 21 SW bao gdm mot md hinh séng
gi6 phd thé hé mai dya trén cac mat ludgi
khong c6 cau tric. M6 hinh mé phong su
phét trién, phan ra va bién doi cua song do
gio tao ra va séng dang ¢ cac khu vuc xa
bd va ven bién. Céc théng s6 dau vao
cung cap cho md hinh trinh bay van tit
nhu sau:

- Tai li¢u dia hinh sir dung cho mo
hinh dugc khao sat vao thang 12/2021 [2].

- Hinh dang, kich thudc dé duoc cau
tao theo dang khung chiu luc, bé tri hai
hang coc bang BTCT dong xudng nén dat
nham dinh vi cho khung va 6n dinh cau
kién trong qua trinh 1am viéc. Cac 16p xe &
t6 cii duoc 16ng trong hé théng coc, lay
theo kich ¢& chung, phd bién voi duong
kinh (D = 1,06m). Hinh 3, thé hién hinh
dang, kich thudc cAu tao cua khung chiu
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luc béng bé tong cbt thép va vi tri dat lép
xe. Trong d6: B: 1a khoang cach gitra 2
hang coc theo chiéu vudng goc voi song;
A: khoang cach coc theo chiéu doc tuyén

dé. Cao do dinh dé cao hon cao d0 muc
nudce truong hop chiéu cao séng I6n nhat
(dé nho).

[deg]
- [
[deg]
9883
s015
9882
9881
28000
9.980
EETCPICRTRTERR e ~  CEEEeEE
98795
28T
Bamymery [m; LE]
9.8790 Abowe 20
= e i
e :
i | s |
96785 0p- 04 I |
l 3I§:§IE 98 R LA AR & S A
e H T T
PP I BHeH sl 07:00 07:00 07:00
I iy sand; 2015-02-01 02-21 03-13
}552 106680 106682 106684 106685 106688
L S s Sl s Ocatmed vasue 102015 13.00.00 e
1066835 1066840 1066845 106.6650 1066855
ldeg] \ -z -
Truong gio tai khu vuc 36 lieu muce nude
RS N i a ,
bia hinh vung nghién cuu O

Hinh 2: Céc théng sé dia hinh, khi tuwong, thity, hai van cung cap cho mé hinh

o= —reny
s

(@

=

L, R,
AF | S N A \ LT 1
m z
/ / \ / v A v N\
L ;
Al A A
7 I[ 7

Hinh 3: Hinh dang, kich thuéc cdu tao cia dé giam song, ldy 16p xe 1am vt chan séng

- Tai vi tri x8y dung m6 hinh khong
c6 tram khdo sat vi vdy st dung s6 lidu
tridu (Tide) trong cong cu Mike Zero
Toolbox [2].

- Thong sb gié va ap suat duoc trich
tir két qua mo hinh khi hiu toan cau CFSR
(Climate Forecast System Reanalysis) cua
Trung tam dy bao moi truong thudc Co
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quan quéan 1y dai duong va khi quyén My
(NCEP/NOAA) [3]. Pay 1a két qua truong
gi6, ap suét thu duoc tir mdé phong lai
(reanalysis) bao gdm viéc hiéu chinh mé
hinh str dung cac s6 liéu thue do tir cac hé
thdng cac tram quan tric hai van toan cau.
Chi tiét cho ving tinh toan nhom tac gia
sit dung két qua tir md phong trudng gio
va 4p suét toan bién Péng [5, 6].

Trong modul tinh toan (MIKE 21
SW) khong thé khai bao cong trinh dang

16p xe (theo thiét ké) vi vay, ky thuat mo
phong hinh dang kich thuéc két ciu giam
song trong mo hinh duoc dua vao la mot
dang cong trinh khac tugng tu dugc thay
thé ¢é md phong cho cac coc (bao gom
16p xe) [4]. Toan b coc va 16p xe s& duoc
md phong thanh moét cong trinh dé ngan
khong cho nudc tran qua, khoang céc gitra
cac coc va khoang céc hai hang coc dugc
lay theo kich thudc ung véi cac kich ban
twong tng (hinh 4).

9.88000

o : %’
; i

9.87970
‘
9.87960 -3 @
.
9587950 - ?
9.87940 - # (égg;;ﬁé

9.87930

9.87990

&

106 6820 106 6822 106.6824

9879970

9.879960

9 679950

9.879940

9879930

9.879920

9 878910

9.673900

9879890

9.879880

106.66230 106.66232 106.68234 106,64

Hinh 4: Ky thugt mé phong hinh dang kich thuéc két cau dé trong mé hinh

Do s luong cic coc trong cong
trinh dé giam song la kha 16n vi vay dé
giam thiéu thoi gian mé phong ciing nhu
dam bao dién tich 6 ludi phu hop (khi chia
ludi trong vung cong trinh), pham vi mo

phong md hinh thuy dong luc co kich
thude la 300m x 100m (hinh 5), dién tich
6 ludi duge chia nho nhat ma mo hinh co
thé chia dwoc 1a 10°(deg?).

967994
98806 p 9.6806 ¢
/-‘1 /"': 9.87992
98804 / i 9.8504 / .
9.87990
98802 £ RN Op, 9.8802 &£
3 ] b 9.87988
3
9.8800 !'" P /‘ 9.8500 j“ & 9.87986
98798 f,-’ - / 9.8798 :_‘-" 9.87984
9679 y 9.67% 9.87982
. i / 95704 9.87980
b c:t’/
98792 i 98792 $ 987978
: le)
,_:' f 9.87976
asr90]--§ 98790 -~
H i 9.87974
same] 987889}
/ : 967972
96786 3
9.8786 987370 e
bt
/ i
106.6820 106.6825 1066830 106 6820 1066825 106.6830 10668226 10668230  106.68236  106.68240 1066

Hinh 5: Phgm vi mé hinh m6 phang thuy déng luc
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3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Cac kich ban tinh toan
Dé tinh toan dwoc mic d6 giam séng

sau khi co dé, tinh toan véi mét kich ban
hién trang (chua c6 dé) va cac kich ban
thay d6i khoang cach coc theo chiéu
ngang va chiéu doc khéc nhau. Céc kich
ban dugc moé ta nhu sau:

Cac kich ban tinh toan
Kich béan Dién giai K/c ngang A (m) | K/c 2 hang coc B (m)

KBO |Hién trang chua c6 cong trinh

KB1 1,40

KB2 - Gitr nguyén khoang cach 2 hang coc 1,60

(B=1,8m)

KB3 - Thay d6i khoang cach ngang cac 2,00 1.80
KB5 2,50

KB6 Gic a1 khos , . 1,60

- Gilt nguyén khoang cac ngang cac

KB7 coc (A = 1,6m) 1,80
KB8 - Thay d6i khoang céach giita 2 hang 1,60 2,00
KB9 | coc(B) 2,20
KB10 2,50

3.2. C4c vi tri trich xuat két qua

DPé danh gia dwoc mirc do giam
séng cua tuyén dé, cac vi tri duoc trich két
qua bao gom 06 diém, trong d6 03 diém
thudc cac vi tri sat bo - cach dé 20m (T1,
T2, T3); 03 diém thudc cac vi tri gan
tuyén dé - cach chan dé phia by 5m (T4,
T5, T6).

[deg]

9.87950
987945
987940
9.87935
9.87930
9.87925
987920
9.87915
9.87910
9.87905

9.87900

9.87895
987890

9.87885

987880

106 6838

106 6840 106 6842 106 6844 106 6846

Hinh 6: Cac v; tri trich xuat két qua

3.3. Két qua va thio luin

a) Kich ban hién trang (chua c6 cong
trinh — KBO): cho thay chiéu cao séng Ién
nhét (trong thoi doan mé phong) tai khu
vuc nghién ctu khoang 0,40 =+ 0,55m dbi
véi cac vi tri ven bo, va khoang 0,65 +
0,85m ddi véi céc vi tri sau ke du kién.

b) Cac kich ban thay d6i khoang
cach coc (A): cho thdy mic do giam séng
phu thudc rat nhiéu vao yéu té nay (A).
Pbi véi kich ban KB1 (A = 1,4m) thi
chiéu cao s6ng l6n nhit sau cong trinh 16n
nhat chi con khoang 0,18m (hé s6 giam
song trung binh 0,75), khi tang khoang
cach giita cac coc thi chiéu cao song sau
cong trinh tang theo. V6i KB3 (A =
2,0m), chiéu cao séng sau cong trinh 16n
nhat khoang 0,45m va sat bd 1a 0,36m.
Véi KB 5 (A = 2,5m), chiéu cao séng sau
cong trinh 16n nhat tang 1én dén 0,55m va
sat bo 1a 0,45m.

VIEN KHOA HOC THAY LGI MIEN NAM

443



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

fosal

106 6840

" (KBO)

106 60t

 (KB3) "~ (KBS)

Hinh 7: Phé mau biéu thj chiéu cao séng trieée va sau khi c6 cdng trinh véi mét sé kinh ban
(KBO, KB1, KB3, KB5)

2015-02-10

Hinh 8: Két qud tinh toan song tai vi tri TS voi KBO, KB1, KB2

¢) Cac kich ban thay d6i khoang
cach hang coc (B): cho thay vai céc kich
ban thay ddi khoang céch giita hai hang
coc thi mic giam song khong thay doi
nhiéu. Véi kich ban KB10 (B = 2,5m),

chiéu cao séng sau cong trinh 16n nhat
khoang 0,35m va sat bo la 0,30m. Véi
KB7 (B = 1,8m), chiéu cao s6ng sau cong
trinh 16n nhat khoang 0,25m va sét bo 1a
0,22m.

0.50 4 - cemmernekBE freterf --- oo oo T

—=—KBT (B = 1.8m) [meter]

t t t
00:00 12:00 00:00 12:00

2015-02-10 02-11

t
00:00
02-12

Hinh 9: Két qua tinh todn séng tai vi tri T5 véi KBO, KB7, KBS

d) Xay dung tuong quan gitra hiéu
qua giam song (g) va cac thdng sb dé

Trich xuat két qua chiéu cao song tai
cac diém T1-T6 trong thoi doan md phong
véi cac kich ban khac nhau ta sé cd cac
gia tri vé chiéu cao song trudc va sau khi

c6 cdng trinh. Tri sb chiéu cao song (Hs)
trong nghién ctu nay la chiéu cao song
trung binh cac dinh song 16n trong thoi
doan md phong. Hi€u qua giam song (e)
phan anh ty I¢ gidm séng trude va sau khi
c6 cong trinh:
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&= ﬂ361000/
q 0

0

Trong do:

e: Hiéu qua gidm song (%)

Ho: Chi€u cao song tai mot vi tri
trude khi cé cong trinh

Hi: Chi€u cao song tai cung vi tri

léy Ho

Bdng 1: Chiéu cao song (trung binh cdc dinh séng) tai cdc vi tri

Théng so Vi tri
Kich bin =4 [ B T1 T2 T3 T4 T5 T6
KBO 0,48 0,54 0,49 0,82 0,85 0,64
KB1 1,4 1.8 0,16 0,19 0,17 0,17 0,17 0,17
KB2 1,6 0,24 0,24 0,24 0,24 0,27 0,28
KB3 2,0 0,34 0,36 0,35 0,39 0,40 0,43
KB4 2,2 0,36 0,44 0,40 0,42 0,46 0,46
KB5 2,5 0,38 0,45 0,46 0,48 0,51 0,51
KB6 1.6 1,6 0,23 0,22 0,24 0,22 0,25 0,26
KB7 1,8 0,24 0,24 0,24 0,24 0,27 0,28
KB8 2 0,23 0,21 0,26 0,25 0,26 0,27
KB9 2,2 0,24 0,24 0,28 0,26 0,29 0,28
KB10 2,5 0,28 0,30 0,28 0,30 0,34 0,34
Bang 2: Hiéu quad gidm song trudc va sau khi co cong trinh
Kich ban| Théng so Vi tri
A B T1 T2 T3 T4 T5 T6

KB1 14 | 18| 66,67 64,15 65,12 79,30 80,33 73,41
KB2 1,6 49,38 55,14 51,59 70,74 67,73 55,77
KB3 2,0 28,19 33,13 28,92 52,29 52,66 32,82
KB4 2,2 24,64 18,07 18,76 49,20 46,09 27,62
KB5 2,5 20,84 16,64 5,85 41,92 39,95 20,40
KB6 16 |16 | 51,86 59,10 51,74 73,33 71,04 59,97
KB7 1,8 | 49,38 55,14 51,59 70,74 67,73 55,77
KB8 2 51,76 61,16 47,08 69,84 69,99 58,28
KB9 2,2 | 49,94 56,27 43,35 68,35 66,30 55,89
KB10 2,5 | 40,76 44,22 43,12 63,50 60,55 46,14

Két qua mo phong cho thiy khi c6
dé, hiéu qua giam song kha tét, tir 20-80%
ty timg kich ban vé b tri mit bang va
tiy timg vi tri trich xuat két qua. Khoang

cach coc theo hiang ngang (A) cang gan
nhau thi hiéu qua cang 16n, khi khoang
cach 2 hang coc la 1,4m (tuong ung voi
d6 ho sau khi xép chong 16p xe vao con
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khoang 30cm) thi hiéu qua 1én dén 80%,
tuy nhién khi khoang cach A = 2,6m thi
hi€u qua chi dat duoc khoang 15-25%.

