CONG NGHE “SOIL NAILING”
TRONG GIA CO MAI DOC CONG TRINH

Pong Kim Hz,mh1

Tém tit: Xdy dung cdc cong trinh dé khdc phuc nhitmg hdu qud do mdi doc gy ra nhw triot dat,
sat I dat dd dang dwoc nghién ciu va thi cong tai nhiéu quoc gia. Phwong phdp sir dung céng
nghé “soil nailing” hay con goi la “dinh dat” thwong dwoc dp dung dé khdc phuc hdu qua va én

dinh @6 déc mdi dat, thiee hién trén bé mdt mdi cia cong trinh giao théng nhw mdi taluy dwong, mai
mé tru cau; cong trinh thiy loi nhw mdi dé, mdi ddp. Bién phdp dao mé swon tang thi cong theo
phirong phdp “top down” da rit ngan dwoc thoi gian thi cong va giam khoi lwong dat dao. “Dinh

dat” dwoc thi cong ding thiét ké va ky thudt la mét bién phdp on dinh mdi doc cé hiéu qua, tiét
kiém chi phi. Trong bai bdo nay, quy trinh thi céng “dinh dat” dwoc trinh bay trén co sé tong két
cdc gidi phdp thi cong trén thé gidi dé phit hop véi diéu kién thi cong ciia Viét Nam.

Tir khoa: “Pinh dat”, mai doc, mat tam thoi, mat c6 dinh, thi cong.

1. PAT VAN DE

Ngay nay, cing voi su tién bo cua khoa
hoc- k¥ thuat, nhiéu céng nghé moi dung dé
gia ¢6 va 6n dinh mai doc cac cong trinh da
dugc nghién ctru va ap dung, mang lai hiéu
qua cao trong thuc t&. Mot trong cic gia phap
cong ngh¢ dugc sir dung la cong nghé “soil
nailing”. Pay 12 mdt cong nghé médi, dugc
nghién ctru tir dau thap nién 60 cia thé ky 20
& chau Au. Sau 50 nam ké tir khi cong nghé
nay ra doi, n6 da dugc st dung rong rdi ¢ cac
nudc Phap, Ptc, M¥, Anh va nhiéu nudc chau
A nhu Nhat Ban, Héng Kong, Trung Quéc,
Malaysia, ...trong cac hang muc cong trinh
nhu gia cb mai ta-luy, mai dé, mai dép, mb tru
cau, tuong vdy, dat da bi phong hoa, mai hd
mong cong trinh.

Tai Viét Nam, cho dén hién nay cac cong
nghé s dung gia cd mai dat 1a cong nghé
chéng d& vach dat (tuong chin bé tong cot
thép, tudong coc van cu cac loai dic biét va
tuong van thép, coc xi mang dat), cong nghé
neo trong dat, neo Gmg suat trudc (con duoc
goi la groud anchor). Khac véi cong ngh¢ neo
d4t van quen dung 1a viéc sir dung cac neo don

! Pai hoc Thuy Loi

1é thi cong neo vao d4at hodc neo két hop véi
tuong vay dé 6n dinh mai dit, cong nghé “soil
nailing” la viéc st dung cac coc viia Xxi mang
¢ ¢t duge dong theo phuong xién vao trong
cac téng dat va hé coc nay duogc lén két véi
nhau bang hai 16p bé tong bé mat tao thanh
mot ban chéng viing chic 6n dinh mai dat.
Trong pham vi bai bao, tac gia tam dich cong
nghé “soil nailing” sang tiéng Viét 1a cong
nghé “dinh dat”.

Do tac dung cua neo chi nam & bau neo,
nhung dé tao sy 6n dinh cho mai dat thi chiéu
sdu cam neo thuong phai rit 16n (do neo dat
c6 ca phan day neo va bau neo), khi thi cong
c6 thé bi anh hudong dén cong trinh lan can.
Trong khi d6, “dinh dat” thi c6 tac dung trén
toan bo chiéu dai dinh, d6 sau cam dinh khong
qua 16n van dam bao giit 6n dinh cho mai dat.

