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~ GIAI PHAP TUONG NEO TRONG DAT
DPE BAO VE MAI DOC O KHU VUC LANGCUDU
XA VINH LOC HUYEN PHU LOC TINH THUA THIEN HUE

ThS. Nguyén Trong Nghia'
ThS. Nguyén Hitu Uy Vii?

TOM TAT
Bai viét nay tém tdt gidi phdp thiét ké va kj thudt thi cong twong neo da dwoc thire
hién tai khu vuc lang Cu Di, xa Vinh Loc, huyén Phu Loc, tinh Thira Thién Hué. Noi
dung ciia bai viét gom cdac phan chinh nhuw sau:
a. Ky thuat tinh toan, thiét ké tuwong neo;
b. Ky thuat thi cong tuong neo;
c¢. Nhitng bai hoc kinh nghiém.
Tir khéa: Tuong neo, thiét ké va thi cong tudng neo.
ABSTRACT

This paper is the summarization of design and construction soil nail method that
have been executed in Cu Du Hamlet, Loc Vinh commune, Phu Loc district, Thua Thien
Hue province. The content of this paper including:

a. Soil nail design method;
b. Soil nail construction method;
c. Expericence lessons.

Keywords: Soil nail, soil nail design and construction.

1. PAT VAN PE bai bién trai dai phia déng, ring nai ¢ phia

Lang Cu D, xa Vinh Loc, huyén Pha 14y, hé thdng sudi va ddi cat ¢ gitra-Hinh
Loc, tinh Thira Thién Hué ndm giita hai 1. Lang nay da dugc cong ty Laguna Ién
thanh phd 16n: cach thanh phé Pa Nang du én thanh khu nghi mét cao cap bao gom
khoang 40 km vé& phia bic va cach thanh khach san, nha hang, san golf va khu dan
phd Hué khoang 50 km. Khu vyuc ndy c6 cu -Hinh 2.

! Truong DH Mo TPHCM.
2 Gidm déc cong ty thiét ké va thi cong Brothers E&C.
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Hinh 1. Vi tri du an ( Khong 4nh Google earth)

Khu vyc khach san va duong 1én nti
c6 do doc 16n vo cung nguy hiém rat dé
bi truot dat- Hinh 3. Hon nita, du 4n dugc
danh gia 1a nam trong khu vuc c6 lugng
mua nhiéu nhét ca nude trong nim. Mua
16n lam gia tang tai trong kém theo giam
strc chdng cit 1a nguyén nhan cua hang loat

Googleearth

cac vu sat 16 & khu vuc 1an can nhu Lién
Chiéu, Hai Van ... Dé bao vé mai dbc can
cO phuong phap hu’u hiéu gia cuong sau
t6i khu vuc dat tot hon. Giai phap duoc
dua ra do Meinhardt (Thailand) 1a st dung
tuong neo trong dat (Soil nail).
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Hinh 3. Mt s6 hinh anh mai déc khu vue dwong di 1én nii

Giai phdp nay da dugc st dung
rat nhiéu trén thé giéi dé gia cudng cac
khu vuc c6 mai doc cung chiéu sau 16n.
Giai phap nay it anh huong dén khu vuc
xung quanh vi khong can dao, cat dat va
dong thoi dam bao chiéu sdu gia cuong
bang cach khoan va lip dit neo. Cong ty
Brothers E&C da nhan duoc goi thau thiét
ké va thi cong (design and build) tuong
neo trong dat nay.

2. TINH TOAN THIET KE
TUONG NEO

Thiét ké dua vao cac tiéu chuan
cua nudc ngoai nhu BS8006:1995 [1] va
FHWA-SA-96-069R [2] dugc chip nhan
rong rai tai nhiéu nudc trén thé gidi. Tuy
nhién mot sb bai toan trong cac tiéu chuan
c6 thé don gian hon véi sy tro gitp cia
cac phan mém hién nay nhu Slope/W va
Plaxis. Ngoai ra, trong khu vuc du 4n do
c6 lugng mua kha 16n nén anh hudng cua
mua 16n gia ting dudng bao hoa ciing can
duoc phan tich can than.

Theo tiéu chuan Anh BS8006:1995
[1] va FHWA-SA-96-069R [2], thiét ké
tuong neo dugc tinh toan va kiém tra ¢ hai
trang thai gioi han Ia trang thai giéi han
bén (Strength limit state) va trang thai gidi
han st dung (Service limit state).

