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VE MOT PHUONG PHAP TRONG TiNH TOAN, DU TOAN
XAY DUNG CONG TRINH BUONG HAM

METHOD IN CALCULATING AND ESTIMATING OF TUNNELS CONSTRUCTION

Chu Viét Thire
Truong Pai hoc Dién luc

TOM TAT

Qua trinh dau tw xdy dung cong trinh ham hién nay thuwong dwoc thuc hién dua trén viéc
khao sdt diéu kién dia chat, dia chat thuy van dé lam can cir thiét ké va lap téng du toan; sau do
thi ¢ong va nghiém thu céng viéc hoan thanh, quyét toan cong trinh. Hiéu qud ciia viéc dau tie xdy
dung cong trinh néi chung chii yéu dya trén cdc sé lidu cé duoe tir két qua khdo sat, tuy vy doi véi
cdc cong trinh c6 quy mé 16m, phire tap két qua khdo sat nhiéu khi chwa day di va sdt véi diéu kién
thuee té dan dén viéc khong kiém sodt dwoc tong mire dau tw xdy dwng khi xdy dung céng trinh.

Bai bdo nay, tac gia dé xudt phwong phdp mé phong sé doi véi diéu kién dat da bao quanh.
Két qua mé phong sé dwoc so sanh véi s6 liéu quan trdc thye té cho thdy c6 sw sai khéc xdp xi 1,7
lan. Nguyén nhan sai khdc la do cac tham s6 dwa vao mé hinh chwa nhiéu, tuy vy quy ludt bién
thién cua hai phuong phap la tuyen tinh. Diéu dé6 cho thdy phu’o’ng phap moé phong so theo phuwong
phdp dao ham médi ciia Ao c6 thé dp dung trong tinh todn thiét ké, ldp dw todn cho cdc dir dn xdy
dung ham theo hiréng nhanh chéng, dé diéu chinh nham xdc dinh tong mike dau tw sat véi diéu kién
thuee té tir d6 tinh toan hiéu qua dau tw cuia dur dn.

Tir khoa: Xdy dung ham; Puong ham; Cong trinh ngam; Pao ham.

ABSTRACT

Presently, the investment in tunnel construction is usually carried out based on the survey of
geological and hydrogeological conditions as a basis for designing and general budget; and then
implementing the construction and acceptance of these completed works. In general, the effectiveness
of the construction investment is mainly based on the data obtained from the survey results. However,
for large-scale and complex works, the survey results were may not sufficient and close to actual
conditions, leading to the failure to control the total investment when constructing works.

In this paper, the author would like to propose a numerical simulation method for the
condition of surrounding soil and rock. The numerical simulation results show a significant
difference in terms of approximately 1.7 times compared to the actual observation. The reason for
the difference was that the parameters included in the model were not sufficient, but the variation
law of the two methods was linear. This indicates that the numerical simulation method according
to NATM technology can be initially applied in the design and estimation of tunnel works faster and
easy to adjust to close to the actual conditions, exactly in total investment, then improvement of the
efficiency of the investment in the project.
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1. PAT VAN PE

Phuong phap ddo ham méi ciia Ao (the
New australian Tunnelling Method - NATM)
duoc GS. L.V.Rabcewicz dé xudt vao nim
1948 [1, 2]. Co s& khoa hoc cua phuong phéap
nay 1a coi khéi da bao quanh cong trinh ngam
(CTN) nhu mét bd phan mang tai cia cong
trinh va can dugc “bao v&”, han ché tdi da su
nut né, long roi. Pay 1a phuong phap da duoc
sir dung rong rai trén thé giéi va mot sé dy an
& Viét Nam nhu duong Ham Hai Van, duong
Ham Déo C4,... Chu trinh xay dung CTN theo
NATM duoc thé hién theo trinh ty sau:

| KHAO SAT H THIET KE |—-| THI CONG }—>| QUAN IRA(‘|

Hinh 1. Chu trinh xdy dung CTN theo NATM

Khac vé6i cac phuwong phap thiét ké
truyén thong doi hoi tinh chinh x4c cao ngay
tir giai doan thiét ké cong trinh, phuong phap
NATM khong yéu cau tinh chinh xac va hi¢u
qua cua cac giai phap thiét ké trong giai doan
trude khi thi cong; khong doi hoi ¢ mic do
cao nhat va thuong xuyén duoc diéu chinh, bd
sung trong subt qué trinh thi cong dua trén két
qua quan tric thu duoc. Néu xem xét & khia
canh thuc hién dy an thi day l1a phuong phap c6
nhiéu wu diém gitp nang cao chit lugng va tién
do xay dung cong trinh.