Viéc nghién cuu tng dung cong ngh¢ “dinh
dat” tai Viét Nam dén nay van con rat it do
cong nghé nay doi hoi thiét bi khoan chuyén
dung, c6 kha nang khoan xién sau vao trong
cac 16p dat hodc da yéu. Trong bai bao nay,
tac gia gidi thiéu quy trinh thi cong mot buic
tuong “dinh dat” dugc téng hop tir cac cong
trinh da thi cong trén thé gidi va c6 su lién hé
v6i cac diéu kién dia chét, dic diém thi cong
cua Viét Nam.
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Mitdat
fir nhién
Hinh 1.1: Dinh dat
2. VAT LIEU

Vit liéu str dung trong thi cong “dinh dat” la
céc vat liéu chua qua sir dung, khong co khuyét
tat va dat cic yéu cau tiéu chuan vé chit lugng
theo quy chuan va tiéu chuan qudc gia. “Dinh
dat” & diy c6 cau tao gdm Ong tao lién két dinh
tam, 16 cot thép va vira.

2.1. Li cot thép va ong tao lién két dinh tim

Thanh c6t thép lam 18i dinh c6 dang xodan,
déu, thﬁng, lién tuc, khoéng co mdi han va moi.
bé bao vé chéng in mon, tit ca cac thanh cdt
thép dugc ma kém hodc phi 16p bao vé chdng
an mon (hinh 4.6). Poan ren dau thanh cbt thép
nén dé cach mép tuong 150 mm dé thuan tién
cho viéc bét bu 16ng tAm chin bé mat.

()ng tao lién két dugc san xuét tur 6ng PVC
duong kinh 40 mm khia ranh hodc thép hoac vat
liéu khac khong gy phuong hai dén ct thép
(g6 khong duogc sir dung); gan chit vao thanh
cdt thép; dé dinh vi thanh cdt thép, ban kinh
khoang 25 mm tu tdm 16 khoan; dam bao du do
rong dé vira chay ty do duoc trong 16 khoan.

2.2 C6t li¢u cho vira va bé tong

Cbt lidu cho vira va bé tong phun phai 1a cbt
liéu nho. Cac chi tiéu co 1y phai tuan thu theo
céc tiéu chuan hién hanh. Trudc khi st dung can
kiém tra lai tinh chét co 1y bang thi nghiém.

2.2.1 Xi mang

Xi mang sur dung 12 loai xi mang PC30 hoac
PC 40 v6i cac chi tiéu co 1y va do tap chat trong
gii han cho phép theo tiéu chuan.

- TCVN 2682: 2009 Xi mang Pooclang —
Yéu cau ky thuat
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Hinh 1.2: Neo dit

- TCVN 6260: 2009 Xi ming Poocling hon
hop — Yéu cau ky thuat

2.2.2 Cat

Dung céc loai cat song c& hat trung hoac tho
(M6 dun do 16n Mn> 2) phu hop véi TCVN
1770: 1986 Cat xay dung — Yéu cau k§ thuat.

Cat dugc sang dé loai cac hat c6 kich thudce
16n hon 8 mm va phoi kho toi d6 am tir 3% dén
5%. Trong truong hop dung cat min, c6 mo dun
d6 16n Mn = (1,5+2) hodc 16p bé tong phun day
tir 8cm dén 10 cm c6 thé pha thém da nghién c&
nho (khoang 20%+25% )

2.2.3 Phu gia

Phu gia dugc dung ting do sut, cai thién do
linh dong, lam gidm ham lugng nudc va lam
cham qua trinh déng rin vita bé tong. Phu gia
phai twong thich vé&i vita va hdn hop bé tong,
phu hop véi cac khuyén nghi ctia nha san xuat.

2.2.4 Nuoc

Nude dung dé nhao tron va bao dudng dung
trong thi cong bé tong phun phai phu hop tiéu
chuan TCVN 4506: 2012 Nudc cho bé tong va
vira — Yéu cau k¥ thuat.

2.2.5 Ty I¢ nhao tron

P6i voi “dinh dat” thong thuong, ty 18
nuéc/xi miang ctia hon hop vira trong khoang
0,4-0,5 [1,2]. Khi thi cong va sau qua trinh thi
cong vita s& bi co ngét. Pé giam qua trinh co
ngot thi can thém phu gia vao hon hop va dét s&
dugc lién két chit ché véi vira khi qua trinh co
ngot xay ra.