1. Trang thai giéi han bén: trong
trang thai nay nguoi thiét ké nén ki€ém tra
cac mode pha hoai nhu sau:

- On dinh ngoai (External stability

analysis)

- On dinh trong (Internal stability

analysis)

- Pha hoai bé mat (Facing failure

analysis)

Kiém tra 6n dinh ngoai-Hinh 4
(External stability analysis) bao gom:

- (a) On dinh téng thé (Global

stability)

- (b) On dinh truot (Sliding stability)
- (¢) On dinh nén (Bearing failure)

Hinh 4. Cac mode pha hoai ngoai (External failure modes)

EXTERNAL FAILURE MODES

MNAIL

= % FAILURE
SURFACE

(a) GLOBAL STABILITY
FAILURE

5 e S0IL STRENGTH

(b) SLIDING STABILITY
FAILURE
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SOIL
</ STRENGTH

{c) BEARING FAILURE
(BASAL HEAVE)

AT BASE
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Kiém tra 6n dinh trong - Hinh 5 - () Chiu nhd Neo - Vita (Bar-grout
(Internal stability analysis) bao gom: pullout failure).

- (d) Chiu nhé Neo - Pat (Nail-soil - (f) Chiu kéo dut (Nail tensile failure).

pullout failure). - (g) Chiu kéo ct (Nail tensile failure).

Hinh 5. Cac mode pha hoai trong (Internal failure modes)

INTERNAL FAILURE MODES

J
D

N FAILURE

SURFACE

_ ¥ {f) NAIL TENSILE [{s)] NAIi BENDING AND/OR
PULLOUT FAILURE PULLOUT FAILURE FAILURE SHEAR FAILURE
Kiém tra phd hoai bé mat-Hinh 6 - (1) Chiu xuyén thiung mat (Facing
(Facing failure analysis) bao gom: punching shear failure).
- (h) Chiu u6n bé mat (Facing flexure - (j) Chiu kéo dat dau neo (Head-stud
failure). failure).

Hinh 6. Cac mode pha hoai bé mit (facing failure modes)

HEADED-STUD

(h) FACING FLEXURE (i) FACING PUNCHING (i) HEADED-STUD
FAILURE SHEAR FAILURE FAILURE

2. Trang thai gidi han str dung-Hinh 7 cong trinh khi dua vao s dung. Chuyén
(Service limit state): & trang thai nay, ngudi  vi ngang cho phép lay theo FHWA-SA-96-
thiét ké kiém tra chuyén vi cho phép cuia 069R [2]1a 0.005H

Hinh 7. Cac chuyén vi twong va khoang cach an toan

EXISTING
STRUCTURE

i J--—-——-— - ] S L A
Gy

IMITIAL CONFIGURATION

SOIL HAIL
{TYP)
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Cac mat cit 6, TD6 va P7 —Hinh 8 1a
cac madt cat nguy hiém dugc lya chon dé
tinh toan céc trang thai gidi han.

Céc thong tin vé tuong neo bao gém:

Neo bao gdom 4 thanh nam nghiéng
mot goc 15°.

Khoang cach theo phuong dung
Sv =1m.

Khoang cach theo phuong ngang
Sh =1m.

Thép neo c6 mac SD390 duong kinh
¢o=18mm.

Vira str dung mac C20, fcu =20 MPa

Bé& mat tuong phun vita bé tong méac
C20, fcu = 20MPa c6 bé day 180mm gia
cuong bang ludi thép p8al2s.

Hinh 8. Cac mit cit nguy hiém dé kiém tra cac trang thai giéi han

-, Crfical Sections
¥ for Analysis

GENERAL PLAN PART A

Hién nay, véi sy trg gitup ciia cic phan
mém nhu Slope/W va Plaxis ma mot sd bai
toan vé phan tich 6n dinh tong thé va chuyén
vi cta tuong dugce thuc hién kha don gian.

