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LOI NOI PAU

Hoi nghi Khoa hoc toan qudc “Co hoc d4 - Nhitng van dé dwong dai” nim
2021 1a bude phat trién ké tiép truyén thong thudng xuyén, lién tuc, manh mé ctia co
hoc da Viét Nam ké tir 1an Hoi théao khoa hoc dau tién ndm 1984 dén nay.

Piéu dic biét cua Hoi nghi lan nay la to chuc trong luc con bao dai dich
COVID-19 dang hoanh hanh dir doi trén toan cau. Viét Nam, lién tuc tir ddu nim
2020, phai gong minh “chéng dich nhu chdng giic”. Nhiéu can bd co hoc da
Viét Nam vira 1a chién sy trén mat tran chéng dich vura tich cyc tham gia chuén
bi moi mat cho Hoi nghi.

Nét dep cua Hoi nghi 1a c6 dugc su phéi hop td churc nhip nhang cua 3 co
quan don vi: H0i Co hoc P4 Viét Nam (VSRM), Hoi Cong nghé Khoan - Khai
thac Viét Nam (VADPT) va Trudng Pai hoc Dau khi Viét Nam (PVU), cing su
tham gia trinh bay cac bao cdo chinh (Keynote lectures) ctia 4 nha khoa hoc ndi
tiéng quc té.

Chu d& cua Hoi nghj 12 tiép tuc di sau, phan anh nhitng van dé duong dai
ctia co hoc d4 Viét Nam phuc vu phét trién kinh té dat nudc. Trong thoi gian
ngan, cac két qua nghién ciru & hau khip céac linh vuc, tir khai thac dau khi, khai
thac than, xay dung cic cong trinh giao thong, thuy loi, dan dung té1 phong
chéng thién tai, bao vé moi truong, da dugc guri dén hoi nghi.

That dang ty hao cac nha co hoc da Viét Nam da td chuc thanh cong Hoi
nghi Khoa hoc toan qudc - 2021 trong bdi canh cam go cua dai dich. Ban T
chirc cing Ban Khoa hoc Hoi nghi d tuyén chon 35 cong trinh nghién ctru khoa
hoc giri dén Hoi nghi va cong b trong Tuyén tap nay.

Xin tran trong giéi thiéu cing dong nghiép va ban doc.

BAN TO CHUC HQI NGHI
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Opening Speech of VIETROCK2021
Suseno Kramadibrata
ISRM Vice President for Asia

Distinguished Participants, Dear Colleagues, Ladies and Gentlemen

It is a pleasure and privilege for me to open the Vietnamese National
Congress of Rock Mechanics and Engineering (VIETROCK2021) and to
welcome all the honourable participants and speakers to this virtual event to
exchange experience and work together on the exciting field of rock mechanics
and rock engineering. I am grateful that this conference is attended by more than
100 participants from 5 countries and the accepted papers of 35. This
symposium is organized by Vietnam National Group of ISRM - Vietnamese
Society for Rock Mechanics (VSRM), the Drilling and Production Technology
Vietnam and PetroVietnam University.

In this occasion I would like to express my appreciation and gratitude to
the President of VSRM & Vietnam NG of ISRM Prof. Dr. Do Nhu Trang and
Chair of Organizing Committee Dr. Pham Quoc Tuan, for hosting this
symposium and for all the virtual facilities which will undoubtedly highly
contribute to the success of this event.

Distinguished Participants, Ladies and Gentlemen, I do believe this
symposium will provide a valuable opportunity for academics, research
scientists, industry specialists and decision-makers to share experiences. The
objective of this event is to promote the exchange, transfer of knowledge and
experience on rock mechanics and rock engineering for sustainable development
of this field in Vietnam in particular, and in Asia in general. I am sure that all
participants will have rewarding exchanges in this event. I also would like to
convey warm regards from Prof. Resat Ulusay, the President of ISRM to the
Organizing Committee as well as the participants.

In conclusion, I should like to wish you, on behalf of the ISRM Boards,
every success with this important event and look forward to learning about the
outcome.

Thank you very much for your attention and cooperation.

