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The rapid development of economy and the booming urban population in
large cities in Vietham such as Hanoi and Hochiminh city lead to many urban
problems of traffic jams and environmental pollutions such as dust and noise
contaminations. These issuses effect directly on the health and the living of
urban civilians in these cities. In order to solve these urgent transportation
and social problems, some metroline projects recently have been carried out
in Hanoi and Hochiminh city to meet the high urban transportation
demands and to solve congestion problems. Since some Metro line projects in
Hanoi and Hochiminh city have been carried out in soft soil conditions,
ground improvement methods become a necessary requirement in these
projects for ensuring the success of metroline projects and avoiding any
potential damage occurred in the tunnelling process. A state - of - the - art
soil improvement method with the jet - grouting technology has been applied
in Hochiminh Metroline No.1 project with purposes of stabilizing the
tunnelling process and protecting nearby existing buildings. This paper
presents some applications of the jet - grouting technology when tunnelling
by an earth pressure balance tunnel boring machine in the Hochiminh
Metroline No. 1 project at the starting and arriving shaft areas for stabilizing
the tunnelling process as well as at the Saigon Municipal Opera House area
in Hochiminh city with a role of protecting method for the important
historical building. By collecting design and site data combining with the
analysis of the experimental and observed data obtained from the
Hochiminh Metroline No.1 project, the stdy results show the effectiveness of
the jet - grouting technology when applying in tunnelling projects with soft
soil conditions in Vietnam. The results are also a designing reference for near
future metroline project in Hanoi and Hochiminh city.
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Ttr khoa:

Cong trinh hién hity,

Thi c6ng ham,

Tuyén tau dién ngim so 1
TP. H6 Chi Minh,

Xir ly dat yéu.

Tdng trudng kinh té nhanh va bung né ddn sé tai cdc thanh phd Io'n cua Viét
Nam la Ha Néi va Thanh pho HO Chi Minh dan dén cdc van dé vé tdc nghén
giao thong va 6 nhiém moi tru'o'ng do khéi bui va tleng on, dnh huang truc
tlep dén strc khde, cudc song ctia ngu'm dan. Dé, glal quyét cdc vdn dé cdp bdch
vé giao thong hién nay, Ha Néi va Thanh pho Ho6 Chi Minh da va dang trién
khai cdc dw dn xay du'ng tuyén tau dién ngdm Metro nhdm gidi quyet nhu cdu
dilgiva cdc vdn dé tdc nghén giao thong trong thanh phé. Cdc dw dn xdy dung
tuyen tau dién ngam Metro tai thanh phd Ha Noi va Thanh phd H6 Chi Minh
chit yéu dworc xay dung trong didu kién ddt yéu nén ctin thiét phdi st dung cdc
bién phdp xtr Iy nén dat yeu trong qud trinh thi cong nhdm ddm bdo qud trinh
khoan hdm dwoc an todn va han ché moi riii ro d6i véi cdc cong trinh ldn can.
Cong nghe khoan phut vira ap Ture cao (1et groutlng] dugrc str dung tai dy dn
dn tuyén tau dién ngdm s6 1 Thanh phd H6 Chi Minh nhdm ddm bdo 6n dinh
trong qud trinh khoan hdm va gii an toan cho cdc céng trinh quan trong ldn
cdn phia trén. Bai bdo trinh bay mét s6 trng dung céng nghé khoan phut viva
dp luc cao trong du dn tuyé’n tau dién ngam sé 1 Thanh phd H6 Chi Minh tai
cdc vi tri giéng khoi tao va giéng tiép nhdn mdy khoan ham TBM ciing nhw la
bién phdp bdo vé cong trinh mang tinh chdt lich st quan trong la Nha hdt Iém
thanh pho trong qud trinh thi céng ham. Bang phu'o'ng phdp thu thap s0 liéu
thiét ké va thi cong, phdn tich, so sdnh cdc két qud thi nghlem va quan trdc
thu'c dia, nghlen ctru trong bai bdo cho thay hleu qua rdt tét cia viéc ap dung
cong nghe nay khi tng dung trong thi cong ham vdi diéu kién ddt yéu tai cac
thanh phd'lém & Viét Nam. Cdc két qua dat dwoc ctia bai bao I tai liéu tham
khdo phuc vu cho cdng tdc thiét ké cdc duw dn hdm metro sdp t&i tai Ha Noi va
Thanh phé H6 Chi Minh.
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1. M¢é dau