Thong sd dat nén duoc ldy theo
bao cao khao sat dia chat [5] va [6]

dong thoi tién hanh thém cac thi nghiém
hién truong nhu xuyén bo tui (pocket
penetrater) dé xac dinh lai thong s6 dat
trude khi thiét ké. Sau day 1a két qua
phan tich 6n dinh tong thé va chuyén
vi-Bang 1 :

Biang 1: Két qua tinh toan on dinh va kiém tra chuyén vi

Mat .
< Slope/W Plaxis
cat
STABILITY ANALYSIS- SECTION 6 -GLE
SOILNAIL LENGTH- UPPER 7 m A
SOILNAIL LENGTH- LOWER 5.1 m /,/
_—~ /,/,/:/ L Az
O - = e
6 8 i,
Chuyén vi 16n nhat = 22,09mm < 0,005H
FS=1,720 =31,Imm
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STABILITY ANALYSIS- SECTION TD6 -GLE
SOILNAIL LENGTH- UPPER 7 m

SOILNAIL LENGTH- LOWER 5.1 m

Sh =1m

Layer 1
e me ﬂe\ gama = 19.5 k2

TD6

Distance()

FS =1,536

Chuyén vi 16n nhét = 24,14mm <
0.005H= 34,4mm

STABILITY ANALYSIS- SECTION P7 -GLE
SOILNAIL LENGTH- UPPER 7 m
SOILNAIL LENGTH- LOWER 5.1 m

Sh =1.2m

Sand fayer 1
MC mode
Gama = 19.4 kbimd. phi =33

P7

Elevation (m)

FS =1,542

SN AVAVAVAN|

Detormed tesh
st il duplacoment 19927103
@sptacemerts scakd o 10000 fmes)

Chuyén vi 16n nhéat = 19,92mm <
0,005H=28,2mm

Ngoai ra, do khu vuc dy 4n nam trong
khu vyc co6 lugng mua rat 1on nén viée tinh
todn anh huong gia tang duong bao hoa do
mua bdo rt can tinh dén trong qua trinh
kiém tra 6n dinh. Theo bai bao ky thuat
cua H. RahardJo 2002 [3], anh hlrcmg cua
mua dén su thay d6i muc nude ngdm trén

mai dbc co cdm cac Ong thoat nude ngang
dugc md hinh va phan tich ¢ khu vuc
truong dai hoc qudc gia Singapore. Duya
vao hd trg clia chuong trinh Seep/W, mot
mo hinh twong ty nhu H.Rahardjo 2002
cho du an nhu sau:

Hinh 9. Mé hinh tinh SEEP/W va két qua

SEEPAGE ANALYSIS- SECTION 6 -GLE

RAIN INFILTRATION 2mr/hr

'A'A'AVAVL'AVAVAVAVA Av‘mmvqui
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Trong do:

* Luong mua lon nhat thAm véo trong
dat trong mot gio 1a 2mm/gio (theo
bao céo thuy van 15-8-2008)[4]

« MO hinh cac éng thoat nuéc ngang
theo H. Rahardjo 2002 [3]

SEEPAGE ANALYSIS- SECTION 6 -GLE

RAIN INFILTRATION 2mm/hr
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« Cac hé s6 thim cua dat 1y theo bao
c4o dia chit giai doan 1: thang 8 - 10
nam 2008[4], giai doan 2: thang 3-8
nam 2011[5]
Két qua phan tich cho thay dudng
béo hoa dang 1én t6i duong 6ng thoat nudce
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ngang thir nhat. Dé thiy duoc anh hudng
ctia duong bao hoa téi 6n dinh cua cong
trinh, tién hanh phan tich bai toan on dinh
cho tuong neo trong 3 truong hop:

1. Muc nuéc ngam 6 rat sau.

2. Muc nuéc ngam & ngay trén mat dat.
3. Muc nudc ngam theo mé hinh phan
tich H.Rahardjo 2002 [3].
Két qua phén tich 6n dinh cho trong
bang 2:

Bang 2: So sanh hé s6 an toan cho cac trudmg hop muc nuée ngim khic nhau

MAT CAT Tl‘ll'O’l;ng lm'p 1 Trlro;lég im’p 2 Trlrol’;lég iwp 3
6 1,773 1,289 1,720
TD6 1,605 1,117 1,536
P7 1,544 1,224 1,542

Tir bang 2 ta thay néu tinh toan 1ay
muc nudc ngam ér rat su thi hé sb an toan
16m. Ngugc lai néu thiéu sé liéu thuy van
nguoi thiét ké gia dinh myc nudc ngam
0 ngay trén mat dét thi hé sb an toan lai
rat nho. Piéu nay khong thyc té vi mua
bdo khong dii bao hoa toan khu vuc ddi
nai. Ngay cé trong bai bao cia H.Rahardjo
2002 [3] phan tich rang dé bao hoa khu vuc
mat 20.000 ngay mua lién tyc va nhu vay
khong bao gid xay ra chuyén bao hoa hoan
toan. Nguoi thiét ké co thé thiét ké qua an
toan khi sir dung truong hop 2, hoac khong
dam bao an toan khi stir dung truong hop 1.
Nhu vay truong hop 1 va 2 déu khong thuc
té khi sir dung dé phan tich on dinh.