Suseno Kramadibrata
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Hoi nghi Khoa hoc toan quéc “Co hoc da - Nhiing van dé duong dai”- VIETROCK?2021,
Ha Noi, 16/10/2021

Nghién ciru cac dang sw co thuong gip va giai phap
xtr ly khi thi cong cac cong trinh ngam bang thiét bi
dao ham loai nho

Nguyén Vin Thinh, Ding Trung Thanh, Nguyén Duyén Phong
Truong Pai hoc Mo - Dia chat
"Email: nguyenvanthinh@humg.edu.vn

Tém tit: Qua trinh thi cong cac cong trinh gam ludn tiém an cac nguy co co thé
xay ra su c¢d k¥ thuat do su bién d6i bat thuong, khong ludng truée nhu: Yéu td
vé diéu kién dia chat cong trinh, dia chit thuy van; diéu kién k¥ thuat va moi
truong thi cong,... dan t6i 1am cham tién d¢ va lam ting gia thanh. Khi thi cong
cac cong trinh ngém ¢6 st may dao ham loai nho, doi hoi ¢6 tinh déng bo cao. Do
do, khi c6 su ¢6 tai mot bo phan hay mét quy trinh nao dé co thé dan dén bé tac
toan b qua trinh thi cong. Viée tong hop, phén tich cac nguyén nhan gy ra su co
va dé xuat cac giai phap phu hop dé xtr Iy nham han ché, _glam thiéu cac su cb,
dam bao chét lugng va tlen do thi cong cac cong trinh ngam noi chung va trong
thi cong cac cong trinh ngam tiét dién nho néi riéng tai Viét Nam 1a hét sirc quan
trong va can thiét. Bai bao tap trung phan tich nhitng nguyén nhén phire tap, su c6
chu yéu xay ra trong thi cong cong trinh ngam noi chung va cong trinh ngam cd
tiét dién nho noi riéng. Tur d6 dua ra cac giai phap cu thé cho timg trudng hop dé
khic phuc, han ché cac rii ro trong qua trinh thi cong. Két qua nghién ctru 13 co
s& dé thuc hién cac bién phap thi cong phu hop voi timg diéu kién cu thé, gop
phan nang cao chit lugng, dam bao an toan, dat hiéu qua kinh té cao.

Tir khéa: Cong trinh ngam, may dao ham loai nho, thi cong cong trinh ngam.

1. M& dau

Ngay nay ctng v&i sy phat trién kinh té - xa hoi va téc do d6 thi hoa nhanh,
khong gian ngdm d6 thi di duoc nhidu nude trén thé giéi va cac nha chuyén
mén, chinh quyén nhiéu d6 thi 1én & Viét Nam quan tdm. Cong trinh ngdm
(CTN) 1a mot bd phén cua ha tang k¥ thuat d6 thi, dong vai trd quan trong cho
phat trlen d6 thi hién dai, bén vitng. Qua trinh thi cong cac cong trinh ngam luén
tiém 4n cac nguy co, cac sy ¢o ¢o thé xay ra bat clr luc nao, giy mat an toan va
1am anh hudng dén tién do thi cong. Sy ¢d trong thi cong, sy cham tré trong chudi
cung (mg vat li¢u, thiét bj hodc diéu kién dia chat kho dw doan... 1a nhimg van dé
thuong gap khi thi cong CTN. Diéu nay, lam giam tdc d6 thi cong va thiét hai vé
kinh té khi giai quyét cac van dé dé. Hon nita, ddy 1 nguyén nhan tao ra sy thiéu
6n dinh & cac khau trong thi cong CTN. Mit khac, qua trinh thi cong CTN béng
may dao ham loai nhé (MBPHLN) d6i hoi co tinh déng bd cao, do d6 mdt su ¢b tai
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Nghién cvu cac dang su co thuong gap va giai phap xuv ly khi thi cong
cdc cong trinh ngam bang thiét bi dao ham logi nhé

mdt bo phén hay mét quy trinh nao do6 co thé dan dén bé tic toan b qua trinh thi
cong. Thyc té thi cong cac CTN bang MDHLN cho thdy bén canh cac thanh cong
16n ludn gan lién véi cac nguy co xay ra su c¢d ky thuat do su bién d6i bat thuong,
khong luong trude cua diéu kién thi cong nhu: Diéu kién dia chat, dia chat thay
van, dia cht cong trinh... dan toi lam ting gia thanh, cham tién do. Dbi véi Viét
Nam, cong ngh¢ thi cong cac CTN noi chung va cong ngh¢ thi cong dao him bang
may dao him (MPH) néi riéng dé ap dung dé thi cong cac CTN nhu cac du an
thity dién, giao thong va gan day nhat 13 thi cong cong trinh tau dién ngim tai TP.
HCM va Tp. Ha Noi. Trong khi thi céng cac CTN, van dé cha yéu can phai dat
duoc chinh 1a chat lugng va tién do thi cong clia cong trinh.