Ty 1é nudc/xi ming ciua hon hop bé tong
phun thuong nam trong khoang 0,35-0,5 [1,2].
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C6 thé thém phu gia vao hdn hop bé tong phun
dé tang nhanh kha nang phut vira va do chay
déo cua bé tong.

2.4 Bé tong phun

Bé tong phun c6 thé 1a dong chay lién tuc cua
hdn hop bé tong & toc do cao phut vudng goc
1én bé mit tiép xtic véi mat dat bﬁng céc thiét bi
phun dang khi nén hon hop kho hoic phun uét.
V6i bé mat phu bé tong phai duoc 1am sach va
dat phai c6 d6 am phu hop voi bé tong phun.

2.5 Vira

Theo tiéu chudn ASTM cua My [2] thi cudng
d6 chiu nén cua vita sau 3 ngay toi thiéu dat
10.5 MPa va sau 28 ngy tdi thiéu dat 21MPa.

3. THIET BI THI CONG

Céc thiét bi chii yéu duoc sir dung trong thi
cong gébm c6 may khoan tao 15, may tron bé
tong, may nén khi, bom bé tong, bom viia.
Ngoai ra con can chuan bi dng dan bang cao su
chiu 4p luc, 6ng dan khi, 6ng din nudc, thing
chua nudc, ludi, gian gido va cac dung cu hoan
thién bé mat cong trinh.

4. QUA TRINH THI CONG

Mot cong trinh sir dung cong nghé “dinh dat”
thi diéu kién dia chét, dia chét thuy van, va tinh
chit cua dat tai khu vuc can xay dung la cac
diéu kién quan trong. Cac khao sat vé dia chat
va dat da trong khu vuc xdy dung can lam ky.
Cong tac khoan thdm do va lam cac thi nghiém
thir nghiém chi tiét trong phong thi nghiém, thi
nghiém hién truong cling phai dugc thuc hién
dung theo quy trinh va yéu cau ky thuat. Va véi
cac két qua chinh xac vé dia chét, c6 nudc ngém
hay khong, vi tri tang nudc ngam, tinh on dinh
ciia khoi dat s& giup cho qud trinh thi cong
“dinh dt” dugc kinh té va an toan.

Trudce khi thi cong cong trinh, cong tac ticu
thoat nudc bé mit can lam xong dé ngin chin
lugng nudc mat chdy vao pham vi xdy dung
cong trinh. Trong qua trinh thi cong, néu cong
tac thoat nudc khong tot s& co kha niang gy mat
on dinh cho tuong dinh. Co6 hai loai nudce can
tiéu trong qua trinh thi céng 1a nudc mat va
nuéc ngam. Hé thong tiéu nudc mit bang cac
dudng dng dugc bb tri trong pham vi cong trinh
trong sudt qua trinh thi cong tuong “dinh dat”.

Hé thong dudng dng nay s& duoc dd bo sau khi
phan 16n bic tuong duoc lam xong. Véi cac
duong ong thoat nude duoc lap dat cung véi hé
thong tuong dinh thi khong can thao bo, s& tién
hanh bom vita vao tao thanh mot thé théng nhét
v6i tuong dinh.

Thong thudng, nude ngam sé& duge kiém soat
trong qué trinh tham do dia chit va dia chat thuy
van. Phan dinh cim siu xudng tang dit phia
dudi khong bi anh huong badi myc nudc ngam.
Trong mot s6 truong hop bat ngd gip mach
nudc ngém hodc cac hién tugng dia chét nhu cat
chay, cat dun thi phai tam dung ngay cong viéc
thi cong dinh dat va tién hanh ha thap muc nudc
ngam. Ha thap muc nudc ngam bang hé thong
giéng thuong hoic giéng kim.

X Bé tong phun bé mat
B& mat tuong hoan chinh J’

Dai composit thodt nudc

Mit duong giao thong

Vi dia kj thuft thoat nude

Vit thu nude

J / .
150 mm dia.

