
KHOA HOC CONG NGHE 
5604/2020 

Cac giai phap gia co nen flat, da 
khi thl cong ham xuyen nui 

• KS.TRjNH NHI/ GIANG - Cdng ty Co phan Dau tUTuvdn vd Xdy ddng cong trinh 468 

TOM TAT: Hien nay, doi v6i cong tac thiet ke va thi 
cong ham gi30 thong, khi thiet ke can lya chtpn vi 
tri ham qua vung d|a chat tot, dat da on d|nh Tuy 
nhien, khong the tranh duoc v| tri cyc bg co dia chat 
xau, dat da kem on dinh hay vung ddt gay, doi l<ien 
tao Vi vgy, can phai co cac bien phap chong do, xd 
ly nen dat da yeu xung quanh ham khi xay dung 
nh^m muc dich lam tang dp on dmh va an toan khi 
thi cong. Trong bai bao, cac tac gia se di sau phan 
tich, danh gia cac phuong phap xu ly va gia co nen 
dat da yeu khi thi cong ham xuyen nui t^i Viet Nam 

TL/ KHOA: Gia co nen dat da, thi cong ham xuyen 
nui, an toan trong xay dyng ham 

ABSTRACT: Nowadays, when designing and 
constructing the tunnel, we try to choose the location 
of the tunnel through good geological area and 
stable rock However, it is impossible to avoid the 
local location with bad geology, unstable roci<y soi! 
or broken areas, tectonic zones Therefore, measures 
must be taken fo support and freat weak rock around 
the tunnel during consfrucfion in order to increase 
the stability and safety of consfrucfion. In this paper, 
the authors will analyze, evsluafe methods of handling 
and reinforcing weak rocky soil when constructing 
the mountain pass tunnel in Viet Nam. 
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1. OAT VAN O^ 
NhOng n im gan day, cung vdi sUt ing trudng eua 

nen kinh te, he thong giao thdng nude ta cung ph i t 
trien vUOt bie vdi nhieu eong trinh idn, giijp lUu thong 
gtUa eic vung mien ngiy cang thuan lot. Viee md rdng 
eie tuyen dudng phat trien cie vung nui ngay eang 
duoe chu trong phi t trien hgn nham d i m b io sUtang 
trudng kinh te dong deu giufa eae vung mien, eai thien 
ddi song nhan d in . Do cac han ehe ve edng nghe, trong 
thdi gian trudc day, eac tuyen dudng xay dung tren mien 
nui thudng cd xu hudng thiet ke bam theo dia hinh, khi 
gap eie vat c in nhu nui, doi eao thudng duge thiet ke 
di vdng theo sUdn doi, nui. Viec nay lam gia tang quang 
dudng di ehuyen eija phuong tien giao thdng. Khong 
nhdng the, trong dteu kien men theo sUdn doi nut, viee 
di chuyen se gap khi nhieu khd khan, nguy hiem, eac 

yeu to hinh hpc cua tuyen khong duge dam b io khai 
thae tdt nhat. Tuy nhien, ngiy nay, su phat trien vUgt bac 
cua khoa hgc edng nghe eung vdi trang thiet bt toi t i n , 
viee lua chon phUOng i n dao ham xuyen eae vat can nhu 
doi nui duge Uu tien thue hien. 

Dot vdt cie dUdng ham xuyen nui, khi thiet ke 
ngudi ta thudng eo gang dat ham nam trong vung dat 
da on dinh, tuy nhien khong the tranh khdi viee ham cye 
bp ehay qua nhCfng vung dat da yeu, do on djnh kem, 
(nhu eic doan d hai dau cCla ham, nhUng vung ddt gay, 
ddi ph i huy kien tao...), Dae diem eua nhUng vung nay 
la thudng cd chieu dai ngan vdl tinh hinh dia chi't phdc 
tap, di't da rdi rae, nUdc ngim tieh ty di gay sat Id trong 
qua trinh thi cong [1]. Neu khdng cd bien phap chdng 
dd, gia eo phu hgp, viee d i m bao an toan khi thi cong 
eong trinh la khong the. 

2. T 6 N G QUAN VE CAC PHI/ONG P H A P THI 
CONGHAMXUYeNNUl 

De thi cong ham xuyen niii, tai Viet Nam v i tren 
the gidi da Ung dyng nhieu phuong phap trong do cd 
eie phuong ph ip truyen thong, eac phuong ph ip hien 
dai, Moi phuong ph ip deu ed nhCrng Uu diem, nhUoe 
diem va pham vi ap dung neng. DUdi day trinh bay ve 
eac phuong ph ip thi eong ham xuyen nui da duge ap 
dung tai Viet Nam [2]. 