Sw phat trién kinh té va gia ting dan sé nhanh
tai hai thanh pho (TP.) 16n & Viét Nam la TP. Ha
N6i va TP. H6 Chi Minh d3 va dang giy nhiéu ap
lwc vé giao thong bao gom tic dudng, 6 nhiém
tiéng 6n, khai bui,... Do khong gian va dién tich tai
cac thanh phd han ché va tré' nén ngdy cang dit do,
do véy viéc str dung khéng gian ngdm cho cac céng
trinh giao théng la tit yéu va la xu thé phat trién
trong twong lai clia cic thanh phé (Vu va nnk,
2015). Tuy nhién, céng tac thi cong cong trinh
ngam trong thanh pho phai déi mat véi cac nguy
co anh hwdng dén cac cong trinh hién hiru trén bé
mat bao gom hé théng ki thuit ha ting hién hiru
cling nhw cac céng trinh quan trong, mang tinh
chit lich str, van hoa. Pic biét, thi cong him trong
diéu kién dia chat dat yéu tai TP. Ha N6i va H6 Chi
Minh sé& gip nhiéu kh6 khan do kha nang xuat hién
dich chuyén nén dit 16n gan vi tri hé thong nén
mong cac cong trinh 1an can cling nhw anh hwéng
truc ti€p dén hé théng ha ting ky thuit hién hiru
phirc tap trong thanh pho. Do viy viéc xac dinh
pham vi anh hwéng cta viéc thi cong cong trinh
ngam va mirc d6 anh hwdng dén cac cong trinh 1an
can 13 hét sic can thiét.

Cac anh hudng cua viéc thi cong cong trinh
ngam dén cac cong trinh lan cin thwong dwoc dw
doan théng qua cac mé hinh tinh toan trong thiét
ké, sau d6 két hop véi cong tac do dac thuec té tai
hién truedng vé do 1an bé mat, dich chuyén ctia nén
dat tai cac do sau khac nhau. Dwa vao cac két qua
dé, c6 thé xac dinh cac thong s diéu chinh can
thiét vé két cdu va nén dat dé gidm thiéu mirc do
anh hwdng hodc gitt cong trinh bién dang trong
pham vi cho phép va dé xuat cac bién phap cai tao
nén dat hodc gia co phu hop.

Trong truedmg hop cac cong trinh lan can dy
bio c6 cac bién dang 16m, cac bién phap gia c6 can
thiét dwgc ap dung dé ddm bao an toan cho cong
trinh. Viéc Iwa chon dting cac bién phap gia cd cong
trinh ¢6 vai tro quan trong trong viéc bao vé va
dam bao an toan trong qua trinh thi cong, giam
thi€u thoi gian va chi phi xiy dung cong trinh.
Cong nghé khoan phut vita 4p luc cao (jet -
grouting) hién la mdt trong nhitng cdng nghé gia
c6 nén dit yéu phd bién dwoc str dung trén thé giGi
va cac dy an xay dwng ha ting va cac khu cong
nghiép & Viét Nam (Vu & Le, 2020). Cu thé, tai duw
an tuyén Metro s6 1 TP. H6 Chi Minh, cong nghé