Trong nhitng ndm qua, da xay ra nhiéu su c¢d khi thi cong cac CTN ¢ nudc
ta. Pién hinh 13 tuyén cong bao boc kénh Nhi€u Loc - Thi Nghe do Ngan hang
Thé giéi (WB) tai tro co duong kinh ong 3 m, chiéu dai 8500 m, d6 sdu 8,5 -
14 m so vdi cao trinh cua miat dat. Piéu kién dia chat dia mao tai TP. HCM rat
phuc tap, tuy nhién vi ly do khac nhau: Qua trinh khao sat so sai, thiéu chi
tiét,... dan dén cac danh gia vé diéu kién dia chat, dia chit cong trinh chua thuc
su day da, chinh xac. Ngoai ra, trong qua trinh thyc hién dy an céi thién moi
trudong nudc (giai doan II) tai TP. HCM vdi tong chiéu dai tuyén cong can thi
cong 1a 34.827 m. Tat ca cac tuyén cong bao duoc thi cong dudi cac con
duong dang hién hitu trong thanh phd. Theo danh gia, day la nhiing tuyén co
diéu kién dia chit va dia chit cong trinh twong ddi thuan loi dé ap dung
phuong phap kich day. Tuy nhién, trong qua trinh xay dung da gap nhleu su cO
khac nhau, gi4 thanh xt 1y su ¢6 1én dén 2 - 3 ty dong cho mdi sy ¢b xdy ra.

Ngoai cac yéu td vé ki thuat va con nguoi, cac su cd di xay ra déu c6 nguyén
nhén do bién ddi diéu kién dia chét xung quanh vi tri xay dyng cong trinh; do sy
xuat hién nhiing bt thuong lién quan dén dia chat nhu tai khi, t4i nudc trong
khéi dat da,... Chinh vi hdu qua dic biét nghiém trong do cac su cb ky thuat
trong xay dung CTN noi chung va bang MPHLN noi riéng giy ra; nén viéc
nghién ctru nham dé xuat cac giai phap hiéu qua dé phong ngua va khic phuc
cac su ¢ trong qua trinh thi cong CTN bang MPHLN 14 rét can thiét.

Cong tac tong hop, phén tich cac nguyen nhan gay ra sy cb, nham rut ra cac
bai hoc kinh nghiém dé han ché, giam thiéu cac su cb, dam bao chat luong va
tién do thi cong CTN tiét dién nho tai Viét Nam 13 diéu hét suc quan trong.
Thanh cong ctia cic cong viée trong tuong lai déu c6 thé duc rut dugc khong chi
tir cac két qua thanh cong trong qua khir, ma con ca tir cc bai hoc that bai.

2. Khai niém vé xdy dung cong trinh ngim tiét dién nho

Khai niém vé xay dung CTN béng MDHLN tai Viét Nam chua co tai li€u
nao dua ra mgt cach day du. Nhung theo mét so tai li€u cua mot s6 nudc nhu:
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Nguyén Van Thinh, Pdng Trung Thanh, Nguyén Duyén Phong

Nga, My, Phap, Buc, Nhat, Trung Qudc,... Trong tai liéu [12] thi dinh nghia to
hop MPHLN 1a t6 hop thiét bi dé xay dung CTN co hé thong diéu khién MPH
tir xa. Mot dinh nghia khiac duwoc D. Stein [13] d& xuat 1a: “Thi cong bing
MPHLN, éng kich duoc kich tir giéng thi cong véi su trg gitp ciia mot hé thong
kich diy dén giéng nhan. Pong thoi mot hé thng diéu khién tir xa didu khién
viéc dao va van dat da tai guong ddo ra ngoai”. Theo dinh nghia cua Hiép hoi
Ky su xdy dung Hoa Ky (American Society of Civil Engineering - ASCE) cong
nghé kich day HTDN bang MPHLN 1a mét hé thdng gdm nhiéu dét ham duoc
lap dit tryc tiép & phia sau mot MPH, dugc diy di bang hé thdng kich thuy luc,
tir mot cong trinh kich day (giéng kich) dén mot cong trinh nhén (giéng nhan) dé
tao thanh mot CTN trong long dat [7].

Hién nay, khai niém cong trinh ngam tiét dién nho (CTNTDN) la méot khai
niém tuong ddi vi noé phu thudc vao cong nghé thi cong. Vi du, thi cong bang
khoan nd min va sir dung may khoan cam tay thi tiét dién nho dugc cho 1a nho
hon 18 m®. Theo tac gida V& Trong Hung [5] thi CTNTDN c6 dién tich mit cét
ngang dén 20 m’. Theo tac gia Nghiém Hiru Hanh [3], Tran Thanh Giam, Ta
Tién Pat [6] phan loai theo kich thuéc CTN thi CTNTDN c6 chiéu ngang sir
dung nho hon 4 m.