Khi str dung truong hop 3 dé kiém tra
6n dinh mai dbc thi hé s an toan nhé hon
truong hop 1 mét it va 1on hon nhiéu so
v6i truong hop 2. Truong hop nay da tinh
dén luong mua toi da c6 thé nguy hiém
dén cong trinh. Dé t6i uu thiét ké nhung
van d¢am bao an toan thi trudng hop 3 nén
dugc st dung.

3. THI CONG TUONG NEO

Viéc thi cong tuong neo dugc lén ké
hoach bao gom cac budc nhu sau:

1-Khoan mét s vi tri lip dit neo dé
kiém tra kha nang chiu nho so véi thiét ké
(Nail-Soil or Bar-grout Pullout capacity).

2-Dinh vi va tao 15 bang phuong
phap khoan xoay nghiéng mot goc 15° voi
dung dich bentonite dé bao vé thanh.

3-Lap dit neo va bom vita vao trong
16 khoan. Str dung may bom tao ap chuyén
dung dé bom vira tir day dén bé mat hd
khoan tranh bi rong.

4-Khoan 16 ldp dit hé thong thoat
nuoc ngang. Cac ong thoat nudc ngang la
ong duc 16 boc lai bang 16p vai dia ky thuat
c6 duong kinh @49 dai 10m.

5-Lip dat tam thoat nudc ding
(geocomposite drain strip) bén dudi
mat tuong.

6-Phun vira tao l6p mat tam thoi
(temporary shotcrete facing).

7-Thi cong luoi thép mat tudng
va phun vira 16p hoan thién (permanent
shotcrete facing).

Mot s6 hinh anh thi cong tai duong
Buggy path cho trong bang 3.



TAP CHI KHOA HOC TRUGNG BAI HOC M3 TRHCM - SO 7 (1) 2012

99

Béang 3: Hinh anh thi cong
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Phun 16p vita mdt

hoan tat cong trinh

Trong qué trinh thi cong, don vi thi
cong gap kha nhiéu kho khan do thoi diém
thi cong vao mua mua. Thyc vat bao phu
mai dbc bi boc di qua som do d6 khi mua
16n x4y ra x6i mon bé mit. Cong tac phun
vita bi hodn lai nhiéu 1an do mua.

Viéc dao mai déc sém va subt chiéu
sdu 1am gia ting nguy co trugt dat dong
tho1 kho dam bao an toan cho nguoi thi
cong. Vi vay, thi cong tudng neo nén tién
hanh timg dot ting dan theo d6 sau.

4. KET LUAN

Bao vé mai doc cho khu vuc ddi nti
bing phuong phap tudng neo khong phai
la giai phap mai vi da duge ap dung rong
rdi tai cac nudc trén thé gisi. Viée dua giai
phap nay ap dung cho cac cong trinh tai
Viét Nam con vap phai mot s6 rao can vi
thiéu kinh nghiém. Bai bdo nay nham cung
cap mot s6 thong tin can thiét vé linh vyc
thiét ké ciing nhu thi cong dé c6 thé manh

dan &p dung tai cac cong trinh co6 dia hinh
tuong tu.

Céc tiéu chuan BS8006:1995 [1] va
FHWA-SA-96-069R [2] da chi dan kha
chi tiét cho viéc thiét ké tudng neo. Hién
nay véi su trg gitup cua cac phin mém nhu
Slope/W va Plaxis ma cac bai toan 6n dinh
tong the va bai toan chuyén vi duge tinh
toan kha don gian.

Déi véi cong trinh nam & khu vue co
lugng mua 16n nhu dy 4n, phan tich thém
bai toan dang duong bao hoa do mua bao
14 kha can thiét.

Céc budc thi cong dugce néu nhu trén
da duogc cong ty Brothers E&C ap dung
thanh cong. Viéc thi cong tudng neo tot
nhét nén thuc hién vao cac thang mua kho
va thi cong tuong tot nhét theo ting dot -
tang dan do sau. Tranh dao mai doc qua
sau trudce khi thi cong mot dot.
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