Vi cac kich ban thay doi khoang
cach 2 hang coc (B), hiéu qua giam
song bién dong khong 16n bang bién
dong cua (A), hiéu qua giam séng bién

dong tir 40-70% voi cac kich ban thay
doi (B) tur 1,6-2,5m.

Hiéu qua giam song tai cac vi tri
ciing khéc nhau, cic vi tri cang gan cong
trinh (cach 5m) hiéu qua giam séng tot hon
so vOi cac vi tri xa cong trinh (gan bo),
mirc d6 chénh 1éch vé hiéu qua tir 10-20%.

Duwdng quan hé: Hiéu qua gidm song - Khoang cach coc A
(cacvj tri sat bo)
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Pudng quan hé: Hiéu qua gidm song - Khodng cach coc A
(cacvi tri sau ké giam song)
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Duwdng quan hé: Hidu qua gidm séng - Khoang cach hang B
(cacvi tri sat bo)

Puaong quan hé: Hiéu qua giam song - Khoang cach hang B
(céc v tri sau ké giam sdng)
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Hinh 10. Buong quan hé - Tinh theo trung binh dinh sdng max trong thoi doan
4. KET LUAN bién, mdt so giai phap da ting budc phat

Do tac dong ciia bién d6i khi hau,
nudc bién dang, do viéc xay dung cac hd
trir thuong ngudn séng Mekong, do viéc
khai thac cat qua muc v.v... da lam cho
bién dong hinh thai bd song, bo bién ving
DPBSCL dang hét sitc xao tron. Xu thé bo
bién ngay cang bi x6i 16, xam thuc. Trong
vai chuc nim gan day di c6 nhiéu giai
phéap cbng trinh, phi cong trinh dugc thuc
thi nhim han ché x6i 16, xAm thuc bo

huy hi¢u qua gidm séng gay boi tao bai.
Trong nghién ctru nady nhom tac gia de
xuat giai phap tai su dung 16p xe cii 1am
vat chin séng cho dé giam song.

Pé phan tich, danh gia hiéu qua
giam song, bang mot phuong phéap khac,
cu thé 1a phuong phap mé hinh toan thuy
dong lyc hoc, nhém tac gia dd mo phong
duogc két cdu dé trong md hinh toan va véi
mot s6 kich ban khac nhau vé kich thude,
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hinh dang két cAu. Két qua nghién ctu da
xay dung dugc cac phuong trinh tuong
quan vé hiéu qua giam séng véi céc kich
thuéc khac nhau vé miat bang cong trinh.
Tir két qua nghién ctru ndy, nhom
nghién ctru dd chon dugc kich thudc tdi
wu va tmg dung chiing vao viéc thiét k_é,
thi cong dé giam séng cho ving bo bién
Thanh Phi, tinh Bén Tre. Sau khi mé hinh

P/S:

x4y dung hoan thanh s& duoc tiép tuc theo
doi, danh gid hiéu qua giam song bang
viéc do dac thiy van tai khu vuc cong
trinh. Qua d6 ciing 1a co hoi dé kiém
nghiém lai két qua tinh toan. Nhom tac gia
s& c6 mot bai bao tiép theo dé cong bd
murc dO chinh xac cia md hinh toan khi cé
duoc két qua do dac thuc té sau mot vai
nam dua cong trinh vao sir dung.

Bai bao nay Ia san pham nghién ctru cta dé taii NCKH cip Bo: “Nghién citu gidi
phap cong nghé chong xoi lo dé bdo vé rung ngdp man vung ven bién Dong bang séng

Ciru Long”, do Ths. Db Pac Hai —
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NGHIEN CUU UNG DUNG CONG NGHE TUI PIA KY THUAT
PE NANG CAP PE BAO KET HQOP XAY DUNG PUONG GIAO THONG
NONG THON O VUNG VEN BIEN TAY PONG BANG
SONG CUU LONG

Research of applying geographic bags technology to upgrade dikes combined
with rural roads construction in the west coast of the Mekong Delta

Tong Dinh Quyét, Doin Vin Hué, Lwong Quéc Tudn.

TOM TAT: Trong nhitng ndm gan day, yéu cau xdy dung dé bao, bo bao & viing Bong bang
song Ciru Long (PBSCL) phdt trién rat manh, ngodi muc dich ngdn lii bao vé san xudt néng
nghiép, din cu, cong trinh trong ving dé bao con tao diéu kién phdt trién giao théng néng thén
va co so ha tﬁng ven dé. Thong thuong, dé bao, bo ving & PBSCL dwoc ddp bang dat ldy tir
long séng, rach lén ddp, trong dat chita nhiéu niede va chdt hitu co nén sirc chiu lwc cia ddt rat
thap. Do d6 néu ding dat dé ddp ngay dé dat dii A cao va bé rong dé theo thiét ké thi mdi dé dé
bi sat 16, bi chim lin. Nhung véi logi dat nady, nguoi ta phdi dé mét thoi gian dai tir 3+12 thang
(tuy theo logi ddt va theo mia) dé dat nén tw on dinh va dat ddp dé boc hoi mede, cé két lai roi
méi dap thanh d@é d@é lam tang kha nang dinh két va chiu luc cua ddt. Vi vdy viéc nghién ciru
nghién ciu ing dung cong nghé nii dia ky thudt dé ning cdp dé bao ket hop xdy dung dwong
giao thong nong thon sé giup da dang hoa nguon vat lieu xdy dung von ngdy cang khan hiém
nhu hién nay, bén canh do con giup giam khoi lwong dap, tang do on dinh so véi phwong dn
ddp dat truyén thong.

Tuwr khéa: i dia ky thudt, dé bao, PBSCL, geosynthetic bag, embankment, Mekong Delta.

ABSTRACT: In recent years, require construction of building dikes and embankments has
developed very strongly in many places, in addition to preventing floods, protecting agricultural
production, population, and works in the dike areas, it also creates favorable conditions for
development of rural transport and infrastructure. Normally, embankment in the Mekong Delta
are filled with soil taken from river beds and canals. The soil contains a lot of water and
organic matter, so the bearing capacity of the soil is very low. If we use this soid to fill
immediately to reach the design height and width of the dyke, the dyke roof is prone to
landslides and subsidence. But with this type of soil, it takes a long time from 3+12 months
(depending on the type of soil and the season) for the foundation soil to stabilize itself and the
embankment soil to evaporate, consolidate, and then build the dyke to increase the cohesion and
bearing capacity of the soil. Therefore, the research and application of geosynthetic bag
technology to upgrade dikes in combination with the construction of rural roads will help
diversify sources of construction materials which are increasingly scarce. It also helps to
reduce the embankment volume and increase the stability compared to the traditional
embankment method.

1. PAT VAN BE bao vé san xuat nong nghiép, dan cu, cong
trinh trong viing dé bao con tao diéu kién
phét trién giao thong nong thon va co so
ha ting ven dé. Tuy nhién, nhitng nim gan
day nhiéu doan dé bao, bd bao bi sat 16 va
ln sut ngodi yéu té khi hau (nuéc bién

Trong nhimg nam gan day, phong
trao xay dung dé bao, bo bao ¢ ving
Dong bang song Ctru Long (BBSCL) phat
trién rat manh, ngoai muc dich ngin li
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dang, han han,..) gay ra, con do nguyén
nhan 13 tuyén dé bao, bd bao trudc dé
dugc xay dung trén nén dat yéu, qua lung
bun ma qua trinh khao sét thiét ké chua
xem xét dén. Viéc dé bao bi sat 15, 10n sut
da dé lai hau qua nang nén cho nhan dan
sinh séng trong ving, 1am thiét ha vé kinh
té va hu hong co s& ha tang. Dé bao vé
dan cu va co s& vat chét thi viéc xay méi
va cai tao hé thdng dé bao hién c6 rat can
thiét va cuc ki quan trong. Hé théng dé
bao, b bao dugc hinh thanh qua nhiéu thé
hé, phan 16n 1a thi céng tha cdng, vat liéu
dap dé khong dat duoc tiéu chuan vé cip
phdi hat, van dé lun sut khong thé tranh

khoi, do than dé dugc dip trén nén dat yéu.

Do d6 viéc stra chita va cai tao gap rat
nhiéu khé khin. Giai phap st dung tui vai
dia ky thuat dé xur ly cac sy ¢b va lam méi
c4c tuyén dé bao, bo bao hién nay la 1 giai
phap hop ly.

Véi kha ning chiu kéo va phan b
déu ap luc Ién dit nén giam dwoc hién
tugng lin khong déu. Bén canh dé su
dung tdi vai dia ky thuat tan dung dugc
vit liéu dia phuong cat bién ngudn vat liéu
doi dao, vat ligu bom vao thi c6 thé bom
lién tuc cho toi khi day thi ma khéng can
dirng lai cho cd két. Bén canh d6 viéc thi
cbng thi vai dia ky thuat don gian, thi
cdng cha yéu bang may. Trong nghién
cau tap trung tinh toan tai vai cuong do
chiu luc va kha ning lam viéc voi nén dat
yéu. Tir d6 dua ra nhirng kién nghi can
thiét khi tng dung giai phap nay trong
thuc té xay dung cong trinh.

V6i cac ly do néu trén thi viéc:
“Nghién cuiu ing dung cong nghé i dia
ky thudt dé nang cdp dé bao két hop xay
dung dwong giao thdng néng thén ¢ vung
ven bién Tdy PBSCL” c¢6 ¥ nghia khoa
hoc va ¥ nghia thyc tién.

2. PHUONG PHAP TIEP CAN VA
NGHIEN CUU

Nhém téc gia sir dung dong thoi cac
phuong phap tiép can va nghién ctru chinh
sau day:

2.1. Phwong phap tiép can nghién ciu

- Trén co sé nghién cau ly thuyét,
co ché hoat dong cua vat liéu, thyc tién
cac cong trinh da dugc nghién cau tng
dung tir trude dén nay, bang phuong phap
phan tich s& danh gia dugc uu nhuge diém
cua gidi phap xay dung va nang Cap dé o
PBSCL. Trén co so tinh toan dé xuat giai
phédp tng dung tai dia ky thuat trong xay
dung nang cap dé & PBSCL.

- Tiép can thuc tién: Tiép can thyc
trang va yéu cau thuc tién trong xay dung
va nang cap dé & PBSCL nham rat ra uu
diém va han ché caa cac giai phap hién cé.

- Tiép can phuong phép khai thac,
st dung hop ly vat liéu méi: Tiép can voi
cac thanh tuu khoa hoc cbng nghé, cac
tién bo ki thuat trén thé gioi vé cong nghé,
ki thuat dé ung dung vat li¢u dia ky thuat.

- Tiép can cac thi nghiém va két qua
da nghién ctu trude day vé xay dung va
nang cip dé tong hop bd sung hoan thién
co s dit liéu phuc vu dé tai nghién ctu.

2.2. Phwong phap thuc hién:

- Phuong phap khao sat thuc dia:
Dua trén kinh nghiém thuc té, thu thap
diéu tra cac loai tai liéu téng quan vé dé,
bo bao ¢ BPBSCL.

- Phuong phap ké thira, chon loc: Sir
dung chon loc cac két qua nghién ctu tng
dung vé thi dia ki thuat c6 trén thé gioi va
trong nudc lién quan dén dé tai.

- Phuong phép phan tich théng ké:
dé tong hop va phan tich cac sb liéu va tai
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liéu thu thap theo dinh huéng mong muén
cho viéc phan tich, danh gia.

- Phuong phap nghién cau ly thuyét,
phan mém md phong: Dua trén cac tai
liéu thu thap duoc, xay dung cac so dod
tinh toan hop ly, md phong nguyén Iy lam
viéc thuc té bang cac phan mém tinh toan
dia ky thuat. Tir két qua tinh toan dé xuit
pham vi, hinh thic sir dung ti dia ky
thuat dé xay dung, nang cép dé, bo bao.

3. HIEN TRANG HE THONG PE, BO
BAO O PBSCL

3.1. Thanh tyu caa hé théng dé PBSCL

Cung véi hé théng cong trinh thiy
loi khac dugc hinh thanh qua hang tram
niam ciing nhu trong hon 30 nim dau tu
xay dung; hé théng dé, bd bao & PBSCL
da gop phan to 16n trong thanh tyu chung
cua hé thong thuy loi PBSCL, phan nao
dap tng nhu cau phét trién kinh té x& hoi
cua khu vyc. Hé théng dé by bao PBSCL
da dat duoc mot sb thanh tyu sau day:

Vé kiém soat Ii, ngay tir nhiing
nam dau thap nién 90 cua thé ky 20,
dung truéc yéu cau ting vy, dam bao san
xuat vu Hé - Thu, ngudi dan vang ngap 1i
PBSCL di trién khai dang bd bao kiém
soat 1ii dau vu (thang Tam), mang lai hiéu
qua thiét thuc cho ving ngap 1ii. Cung véi
hé théng cac cum déan cu duoc xay dung
theo chuong trinh dén cu vung ngdp 17,
hé thong giao thong két hop thuy loi da
két ndi cac khu dan cu v6i hé thong giao
thdng lién huyén, lién tinh va qudc gia,
tao thanh dia ban sinh sdng viing chic,
an toan va chu dong trong vung ngap 1a.