nay dwoc ap dung tai vi tri tiép gidp voi giéng khéi
tao va giéng nhin noi tuyén ham di qua va bao vé
cong trinh 1an cn tuyén tai vi tri tiép giap v&i nha
hat 1én thanh phé. Vi muc tiéu giGi thiéu va danh
gia hiéu qua cong nghé, phuc vu cho cac dw an xay
dung dwong hAm Metro & Viét Nam sap tdi, bai
béo trinh bay vé cong nghé khoan phut vira ap luc
cao (jet - grouting) va cac rng dung ciia cong nghé
nay tai du an tuyén him Metro s6 1 & TP. H6 Chi
Minh. Nhém tac gia s&¢ dung phwong phap thu
thap s6 liéu thiét ké va thi cong, sau do tién hanh
phén tich, so sanh cac két qua thi nghiém va quan
trac thuc dia voi ly thuyét hién cé, nghién ctru
trong bai bdo cho thiy hiéu qua rat tét ctia viéc ap
dung cong nghé nay khi rng dung trong thi cdng
ham vai diéu kién dat yéu tai cac thanh phé 16m &
Viét Nam. Cac két qua dat dworc ctia nghién ctru 1a
tai liéu tham khao phuc vu cho céng tac thiét ké
cac dw 4n hAm metro sdp t&i tai Ha Noi va TP. Ho
Chi Minh.

2. Cong nghé khoan phut vira ap lwc cao (jet
- grouting)

Cong nghé khoan phut vita ap luc cao (jet -
grouting) dwoc phat minh va phat trién bai cac
chuyén gia Nhat Ban tir nhitng nam 1970 véi tén
ban d4u la cong nghé bom héa chit CCP (Chemical
Churning Pile) dwoc thuc hién bang cach bom héa
chit vao dat véi muc dich gia 6 nén dit. Sau nay,
cac héa chit duoc thay bang hdn hop vita nuéc -
xi mang. Cong nghé jet - grouting st dung can
khoan khoan siu vao long dat két hgp phut nwéc
v&i ap luc cao nham pha v caclién két ctia dit sau
do6 14p day cac khe hé bang cac vatliéu 14p day tron
vGi xi mang qua dau phut & vi tri thip hon (Croce
vannk, 2014).

Ban dAu, khi thi céng bang cong nghé jet -
grouting, cac can khoan chi c6 kha nang tao cac cot
xi ming - d4t theo phwong thang dimg véi cac dau
khoan chi c¢6 kha ndng di chuyén theo phuwong
thang dirng, khong c6 chirc ndng xoay (Yoshida va
nnk.,, 1996). Giai doan phat trién tiép theo cia
cong nghé jet - grouting & Nhit Ban dwoc biét dén
véi tén goi la cong nghé “Kajima” hay cdt jet -
grouting, cAn khoan da c6 thém chirc ndng vira di
chuyén 1én xuéng, vira c6 kha ning xoay nham
tang hiéu qua pha v lién két dat va 14p day khe
rong t6t hon, do dé tao ra coc xi mang - dit vai
chitlwong tét hon. Can khoan trong cong nghé jet
- grouting tai thoi diém nay da bao gom hai dau
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phut véi dau phut trén c6 kha nang phut khi va
nuéc ap lwc cao nham pha v lién két dat, dau
phut duwéi dung dé bom vira xi mang véi ap luc cao
(Yahiro va nnk., 1974).

Ttr nhitng nam 1980, cdng nghé jet - grouting
da bat dau dwoc st dung tai cac nwéc Chau Au
trong cac cong trinh gia c6 nén méng, thi cong ham
va dé chan nwéc (Vu & Le, 2020). Clng thoi gian
do, cong nghé nay ciing bat dau dwoc 4p dung &
My va da chirng té dwoc cac wu diém vé gia thanh,
thudn loi trong thi cong dac biét khi thi cong trong
cac cong trinh khé khan nhw gia ¢6 6n dinh mai
ddéc hodc cic cong trinh chan nudc.

Cac rng dung vé céng nghé jet - grouting
trong thi céng hdm cling dwoc néu trong cac
nghién ctru gin dy trén thé gi¢i. Cac nghién ctru
cia Pelizza va Peila (1993), Lunardi va nnk.
(1992), Mair va Taylor (1999) da dé cip (rng dung
cong nghé jet - grouting nhw mot gidi phap hiéu
qua trong cong tac cai thién nén dit yéu, déng thoi
bao vé cong trinh hién hitu khéi cac tac dong caa
thi cong ham.