2.1 . Phuong phap thi cong truyen thong 
Phuong phip md l i phuong phip truyen thong 

duoc ap dung sdm nhi't de xay dung ham. Tuy theo tinh 
hinh dia chat cu the, ngudi ta eo the thuc hien dao ham 
theo eic each khac nhau. Trong dat da eUng chac ed the 
tien hinh dao toan tiet dien m i khong can chong dd. 
Trong dat da mem yeu, phuong phap mo van cd the de 
ap dung, tuy nhien trong trudng hop nay uu the (nhU 
ve g i i thanh, tien do, kha nang eo gidi hda thi cong...) 
thudng nghieng ve cac phuong phap khac. Vi viy, ngiy 
nay trong dat yeu thong thudng chi sd dung phuong 
phap mo de xiy dung eac doan ham ngan (khong qu i 
300m) khi ma eie phUOng phap khic trd nen khong kinh 
te. Cd nhieu bien phap thi cong ham theo phuong phap 
truyen thong, tuy theo dieu kien dja chat ngUdt ta co the 
i p dyng eie trinh tuthi cong khac nhau. 
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Hinh 2.1: Cie trinh tu dao ham theo phuong phip truyen thong 

2.2. Phucrng phap sii dung khien Sao [2,4] 
Phuong phip thi edng ham bSng khien d io kin duge 

xem la bien phap thl eong ham phu hgp nhattrong moi 
trudng di't yeu. Bien phap thi eong TBM (Tunnel Boring 
Machine) dUa tren nguyen ly tao ra ap lue ein bang vdi ap 
luc di't tai guong dao nhim han che sUthay doi trang th i i 
Ung suit co the gay ra mat on dmh dan tdi eae bien dang/ 
ehuyen vi trudc gUOng ham. So vdl phuong phip truyen 
thong, phuang phap khien d io da the hien nhUng Uu 
diem vUgt trgi ve do an toan va tien do khi thi cong ham 
trong di't yeu. Tuy nhien, phuong ph ip eung co nhu'ng 
han che eua nd nhU: tiet dien eua ham thudng duge quyet 
dinh dua tren tiet dien eua khien; khien d io ehi thUe su 
mang lai hieu qu i kinh te khi thi cdng cic tuyen ham ed 
chieu d i i Idn nhU cae tuyen metro trong thinh phd Doi 
vdi ham qua niti, vung dja chat thudng cd ehieu dai ngin, 
i p dyng phuong phap khien dao la khdng hop ly. 

Hinh 2.2: Co ciu khien dao 

2.3. Phuong phap thi cong ham NATIVl 
Phuong phap xay dung ham mdi cita Ao (NATM) la 

phuang phip xiy dung ham dUoe hinh thinh tren eo sd 
ly thuyet due ket td thUc te xay dUng ham trong thdi gian 
dai, bao gom cic trinh tu, bien phap thi cong v i xd ly khoi 
dat da tren vdm ham sao eho dat da xung quanh ham duge 
lien ket thanh ket cau vdm chdng da. Do do, tu b in than 
khoi dat d i xung quanh se trd thanh mot phan ket eau 
chong dd ham [5]. Y tUdng chinh cua cdng nghe nay la tan 
dyng toi da kh i nang chiu lue eua moi trudng di't d i xung 
quanh vao mue dieh chong da ham. De dat duge dieu niy 
thi phai tim eich khong ehe bien dang eua vaeh ham. 
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Thue te hien nay, viee thi eong ham xuyen nut chit yeu 
sir dung cdng nghe tht eong ham NATM. Trong eie phan 
tiep theo eita bai bao, t ic gia se di siu nghien edu ve giii 
phip gia eo dat d i eho cdng nghe thi cong ham NATM. 

3. CAC GlAl P H A P GIA CO OAT, O A 
De d io ham xuyen nui, can sir dyng cae phuong 

phip chong dd khie nhau. Muon lUa chpn dUOc bien phap 
chdng gid hgp ly, muon thiet ke dugc toi Uu kieh thUde eua 
khung, vd ehdng da chon, nhat thiet phii xic dinh duge t i i 
trong can tim hieu ky ve eic gii i phap gia eo dat da. 