Hién nay, cac du an dau tu thuong duoc
trién khai theo ba giai doan: chuén bi, thuc hién
va két thuc dy an. Trong do, tong mic dau tu
xdy dung duogc xac dinh ¢ giai doan chuan bi
dy an. O giai doan nay, néu khoi luong udc tinh
duoc xac dinh 16n, thi téng muc dAu tu s& 1on va
néu khong dung hét s& gay lang phi von, nguoc
lai néu khéi lugng wée tinh thap, qué trinh thyuc
hién c6 thé phai phé duyét lai tong muc dau tu,
gy kho khin cho viéc bd tri vdn, anh huong

dén tién d cong trinh. Theo cong nghé NATM
thi viéc x4c dinh bién phap thi cong dao, chong
tiép theo phai dya vao viéc quan tric bién dang
— dich chuyén ciia vach ham, nghia la khéi
luong, chung loai Vi neo, Bé tong phun, Vom
thép, Ludi thép,... (Hinh 2) chi dugc xac dinh
chinh xac khi cong trinh da hoan thanh. Chinh
vi 1& 46, ¢ nhimg du an c6 diéu kién dia chét
phirc tap rat d& bi vuot tong mirc dau tu.
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(b) Chi tiét mat cdt A-A
Hinh 2. Mat cat ngang dwong ham dién hinh

Trong bai bao nay, tic gia dé xuit
phuong phap mé phong bién dang, dich chuyén
ctia da vach dua vao sb liéu khao sat thu duoc
nhdm muc dich dy doan trude sy dich chuyén
tbi thiéu cua bién ham dé c6 co s dé xudt giai
phap thiét ké, dong thoi ude tinh so bo khoi
luong thi cong, vat tu, vat licu nham xay dung
tong mirc dau tu sat thuc té nhat c6 thé, nang
cao hiéu qua dau tu xay dung cac du 4n duong
ham theo phuong phap NATM.
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2. NOI DUNG NGHIEN CcUU
2.1. Giam sat su dich chuyén ciia da vach

Dy liéu duogc lya chon nghién cuu,
quan tric 1a duong hdm T Hau thude du an
dudng cao tbc Chuong Long, Phuc Kién, Trung
Quéc [3]. Dy an ndy c6 ba dudng ham c6 chiéu
dai 998m, rong 17,75m va cao 5,0m. Cong tac
quan tric duoc thuc hién tai Him sb 3 (hém
md méi) tir 1y trinh ZK98+611 dén ZK98+661.
Qua trinh xac dinh su dich chuyén thuc té cua
vach ham bang cach quan tric sy dich chuyén
clia cac guong chuyén dung dugc gin tai dinh
va hai bén vach ham trén ciing mot mit cit. Cac
mit cat cach nhau khoang 10m (Hinh 3). Bang
may toan dac dién tu; dd hinh ludi dang duong
chuyén; goc canh duoc do bang phuwong phap
lap nhiéu 1an va iy két qua trung binh [4, 5].
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(b) Mt cat logi CI
Hinh 3. So do bo tri guwong quan trac trén cac mat
cat dién hinh

Céc sb liéu duoc thu thap trong mot
khoang thoi gian dugc phan tich, danh gia ky
ludng théng qua phan mém chuyén dung. Qua
trinh quan tric duoc thuc hién lién tuc trong
thoi gian 30 ngay ké tir ngay 31/5/2015. Két
qua quan tric sau khi thu thap, xt 1y duoc thé
hién trong Bang sau:

Bdng 1. S6 liéu quan trdc chuyén vi ham tai cdc Iy
trinh khac nhau

Mit cit quan Ml’l”C dd bién dang cia
TT LD da bao quanh (mm)

trac (ly trinh) " x . X

Dinh ham | Vach ham
1 ZK98+611 -7.11 -6.05
2 7ZK98+621 -6.57 -4.57
3 ZK98+631 -7.21 -5.50
4 7K98+641 -7.04 -5.22
5 ZK98+651 -6.07 -4.50
6 ZK98+661 -7.58 -5.58

Dudi ddy 1a biéu dd duong cong biéu
thi quy luat bién dang da bao quanh ham theo
thoi gian tai mat cit ZK98+611 (Hinh 3).
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Hinh 4. Puong cong chuyén vi ciia dé bao quanh
theo thoi gian thuc té

Theo két qua quan tric (Bang 1) c6 thé
théy: Giai doan dau sau khi dao ham, bién dang
va chuyén vi ciia d4 bao quanh tai dinh ham
dién ra tuong d6i nhanh (>1mm/d). Sau khi thi
cong hé chdng tam Neo + Bé tong phun bién
dang va chuyén vi tit dan (<0,2mm/d). Bién d6
bién dang bit dau giam dan, da bao quanh co
xu hudng on dinh, chuyén vi 6n dinh & muc
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7,11mm di v6i dinh him va 6,05mm dbi voi
vach him. Mirc d6 dich chuyén, hoi tu cua da
bao quanh ham nam trong pham vi cho phép,
c6 thé tiép tyc thi cong binh thuong [6]. Diéu
nay chimg to hé Két cdu chéng tam da phat huy
tac dung.