2.1. Cong nghé thi cong ham tiét dién nho

Nhin chung, cong ngh¢ thi cong CTNTDN rat phong pht va da dang, 13 to
hop kha linh hoat cta rat nhidu cac giai phap k¥ thuét va so dd cong nghé khac
nhau. Tén goi cua cac phuong phap cong ngh¢ thi cong CTNTDN ciing c6 nhiéu
xuat xir khac nhau, c6 thé theo noi da phat trién céng nghé hay phuong phap,
theo giai phap ky thuat phd bién va nhiéu khi con 1a do théi quen. Vi vay dé giup
cho nguoi thiét ké va thi cong co thé linh hoat lya chon cac phuong phép thi
cong, cac giai phap k¥ thuat xir Iy cac tinh hudng c6 thé xay ra. Dua theo khong
gian thi cong CTNTDN c6 thé phén ra thanh hai nhom chinh: Phuong phép thi
cong 16 thién (dao mo); phuong phap thi cong ngam (dao kin).

Véi phuong phép thi céng 16 thién, toan bd hay mot bo phan cua két ciu
CTN duoc lap dung trong diéu kién 16 noc hay noi cach khac phuong phap nay
thuong thi cong theo hé dao sau va duong hao (tuong trong dat). Con véi
phuong phap thi cong ngam thi toan bo két cdu CTN duogc thi cong lap dung
trong diéu kién noc kin hodc 16 noc nhung ty 1¢ dién tich phan néc 16 rat nho so
v6i tong dién tich khéi da xung quanh CTN. Hay néi cach khac la phuong phap
thi cong khong dao 19 bé mat dat. Phuong phép thi cong ngam c6 thé duoc thé
hién theo nhiéu phuong phap khac nhau, duoc két hop véi nhiéu bién phap
chéng d& vach him va guong ham khac nhau. Pé dao dat, hién nay co cac
phuong phap sau: Phuong phap dao bang may (MTBM - Micro tunnel boring
machines); phuong phap kich day ong (Pipe jacking); phuong phap khoan ngang
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Nghién cuu cac dang sw cé thuong gap va giai phap xir Iy khi thi cong
cdc cong trinh ngam bang thiét bi dao ham logi nho

dinh hudéng (HDD - Horizontal directional drilling); phuong phap déng dng
(Pipe ramming); phuong phap khoan co hoc (Auger boring); phuong phap kéo
ong truc tiép (DPM - Direct pipe method). Mbi phuong phap thi cong déu c6 cac
wu, nhuoc diém va diéu kién ap dung khac nhau. Cac két qua thuc té va nghién
ctru chi ra rang, hiéu qua ciia cong nghé thi cong xay dung CTNTDN phu thudc
vao nhiéu yéu té khic nhau nhu: Diéu kién dia chit cong trinh, dia chét thuy
vin, cong nghé thi cong, kha ning van hanh thiét bi ciia cong nhén, k¥ su. Trong
qua trinh van hanh thuong khong tranh khoi nhing rii ro, su ¢b do khach quan
lan cht quan. Diéu nay lam anh huéng dén hiéu qua ciing nhu chat luong cong
trinh. Trong khuon kho dé tai giéi han nghién ctru khi xay dung cac CTNTDN
theo phu’O’ng phap kich day bang MDHLN. Phuong phap nay la kich day cac cau
kién riéng biét cia CTNTDN dang dbt ham c6 mat cat ngang hinh tron hoac chir
nhat vao trong 1ong dat bang thiét bi kich bd tri trén mat dat, trong giéng kich,
trong ham hodc trong cong trinh chuyén ding. Phan dau cia MPH dugc trang bi
hé thdng cit tach, phia trong cic d6t ham dit d4 duoc dao va chuyén 1én mit dat
[7, 8].

Hinh 1. So d6 nguyén 1y dio ham bing phuong phap kich day

1 - Pau dao; 2 - Hé th(‘)ng’ kich day trung gian; 3- T4m chén cira ham;
4 - b6t ham moi; 5 - Kich day