3.1 . Giai phap chia nhd dien tich gUdng dao 
Dio ham toan tiet dien khdng thUe hien gia ed hoie 

chong dd trUde ehi phu hgp vdi dia tang l i da cdng eo 
tinh on djnh tuong doi tot, edn ddl vdl dja tang ni t vyn 
mem yeu thi se khong phu hop. Khi dao ham trong dat 
da yeu thudng hay gap hien tugng sat Id dat da tai gugng 
ham, tai ndc ham v i c i chin vdm. Cho du d io ham vdi 
bude dao ngin, mat d io eung se bj syt Id, khi g ip nUdc 
ngam, tinh trang syt Id cang trd nen nghiem trpng.Trong 
eae trudng hgp nhu vay, khi dao ham bang phuong 
phap truyen thong, ngudi ta tien hinh chia nhd tiet dien 
guong dao, dao tdi d iu chong dd ngay tdi do. Dio va 
chia nhd ttet dien co the thuc hien bang nhieu each, ngay 
nay phuang phap duge dung pho bien la phuong phip 
hang dan ben va phuong phip vach chong gtUa. 

Hinh 2.3: Phuang phap NATM 

Hinh 3.1: Chia guong dio bang phuong phap vich chong da giua 

va hang dan bin 

3.2. Giai phap chong tri/drc, dao sau [3,5] 
Diy la gi i i ph ip lap dat he chong dd trude khi tien 

hanh dao ham. Trong bien ph ip niy, cd the sd dung eae 
neo vugt trude, he gian dng thep vUgt trUdc hoie gian 
ong xi mang vucft trudc de gia co nen dat da khi dao ham. 

Neo vugt trude l i loai neo duoc l ip d i t trUde mat 
d io dgc theo chu vi cita gUong ham, td dd hinh thanh ra 
mgt vanh neo gia eo dia tang phia trade gUPng dao. DUdi 
sU b io ve eiia vanh neo nay, cdng tac d io di't da dugc 
tien hanh, Uu diem cua phUong phap nay la it xam pham 
tdi khoing khong gian l im viec eita khoang dio, lam 
tang tinh toan khdi eiia dja tang xung quanh ham, phu 
hgp vdi nhCrng vung dia tang n i t vun mem yeu, nhCfng 
vung diift gay cd dng suit khdng qu i Idn. Tuy nhien, khi 
thi eong ham trong dieu kien di't da mem yeu ngam 
nude de xay ra lim, syt Id. 

Gian ong thep vUOt trUde la phugng phip sir dyng 
eac dng thep hoac eic thanh thep tam co chieu dai 10 
- 45m ddng sau vao trong dta tang xung quanh ehu vi 
bien dao vdi eac gdc tuong ddt nhd. Phan dng phia b§n 
ngoai gUong dao lien ket vdi nhau va duge da b ing cac 
vi thep. Phuong phip nay cd su lam viee, chdng dd dong 
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thdi eua cic ong thep theo phuong doe ham goi len eac 
vi thep theo phuong ngang ham lam eho do eUng toan 
khoi eiia he thong chdng dd dugc ning len, kh i n ing 
chong lai bien dang eiia dia tang kha tdt va cd the ehiu 
duge ap lue dia tang sdm hon. Vi the, phuong phap gian 
ong chu yeu dugc ap dung trong eae loai dja tang ma khi 
ham dao qua i p luc dja tang xuat hien sdm v i cd cudng 
do Idn, trong cie loai dat d i n i t vyn mem yeu eo yeu eau 
chat ehe ve bien dang dia tang, trong eic dia tang la dat 
eit, dja tang cd tinh truong nd manh, nhieu khe nut, eac 
chat dat khong cd tinh keo ket. 