Vé kiém soat man, triéu cuong: hé
thdng dé ving ven bién va cta song
DPBSCL di timg budc ngan man, kiém soat
tridu cuong, song cao va dang nang dan I&n

kha nang chéng choi voi nude dang do béo.

Nhiéu tuyen dé da phat huy tét hiéu qua
trong kiém soat man va phong tranh thién
tai, nhu cac tuyén dé bién Tién Giang, Tra
Vinh, Séc Trang, Bac Liéu, Kién Giang...
Céc tinh Bén Tre, Ca Mau, tuy hé thong dé
bién chua khép kin nhung timg doan tuyén
cling da phat huy tac dung tich cuc trong
bao vé san xut ndng nghiép.

Vé két hop giao thong - thuy loi -
ddn cw, nhd thuc hién Quyét dinh 99/Qb-
TTg, hau hét cong trinh thay loi xay dung
trong thoi gian sau nay & tat ca cac  vlng
déu co su két hop khé tét gitra nao vét,
nang cap kénh, xay dung bd bao véi giao
thédng nbng thon, giao théng lién huyén,
bé tri dia ban déan cu..., dic biét & ving
ngap lut.

Vé chong xi lé bo bién, x6i 16, boi
lang sbng, kénh, trong nhiig nim qua da
c6 nhiéu cong trinh bao vé bd duoc xay
dung, viéc nao vét ctra séng, doc kénh
cling dugc thuc hién, mang lai hiéu qua
nhét dinh trong bao vé cac khu dan cu, cac
cong trinh ven bién, ven song, dam bao
kha niang cip nudc, thoat lii cua toan hé
théng. ..

3.2. Nhitng han ché, ton tai

Hau hét cac tuyén dé bién va dé cira
song DPBSCL déu c6 dic diém: duoc xay
dung qua nhiéu thoi ky, véi nhiéu chu dau
tu, khong c6 quy hoach tong thé, vi thé
khong thong nhat vé tuyén, vé chi tiéu k¥
thuat, hau nhu chua dé cap t6i nhu cau loi
dung tong hop, thiéu tdim nhin dé phat
trién cho tuong lai lau dai. Nhiéu tuyén dé
bién, dé ctra sdng hién chua co du kha
ning phong chéng thién tai, trudc nuéc
dang do gi6 bo, tridu cuong. Cac tuyén
dé bién, dé cira song chua khép kin, nhiéu
doan dé con thiéu cau, cdng hoic c6 nhiéu
nhung hau nhu hu hong nang, do d6 chua
chu dong trong tiéu ung, tiéu phen, han
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ché hiéu qua ngan min, gilr ngot, chua
dap tng yéu Cau nudi trong thay san, chwa
dam bao yéu cau két hop giao thdng ven
bién, chua ~dap ung dugc yeéu cau chuyén
d6i san xuat cho mot sé vang.

Céc tuyén dé duoc phé duyét nang
cap theo QP 667 nam 2009 cua Chinh phi
cha yéu 1a dé bién va dé ctra séng. Tuy
nhién, viéc dau tu chua dwoc tap trung,
thiéu ddng b, mang nang tinh chip va
chua kién co chu yeu m¢i chi tap trung
vao cung cd viing chic than dé, xir ly nén
dé, cing héa mit dé, tréng cay chin séng
ven dé. Cac tuyén dé nay con rat nhiéu ton
tai can khic phuc:

- Vé tong thé tuyén dé: chua duoc
khép kin, nhiéu doan cong, cua,
chiéu rong mat dé hién trang
khoang (1,5-5)m nén khi bao ld
xay ra két hop véi tridu cuong
dang cao tran bo lam anh husng
rat I6n dén doi song, cac hoat dong
canh tac cling nhu an toan sinh
mang cua nguoi dan song trong

viing bao vé cua tuyén dé. Dic biét,

rat kho khin trong cong tac ng

pho, ctitu ho trong mua mua 1d, bio.

-Pé nim siu trong khu dan cu,
trong khi dan ra ngoai sinh séng,
san xut tir nhiéu nim nay nhung
khong duoc bao vé.

- V& quy md, két ciu dé, ke chi dam
bao chéng bdo cap 9, tridu cuong
5%. V&i trudng hop béo trén cap 9
gap tridu cuong s& xay ra tinh
trang hu hong dan t6i nguy co mat
an toan dé diéu & cac tuyén dé bién.

- Vé cao trinh mat dé: cao trinh dinh
dé ¢ nhiéu doan con thap va thiéu
nhiéu so V&i cao trinh dé thiét ké
(nhiéu doan cao trinh dinh dé chi
dat tr +2,7 - +3,3). Nhiéu doan

mit dé chua duoc cing hda nén dé
bi hu hong khi nudc tran qua gay
x6i mat va méi ha luu. Nhiéu doan
dé bi lun, khéng con git dugc cao
trinh thiét ké.

-Vé mai dé&: Mai dé phia bién
thuong c6 hé sb mai tir 2+4 va phia
déng tr m=1,5+3, nhiéu doan
khong c6 co bao vé, rat nguy hiém
khi c6 song vuot mat dé tac dong
truc tiép 1&n mai.

- Chua chu trong t6i giai phap trong
va bao vé ring ngap man phia
ngoai de.

-bé khong dugc duy tu thuong
xuyén vi thé nhiéu doan da xudng
cap, rat nhidu cong dudi dé bi hu
hong ning hoic bi boi lang, gay
trd ngai lo6n cho van hanh, cho
thoat 1. [3].

4. PHAN TICH PANH GIA MQT SO
VAN DE CAN GIAl QUYET VE
XAY DUNG, NANG CAP Pk O
PBSCL LIEN QUAN PDEN
NGHIEN CUU

4.1. Mt s6 hu héng thwong gip cia dé,
bo bao ¢ PBSCL

Nhitng doan dé truc dién véi bién,
chiu anh huong truc tiép cua gi6 bao, tricu
cudng va song lén, thuong rat dé bi sat
sap, co truong hop mai sat sap va song
cuén trdi 1/3+1/2 than dé. Sat sap 1a hién
tuong phd bién nhét cua dé @ DBSCL hién
nay, khdng phai chi déi voi cac tuyén dé
duoc dip bang cét c6 tang loc nguoc va
I6p chéng tham, ma ngay ca doi voi
nhitng doan dé c6 lat da ké mai hodc tam
lat bé tong tu chén bao vé mai.

Nhitng doan dé c6 két cdu bao vé
yéu, song s& lam sap mai dé phia bién.
Nhitng doan dé bao vé ciing phia bién, do

VIEN KHOA HOC THAY LGI MIEN NAM

451



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021 - 2022

cap dé bién chua dép Ung duoc tan suat
thiét ké nén song leo tran qua dinh dé 1am
hu hong mai dé phia dong c6 thé dan dén
hién tugng vo dé.

Nhiéu doan dé trudc day co ring
phong ho chan song nén doan dé co ban
van dam bao an toan trudc diéu kién bat
loi cua tu nhién. Hién nay rirng phong ho
bi phé& huy, dé chiu truc tiép cua song va
thity triéu do vay xay d& xay ra nguy co
sat 16, vo dé.

Truong hop 11 16n, lugng nudc phia
dong tap trung nhanh do luu lwong thoat
1ii cua ctra song khéng kip, séng va triéu ¢
muc nudc bién thap ciing 14 nguyén nhan
gay ra sat o dé.

Nhimg doan dé c6 nén yéu khi nudc
triéu 1én rdi xudng rat nhanh, dong chay
do triéu s& moi réng nén din dén sat 1o
hoic sap dé o nhitng doan xung yéu.

4.2. Cac van dé sé dé xuat giai phap
trong nghién ctu
a. Vé vt liéu xay ding
. Cong trinh d¢ ¢ DBSCL thuong c6
khoi luong dat dung dé dap dé rat lon.
Néu lya chgn dat tot de dap thi phai van
chuyén xa rat ton kém va khong phu hop
véi dieu Kién giao thong con khé khan

trong viing. Vi thé, hau hét cac tuyén dé
déu str dung vat li¢u tai cho dé dap.

Pat dap duoc khai thac tir cac béi
vat liéu doc tuyén dé, c6 do am cao, kha
ning thoat nuéc kém lai duoc dap trén
nén dat yéu do d6 khong thé diung may
dam co tai trong lon dé dam dat dung
trong cao. Vat liéu dip dé khong tdt
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thudng gay ra cac van dé nhu: mat 6n
dinh mai (sat, trugt mai); 1Gn nhiéu 1am
cho dé khong dam bao cao trinh thiét ké
sau mot thoi gian dua vao st dung.

Giai phap bao vé mai dé phia
séng/bién hau hét déu dung cac giai phap
ctng thong thuong nhu bé tong tAm lat, da
dd, da xay, cAu kién bé tong dic san, ...
khéng phu hop xu hudng sinh thai, than
thién mai truong hién nay. Hon nita, giai
phap cung thuong co gia thanh cao, kém
linh hoat dé thich @ng véi céc van dé lun,
bién dang cua nén nén thuong xay ra dit
gay, hu hong khi nén chuyén vi, sat 16.

b. Vé thi cong

Viéc sir dung vat liéu dap dé tai chd
thuong kéo dai thoi gian thi céng do phai
cho ting 16p dét cb két. Mat khac st dung
dat tai chd nén d6 am rat cao nén khéng
thé dam nén theo tiéu chuan hién hanh ma
chi str dung may ui hoac may dao san va
dam. Chinh vi vay khi céac tuyén dé thi
cong xong dua vao khai thac van hanh
mot thoi gian thi két cau mat dé thuong bi

phé& v&, 16i 16m phai dap dam va chinh sua.

Hon nira véi dac thu 6 DPBSCL, viéc
dua cac thiét bi thi cong lon dén cong
truong dé dap dé gap nhiéu kho khan do
duong bo con thiéu thén, hé théng song
rach chang chit nhung nho, can va vudéng
cac cong trinh giao théng néng thdn bic
ngang kénh.

Giai phap dap dé bang dat hién nay
khong thé thi cong trong mua mua 1a mot
han ché I6n dbi véi viéc ddy nhanh tién do
thi cong xay dyng cong trinh.

5. KET QUA NGHIEN CUU
5.1. Giai phap thiét ké tdi dia k¥ thuat
Tai dia k¥ thuat dwoc lam tir cat, dat

hoic cac vt liéu khac d6 day trong céc tui
vai dia ky thuat. Ung dung tui dia ky thuat

da co lich sir trén 50 nam va dang ngay
cang tré nén phd bién trén thé gidi. Viéc sir
dung tui dia ky thuat dugc xem la mot giai
phap mém moi thay thé cho cac vat liéu
cang truyén thdng trong cac cong trinh
thay loi, 6n dinh mai déc. Mot loat cac
cbng trinh bao vé bo thanh céng sir dung
giai phap nay duoc tim thay ¢ nhiéu noi
trén thé gi¢i nhu Australia, Dirc, Canada. ..
Mot sé wu diém cua thi vai dia ky
thuat cé thé tom tit nhu sau:
- C6 thé l1am ting kha nang chiu lyc
cuia nén dat yéu 1&n 5+10 lan
- Sir dung tui dia ky thuat la giai
phdp than thién moéi truong do
khong st dung xi mang va cac
thanh phan héa hoc.

- Khong yéu cau thiét bi dic biét, c6
thé xay dung chi bang nhan lyc.

- Tpi vai dia ky thuat co trong luong
hau nhu twong dwong voi trong
luong dat nén.

- C6 thé sir dung vat liéu dip la chat
thai vat liéu xay dung nhu bé tong,
nhya duong, ngoi vo cling nhu cac
hat sau khi xt ly rac thai. Nhu vay,
thi vai dia k¥ thuat ciing c6 thé
gop phan vao viéc tai ché vat lidu
phé thai.

- C&c tui vai dia ky thuat c6 suc chiu
nén rat cao.

- C6 tac dung lam giam tiéng 6n va
rung dong trong qua trinh thi cong,
nhat 12 so véi phuong phap dong
Coc thuong su dung trong gia cd
nén dit yéu.

- Co thé su dung ngay ca d6i voi
nén dat yéu ngap nuéc. (Hajime
Matsuoka and Sihong Liu, 2006)

Tan dung nhimg wu diém trén, dé
xuat nghién cuu viéc tng dung tai dia Ky
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thuat vao xay dung, nang cap dé o PBSCL.
Giai phap bao v¢ mém nay dem lai loi fch
ca vé kinh té va méi truong hon céc giai
phép str dung vat liéu cing truyén thdng
dung bé tong, da. Giai phap sé dem lai hiéu
qua nhd cac cac dic tinh noi bat sau:

- Ngan dugc tac dong dat tach hat
vat liéu cudn theo dong chay nén
I6p vat liéu trén cung co tac dung
la man chéng x4i mon.