Cac vin dé vé anh hudng cia thi cong hdm
trong dat va cac kinh nghiém st dung vira phun ap
lwc cao véi viéc giam thiéu anh hwdng dén cac
cong trinh 14n cin tai dw &n m& rong hé thong
Metro & thi d6 Madrid da dwoc dé cip dén trong
nghién ctru cia Oteo va nnk. (2000). Nghién ctru
cda Solavannk. (2003) da md ta viéc sir dung cong
nghé jet - grouting trong viéc bao vé moéng cong
trinh khoi dnh hwdng ctia thi cong hAm nong trong
dat tai dw &n mé rong hé théng Metro & thu do
Madrid (Tay Ban Nha). Tai dw 4n nay, rat nhiéu
cOng trinh quan trong da dworc gia c¢d trude khi thi
cong ham bang viéc két hop nhiéu phwong phap
phun vita khac nhau nhwbom vira ap lyc cao, bom
vita bu ln,... K&t qua quan tric lun cta cic cong
trinh tai dw an cho thiy cac phwong phap jet -
grouting c6 tic dung giam thiéu do lan rit nhiéu
so v&i cac du bao 1dn truede khi thi cong ham.

Quy trinh thi cong clia cong nghé jet - grouting
bao gbm: ban d4u dau phut dwoc dwa vao trong
dat béi may khoan, sau d6 hon hop vita duwoc bom
vGi ap luc cao d€ pha v lién két va trén véi dat
(Hinh 1). Tiép theo, cAn khoan dwoc rat dan tir
dwdi 1én dén cao do thiét ké va hinh thanh bom
v&i ap lue cao. Cac coc bom véi ap luce cao cé thé
duoc thiét k€ dan xen vao nhau dé tao thanh khoi
gia c6 On dinh.

5 SR SE TR P S G
Hinh 1. Cdc bwérc thi céng dp luc cao
1 - Khoan dén dé sdu thiét ké: 2 - Phut dp lwc cao dé
cdt trén ddt; 3 - Viea phut vira riit cdn khoan dén cao
dé thiét ké dé'tao coc; 4 - Thi cong cdc coc theo thiét
ké dé gia cd nén ddt.
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Hinh 2. Ba hé théng phut vira dp luc cao (Moseley, M.
P.va Kirsch, K.,2004). a) hé ddu phut don; b) hé diu
phut kép; ¢) hé ddau phut tam cdp.

Cong nghé jet - grouting c6 3 hé théng dau
phut dworc st dung pho bién hién nay bao gobm hé
dau phut don chi bom vira; hé ddu phut kép bom
vira va khi nén; hé dau phut tam cap gom: bom
hén hop vita, khi va nwéc (Hinh 2). Téc dd xoay va
rut can c6 anh hwong rit 16n dén cwong dé chiu
nén ctia coc bom véi ap lwe cao sau khi hinh thanh.
Toc d6 xoay va rit can cang cao thi cwong do chiu
nén clia coc bom véi ap lwe cao cang giam.

Vi thi cong hAm, phwong phap jet - grouting
c6 thé tién hanh thi cong tir trén mat dat hodc tir
phia trong dwomg ham. Theo cach thi cong thir
nhat, su linh hoat trong viéc b6 tri may thi cong dé
xtr ly d4t y&u va thi cong dao dit cho phép rut ngan
thoi gian thi cong nhung doi héi dién tich thi cong
dd réng. Voi phwong an thi cong thi hai, c6 thé tao
vom bang cach phun vita 4p luc cao tir phia bén
trong dwong him. Mdc du cong nghé thi cong nay
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c6 thé mit nhiéu thoi gian do thoi gian cho dat
cuong do va thi cong dao. Tuy nhién, cong nghé
nay van c6 thé ap dung thi céng trong cac khu vuc
dd thi dong duc.