Hinh 3.2: So do gian ong 

Phuong ph ip gian ong xi mang vUert trUdc sd dung 
khoan phun tao man ong ed the ndi la sU ket hgp gtUa 
hat phuong ph ip chong dd trudc va phUOng phap gia cd 
lam thay dot tinh chat ly hoa eita dat da. Dae diem cita 
phuong phip la khong dUa ra mgt ly thuyet ti'nh toan eu 
the, tuy nhien tat ea eae thdng so thiet ke deu duge kiem 
tra chat ehe va thuc hten dUa tren cac md hinh thUe te. 
Theo phuang phip nay, trUdc khi d io dat da, ngUdi ta 
tten hinh khoan va dat cac ong eo dye 16 vUgt len trudc 
xung quanh ehu tuyen eita ham. Tiep theo la qu i trinh 
phun vCra xt mang qua eac ong v io trong dia tang phia 
trudc gUOng dao, khi lien ket hinh thanh ra man ong xi 
mang cd tac dung chong dd va bao ve hang dio. DUa tren 
eae md hinh, hieu dng eua phuang phap da dugc phin 
tich mgt each can than ve chUe nang eiia cac ong thep va 
v i t lieu gia co dat d i . Theo ket qua phin tieh, vai trd ciia 
eac ong va v i t lieu xi mang nhu the hien d Hinh 3.3 

Hinh 3.3: Vai trd Phg thep vi vua xi mang 
Cac ong thep ddng vai trd nhU cic dam lien tue ke 

tren cic goi tUa la cac vi thep, ed chdc nang chong dd t i t 
trgng dat da theo phuong doc ham. VUa xt ming duge 
ep v io trong dta tang, ludn sau v io ben trong eac khe hd 
eiia di't da se lam eho dia tang trd nen cdng chac, khdng 
chi l im eho eac t ing da hoie cae hat dat da g in ket tao 
th inh khoi ma no edn c6 t i c dyng bit kin cae khe hcf, 
ng in chin nude ngam tham va ehiy vao trong ham. Vi 
the, hinh thifc tao man ong xt mang khong ehi hieu qua 
eho dia tang vyn ni t , mem yeu ma con thieh hop cho ea 
nhufng viing dia ehat rdt rae cd nhieu nudc ngam. 

3.3. Giai phap thay doi tinh chat ccf ly cua dat da [1 ] 
Khi x iy dung edng trinh ngam trong dieu kien dia 

eha't phdc tap: Trong dat yeu tham nude, khong on djnh 
v i mUc nUdc ngam eao hon d iy ham dao, di thl eong 

can phai lam kho va gia eudng khoi dat. 
Phuang tien lam khd di't va ngan ngi/a dong nude 

ehiy vao ham dat hieu qua nhat la phuong phap ha 
mUe nude ngam nhin tao Bien ph ip nay dUOc sir dung 
trong x iy dUng eong trinh ngam ei theo phUOng phip 
Id thien va dao kin. 

Ben canh do edn cd kha nhieu cic bien phap thay 
dot tinh chit eg ly cita di't 6a nhU: dong bang nUde xung 
quanh ham, dung khi nen day khi ra khdi ham, xi mang 
hda dat da de dao ham, set hoa gia co dat da, siltcat hoa... 

Cac phuong phap thay doi tinh ehat eita dat da de 
thUc hien dugc thudng kha ton kem, bien phip tht cdng 
phirc tap.Trong cac dteu kien khong b i t buoc, eie phuong 
phap nay thudng duac bd qua va khdng ap dyng. 

4. KET LUAN, KIEN NGH! 
Phuong phap khoan phun tao man ong xt mang 

duoe coi la phuong phip co pham vi i p dung rgng rat, cd 
the ditng de thi eong eac ham trong hau het cie loai dat 
d i yeu vdl eac tinh chat v i dteu kien dia chat khac nhau. 
Phuong phip vdi dae tinh la sU ket hgp giQa chong dd 
va gia ed trUde dat da d i tao nen vdm bao ve chac chin, 
dam bao an toan eho qua trinh dao dat da eung nhU ed 
t ie dyng la mgt bg phan ket eau eung tham gia ehju lUe 
vdi be tong vd ham trong qua trinh khai thic. Ben canh 
do, thi edng bang phuong phap khoan phun tao man 
ong xi mang luon thUc hien che do quan trac nghiem 
ngit , eho phep dinh g i i dung trang th i i dng suat va 
dieu kien lam viee ciia dja tang eung nhu cita he thong 
chong dd, kjp thdi dua ra nhdng bien phap "dng xit" hgp 
ly trong suot qua trinh tht eong ham, nhd dd dam b io 
dteu kien an to in v i hieu qu i kinh te. Ap dyng phuong 
phap khoan phun tao man dng xi ming eho phep khong 
can phai chia nho tiet dien khi dao ham trong dat da yeu, 
nhd dd cd the co gidi hoa qua trinh thi cong, d im bao 
tien dp va hieu qu i thi cong eong trinh. 
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