- Két cAu 1a vat lieu mém, néu nén
bi bién dang thi bao bién dang theo
nén cac hat dat min ¢ day, hai bén
bd sbng khéng thé chay theo dong
nudce, do do6 tac dung xam thuc caa
dong nudce bi khdng ché.

- Két cdu lap ghép theo tiung don
nguyén nén yéu cau xay dung twong
d6i don gian, st dung cac thiét bi
thi cong dat, vat lieu va lao dong
pho thong san ¢ tai dia phuwong; C6
thé thi cong trong diéu kién ngap
nuée, khdng can xa 1y nén mong.
Piéu nay dic biét phu hop véi diéu
kién tu nhién cua ving va diéu kién
kinh té ctia nuoc ta hién nay.

- Két cau linh hoat va dé dang diéu
chinh ciing nhu loai bo khi can
nang cap hay thay d6i. Ngoai ra,
c6 thé trong co ngay trén bao cat
vira bao vé bao dong thoi tao tham
c6 xanh ty nhién hoa hgp vaéi canh
quan séng nudc xung quanh [1].

Tir nhimg wu diém va tinh kha thi
trong thuc tién xay dung, yéu cau dit ra
cua thiét ké tai dia ky thuat 1a phai dam
bao d6 chic chan, chdng chiu dugc céc tac
dong cua tu nhién, d& dang san xuét va
thuan tién trong qua trinh xay dung boi
cac thiét bj thi cong don gian va lao dong
thi cong. Viéc thiét ké tai dia ky thuat
trong chuong nay bao gém chon vat lidu

dap, vat liéu may tdi, cach thac may tdi va
hinh dang, kich thuéc tdi thich hop.

5.1.1. Chen lya vt ligu dip

Mot trong nhirng loi ich cta viéc sir
dung tai vai dia ky thuat trong xay dung
va nang cap dé cho phép str dung vat liéu
dap tai chd dia phuong gia ré. Do d6, hau
hét cac loai dat, cat, vat liéu thai co thé
duoc st dung 1am vat liéu dép. Tuy nhién,
dé xuat sir dung cét lam vat liéu chua
trong tdi vi nhirng ly do sau:

- Cét 1a tai nguyén c6 sin & nhiéu

noi trong khu vuc PBSCL

- Cat c6 tinh thoat nudc nhanh gitp

thoat nudc trong khdi dap phia sau

- Cat c6 cuong do chiu lyc 16n so
véi cac vat liéu nhu dat dap

- Cét ¢6 thé trong duoc mot sb loai
thuc vat , tao tham xanh than thién
moi truong cho cong trinh.

5.1.2. Chen lga vt ligu may tui
a. So lwoc vé vat liéu dia ky thugt

Vit liéu dia ky thuat duoc san xuat tir
nhiing loai chu yeéu cua vat liéu polimer:

- Polyester (PET)

- Polypropylene (PP)
- Polyethylene (PE)
- Polyamide (PA)

Khéng c6 san pham dia ky thuat
tong hop nao duoc 1am bang polymer
100% nhya. Cac nhya trén duoc tron 1an
hoic pha ché véi chat chéng oxy héa,
sang loc, chat don va nguyén liéu khéc
cho nhiéu muc dich. Téng sé luong cua
mdi chat phu gia trong mot cong thuc
duoc dua ra rat khac nhau tir téi thiéu 1a
1% cho t&i 50%. Cac phu gia c6 chuac
nang nhu hap thy tia UV, chét chéng oxy
hoa, chat on dinh nhiét,...[5].
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Bang 1: So sanh tinh chat vat liéu dia ky thugt

Nhom polymer

Pac tinh

Polyester
(PET)

Polyamide |Polypropylene
(PA) (PP)

Polyethylen
(PE)

Cwong do

3

Modul dan hoi

Bién dang pha hoai

bé rao

Trong lwgng don vi

Gia thanh

Tinh khang UV

Khing kiém

Chéng nim, méi mot, ¢on tring

Chong chay

Khing chit tay rira

WINI NP W W WL, N W

WINI N W NN NN DNDNNDDND
WL N WO WP P W W,
Wik, WO W WP P W W,

Ghi cha: 1: thip; 3: cao,

Bang 2: Mgt sé thdng sé vat lidu polymer

Vat liéu co | Khdilwong | Cudong dd chiu kéo | Modul dan héi | Bién dang t6i han
ban don vi (kg/m*)| & 20°C (N/mm?) (N/mm?) (%)

PET 1.380 800 — 1.200 12.000 - 18.000 8-15

PP 900 400 - 600 2.000 — 5.000 10 - 40
LDPE 920 80 - 250 200 — 1.200 20 - 80
HDPE 950 350 - 600 600 — 6.000 10 - 45

PA 1.140 700 - 900 3.000 — 4.000 15 - 30

PVC 1.250 20 - 50 10 -100 50 -150

b. Dac tinh, chizc nang va ving dung
cua vai dia ky thugt
Khi thiét ké cong trinh, dua trén
muc tiéu, nhiém vu cta cong trinh dé phan
tich cac yéu cau can thiét; sau do chon lya
vat liéu va cau kién thich hop dap ng cac
yéu cau dit ra. Tuong ty, khi tng dung vai
dia k¥ thuat cho cong trinh nhat dinh, c6
thé chon duoc loai vai dia ky thuat bang

cach xac dinh cac chirc nang chinh can c6
dé dap rng yéu cau cua cong trinh.

Trong cac cong trinh xay dung, vai
dia ky thuat thuong c6 5 chic nang chinh
tach biét hodc két hop sau day: loc, phan
cach, thoat nudc, gia cuong va bao vé.

Budc dau tién dé danh gia thiét ké
va cong dung cua vai dia ky thuat la xac
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dinh chic nang chu yeu can {ng dung.
Céac chirc nang chu yéu cia mot sb loai

ng dung thuong giap duoc biéu dién &
bang sau:

Bang 3: Quan hé giira chize nang, dac tinh va ing dung

Chirc niing |Pic tinh yéu ciu Ung dung Vit liéu
Gia cwong | Bén, cung, gitt | Gia ¢ mai doc PET - dét
dat, tham nudc z ~ N A A
bap trén nén dat yeu
Bao vé bo va nén
Loc, thoat | Pan hoi, giir dat Bao vé méi déc chd e 1a PET, PP, PE,
: ; ’ > | Bdo v€ mai doc chong x6i 16 A
nudc va tham nudc i i £ P AAde;t hf‘y
phan cach Lam 16p gitr dit phia sau cong trinh khong dét
Phan cach cac 16p dat hodc thoat nudc
Bdo vé/man| Pan hoi, giit dat, | Lam 16p 16t/chéng tham cho ho chira HDPE,
chin kin nudc — T i . - LDPE, PVC-
Bdo v¢ ho dao va ho mong sau PECB, CPE
Giit chét thai

Budc tiép theo 1a xac dinh cac hé sb
anh huong hay tac dong téi hi¢u qua cua
vai dia ky thuat va xac dinh céc tinh chat
can thiét dé chong lai anh huong nay.

Cac tinh chat nhu cuong do va do
din dai bat nguon tir vat liéu co ban
(polymers) va tr hinh dang san pham (tinh
tham va giir dat). Vi dy, d6i véi vat liu
dia ky thuat, d6 bén va do cung 1a hai dic
tinh khéc biét cua gia c6 dat, do do, no doi
hoi mot vat lieu bén, trong d6i cung va
phai thim nuéc. Hon nita su thay doi
nhiét do, phong hoa, truot va pha hoai co
tac dong lon dén ung suit cho phép. Vi
vy vai dét bang polyester 1a su lya chon
hop 1y. Do d6, chi cd vai dét PE va ludi
PE vé&i modul dan héi cao méi thich hop
nhu vat liéu gia cuong.

c. Chon vdi dia ky thudr d@é may tdi

Chon vai dia ky thuat la mét trong
nhitng yéu t6 quan trong anh huong truc
tiép dén chét luong tdi vai dia ky thuat va
chi phi xay dung. Vi vay, can chon dung
loai vai dia k¥ thuat phu hop véi chicc nang
g dung va diéu kién khu vuc xay dung.

Nhu gi6i thiéu ¢ trén vai dia ky
thuat duoc chia thanh ba loai chinh: vai
dia ky thuat dét, vai dia ky thuat khong dét
va vai dia ky thuat dét kim. Vai dia k§
thuat dét va dét kim duoc dac trung boi do
bén kéo cao, do d6 chu yéu duoc sir dung
nhu 16p cbt gia ¢b va 16p ngan cach. Hon
nira, do do day nho chung co tinh gian dai
kém va do bén chdng xuyén thing nho.
Nguoc lai, dac tinh cua vai dia ky thuat
khong dét la tinh gidn dai cao. Vai khdng
dét co cudng d6 bién dang chéng thing
I6n, stc chiu ma sat cao nho d6 day lon va
dugc st dung chu yéu nhu 1a 16p loc
(PIANC, 2011). Ngoai ra, vai dia k¥ thuat
khong dét co goc ma séat I6n hon vai dia
ky thuat dét. Cac dac tinh cua vai dia ky
thuat khdng dét thich hop dé sir dung ché
tao ti BDKT.

Chon loai vai phai dua vao diéu kién
lam viéc cua cac tai DKT. Cac tai vai dia
ky thuat chiu sy mai mon lién tuc do cat,
soi, da trong dong chay va song, vi vay
vai dia ky thuat phai c6 strc chiu ma sat
cao. Ngoai ra, cac tui vai dia ky thuat con
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chiu tac dong thay ddi giita wét va khod
theo chu ky do s thay tridu. D6 thim cua
vai dia ky thuat quyét dinh khoang thoi
gian bdo hoa cua vat liéu dap sau khi bi
ngap nudc. Su 6n dinh caa cong trinh phu
thudc tinh thoat nuwéc cua vai, cang thoat
nu6c nhanh cdng trinh cang 6n dinh. Hon
nira, gOC ma sat rit quan trong khi déanh
gid su 6n dinh cong trinh. Ngoai ra, tudi
tho cua tui vai dia ky thuat phu thugc vao
thoi gian tiép xuc vai tia cuc tim (UV) tur
bic xa mat troi, nhiét, oxy va cac yéu tb
khi hau khac [6].

O khu vyc Dong bang séng Ciu
Long, dong chay cha yéu mang phil sa va
sinh vat phu du nén kha niang mai mon va
choc thung bao khéng cao. Do vay c6 thé
chon lya vai c6 chiéu day vira phai dé
giam gia thanh.

Ngoai ra, sac chiu kéo cua vai dia
ky thuat phai dugc dam bao trong qua
trinh xay dung. D6 bén va stc chiu kéo
cua vai may tdi s& duoc thi nghiém kiém
tra & phan sau.

Tur cac diéu kién trén, cac loai vai
khong dét c6 6n dinh hoat hdéa UV phu
hop dé 1am bao cat. Do ching mém dé
dang may bao ciing nhu chiéu day Ién hon,
ma sat cao hon va thuong ng dung lam
tang loc nguoc so véi cac loai vai dét. Bén
canh d6, bang cach két hop véi viéc trong
o trén bao cat sé hinh thanh 16p boc bao
vé bao cat tir cac tac dong dong chay va
anh ning mat troi. Vi vay, so bo co thé
chon vai khong dét TS30 hodc tuong
duong c6 on dinh hoat héa UV dé lam vat
liéu may tui.

Bang 4: Tiéu chuan ky thugt vdi dia ky thugt TS30

Chi tiéu — Properties Phuong phap Pon vi Gia tri

1 | Cuodng do chiu kéo ISO 01319 KN/ m 11,5
Tensile Strength

2 | Dan dai khi duat ISO 10319 % 75/35
Elongation at break

3 | Nang lugng chiu kéo Tinh KN/ m 3,2

4 | Strc khang thung CBR ISO 12236 N 1750
CBR Puncture Resitance

5 | Roi con — Cone Drop ISO 13433 Mm 27

6 | Kich thudce 16 090 ISO 12956 mm 0,1
Opening size 090

7 | Hé sb thim tai 50mm ISO 11058 I/m?/s 100
Permeability at 50mm

8 | Hé sb thim tai 100mm ISO 11058 I/m?/s 187
Permeability at 100mm

9 | Hé sb tham dung ISO 11058 m/s 3,10-3
Permeability
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10 | Luu luong thdm ngang ISO 12958 I/m.h 7
20kPa

11 | Luu luong thAm ngang ISO 12958 I/m.h 2,2
200kPa

12 | Trong luong ISO 9864 g/m? 155
Mass per Unit area

13 | B¢ day P=2kPa ISO 9863 mm 15
Thickness under 2kPa

14 | Kéo giat ASTM D 4632 N 690/600
Grab tensile strength

15 | Bd gian dirt kéo giat ASTM D 4595 % 75/40
Grab elongation

16 | Kich thudc 16 095 ASTM D 4751 mm 0,25
Opening size 095

17 | He s6 thdm ASMT D 4491 s-1 2,7
Permeability

19 | Chiéu dai x Rong mxm 225X 4

21 | Trong lugng cudn kg 150

Vai khong dét xuyén kim SO dé% lién tuc100%

22 | Tinh chit vat Iy + Polymer polypropylene chinh pham dugc 6n dinh hda UV

24 | Surc khang UV - Luc kéo + Gilt dugc hon 70% cuong d6 ban dau sau
choc thing 03 thang phoi ngoai troi

26 | Strc khang hoa hoc Khéng bi anh huéng béi pH =2 - 13

5.1.3. Céch tharc may tai

Do bén cua tai dia ky thuat sau khi
thi cdng khdng chi phu thudc vao cuong
d6 kéo cuia vai ma con phu thudc phan 16n
vao cuong d6 ctaa méi ndi. Cac méi ndi
thudng 13 noi tap trung wng suat kéo va co
cuong d6 kéo nho hon vai. Vi vay, d6 bén
téng thé cua tdi s& bi gisi han bai do bén
ctia cac moi néi.