3. ’'ng dung tai dw an tuyén Metro sé 1 TP.
Ho6 Chi Minh

Dw 4n dwong sat do thi tuyén Metro s6 1 TP.
H6 Chi Minh tir ga Bén Thanh di cong vién Sudi
Tién c6 tong chiéu daila 19,7 km, trong d6 c6 17,1
km di trén cao va 2,6 km di ngdm qua khu vuc
trung tim thanh phd. Poan tuyén di ngdm dwoc
thi cong qua khu vuc c6 dia chat dit yéu va nam
dwéi khu dan cw déng dic c6 nhiéu cong trinh lich
st van hoa va ndm 1an cin mot s6 cong trinh quan
trong ctia Thanh phd. Do vay, cac quy dinh vé bién
dang cho phép ctia cac cong trinh nay hét sirc ngat
nghéo va nha thau phai ddm bao 6n dinh qua trinh
thi cong hdm ciling nhw phai gidm thiéu t6i da anh
hwdng téi cac cong trinh lan can. Trong Bang 1
trinh bay cic thong s6 dia chit cia duw 4&n Metro s6
1 Bé&n Thanh - Sudi Tién, TP. H6 Chi Minh.

Tuyén Dong
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Hinh 3. Vi tri gia c6 nén ddt yéu bdng cong nghé jet
- grouting tai vi tri giéng khdi tao tai nha ga Ba
Son, tuyén Metro s6 1 TP. Hb Chi Minh.

D6i voi qua trinh thi cong, téc d6 rut can
khoan khi phut vira la 11 cm/phit va téc do xoay
clia can khoan 13 12 vong/phit. Ap lwc phut vita
trong qua trinh thi cong la 40 MPa véi lwong cip
dung dich vira 300 lit/phut (Bang 3).

Bdng 3. Cdc thong s6 thi cong bdng cong nghé
jet - grouting.

Bdng 1. Théng s6 dia chdt dw dn Metro s6 1 Bén Thong s6 thi cong | Donvi | Gidtri
Thanh - Sudi Tién, TP. HO Chi Minh. I. Pwdng kinh 3500 mm
Trong Luc [Gécmal, . . Ap lwc vira MPa 40+ 1,0
) o lvong | dinh | sat |1eSO T8¢ dd x4 vira lit/phat | 300+2
Lép| Teénlop riéng |donvic| trong 2P luc T&c dd vong quay vong/phit 12
(kN/m3)|(kN/m?)| (dd) tinh K T8¢ dd rit can phit/m 9,0
1 [Lépboidip | 19 10 25 | 05 Il buong kinh 3000 mm
Lép bun sét Ap luc vira MPa 40+1,0
2 mém 16,5 0 24 0,5 Toc df xa vira lit/phut 300+2
Alluvium 2 T6c dd vong quay vong/phut 14
Lé&p catlan Tdc dd rit cn phiit/m 7,0
3 |bun Alluvium| 20,5 0 30 0,5 III. Puong kinh 1400 mm
1 Ap luc vira MPa 30+1,0
L&p cat Toc dd xa vira lit/phit 100+2
4 Alluvium 2 20,5 0 33 0.5 T6c dd vong quay vong/phit 12
T6c do rit cin phit/m 10,0

Tai vi tri 1an cin giéng khai tao & nha ga Ba
Son (Hinh 3), dién tich can thiét gia c6 l1a xung
quanh dwong hai dwong ham, bd tri moi bén 23
coc bom véi ap lyc cao c6 duwong kinh 3500 mm.

Vira xi mang st dung dé gia c6 nén dat dworc
thiét ké védi ti 18 tron bao gom: 760 kg xi mdng mac
400 va 750 lit nwdc (Bang 2).

Bdng 2. Ti I¢ tron cho 1m3 vita xi mdng.