| "
75 mm Min ong thu nuge PVC,
PVC Pert. Pipe Lép cudi. soi loc

dudng kinh 75 mm

Hinh 4.3: Cadu tao (5ng thoat nuoc
dat dwoi long dat

Tudng “dinh dat” duoc thi cong theo phuong
phap tao timg hang “dinh dat” tir trén xubng. D6
la viéc ap dung cong nghé “top down”. Theo
cong nghé thi cong nay, sudn tang thi cong trén
cung s& duge dao ho theo mai doc thiét ké dé co
thé thi cong dugc hang “dinh dat” dau tién. Mt
bang sudn ting phai di rong dé thiét bi xe may
di lai dé dang va thuan lgi trong thi cong.
Thudng mit bang c6 chiu rong khoang 10 m
[1]. Chiéu cao tang thi cong ban dau thuong lay
tir Im dén 1.2 m [2]. Vi cac may khoan nho thi
bé rong bd tri mot tang khoan khoang 5 m va
chiéu cao tang khong thap hon 3 m [2]. Cac loai
dét co chuaa cudi, soi hodc da tang trén mai dbe
can dao bo hét trude khi thi cong “dinh dat”.

Céc budc thi cong “dinh dat™:
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4.1. Khoan tao 15

Céc thiét bi phuc vu cho cong tac khoan tao
16 gdm may khoan, day 16i khoan, chan khoan,
can khoan, mili khoan, mam khoan. Khoan c6
thé dugc thyc hién khoan dimg, khoan nghiéng,
khoan xoay hodc vua nghiéng vira xoay tuy
thudc vao didu kién dia cht cia dat va do
nghiéng cta mai dat. Kich thudc 16 khoan duoc
thuc hién nhu trong thiét ké.

Su sai 1é€ch gifra vi tri khoan thuc té va vi tri
ly thuyét khong dugc vuot qua 50mm, trir khi
c6 thiét ké chi dinh khéac. Su sai 1éch so véi truc
khoan 1y thuyét khong dugc vuot qua 2% khi
chidu sau khoan khong vuot qua 20m. Khoang
cach giita vach hd khoan va cin khoan phai du
rong dé dong trao ngugc ¢ thé di chuyén l1én
miéng hd. Néu gip vat can khong biét trudc
nim dudi 10ng dat trong khi khoan, cn phai c6
bién phap xir Iy dé tranh cac anh hudng xiu
trong giai doan phut vita. Vi tri 16 khoan va goc
déc twong tmg cua 16 khoan nam trong khoang
150mm va dd chinh xac trong pham vi 2 3. Péi
v6i cac 16 khoan khong 6n dinh c6 thé ding cac

dng chdng 16 khoan tam thoi gitp tao sy 6n dinh
cho 156 khoan truée khi tiép tuc thi cong dinh.
Thong thuong kich thude 15 khoan c6 thé dao
dong tir 100 mm dén 150 mm. Pé thuan loi cho
dong chay cua vita trong 16 khoan thi géc
nghiéng thuong ldy 15 d6 va giam dan theo
phuong ngang. Nudc, bui, khoi va tiéng dn tao
ra trong qué trinh khoan phai duogc kiém soat va
dam bao ATLD theo quy dinh va phai dam bao:

- Thiét bi khoan da duoc kiém tra;

- Khéng c6 dinh dit méi nao dwoc phut vira
g?m vi tri khoan tao 19;

- Pudng kinh 16 khoan, chiéu dai, 4o nghiéng
can khoan, an toan chdng 14t ciia may phai dam
bao theo thiét ké.

Véi viée khoan céc dinh dat dai, can kiém
soat toc d6 khoan dé can khoan nghiéng so voi
d6 1&ch tai tAm 13 nho nhat vi néu khong cac 15
khoan s€ khong dam bao dugc kich thudc nhu
thiét ké (thuong c6 dudng kinh 16n hon) va co
thé gy ra sut cac 16 khoan. Cac 16 di duoc
khoan chi dé trong thdi gian ngén, néu dé cho
lau ciing c6 thé syt 15 khoan.

Passive rone

Hinh 4.4: Khoan tao 16 dinh

4.2. Tao “dinh dit”

Tao “dinh dat” la viéc dat cdt thép va phut
vita vao trong mdi 15 khoan. C6t thép duoc dit
vao cac 16 khoan ngay khi khoan xong. Ong
PVC dinh vi tim 16ng vao thanh c6t thép trudc
khi dwa c6t thép vao 16 khoan dé tao lién két
trong 18 va ciing dé cho vita chay déu quanh