C6 nhiéu ky thuat ndi tai vai dia ky
thuat nhu may, moc cai, cot, ndi bang
nhiét, keo dan. May tui 1a cach ndi chic

chan nhat, don gian va nhat 1a cd thé thuc
hién ngay tai cong truong.

a. Kiéu may

Pé tinh toan dung cudng do cua tui,
can phai xét dén cuong do chiu kéo cua
cac duong may, kiéu may va ty Ié giia
cuong d6 mdi ndi so véi cuong do cua vai.
Cudng do cac mdi ndi phy thudc vao kiéu
may va c6 thé thay ddi tir 30+70% cuong
d6 cua vai dia ki thuat. Mot sé kiéu may
thong dung dé khau ndi vai dia ki thuat
dugc dua ra trong bang dudi [6]:
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Bang 5: M4t sé kiéu may néi théng dung

Kiéu may

Cwong do moi noi

Kiéu chip tay

30 - 50% cuong d0 soi

Kiéu con buém

40 - 70% cuong do soi

Kiéu chit J

30 - 60% cuong do soi

Kiéu chit J doi

I\
!
v
U

50 - 70% cuong d0 soi

Tuy thuéc vao kich thudc tui,
phuong phap xép dat tai va nguy co tac
dong toi tui ma dung duong may don,
may d6i hay may ba cho cac mdi ndi. Doi
VGi cac tli chira tir 1m® vat liu tré 1én yéu
cau phai sir dung dudng may doi. Cac
kiéu may cudn (kiéu con buém hay chir J)

c6 do gitr dat tdt hon, nhit 1a ddi voi dat
hat min. Kiéu chip tay thuong duoc ding
nhét tuy nhién c6 do giir dat kém hon. Tuy
nhién, dé thuan tién cho viéc may tdi voi
thiét bi hién nay va d& ap dung tai cong
truong, 3 loai kiéu may sau dugc chon va
lam thi nghiém kéo.

Kidu chip tav Kiéu chit J-1 Kiéu chiz J-2
P dwong may dwong may

Hinh 3: Cac logi kiéu may

b. Mui may va chi khau

Pé dam bao mdi ndi khdng bi xé
rach trong qua trinh thi cong, cudong do
mdi ndi phai dat xap xi cuong do Soi vai
ma phu thudc vao loai miii may va loai chi
khau. Luu ¥y ngay tai mdi ndi can dé du
mot it mép vai.

chon lam thi nghi¢m

Chi may co0 vai loai nhu chi nylon,
chi polymer cuong dd cao,... dugc chon
tuy theo loai vai st dung. Chi khau phai cé
d6 bén cao, kha ning chdng mai mon va
chéng tia UV 6n dinh va dép Gng cac yéu
cau k¥ thuat. Chi khau ciing phai mém déo
va cho cac bong bong khi thoét ra.
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Hai loai miii may tdi vai BDKT duoc
st dung pho bién hién nay, bao gom miii

Chi trén
o De

Chi dudi

khau ching va miii may moéc xich kép nhu
minh hoa ¢ dudi day [6].

Hinh 4: Miii may chdng (trdi), miii may méc xich (pha)

5.1.4.Chon lga hinh dang, kich thwéc tui

a. Chon hinh dang va kich thuoc
tui/bao dia Ky thugt

Céc thi/bao dia ky thuat c6 thé duoc
ché tao theo cac kich ¢& va hinh dang
khac nhau nham pht hop véi yéu cau thiét
ké va xay dung. Kich thudc bao co thé
duoc x4c dinh dua vao cac diéu kién thay
lyc va diéu kién lam viéc, van chuyén.
Céac thi dia ky thuat co thé tich 1én toi
2,5m? @3 dwoc ung dung thanh cong trong
cac cdng trinh bao vé bo bién. Cac bao dia
ky thuat nho khoang 100 kg s& dé dang
cho viéc san xuit ciing nhu van chuyén,
lip dat bang thu cong. Do d6, chon tdi dia
k¥ thuat loai nho dé nghién ung dung (tir
day goi la bao cét).

Mot diém can quan tm khac 1a hinh
dang cua bao s& anh huong toi 6n dinh cua
mai bo do nd tac dong tai dién tich mat
tiép xUc gitra cac don nguyén bao cat gan
ké véi nhau. Céc bao cat phai c6 hinh

dang dam bao can bang on dinh khi xép
chong chang Ién nhau.

Dé chon kich thuéc t6i wu, 02 loai
bao duoc may thir nghiém. Bao loai A
dugc may theo hinh khéi (100x40x20)cm,
va bao loai B may 2 mép bao cd kich
thudc (100x60)cm. Sau khi d6 day cat, 2
bao duogc budc dau bang day cép rat. Ca 2
bao c6 trong lugng khoang 85+ 90kg. Tuy
nhién, bao loai A c6 dang hinh hop, do d6
s& d& sap xép va s& 6n dinh hon so vai bao
loai B. Vi vay, dé nghi chon bao loai A dé
lam tai dia ky thuat.

Sau khi d6 cat va dong bao bang cat
kho, bao s& c6 dang hinh khéi c6 kich
thudc hoan thién (60x40x20)cm. Mot mai
déc nho 1:1 véi 3 tang bao duogc xay dyng
thir tir bao cat duoc chon da ching to rang
cau trac dat dugc do on dinh can thiét
(Hinh 6: Bao cat sau khi duoc do day
(trai) va mai dc bang bao thi diém (phai).

(

Hinh 5: Bao cdt sau khi dwoc do day (tréi) va mai doc bang bao thi diém (phdi)
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b. Bao cat dia ky thuat

Céc bao cat BDKT duoc xem la vat
liéu mém, mét giai phap thay thé cho cac
vat liéu cang truyén théng (d4, hoc, bé
tong...) dé bao vé bo. Cac bao dugc xép
chdng léch nhau theo mai déc dé tao thanh
I6p gia ¢ mai. Vi vay, sy hu hong cua
maoi thi cat hay mot nhom tdi anh huong
t4i On dinh cho toan bo ciu trdc.

Trong qua trinh x&y dyng, cac bao
cét c6 thé duoc tha xudng hay d6 déng tir
trén cao ma dan téi hu hong bao. Cac hinh
thic pha hoai bao c6 kha nang xay ra bao
gom: thung bao, hong duong may bao, dit
day budc hay bién dang 1am mét hinh
dang thiét ké ban dau bao.

Két qua thi nghiém tha roi bao trén
nén cing va nén mém dugc tong két trong
nhan xét nhu sau:

Thir nghiém tha roi bao s€ bi hu hong

Bao cat

Cat

Trudng hap 1 : Bao cal khong ¢o duoi

khi chang roi trén nén cing. Ddi véi nén
mém, cét bao cat c6 thé duoc sir dung lai
sau khi dugc stra chira va thay day budc
moi khi ching roi tor do cao 2m. Tuy
nhién, dé dam bao an toan cling nhu on
dinh cho toan bo cong trinh, kién nghi
chiéu cao tha roi bao trén nén mém 1a 1m.

Ngoai ra, thi nghiém chi ra rang
thung bao, dat day budc, va bién dang 16n
14 nhirng hinh thic pha hoai chinh caa bao
cat trong thtr nghiém tha roi. Diéu nay
chang t6 rang chi may va cac mdi ndi
chon may bao dam bao yéu cau thiét ké.

c. Giai phap bao céat dia ky thugt co

duoi neo

Mot trong nhitng co ché phéa hoai
pho bién caa 16p méi bang bao cét 1a kha
nang trugt cua bao dudi tac dong cia song.
Pé tang kha niang chéng truot, ¢d thé ting
kich thuéc bao tuy nhién nhu vay dé dan
dén khé khin trong san xuét va thi cong.

Duoi vai DKT Bao cat

W Lyckéo

Trudng hgp 2 : Bao cat co dudi

Hinh 6. Bao cdt PKT khong cé dudi va cé dudi neo

Mot giai phap khéc la stir dung bao
cat dkt co dudi dong vai trdo nhu cbt neo
lam tang kha niang chdng truot cua bao.
Giai phap nay xuét phat tir y tuong két
hop bao cat dkt va tac dung lam 16p cét
gia cuong cua vai dkt dé ting luc khang
truot cua bao. Két qua thi nghiém kéo
thdy riang luc chong kéo truot cua bao cat
c6 duoi tang trén 150%+200% so véi bao

cat khong dudi. Két luan dudi bao di cai
thién dang ké sirc khang trugt cua bao cat.
Nhu vay bao cat c6 dudi co thé ung dung
dé bao vé mai cac két cau chua vat ligu
ddp phia trong nhu mai dé, b bao, ke,
tuong chan.

K&t luan: Tir cac phén tich va danh
gia trén, nhdm nghién ctiu lua chon thi dia
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ky thuat chia cat may bang vai dia ky
thuat khong dét TS30, 100% soi
polypropylene duc 16 kim, khang UV c6
do bén kéo 11,5 KN/m; kich thudc bao
sau khi d6 cat xap xi (60x40x20)cm véi
trong lwong khoang 90 kg; dudi bao bing
vai dia ky thuat dét PP50 dé tinh toan va
danh gia 6n dinh két cau & phan tiép theo
khi di vao str dung.

5.2. Két qua tinh toan én dinh
5.2.1. Trwong hep tinh toan

Viéc tinh toan 6n dinh dugc thuc
hién cho mai dat va mai s dung bao cat
dia ky thuat, véi mdi kiéu mai tinh cho 5
truong hop hé sé mai thay doi tir 1,0 toi
3,0. Téng cong co6 10 truong hop tinh toan
néu dudi day:

Bang 6: CAc trwong hep tinh toan on dinh dia ky thugt

B i Truwong hop tinh toan
H¢ s0 mai doc -
Mai dat Mai sir dung bao cat dkt
m=1,0 1A 1B
m=15 2A 2B
m=2,0 3A 3B
m=2,5 4A 4B
m=3,0 5A 5B

5.2.2. Tinh toan dai dién cho truong
hep A — dap dat tu nhién

a. Thdng s¢ tinh toan:
- Cao trinh dap +3,0 m
- Cao trinh mat dét tw nhién +0,0 m

- Muc nudc trong than dé do mua
+2,0 m

- Tai trong phan bd (thiét bi thi
cong) 10 KN/m?

Bang 7: Thong sé ddt ddp, dat nén

Théng s6 Thong s6 dat dip | Thong sé dat nén
Dung trong tu nhién, v, kN/m? 16,2 18,5
Dung trong bao hoa, yu, kN/m? 17 18,86
Luc dinh C, Kn/m? 6 14,91
Géc ma sat trong () 4%3( 14°50°
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Hinh 7: So' dé tinh todn trirong hop A — ddp dat ti nhién

b. Két qua tinh toan

Hinh 8: Két qua tinh todn trwong hop A — dép ddt tw nhién

5.2.3. Tinh todn dai dién cho trwong - Muc nudc trong than dé do mua
hop B — s dung bao cdat DKT bdo +2,0m
ve mal - Tai trong phan bd (thiét bi thi
a. Thdng sé tinh toan: cong) 10 KN/m?
- Cao trinh ddp +3,0 m - B& mit gia ¢6 2 16p bao cat dia ky

thuat kich thudc 60x40x20cm

- Cao trinh mat dat ty nhién +0,0 m :
- Chiéu dai neo 2,5m; 60cm/dudi neo
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Bang 8: Thong so dia ky thugt

Thona sé Thong s6| Thong sb [Thong sb cat|  Thong sé vai dia ky
g dat dap | datnen | trong bao thuat lam cot neo

Dung trong tw nhién, y,, KN/m®| 16,2 18,5 18
Dung trong bao hoa, vy, KN/M®| 17 18,73 18,2
Luc dinh C, Kn/m? 50 kN/m (Cuwong dé chiu

6 14,91 6 kéo)

5 kN/m? (Siéc bam dinh)
G6c ma sat trong () 4°30° | 14%0° 28 40°
; R '
s g
:‘—\—‘_’r'

Oat dap

Hinh 9: So do tinh todn truong hop B — sir dung bao cdat PKT bdo Vé mdi dé

b. Két qua tinh toan:

4.500

Hinh 10: Két qud tinh todn truong hop B — sir dung bao cdt PKT bao vé mdi dé
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c. Tong hop két qud tinh toan

Két qua tinh toan 6n dinh cho cac hé sé mai cho két qua trong bang dudi:

r o2
ANA R

Bang 9: Tong hop két qud tinh toan hé sé on dinh

Hé s6 6n dinh FS Chénh 1¢ch h¢ s6
STT | Hgsb maidbc Mai dét Mai bao cit PKT on dinh
1 1,0 0,794 1,534 0,740
2 1,5 1,010 1,550 0,540
3 2,5 1,238 1,574 0,336
4 2,5 1,460 1,678 0,218
5 3,0 1,667 1,859 0,192

QUAN HE GIUA HE SO MAI VA HE SO ON PINH

1,534 1,550 1,574

1,238

1,010
0,80

0,794
0,60

0,40
1,0 1,5 2,0

1,859

1,667

1,460

Mai dat Madi bao cat BKT

Hinh 11: Biéu do phan tich quan hé giiza hé sé on dinh trong 2 trwong hop A - B

6. KET LUAN VA KIEN NGHI

Viéc su dung bao cat BDKT trong
xay dung nang cip dé co hiéu qua thiét
thuc thé hién rd qua hé s 6n dinh cong
trinh. Ngoai tac dung giam khdi lugng
dap, giam kich thudc mit cat, ting chiéu
cao khéi dip con ting d6 6n dinh so Vi
phuong an dép dét truyén thing.