Loai vat liéu Pon vi Khoi lwgng
1 | Ximang PCB40 kg 760
2 Nuwdc L 750

Vi vi tri giéng ti€p nhin tai nha ga Nha hat
16m nhw trén Hinh 4, khu vuc gia c6 nén dwoc bd
tri bao gobm 27 c6t bom véi ap lwe cao ¢6 dwong
kinh 3500 mm va 7 cot cé duwdng kinh 3000 mm.
May thi cong c6 s6 hiéu CJG150K.

Ti 1€ tron vita xi mang twong tw nhw khu vuc
gia c0 & nha ga Ba Son la 760 kg xi mang mac 400
va 750 lit nwéc. Poi véi cac coc c6 dwong kinh
3500 mm, toc d6 quay can khoan la 12 vong/phit
va toc d6 rat can khoan 1a 11 cm/phut. Trong khi
do6, v&i cac coc bom véi ap luce cao cé dwong kinh
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-

Hinh 4. Gia ¢ tai khu vwc tiép nhdn mdy dao hdm
TBM tai ga Nha hdt Iém bang phwong phdp jet -
grouting.

3000 mm, toc d6 rat can khoan la 14 cm/phut va
téc do quay la 14 vong/phut (Bang 3).

Cac két qua thi nghiém vé cwong do cia coc
bom véi ap lie cao clia mau thi nghiém véi coc thir
c6 dwong kinh 3500 mm (phan dién tich gitra hai
vung gia co trén Hinh 3) tai dw 4n dwoc thé hién
nhu trén Hinh 6 véi két qua thi nghiém cwong do
chiu nén coc sau 7 ngay. Theo d6, cwong dé chiu
nén cua coc dat 3000 kPa va mé dun dan hoi Esso
dat 870 MPa v&i mau sau 7 ngay.

Hinh 5 mo6 ta may thi cong jet - grouting trén
cong truomg tuyén Metro s6 1 TP. H6 Chi Minh.
Theo thiét bi nay, ddu phut 3 pha dwoc st dung
trong dw 4n bao gém cé pha nwérc, pha vira xi
mang va pha khi.

Trén coéng trwong, vira dwoc tron lién tuc
bang mdy trong sudt qua trinh khoan phut vira.
Lwong tiéu thu vira dwgc tinh dwa trén téc do
dong vira phut cai dat trén may bom cao ap. Cac
thong s6 vin hanh thi cong jet - grouting thé hién
trong Bang 3.

Bang 4 va 5 thé hién cac théng sé thiét bi
khoan va bom vita jet - grouting st dung trong dw
4n ham Metro s6 1 TP. H6 Chi Minh.

Véi két qua thi nghiém d6i véi mau thi
nghiém cua coc thitr c6 dwong kinh 3500 mm
(phén dién tich gitra hai viing gia co trén Hinh 3)
tai dw 4n sau 14 ngay nhuw trén Hinh 7, cwong do
chiu nén ctia coc dat 2450 kPa va mé dun dan hoi
Ess0 dat 1785 MPa. Gia tri cwong dé nay vuwot so
vOi cac gia tri thiét ké ban dau la 85% va 100%
cwong d6 chiu nén 600kPa cia mau coc bom véi
ap luc cao sau 7 ngay va 28 ngay tudi.

35000
E
30000 +

25000 £

Hinh 5. Thiét bi jet - grouting tai tuyén hdm

Metro s6' 1 TP. Hb Chi Minh.

DY

I [

& 20000

: : /

8 15000 £

E
Qg E

-

« 1000.0 3

& . ;
g b |/

500.0
3 y
0.0 + -
0.163
Q.00 0.20 0.40 0.60 0.80 1.00
Bién dang %

= Cuwong dd khang nén | 29354 kPa

£ |1 | | Biéndangkhidaphahty € 0.463 %

s f L (d hiéu chinh)

- n I
A M6 dun danhdi 650% qu  E;go| 870.2 MPa

Hinh 6. Két qud mdu thi nghiém cuomg do coc
bom véi dp lwc cao tai dw dn Tuyén dwong sdat
s6 1 TP. H3 Chi Minh sau 7 ngay.
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Bdng 4. Théng s6 thiét bi khoan jet - grouting.