2.2. Nghién ctru méd phéng sb két ciu chong
dé duwdng ham

2.2.1. Tham sé tinh todn

SO litu thuc t& dia chit da bao

quanh duong ham 30m dai (ZK98+609 dén
ZK98+639) chu yéu 1a da cip IV. Cac nghién
clru trude day chi ra rang pham vi anh hudng
ciia su phan bd lai ung suit khoang 3-5 lan
chidu cao hodc chiéu rong tinh tir bién ham
[7]. Tr gia thiét trén, tic gia xdy dung mo hinh
v6i gia thiét vé pham vi anh huong tinh tir nén
ham 14 40m; bén trai 1a 70m; bén phai 1a 86m;
khong xét dén chiéu sau anh hudng cia vi tri
dat ham (khoang cach tir dinh ham dén mat dit
ty nhién). St dung phan mém ABAQUS thuc
hién phén tich mo phong sb, vai cac s6 liéu nhur
Bang 2.

Bang 2. Tinh chat co 'y khoi dd bao quanh tai Iy trinh ZK98+609 dén ZK98+639

Loai da v (KN/m?) E (GPa) n (Y@ ¢ (MPa) 1)
Da cap IV 23 3.3 0,32 33 0,45 0
Bé tong phun 25 30 0,22 40 2,2 0
Neo ( L=4,0m; d=35mm) 25 31,5 0,20

Va véi cac gia thiét sau:

- Coi khéi da bao quanh 1a vat liéu déo
ly twéng, ddng nhat, dang hudng va lién tuc;

- Khong xét td1 anh hudng cua cau tric
khoi da va nude ngam;

- Chi xét tng suét do trong lugng khéi
da gay ra;

- Str dyng m6 hinh Mohr-Coulomb dbi
v6i d4 bao quanh va dét dap.

Mo hinh véi cac tham s trén duge xay
dung nhu trén Hinh 5.

(a) Chia ludi mé hinh khoi da

(b) Chia ludi mé hinh hé két cau chong tam
Hinh 5. M6 phong két cdu chong tam trén phan
mém ABAQUS
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2.2.2. Phan tich, so sinh két qud giita mo
phong so va dir liéu quan trac

Viéc quan tric tai hién truong dugc
thuc hién sau khi da hoan thanh cong tac khoan
cdm Neo va bé tong phun. Dit liéu quan tric
(Bang 1) tai Iy trinh ZK98+661 cho thiy, gia tri
dich chuyén d4 véach 13 7,58mm dbi v6i dinh va
6,05mm ddi v6i vach ham. Trong khi do, ciing
tai ly trinh trén bang phuong phap mé phong s6
cho két qua 4,356mm ddi véi dinh va 3,461mm
d6i voi vach ham. S6 lidu tir hai phuong phap
cho thdy c6 su khac biét twong dbi 16n. Didu
nay 1a dwong nhién khi cac yéu té nhu tmg sut
nguyén sinh, ddc tinh nt né cta khdi da, chat
l4p nhét trong khe nut,... chua duge xem xét
td1 trong qua trinh xay dyng mo hinh. Tuy vay,
quy luat bién thién cta ca hai phuong phap 1a
tuyén tinh, cting chung quy luat bién thién.

3. KET LUAN VA KIEN NGHI

Tir két qua mo phong sd va quan tric
thuc té cho thdy dich chuyén da vach thu dugc
tur hai phuong phap c6 sy khac nhau, nhung quy
luat bién thién tuyén tinh va két qua quan tric
thuc té gip khoang 1,7 1an két qua mo phong.
Két qua dich chuyén tir md phong sb thap hon
1a do qua trinh mo phong chua xem xét dén mat
d6 khe niit, chat 1ap nhét khe nat, ... Miac du két

qua nghién ctru chi 1a bude dau va ¢ mot dy an
cu thé, nhung d6 1a co so khoa hoc gitp cac nha
khoa hoc, nha quan ly, cac don vi thiét ké, quan
Iy du 4n tham khao trong qua trinh dau tu du
an. Pé dam bao tinh sat thyc, tin cdy hon can
tiép tuc thuc hién & cac diéu kién véi cép da,
kich thuéc duong ham khac nhau nham kiém
ching quy luat noi trén dé co thé ap dung mo
phong s6 khi lap dy an cong trinh ham va thiét
ké theo phuwong phap NATM. «»

Ngay nhan bai: 25/3/2023
Ngay phan bién: 26/4/2023

Tai liéu tham khdo:

[1]. ke, #FEEmIEAEABRE TE
FHYRL AL IR, 2021(09): 24-26.

[2]. Nguyén Quang Phich; Co hoc dd. NXB. Xay
dung, 2007.

[3]. Detailed design report for Houci tunnel of
Zhanglong Highway, 2015.

[4]. V& Chi M§¥; Trac dia mé. NXB. Xay dung,
2002.

[5]. Nguyén Pinh Bé, Vuong Trong Kha; Dich
chuyén va bién dang dat da trong khai thdc
mo. NXB. Giao thong Van tai, 2004.

[6]. Tran Thanh Giam, Ta Tién Dat; Tinh todn thiét
ké céng trinh ngam. NXB. Xay dung, 2002.

[7]. FEBRA, FHI, FEeL, MX&E  WHX
X B ik ] AR R M A (L A R
#r. %5 £ /1%, 2005,08: 1207-1210.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
I TAP CHI CO KHI VIET NAM, S6 304 thang 6 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