Ung dung bao cat DKT bao vé mai

c6 hiéu qua 16n nhat d6i véi cac mai doc
dang c6 hé s6 mai nho. Khi khéi dat dap
cang thoai, chénh léch hé sb 6n dinh gitra
méi bang bao cat dkt va mai dat cang nho,
nghia 1a hiéu quéa cua bao cat BDKT cang
giam di.
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GIOI THIEU MOT SO GIAI PHAP CONG NGHE SU DUNG VAT LIEU
THAN THIEN VOI MOI TRUONG HAN CHE XOI LO BO, BAI PE BAO
VE, PHUC HOI RUNG NGAP MAN VUNG VEN BIEN PONG BANG
SONG CUU LONG

Dé Pic Hai, Ung Ngoc Nam, Nguyén Dang Huy
Vien Khoa hoc Thuy loi mién Nam

TOM TAT: Bai bdo ndy gidi thiéu dé xudt mét sé gidi phap cong nghé than thién véi moi
truong han ché x6i 16 bo, bdi dé bdo vé, phuc hoi rimg ngdp man viing ven bién Pong bang
song Ciru Long dya trén cac ddc diém ti nhién, cdc gidi phdp cong nghé bao vé bo, cong nghé
vé vt liéu chong sat 16, x6i bdi hién nay tai Viét Nam va trén thé gidi.

Tir khéa: Cong nghé, than thién véi méi trwong, x6i 16, bdo vé bdi, rieng ngdp mdn, ven bién
DBSCL.

ABSTRACT: This paper has introduced and proposed a number of environmentally friendly
technological solutions to limit shoreline and beach erosion to protect and restore mangrove
forests in the coastal area of the Mekong Delta based on natural characteristics, technological
solutions for shore protection, technology of materials to prevent the erosion currently in
Vietnam and around the world.

Keywords: Technology, environmental friendly, erosion, shoreline protection, mangroves,

coastal Mekong Delta.

1. PAT VAN BPE

Trude dién bién x6i 16 b bién, bai
bdi lam suy giam, mat rung ngap man
(RNM) ving ven bién Ddng biang soéng
Cuu Long (BDBSCL) ngay cang phuc tap,
dién ra nhanh trong thoi gian gan day.
Thoi gian vua qua va hién nay, khu vyc
Pong bang song Ciru Long da dugc Dang,
Nha nudc quan tdm, chu dong trién khai
cac chuong trinh hop tac véi cac nude
trén thé gidi cung cac co quan ban nganh
trong nudc c6 lién quan tham gia nghién
clru, Gng pho tinh trang sat 16 bo song, bo
bién, mat rung ngap médn dé han ché thiét
hai vé tai san, ha tang k¥ thuat, chong méat
dat, mét rimg. Viéc xay dung cac hé thong
cong trinh bdo v€é bo bién, bao vé RNM
cac hang muyc trén cong trinh 13 t6 hop co
s& ha tng bao vé an toan cho giai dat ven
bién gdm RNM, dé bién khu dan cu va
cac hoat dong kinh t& xd hoi ving ven
bién phia sau cong trinh.

Véi thyc té clia cong tac chong x6i
10, gay bdi tao bai bao vé ring ngap man,
bao vé bai bdi ven bién theo truyen thong
trudc ddy hau hét cac giai phap chong X0l
16 bao vé bd bién dugc xac 1ap chu yéu
phai dam bao k¥ thudt va thong qua chi
tiéu kinh té duoc quy ddi bang tién. Tuy
nhién, v6i sy phat trién cua xd ho1, chinh
tri va xu hudng hoi nhap quoc te theo
quan diém hién nay, ngoai yéu t6 vé k¥
thuat va kinh té thi cac yéu t6 lién quan
dén x3 hoi, moi truong can phai dugc xem
xét khi dua ra quyét dinh lya chon phuong
an, nhim dam bao tinh phat trién bén
viing, da muc tiéu va dau tu khong héi
tiéc va giai phap cong nghé than thién voi
moéi truong hién nay dang dugce quan tam
va chéc chan s& phat trién trong tuong lai.

Pé c6 thém thong tin nham hd tro
lga chon gidi phdp cong trinh bao vé
RNM cho cac nha quan 1y, tu van va can
bd khoa hoc, trong khuon khd bai viét
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nay, nhom tac gia tap trung dé cap mot sb
giai phap cong ngh¢ thén thién véi moi
truong chéng x6i 16 bai dé bao vé, phuc
héi rimg ngap min vung ven bién DPBSCL
dya trén cac dac thu dién hinh nhu: do cao
song bién khong qua 16n, bii bién rong va
néng, khu vuc it xay ra cac con bao manh,
nén mong dia chit mém yéu va d01 tuong
bao v¢ la ring ngdp médn c6 yéu cau thoi
gian bao vé c¢6 thé khong qua dai dé RNM
c6 thé phuc hdi va phat trién.

2. PHUONG PHAP NGHIEN CUU
2.1. Pham vi va @6i twong nghién ctru

Pham vi nghién ctru 1a vang ven bién
DBSCL tur Tién Giang t61 Kién Giang,.

Pbi twong nghién ctru chinh 1a mot
sO giai phap cong nghé than thién véi moi
truong chéng x6i 16 bai dé bao vé, phuc
hoi rimg ngap min ven bién.

2.2. Phwong phap nghién ciru

- Phuong phap déu tra khao sat hién
truong: Didu tra khao sit ving ven bién
DBSCL, hién trang RNM, céc khu vuc x61
boi, cac cong trinh bao vé by, cong trinh
giam song gay boi trén dai ven bién tur
Tién Giang dén Kién Giang.

- Phuong phap ké thira - tong hop -
thong ké: Ké thira cac két qua nghién ciru
vé cac giai phap bao vé bo, gidm song gay
boi trén thé gidi va Viét Nam, cac két qua
dé tai, du an da thyc hién lién quan dén
van d& nghién ctru.

- Phuong phép chuyén gia: Tham
khao ¥ kién cac chuyén gia thong qua cac
budi hoi thao, trao d6i hoc thuat, hop tac
nghién ciru két hop v&i kinh nghiém
nghién clru.

3. MOT SO TIKU CHI THAN THIEN
VOI MOI TRUONG
Thuc hién cac giai phap cong nghé

chéng x6i dé bao vé phuc hoi va phat trién
RNM, it nhidu s& lam thay doi dén méi
truong ¢ khu vuc xay dung cong trinh va
tham chi c6 thé anh huong dén nhimg ving
rong 16n hon lan can khu vuc xay dung
cong trinh. Do d6 xem xét cic yéu td tac
dong dén moi truong la hét strc quan trong
trong quyét dinh Iya chon giai phap thiét
ké, thi cong va vat liéu phu hop véi dic
diém ty nhién, dan sinh kinh t khu vuc
ven bién.

Céc tiéu chi danh gia vé téc dong
dén moi trudng cua giai phap bao vé va
phat trién RNM lua chon duoc dé xuit
xem x¢ét dya cac tiéu chi: khong lam anh
hudng x4u dén méi trudng tu nhién xung
quanh dong thoi anh hudng tich cuc nhiéu
hay it t&i ca moi truong va ngudi dan sinh
séng quanh khu vuc nham tao ra mot moi
truong séng va phat trién lanh manh cho
cac loai dong thuc vat va con nguoi cling
nhu gép phan bao vé méi trudng tai mdi
dia phuong khi xay dung cong trinh; cac
vat liéu xay dung phu hop véi méi truong
khu vuc khi xay dung va dua vao van
hanh, cong trinh dugc xay dung tur cac
loai vat liéu ty nhién, vat liu dia phuong,
vat liéu tai cho 1an vat liéu tai ché, tan
dung céac nguon vat liéu tir cac hoat dong
kinh té, xdy dung khéc... va qué trinh hoat
dong han ché 6 nhidm, chat thai, hay hoai
moi truong tu nhién.

Ngoai ra cac gidi phap cong nghé
con xem xét dén cac yéu t6 tic dong dén
mdi trudong kinh té, xa hoi nhu: tdp quan
sinh hoat, sinh ké cua nguoi dan, 6n dinh
san xuat, on dinh thu nhap, thay ddi nhan
thirc va xa hoi hoa cong nghé dé doanh
nghiép, nguoi dan co thé tham gia. ..

4. CAC GIAI PHAP CONG NGHE DE
XUAT

Cac giai phap cong nghé han ché sat
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16 bai RNM, chdng x6i bii truéc RNM 12
cac giai phap bao vé bj dong dé chdng
chiu tac dong cua séng bién, dong chay
ven bd. Trén co s& cac dic diém tu nhién,
cac giai phap hién co, cac cong ngh¢ bao
vé bo, chdng sat 16, x6i bai hién nay va
cac cong nghé vé vt lidu... trong khuén
khé bai bao nay gioi thiéu dé xuat mot sb
giai phap than thién véi moi truong, chi
phi thip hon so v6i cac dang, giai phap
cong trinh cimg kién cb dé bao vé chéng
sat 10, x61 bai trude cia RNM.

4.1. Bao vé bii bang két ciu tai dia ky
thuat

Giai phap ding cac san pham tir ng
dia ky thuat (Geotube) di dugc ding dé
lam cac dé ngdm giam song, gia cd bao vé
b tai cac ving ven bién tuy nhién né gip
phai mot s6 van dé nhu: tudi tho cta san
phim khéng cao, do chiéu dai cia 6ng
Geotube thong thuong khoang 25-50m do
d6 néu bi rach do tac dong cua ngoai lyc,
hay hau bam vao thi cat chira bén trong sé
bi 161 hét ra ngoai dan t6i hur hong cé chiéu
dai tai dan t6i hu hong cong trinh. Dé khic
phuc nhugc diém nay hién nay thay vi
ding cac dng Geotube dai thi co thé thay
thé bang cac bao, tui cat 16n thé tich > Im?
va nang >2 tn va dung vat liéu cat tai dia

chd dé 1ap day. Vé nguyén 1y bao vé bd cac
tai dia k¥ thuat 1a 10p 4o bao vé 16p dat
phia trong dudi tac dong cia séng va dong
chay bao vé ving dit phia sau né ngin
ngua x01 mon thém. Cac ti, bao dia ky
thuat c6 duoc ciu tao dé ngan vat liu lép
day (cat, dat...) thoat ra ngoai. Tai, bao dia
ky thuat ¢6 nhiéu hinh dang, hinh try tron,
hinh ngii gidc dugc doc & mot bén, thing
dimg & phia dbi dién va mé & trén cing dé
lam day. Moi ti duge két ndi dang tiép
xtc v6i nhau theo kiéu to ong (neu bb tri
nhiéu hang tai) hinh tron hogc tiép xuc
canh néu 1a hinh ngii gidc, méi tui duoc
lam béng vai dia k¥ thuat dét c6 do bén cao
tung don nguyén tui duoc khép kin, kich
thudc co thé du dé chong lai tac dong cua
song nhung chung dugc sip xép, to hop
dya vao nhau dé tang thém strc manh. Mt
vu diém cua cong nghé nay 13 néu mot
trong céc thi bi ton hai, hu héng, no sé&
khong anh huong dén phan con lai cta
cong trinh, s& van dung viing va c6 thé
thay thé trong qua trinh duy tu, bao dudng
cong trinh. Mot wu thé nita 1a cac 16p bao
vé bang thi dja k¥ thuat mém nén khi song
tac dung vao song phan xa lai s€ nho do do
viéc x01 chan cong trinh dugc han ché va
can gia ¢b vira phai.