Model CJG150K
Kha nang khoan m 50
Kich thwéc (DxRxC) | mm |2200x 2000x 1700
Trong luvong kg 3,000
Cong suit kW 30
Bdng 5. Théng s thiét bi bom vita jet - grouting.
Model SG-400
Coéng sudt bom lit/phit 421
Ap luc Mpa 40
Stroke mm 150
Kich thwéc (DxRxC)| mm |[2710x730x 1120
Trong luvong kg 10,000
Cong suit kW 280
3000.0
2500.0 i _,.___L.._,

~

20000 /
15000 +

0
10000 + /

5000

Ung suit nén -kPa

Al oy s e PP PR

0.0 i
0.015
0.00 010 0.20 030 0.40 0.50 0.60

Bién dang %

Cuomg do khang nén q.] 24519 kea

Biéndangkhiddphahuy € 0.350%
(da hiéu chinh)

M6 dun danhéi 50% qu Esso| 1757.6 MPa

Dang phd hoai

Hinh 7. Két qud mdu thi nghiém cwomg dé coc
bom véi dp lwc cao tai dw dn Tuyén dwong sat
s6 1 TP. H5 Chi Minh sau 14 ngay.

Mot (rng dung ciia cong nghé jet - grouting la
két cau bao vé cong trinh hién hitu trwdc nhirng
tac dong tiéu curc clia cong tac thi cong hdm. Tuyén
ham Metro s6 1 TP. H6 Chi Minh dwoc thiét ké
nam ngay sat Nha hat 16n Thanh phd, day 1a mot
cong trinh c6 tinh chét lich s quan tro ng cda
thanh phé dworc xiy dwng tlr thoi Phéap thudc. Tai
vi tri nay, viéc dam bao an toan cho cong trinh la
hét strc quan trong, khong chi trong thoi gian thi
cong ma con phai xét dén thoi gian lan c6 két sau
khi thi cong.

| ]

Nha hat1én TP Ho
Chi Minh

 ATatesa T aTaEaTasarast

R R R A

Tuwdng jet - groutiné
Hinh 8. Mdt bdng twong vdy jet - grouting bdo vé
nha hdt Ién TP. HO Chi Minh.

Hinh 8 m6 td phwong an thiét ké twomng bom
v&i ap lwe cao bao vé nha hat. Phwong an nay dwoc
coi 1a kha an toan khi tién hanh gia c6 toan bo
khéng gian xung quanh him. Theo d6, twong vy
dwoc thiét ké véi tong cong 239 coc bao gom 66
coc c6 duwong kinh 1400 mm, 47 coc c6 duwong
kinh 3000 mm va 126 coc c6 dwdng kinh 3500
mm. Coc bom v&i ap lwe cao dworc thi cong dén do
sau -25,075 m.

Cac thong sé thi cong coc bom véi ap lwe cao
nhu néu trong Bang 3. Véi ap luc vira thi cong la
40 MPa v6i cac coc c6 dwdng kinh 3500 va 3000
mm va 30 MPa véi cac coc ¢ duwong kinh nho
1400 mm. D6i véi cac coc c6 dwong kinh 3500
mm, t6c do quay cin khoan la 12 vong/phut va toc
do rat can khoan 1a 11 cm/phit. Poi véi cac coc
bom véi ap lwc cao ¢ dwong kinh 3000 mm, téc
do rut can khoan la 14 cm/phit va téc do quay la
14 vong/phit. Poi véi cac coc bom véi dp lue cao
c6 dwong kinh 1400 mm, t6c do rut can khoan la
10 cm/phut va téc do quay la 12 vong/phut.