thanh c6t thép cua “dinh dat”. Trudce khi dat cot
thép vao trong 15 khoan thi can théi 16 khoan
bang khong khi hodc bing nudc dé lam sach 15
khoan, ting strc khang bé mit cho dat bén trong
16 khoan.Ong dén vita ciing duoc dua vao trong
cac 16 khoan cua giai doan nay. Vira chdy trong
16 khoan lap kin cbt thép va 156 khoan.Vira duoc
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bom tai diém thdp nhit cta cac 16 khoan dé cac
16 duoc lap day dan dan tir dudi lén trén. Qua

trinh bom vita vao 16 phai tiép tuc cho dén khi
n6 chay ra theo chiéu nguoc lai (hinh 4.5)

a) Pua cbt thép vao 16 khoan, b) Phut vira xi méing
Hinh 4.5: Qua trinh tgo dinh

Khéi lugng vita dung cho 1 16 khoan dugc tinh:
Mo - wd?

vua

L,

Trong do:

Muyga: Khéi luong vita trong mdi 16 khoan (m®)

d: Puong kinh 16 khoan (m)

L;: Chiéu dai 16 khoan (m)

Nguoi ta thay thé cac cbt thép thuong bang
cbt thép di duge ma hodc boc chdng dn mon dé
tang d6 bén (hinh 4.6). Trong truong hop khoan
16 két hop vé6i dat cdt thép, vira phai duge bom
lién tuc cing voi viée dua cbt thép vao 16 khoan
thong qua bd diéu khién quay gin & dau cudi
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dinh. Vira s& chay qua cac 16 rong, thoat qua cac
16 & miii khoan. Phuong phép nay c6 thé ding
vat liéu vira xi mang két hop voi dit trong 15
khoan dé tao thanh hon hop vita xi ming dat.
Tai Viét Nam, cong nghé khoan phut xir Iy nén
bang coc xi mang dit di dugc tmg dung rong
rai, tuy nhién cong nghé thi cong nay chua duoc
sir dung d6i véi mai nghiéng.

Cén kiém tra dé qua trinh phut vira khong
phat sinh khe lanh. Cac éng chéng tam thoi
trong mdi 16 khoan duoc rat dan ra tir tir khi vita
dugc 14p kin 16. Khéi lwong vira phai duoc theo
ddi va ghi lai trong sudt qua trinh phut.

b)

Hinh 4.6 Cét thép dwoc bao vé chong dn mon
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a) Phu 16p bao vé ngoai cbt thép, b) Cot thép
duge phun trude 16p bao vé phu trong 16p dng
nhua PVC c¢6 ranh

4.3. Phun vira bé tong

Cong nghé phun bin vita bé tong 1a cong nghé
str dung khi nén phun vita hay bé tong véi van toc
cao 1én bé mat thi céng. Bé tong phun tam thoi
tiép xtc v6i cac hang dinh va mat dét (hinh 4.7),
¢6 chidu day tr Smm dén 10 mm [2]. Bé tong
phun c6 thé dugc phun bing phuong phap w6t
hodc khé. Khi phun can huéng voi phun két hop
tir tir di chuyén theo chidu ngang dé tao thanh
timg 16p moéng trén bé mat can phun. Voi phun
nén dit vudng goc va cach bé mit phun tir 0,8+1
m. D6i véi bé tong phun khd can luu ¥ diéu chinh
cac thong sb cong nghé phit hop sao cho khi phun
vt lidu it roi vai, han ché bui, bé tong phun dat do
dic chéc. So v6i phuong phap phun wét, phurong
phép phun khé gy ra nhiéu bui hon va khdi luong
hao hut 16n hon, khoang 25% (theo khdi luong).

Dai dia composit thodt nuée

" Bé mit bé tong tam thai

Hinh 4.7: Phun bé tong bé mat tuong dinh dat

Trude khi thi cong ting dinh tiép theo thi

phai dam bao 16p bé tong phun da c6 cuong do
chiu nén (3 ngay) hodc trai qua 72 gio thi cong.
4.4. Thi cong ting “dinh dit” tiép theo
Tang “dinh dat” tiép theo co cac budc thi
cong nhu trén. Viéc mé sudn tang theo phuong
phap “top down” tir trén xudng. TAm ludi méi
cing trén bé mat dinh ting tiép theo t6i thiéu
phai phu 1én trén mot hang mit ludi cua tang da
thi cong. Viéc phun bé tong bé mit tam thoi cua
tang tiép theo phai dam bao lién két ot voi tang
trén no, khong phan tang, phat sinh khe lanh.