Hinh 1: Mot s6 hinh anh chong sat 16 bdi bang tii dia k thudt kich thude lom (2T) [6]

Hién nay, céc tui, bao dia k¥ thuat 1a
san pham dugc san xuat boi cac nguyén

lidu chat lugng cao nhu Polypropylen,
cabon den va chat chéng tia cuc tim
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(UV)..., san pham dap tng dugc tat ca
cac diéu kién thoi tiét, tinh nang su dung,
phuong phép thi cong va thiét ké. Tuy
theo yéu cdu va muc dich st dung ma
chon lua céc loai bao, tii c¢6 tudi tho do
bén phu hop véi thoi gian st dung mot sb
loai thoi gian bén tdi da 1én t6i 30 nam.

42. Gia ¢b bao vé bdi biang ro da
Polyester

Trong cac cbng trinh giao thong,
thuy loi, cic cong trinh dé ké chin séng,
chéng sat 16 thuong st dung giai phap ro
da dé gia cd mai, chan cong trinh dé bao
vé chdéng x6i mon. Ro da théng thuong

duoc dan bang diy thép ma kém hay boc
nhua c6 d6 bén khé cao trong mdi trudng
nudc ngot, tuy nhién ddi véi cac khu vuc
nuée nhiém man, cong trinh bién khi sir
dung ro da duoc san xuét tir vat liéu thép
rat nhanh hu do bi an mén dan t6i tudi tho
cong trinh giam va nhiéu truong hop gay
hu hong cong trinh. Dé khic phyc va han
ché nhimng yéu diém nay viéc st dung ro
da Polyester 1a mot giai phap phu hop.
Hién nay, ro d4 Polyester da dugc san
xuat véi nhiéu loai kich thuéc khac nhau:
véi khoi luong thé tich nhu 1 tan, 2 tin, 3
tAn, 4 tan, 8 tin vat li¢u d4.

Hinh 2: Hinh anh sit dung ro da Polyester ngoai thiee té [9]

Khac véi cac ro da truyén théng lam
bang kém, d& gdy va chiu dn mon nhanh
chong trong méi trudng nudc min bién
hay cac khu vuc bi 6 nhiém manh, ro da
Polyester 1a san pham ro, tai ludi c6 ciu
tao hai 16p luoi sir dung s¢i Polyester tai
sinh, cabon den va chét chdng tia cuc tim
(UV). Thong qua 2 16p ludi Polyester, ciu
trac ti rat chic chan va mat ludi day giir
dugc toan bo vt liéu bén trong tdi. Ngay
c4 khi tii bi hu hong hai 16p nay, tii van
gilt dugc toan bd vat li¢u dung bén trong.
Véi tinh dan hoi, tai ro thich hop bao vé
chan cong trinh, va c6 thé thay doi kich
thudc phu hop véi ta luy dbc, bé mit bai,
tinh mém déo va linh hoat cta tai ro nén

kha ning 1ap day cac bé mat bao vé rét tdt.
Ro da Polyester c6 stc chdng chiu trong
moi truong sinh hoa, tia tr ngoai, dung
dich kém va moi trudng chua, min. Ro da
Polyester chdng chiu duoc thoi tiét, chdng
héa chat, chiu nhiét do cao, khong bi an
mon béi nude man.

4.3. Tham dia ky thuéat

Ciing twong tu nhu ro da Polyester,
tham dia k§ thuat la mot san phém thay
thé tham da thong thuong duoc dan bang
s¢i kim loai boc PVC hién nay. Tham dia
ky thuat dugc cdu tao 1a cac 6, khoang
chia ddy da dugc ngin cach va bao phu
bén ngoai bang ludi dia k§y thuat cuong do
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cao. Ludi dia ky thuat gia cuong, la mot
tong hop cua cac vat liéu san xuat tir ché
pham cua dau mo Polyethylene hodc
polypropylen, polyester hodc Polyviyl, cac
bién thé cua luoi dia ky thuat ngay nay
con dugc san xudt v6i cdt soi thiy tinh,
hodc cac 16p 16i bang HDPE va 1ép phu
béng sgi cacbon v&i dd bén trong moi
truong ty nhién va stc cang rat 16n. Do
ciu tao tir cac vat liéu compsit tong hop
nén ludi dia ky thuat c6 kha nang chiu an
mon cao dac bi¢t trong cac moi trudng
nudc man va ca trong modi trudng axit.
Pong thoi, hién nay nhiéu loai ludi dia k§
thuat c6 kha nang chdng tia cuc tim 100%
va s¢ khong bi hu héng, phd hoai hoac

xubng cip dudi anh sang mit troi truc
tiép.[5]

Cac tim ludi ky thuat duoc dan that
v6i nhau dé tao thanh cac tAim hinh tham
chtra day d4 nho tuong tu nhu l1am tham
da thong thudong. Do tham dugc ciu tao
boi cac 6 do cac tAm ludi dia ky thuat gia
cuong tao thanh nén tham s€ chiu dugc
tdc dong cua séng, dong chay 16n hon so
voi céc loai tham da thong thuong hién
nay khong c6 cac 6 ngin nén da xép trong
tham sé& long 1éo hon va co thé bi xo day
do tac dong cua soéng 16n hay dong chay
manh. Hién nay, tham dia ky thuit kha
nhiéu chung loai da dang kich c& dugc san
xuat boi nhiéu nha san xuit khac nhau
trén thé gioi.

Hinh 3: Tham dia ky thudt bao vé bo [5]

4.4. Luéi dia k§ thuat

Vé6i ddc diém dia chat nén cua khu
vuc ven bién PBSCL rat mém yéu do d6
khi xay dung céc cong trinh bdo vé bo
bién, cic cong trinh dé giam song van dé
lin cong trinh rat can dugc quan tdm. Hi¢n
nay nhiéu cong trinh bi lun sut dic biét 1a
cac cong trinh dé giam song, gay boi bi lin
dan dén khong du cao trinh theo yéu cau
thiét ké, hay 16p d4 d6 trong than dé giam
song hai hang coc ly tam BTCT, dé giam
song Geotube bi lin chim sau mot thoi
gian dua vao st dung. Hién nay, dé giam
lan cho cong trinh dac biét cac cdng trinh
dé giam song cho ving dia chit mém yéu

hay dung bé ctr tram, hay tre mdc du day la
giai phap than thién véi moi truong, chi phi
thap nhung tudi tho khong cao do dé trén
co so thuc té, yéu cau chéng lun, gia cb
nén trong ndi dung nay nhém nghién ctru
dé xuat str dung ludi dia k¥ thuat gia cuong
trong cac cong trinh bao v¢ bo va dé giam
song gy boi.

Luoi dia ky thuatla mot trong
nhitng san pham duoc st dung phd bién
trong xay dyng nén moéng, & Viét Nam
hién nay sir dung réat nhiéu loai, cling nhur
nhap khau tir Nhat Ban, Han Quéc, Trung
Quéc va Pai Loan. Lu6i dia duge san xut
lau doi va ndi tiéng trén thé gisi ludi dia
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cua hang Tensar mgt hang ludi dia co tur
lau doi tai nuéec Anh, Tensar dugc san
xuat kha sém tir nam 1978 [5]

Ludi dia ky thuat gia cuong, la mot
tong hop ctia cac vat liéu san xuat tir ché
phim cia dau mo Polyethylene hoic
polypropylen, polyester hodc Polyviyl, cac
bién thé cua lu6i dia ky thuat ngay nay
con duoc san xuat voi cdt soi thiy tinh,
hodc cac 16p 18i bang HDPE va 16p phu
bang soi cac bon voi do bén trong moi
truong ty nhién va stc cing rat 1on nén
kha ning gia cuong cho cac mai dbc va
lan nén rat tot. Tuy theo cong nghé san
xudt ctia nha cung cép ludi dia ma cé cac
san pham va ché pham duogc cung cip cho
thi truong xay dung ha ting co ban khac
nhau. V& ciu tao co cac loai luéi dia 2
truc, ludi dia 3 truc va ludi dia xodn kép.
Ludi mdt truc: c6 strc kéo theo hudng doc
may, thuong dé gia ¢ méi doc, tuong
chin v.v. Luéi hai truc: co stc kéo ca hai

huéng, thuong dung dé gia c6 nén duong,
nén mong cong trinh v.v... [5]

Uu diém, noi bat cia ludi dia ky
thuat la kha nang chiu luc kéo cang rat
16n, cdu tao tir cac vat liéu compsit tong
hop nén ludi dia k¥ thudt c6 kha nang chiu
an mon cao dac biét trong cac moi truong
nudc man va ca trong moi trudng axit
(khai thac mo). Pong thoi, hién nay nhiéu
loai ludi dia k¥ thuat c6 kha nang chéng
tia cuc tim 100% va sé khong bi hu hong,
phé hoai hodc xubng cip dudi anh sang
mat troi tryc tiép. Vat lidu dung lam lué6i
dia c6 strc chiu kéo dut rat 16n 40.000 psi
(so voi sit 13 36.000 psi). Tinh cai chat
v6i vat ligu chung quanh, tao nén mét 16p
mong viing chic, nhat 13 chdng lai su
truot cia dat dap dung lam dé dap, tudong
chén dét. [5].

Khi dung luéi dia k¥ thuat trong bao
v€ bai RNM thi cay con cé thé moc, sinh
truong va phat trién ¢ phia trén ludi.

i

D
& v—
. R

3

Hinh 4: Ung dung lwdi dia ky thudt chong x6i bai RNM [5]

4.5. Tham sinh hoc

Hién nay, trén thé gi¢i mot sb noi st
dung céc san phém (thdm, cudn, khéi. . O tu
nhién duogc ché tao tir cac vat lidu dia
phuong, vat liéu tu nhién nhu rom, ra, xo
dira trong cong tac bao vé cac mai ddc, phu
bdi dé chéng, giam x6i mon trong thoi

doan ngén va lam gia thé cho céc loai thuc
vat phat trién trén d6 dé ting cuong kha
nang bao vé mai bo hodc bai. Cac tham
sinh hoc hién nay phan 16n dugc ché tao
béng cac loai soi tu nhién nhu rom, xo dira,
soi gd, day c6 thé phan hiy dudi anh sang
mit troi hodc trong méi truong nude dé
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tang kha ning vé do bén va tinh 6n dinh
khi xdy dung cong trinh cac tham sinh hoc
c6 thé két hop véi ludi dia ky thuat gia
cudong polypropylene trong mot sb truong
hop can thiét. Hai san pham c6 tinh kha thi
cao c6 thé img dung cho khu vuc PBSCL
la tham sinh hoc tir rom, ra va tir xo dura vi
day 1a hai nguon nguyén liéu san cé trong
khu vuec.

Tham rom ra: Puoc san xuét tir
rom ra, day la tham tu phan huy sinh hoc
trong thoi gian ngin (thuong tir 6 thang
dén 2 nam). Cudng d6 chiu kéo khong cao
do d6 chung c6 thé st dung cho cac khu
vuc mai déc ¢6 do doc nhod. Hau hét cac,
tham rom ra dugc thiét ké véi chit lidu
don bén trong va duogc giir ¢ dinh bing
ludi sgi bén ngoai. Tham rom cd mat
ngoai don hodc kép bing soi day hoic
polypropylene dé ting cuong kha ning
chiu lyc va 6n dinh cua tham. [7]

Tham xo dira: Tham xo dura ¢6 do
bén 16n hon tham rom ra tbc do phan huy
sinh hoc ctia chiing cham kéo dai trong vai
niam (thudng tr 4 d&én 6 nam). Tham xo
dira duge ché tao tr ludi dan béng cac soi
chi xo dtra, sgi xo dira duogc tao ra br:ing
cach str dung vo dira. Do két cdu ciia tham
x0 dura ¢6 kha nang chiu lyc kha 16n nén
c¢6 thé ding cho cac loai mai doc va tac
dong cua dong chay, séng cao hon so véi
thdm rom ra. Véi dac tinh nay tham xo
dira 6 thé duoc sir dung ¢ nhiéu vi tri véi
cac didu kién khac nhau trong cac cong
trinh xay dung. Tham xo dura cling dugc
sir dung dé gia cuong cho cac 16p dat dap
trén nén dia chat mém yéu (c6 GS Tran
Nhu Héi — Vién Khoa hoc Thuy loi mién
Nam da thtr nghiém thdm xo dua trong
dap dé ving PBSCL)... C6 thé cudn cac
tham xo dira thanh cac cudn xo dura la
nhitng cudn hinh try duoc két hop bang

cac soi xo dura va dugc gitr lai voi nhau
bang ludi. Cac cudn thuong dai tir 3m dén
6m va c6 thé duoc khau lai voi nhau dé
cung cip kha ning bao phu theo duong
b, bai lién tuc can bao vé. [7]