Cac thiét bi quan trac dwgc bd tri ndm trong
khodng cach gitta Nha hat16n va twong vay (cu thé
ngay sat phia sau twong viy) nham quan trac bién
dang ctia nén dat, dé c6 nhirng canh bao kip thoi
khi c6 bat ¢ sy cO nao xay ra (Hinh 9).

Cac két qua quan tric chuyén dich nén dit
phia sau twong vay thu thap dworc tai dy an dwoc
thé hién trén Hinh 9 v&i cac s6 liéu do ghi nhan cta
thiét bi do chuyén vi nén dat IDT - 03 dit tai phia
sau twong viy gitta nha hat lén thanh phé va
tuyén ham. C6 thé thiy, theo phwong A, chuyén
dich cda twong viay khong dang ké véi do bién
dang 16n nhat la 15 mm tai khu vire khong gia co.
Trong khi d6 chuyén dich 16n nhit theo phwong B
chi 4 mm tai phia trén ving khéng gia co. Tai khu
vue gia c0 jet - grouting, bién dang khéng dang ké,
chi khoang 1+2 mm.
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IDT-02 ~ IDT-05
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EL-3.375

EL-6.075
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co * ot

Theo phurong A (mm) Theo phuong B (mm)

Hinh 9. Cdc két qud quan trdc chuyén vi nén ddt tai
vi tri thiét bi do IDT-03 sau twong vdy jet -
grouting.

biéu nay thé hién viéc st dung cong nghé jet
- grouting tai vi tri nay cia dy an da lam gidm dang
ké dich chuyén ctia nén dat phia tiép giap véi cong
trinh nha hat 16m. Do d6, dén thoi diém hién nay
chwa ghi nhin dwoc cic bién dang 1én tai cong
trinh nay khi thi cong tuyén hdm Metro s6 1 TP.
H6 Chi Minh.

4. Két luan

Khi xay dwng cac tuyén tau dién ngdm Metro
trong diéu kién dat yéu nhw tai Ha No6i va TP. H6
Chi Minh, cong tac dam bao an toan cho cac cong
trinh quan trong trén bé mit, dic biét 1a cac cong
trinh c6 gia tri vé lich str va van héa la hét strc quan
trong. Cong nghé jet - grouting dwoc s dung
trong dw &n xiy dung tuyén tau dién ngim Metro
s6 1 TP. H6 Chi Minh cho thdy hiéu qua cta viéc
urng dung céng nghé nay trong viéc ddm bao 6n
dinh trong qua trinh thi c6ng va bao vé cong trinh
1an cin cu thé 1a nha hat 1én thanh phd. Dva trén
nghién ciru va phén tich cac s6 liéu thiét ké va do

dac tai dw an cung véi cac két qua thi nghiém, bai
bao cho thdy cong nghé jet - grouting gia c6 nén tai
khu virc 14n cin giéng khéi tao va giéng ti€p nhin
dat cwong d6 16n hon so voi thiét ké va da dam
bdo 6n dinh cho qué trinh thi cong hdm. Cac s6 liéu
quan trac do dac thuc té tai dw 4n ciing cho thiy
két cdu twong vay bao vé nha hat 16n thi cong boi
cong nghé jet - grouting cé hiéu qua ré rét khi
gidm do lin xudng chi con 1+2 mm phia sau twong
vay va do dé gitr 6n dinh cho cong trinh. Cac sé liéu
va phén tich trong bai bdo la co s& thiét ké cho cac
du 4n hAm metro sap téi tai Viét Nam.

Loi cam on

Téc gia xin chin thanh cdm on dé tai nghién
ctru khoa hoc mé s6 T21 - 31 Trwong Pai hoc Mo -
bia chit tai tror cho nghién ctru nay.

Cac dong gop cua cac tac gia

Vii Minh Ngan - Ién y twéng, 1ap dan y va chinh
stra ban thao; Nguyén Chi Dat - thu thap s8 liéu va
phan tich s6 liéu dw 4n thuc t&; Nguyén Van Luyén

- thu thap tai liéu c6ng nghé thi cong va dv an, viét
ban thao.
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