Hinh 4.8: Thir tw thi cong cdc tang dinh ddt

4.5. Thi cong m:t ngoai cing twong “dinh dat”

Mat ngoai cung cua buc tudong dinh dugc thi
cong khi tAng dat cudi cing duoc mé va tang dinh
cudi ciing duoc dong vao dat. Lop tudng cubi clng
nay gdm 16p bé tong d6 tai chd, bé tong phun bé mit
(hay tAm panen duc sin). Thuong thi bé tong cdt
thép tiéu chuan hodc bé tong cdt thép db tai chd
dugce thi cong nhu & mat tam thoi. Khi bé tong cdt
thép db tai chd va phun bé tong déu duoc ding cho
mat ngoai cung thi s€ tranh dugc viéc mo rong tbi da
cac khe thi cong ngang gitta cac ting.

R
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Hinh 4.9: Thi cong mdt ngoai cung tuong dinh
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5. KET LUAN

Cong nghé “dinh dat” dung dé gia cuong mai
ddc cong trinh da dugc nghién ctru va ting dung
thanh cong tai rat nhiéu qudc gia trén thé gidi,
song véi Viét Nam day van 1a mot cong nghé méi
can nghién ctru chuyén sau hon dé duogc ap dung
vao thuc tién. Viéc md cac suon tﬁng phuc vu thi
cong tao “dinh dat” 1a cong nghé “top down” nén
¢6 nhiéu wu viét so voi bién phap thi cong dao cat
toan bo mai doc theo thiét ké. Do khong can dao
t6i moéng cong trinh, giam duoc phan 16n khoi
luong dao dép, chiéu day 16p bé tong phun phu
mit tuong chi can t6i da 200mm c6 thé dam bao
kha ning chiu Iyc cho hé théng tuong “dinh dat”.
Bai bao ciing da khai quat cac budc thi cong
tuong tir khoan 13, tao dinh, thi céng tang dinh
tiép theo, thi cong bé mit tuong. Do cac 16 khoan
tao “dinh dat” thuong co duong kinh nho hon céc

TAI LIEU THAM KHAO

16 khoan thi cong 6n dinh mai doc bang phuong
phép khac va goc nghiéng cua dinh tir (5-20)° nén
can khoan ciia may khoan phai chic, khoe va
chuyén dung dé tranh truong hop 16 khoan bi xién
so véi thiét ké. Trong qua trinh thi cong phai hét
strc Iuu y dén van dé thoat nuéc ciia khdi tuong
dinh do 6n dinh cua mai doc phu thudc nhiéu vao
0 am cuia dét.

Giai phap cong nghé “soil nailing” thi cong
ding “dinh d4t” 6n dinh mai déc cong trinh, dic
bi¢t trong xay dung cac cong trinh giao thong,
thiy loi ¢6 nhiéu tinh wu viét, kinh t&. Tuy nhién
n6 chi phat huy hiéu qua cao nhat ddi voi cac loai
dat yéu nhu dat bun sét, bun cat, d4 phong hoa va
muyc nudc ngam thap. Vi vay khi chon giai phap
gia cd cho méi déc cong trinh thi can so sanh cac
diéu kién kinh té, k¥ thuat dé co phuong an thiét
ké thi cong t6t nhét cho cong trinh.

[1] Guide to soil nail design and construction, Geoguide 7, March 2008, Hong Kong.

[2] FHWA. (1998), Manual for Design and Construction Monitoring of Soil Nail Wall, Federal
Highway Administration, US Department of Transportation, USA.

Abstract:
CONSTRUCTION SOIL NAILING FOR SLOPE STABILIZATION

Construction works to overcome the consequences caused by the slope as landslides, soil erosion
are being studied and constructed in many countries. The method uses soil nail is usually applied to
remedial roof slope and soil stability, performed on the surface of the roof slope as road traffic,
bridge. Measures to excavation slopes construction method "top down" was shorten construction
time and reduce the volume of excavated soil. Soil nails are correct design and construction
techniques as a measure of slope efficiency, cost savings. In this paper, the processes of soil nails
will be presented on the basis of the review of construction solutions in the world to fit the
application conditions of Vietnam.

Keywords: Soil nailing, slope, temporary facing, permanent facing, design, construction
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