Nhom nghién ctru nhan théy viéc su
dung cac san pham nay c6 thé phu hop
trong viéc bao v¢ bo, bai cho khu vuc ven
bién PBSCL vi mot so ly do sau: Ngudn
nguyen vat lidu c6 san rat tiém nang va
khéi luong 16n tai cac dia phwong ving
DBSCL; Vat li¢u than thién véi moi
truong phu hop cho viéc bao vé tao diéu
kién cho phat trién phuc hdéi RNM trong
thoi gian khong qua dai (<3 nam); Tao
sinh ké va diéu kién thu nhap cho ngudi
néng dan ving PBSCL ¢6 thé tao cac san
pham tir cac phé pham nong nghiép. Véi
dic diém cua san phém la tir vat liéu sinh
hoc tu phan hiy theo thoi gian do d6 viée
lua chon cac loai thdm nay s€ phu thudc
vao diéu kién tu nhién cta dy 4n, muc tiéu
va nhiém vy, va dac bi¢t 1a yéu cau tudi
tho cua du an. Tur van dé nay ma cac tham
sinh hoc s€ phéi tron ty 1€ khac nhau trén
co s¢ vat licu dugce sur dung dé ché tao
tham. Co thé sir dung tham sinh hoc két
hop gia c6 mai ta luy ciia bdi RNM dé
tang cuong do on dinh, kha ning chong
chiu séng va dong chay nho két hop tao
gia thé cho cac loai thuc vat bién nhu rau
mudng bién, co bién phat trién. Pong thoi,
cac tham sinh hoc c6 thé ding trong viéc
phu bii truéc RNM dé giam x6i mon bai
trudc RNM, ting cuong kha ning bay phu
sa cho bii truéc tao didu kién cho kha
ning bdi bai, lam gia thé cho cac loai co
bién ty nhién hay tréng c6 bién néu cac
tham sinh hoc c6 tron hat c6 bién. Ddi voi
cac khu vuc trong mi RNM tham sinh
hoc ciing ¢6 thé dung dé phu bai chong
X6i mon bao vé cay non méi trong.
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Hinh 5: Sur dung tham sinh hoc trong bao vé bo va phu bai

4.6. Giai phap bao vé bii bing két ciu gia 1ap hé thong ré rirng ngip min

Be tong
cot thép

s - - ko o W SR - hdaiy

1. Rung ngdp man tir nhién khoe manh treée khi suy giam; 2. Bai RNM dé bi x6i mon do dong chay va séng
manh khi mat rimg; 3. Trién khai ArMS dé khoéi phuc thuy dong luc hoc va dong chay tram tich; 4. M6 hinh
ArMS tao diéu kién tai tao ty nhién cdy ngap man; 5. Két qua RNM duoc phuc héi sau khi st dung ArMS

Hinh 6: Két cdau ArMS bdo vé bdi chong xéi phdt trién RNM [9]

Xuat phat tir hiéu qua giam séong 1a do bd r& chum ndi trén mit bii, dong
gay boi tao bai tu nhién cia RNM chu yéu mot vai tro thiét yéu trong viéc gidm tac
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dong cua song bién, dong chay ven bo, tao
diéu kién ling dong va luu giit trAm tich.
Tu chic ning cia bd & RNM nay mot
giai phap két cdu mo hinh gia 1ap hé thong
ré cdy ngip min nhan tao (ArMS -
Artificial Mangrove Root System) da
dugc phat trién dé sur dung bao v¢ bai bién
thay thé cho cac két cau cimg ke BTCT,
BT hay da xay... H¢ thng két ciu gia 1ap
nay c6 thé lam cdu trac dé chan, glam
song hay mot dang ran nhan tao cé cAu tao
nhu hé thong ré rimg ngap man. Két cdu
ArMS dugc thiét ké bang cach liy hé
théng ré cdy ngdp min phuc tap va don
gian hoa chung thanh mot cdu trac chim
x6p. Cau triic va két cau mo phong nay
muyc dich 1a giam song, gay bdi bao vé
khu vuc ven bién ngin chin sy x6i mon
bai va bo bién dé phuc hoi dat ngdp nudc,
cai thién sinh vat bién. V& nguyén 1y hoat
dong gan nhu bd ré cia mét RNM trudng
thanh c6 thé hoat dong nhu mot 16p bao
vé cho cdy con rung ngdp man trén
nguyén tic pha, giam tiéu tan nang luong
song Va cho phép tich tu trim tich gy boi.
Két cdu nay di dugc nghién ciu thir
nghiém mod hinh vat ly trong mang song
tai Phong thi nghiém thuy luc cua Vién
K¥ thuat Ven bién va Ngoai khoi tai Pai
hoc Teknologi Malaysia va mé hinh s6
dugc xdy dung bang cach sir dung phan
mém Flow-3D va xay dung thuc té. Két
cAu ArMS c6 thé dung cac vat li¢u nhu
thép, BTCT, nhya PVC két hop véi cac
vat liéu dia phuong san co tai ving ven
bién nhu ctr tram, tre...[9].
4.7. Giai phap bao vé bai bing tham cé
bién

DPong co bién 1a nhiing canh dong
cd an dudi nude bao vé bd bién va 1a noi
trd an clia nhidu sinh vat bién dong thoi la
mot 16p phi mat giam song, gay boi va
chdng x6i mon day. Hién nay, do mot sb

hoat dong cua con nguoi, nhu cac phuong
phap danh bat thiy san quét qua day bién
truéc RNM bang nhitng tdm ludi ning,
gid cao hay nudc thai 6 nhiém tir cac hoat
dong ven bién (nudi trong thuy san, phat
trién dan cu...) khién hé sinh thai quan
trong nay gip nguy hiém nghiém trong va
nhiéu noi bién mat. Tai Viét Nam, theo
théng ké tir cac tai liéu hién c6 thi dién
tich co bién dang suy giam tir 40% - 50%
trong d6 cic ving bién phia bic giam di
dén 90%.

C6 bién, gidng nhu cdy ngip man,
1a thue vat c6 hoa tién hoa tir dat lién tré
lai cudc séng trén bién, khoang 100 tri¢u
nam trudc. Nhu véi tat ca cac loai thuc vat
¢6 hoa (con dugc goi 1a thyc vat hat kin),
c6 bién thuong ra hoa mdi nim mot lan
trong mua sinh san cua chung, giéng nhu
cach nhiéu loai thuc vat trén dat lién 1am
trong mua xuan va trong diéu kién binh
thuong co bién phat trién kha manh. Véi
hé thdng c6 bién phat trién du day trén bii
trudc RNM s€ lam suy giam tac dong cua
song bién va giip trAm tich van chuyén
trong nudc bién boi tu tai nhirng khu vuc
¢6 co. Khi tham co bién phat trién truong
thanh hé thdng 14 cua chung kéo dai ngoi
lén bé mit nuéc bién, lam giam ning
lugng song ven bo va lam cham cac dong
hai luu van chuyén tram tich va cac hat
khac dan toi lang dong tram tich nay gitra
& va 14 cua co bién. Bang cach niy, co
bién gitp tao thanh cac 16p trdm tich méi
trén nhimg 16p cii hon. Mic du bi bdi lang
tram tich d¢ 1én va bao phu nhung tham co
bién van phat trién vi kha ning va mirc do
thich nghi phi thuong cta chung. H¢ sinh
thai ¢ bién lién tyc thay doi nho than ré,
mdi cdy co bién duy nhat c6 thé dicu
chinh su phat trién cta n6 va theo kip su
léng dong, tich tu cat, déat sét, manh vun
da va bui ban ling xudng day bién. Véi su
phat trién, ton tai lién tuc cua tham cé bién
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s€ gitp trAm tich tich tu, c6 bién s& bao vé
bo bai trudéc RNM khoi sat 16, x61 mon
pha hity dong thoi gia ting bdi ling trudc
béi. [3, 4]

Pé danh gia kha ning bao vé xo6i
mon, gay bodi bai bién, mot thi nghiém hién
truong da dugc thyc hién doc theo bo Bién
Do thudc A Rap Xé Ut (Saudi Arabia), két
quéa thi nghiém cho thdy co bién da gitp
tich tu tram tich, v6i tbe do boi tram tich
7,84 mm/nam, trong khi & cac khu vuc ddi
chimg khong ¢ ¢ bién bao phu x6i mon
1én tGi 30,9 mm/nam. [3, 4]

Phuong phap phuc hoéi tham co
bién: Cac phuong phap chi dong phuc hdi
c6 lwon bao gdom ciy ghép céc ca thé lay
tu cac tham co khde manh hodc cdy con
dugc nudi trong didu kién phong thi
nghiém, cac vuon uwom. Trong mot )

Upto 1 meter tall

Heightol e sediment

truong hop hat giéng cé thé duogc trong
tryc tiép hodc phat tan tha troi theo dong
chay va song, co thé két hop cac phuong
phap véi nhau dé dat hiéu qua tot nhét.

Phuong phap phuc hdi ty nhién:
Céch tiép can phuc hdi co bién nay tap
trung vao han ché thip nhit cac yéu t6 tac
dong dén qua trinh sinh truéng va phat
trién cia co bién nhu: cai thién chat luong
nudc trong khu vuc nghién ciru voi gia
dinh rdng mot khi diéu kién phu hop duoc
thiét 1ap, co bién s& tu nhién tai xam
chiém. Cach tiép can nay lién quan dén
mot nd luc phdi hop lau dai cua cac cap dé
han ché xa thai ra méi truong bién. Khong
duy tri cac hoat dong danh bat thuy san
ven bién lam anh huong dén su ton tai
phat trién cua cac tham co bién.

Time

Hinh 8: Hinh anh tham c6 bién bao vé bdi [3,4]
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Phuc héi_ nhan tao: Khoi phuc nhan
tao tham c6 bién 1a mot cach tiép can cha
dong dé phuc héi lién quan dén viée di doi
cdy con dd dugc tréng trong vuon uom,
hodc cdy truong thanh duoc lay tir cac
tham c6 khoe manh dén dia diém phuc hoi
trong diéu kién thich hop da duoc thiét 1ap
dé co luon co thé sdng sot. Giai phap phuc
hoéi tham co bién sém nhat da dugc Addy
(1947) thuc hién tir Massachusetts va mot
s dia diém khic & ven bién Dai Tay
Duong. Tuy nhién, trong thoi gian gan day,
cac phuong phap phuc hdi tham c6 bién da
duoc tinh chinh va hoan thién hon. Mot
phuong phap cay ghép dic biét dugc goi la
“Khéi phuc tham c6 luon bang khung dinh
vi” (TERF), duoc phat trién boi tién si Fred
Short cua Pai hoc New Hampshire, Hoa
Ky. Phuong phap TERF lién quan dén viéc
st dung cac cum thyc vat tam thoi dugc
budc b::ing vat liéu dé phan hiy vao mot
khung ludi thép. Pé ting cuong kha ning
b01 tu, gidm xoi bé mit thi viéc khoi phuc,
trong méi cac tham co bién 1a can thiét
nhung tai cadc khu vuc da x61 mon day thi
viéc khoi phuc tham cé tré nén kho hodc
khong thé thyc hién duoc vi cac khu vuc bi
x6i mon ciy con khéng co6 chd bam vi
dong chiy qua manh. Dé giai quyét van dé
nay giai phap str dung tham téng hop co
bién nhan tao dat dudi day bién lam gi4 the
cho ¢o ty nhién. Co bién nhan tao gidm
dong chay, song du dé tao diéu kién va cho
phép cay co tu nhién bén 1 phat trién tro
lai. Ngoai ra, nhimg tam tham nhan tao nay
dugc ciu tao dan ho dé day bién bén dudi

TAI LIEU THAM KHAO

chung khong bi kin ddng nghia véi viéc
khong c¢6 sinh vat ban dia nao khac bi ton
hai. [3,4]

5. KET LUAN

Trén co s& cac két qua nghién ctu
tir dé tai cdp BO “Nghién ciru giai phap
cong nghé chdng x6i 16 dé bao vé rimg
ngdp min ving ven bién Pdong bang song
Cuu Long”, trong bai bao nay nhom tac
gia da tom tat gidi thiéu va dé xuat mot sd
giai phap cong nghe than thién véi moi
truong chong x6i bai, gdy boi dé bao vé,
phuc héi rimg ngip min cho ving ven
bién PBSCL. Céac giai phap nay mang
tinh kha thi cao phu hop véi dic diém tu
nhién dién hinh cho vung nghién ctru nhu:
dia hinh bai bdi kha thoai, nén dia chat
bai, bd mém yéu, diéu kién séng khong
quéa cao, dong thoi phit hop véi yéu cau va
d6i twong bao vé 1a RNM.

Tuy nhién, mot so giai phap cong
nghé than thién véi moi truong duge gioi
thiéu c6 thé 13 méi hodc méi ap dung cho
vung nghién ctu, ddi tugng nghién ciu
nén kha nang pho blen thong tin chua that
rong rdi, mot sO van dé vé tinh toan,
nguyén ly hoat dong, do bén, uu nhugce
diém, pham vi ung dung nén rit can co
nhiing nghién ctru chuyén siu cho tung
loai giai phap, dong thoi cho trién khai cac
mo hinh thi nghiém vat 1y va thu nghiém
thuc t& dé quan tric tir d6 rat ra duoc
nhitng van dé k¥ thuat phu hop dé c6 thé
nhan rong ra ngoai thuc té.
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