Cac @6t ham duoc phu 16p dan cach nude, con cac dau ndi gitra cac ciu kién
dugc 1am kin trong qua trinh ldp dung bang cach dat cac tim dém dan hdi nhu
dém cao su cach nude duge chén chit két hop mbi ndi. Khi nén duong ham la
16p dét ctng hodc dat duoc nén chit, c6 thé dung cac cau kién khong khép kin
phia dudi dang chir N dé kich day nhim giam nhe qua trinh thi c6ng. Khi dat
yeu no nudc, ching can duoc 1am khé so bo bang cach ha myuc nudc ngam hodc
gia ¢ bang phuong phap hoa hoc. Trong mot sé truong hop khi dao ham dudi
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song va kénh c6 thé tién hanh kich day dudi ap luc khi nén. Thyc té chimg minh
chiéu dai CTN phu hop véi mot 1an kich 1 khoang 100 - 250 m. Chiéu dai tdi da
c6 thé kich diy trong mot 1an kich 1a 800 m néu khong sir dung hé théng kich
day trung gian. Cac dét ham duogc ha xuong hé thong d& duogc lap rap dudi day
giéng va duoc kich day vao trong long dat bang hé thong kich thuy luc theo tung
d6t ham. Céac budc can dich chuyén cua kich thity luc phai bang chiéu dai cua
mot ddt ham.

bé truyén luc déu 1én vo ham gifra cac can cua kich va mit dau cta d6t ham;
c6 thé b tri hé théng phan luc dang vong hodc khung hinh chit nhat (tuy theo
mit cit ngang cia vo ham). Hé thong nay duoc thiét ké bang thép can hodc bé
tong cbt thép. Sau khi kich day 1an luot cac dét ham, hé thng kich thiy lyc thu
lai va quay vé vi tri cii dé c6 thé chuan bi cho qué trinh kich diy cac dot ham
tiép theo [7].

Nhanh dau cua duong ham gan v6i co cau dao (dau da0), ngan ngira sut dat
trong guong ham va cit chu tuyen ctia ham ddo. Két cau va kich thude phan dau
dao duoc xac dinh chu yéu bang tinh chat cua dat. Lién két phan dau dao véi
nhanh dau cta v6 ham co thé cimg hoic mém, cho phép di chuyén phan dao nao
d6 theo chiéu ngang 14n theo hudng dtng dé diéu chinh hudng kich day.

Hau hét CTNTDN nam ¢ d6 sau khong 16n, di qua rat gan hoic truc tiép dudi
nha, truc dudng 6 0, duong st hay dé dap, song ngoi,... do d6 yéu cau vé bao vé
moi truong, kién tric canh quan, bao vé cac biéu tuong kién trac cling nhu sy
hoat dong thong subt trong qua trinh xay dung rét 1a khat khe. Viéc su dung
phuong phap dao mo hodc phuong phap mdy khién dao la rat kho khan; phirc
tap do lién quan dén chuyén vi va bién dang ctia khéi dat d4, 1am hu hong hoac
pha v trat ty di lai ctia cac phuong tién giao thong phia trén. Ngoai ra, thuc té
chtng minh st dung may khién dao cho CTN c6 chiéu dai ngin 100 - 150 m 1a
khong hi€u qua. Chinh vi nhitng nguyén nhan do, viéc st dung “phuong phap
kich ddy” dé thi cong CTNTDN 1a hop 1y va hiéu qua [1, 2, 8, 9, 4, 12].

2.2. Nguyén nhin va anh hwéng ciia sw cé trong thi cong cong trinh
ngdam bang may dao ham logi nho

Trong qua trinh van hanh MDHLN dé khai dao cac duong ham c6 thé xay ra
cac sy cO lam dinh tré qua trinh thi cong, lam giam toc do thi cong xay dung cac
duong ham. Ngoai ra nd con gdy ra cac rui ro tiém an va nguy hiém cho doi ngi
cong nhén, gdy thiét hai 16n vé kinh té cho cac du an dao HTDN. Nhin chung,
trén thuc té ¢6 nhitng sy cd phai chap nhan chon ‘vui ca cac MPH, cac dau dao
c6 gia tri hang triéu d6 la trong long dat. Su ¢ 1a chudi cac biéu hién, hién
twong anh huong dén qua trinh khai dao va xay dung cac CTNTDN nhét dinh,
cu thé 1a: Cac hién tuong, diéu kién bt loi dong thoi xudt hién anh hudong dén
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qua trinh khai ddo CTNTDN; khéi dat da c6 cac yéu cau phai dugc gia cudong do
climg viing hon trude khi khai dao bang MPHLN; 1am giam tdc d6 thi cong, xay
dung cac CTNTDN; su ¢b trong qua trinh vén hanh cac bo phén, cac h¢ thng
ctia cac MDHLN; giai phap khic phuc duoc trién khai cham va su ¢ xuét hién.

Noéi chung, cac su cb xay ra trong qua trinh thi cong va xay dung cac CTN
thuong co tinh chat dic biét nghiém trong va c6 kha nang xay ra voi tan sudt
nhiéu hon so v&i cac loai hinh cong trinh x4y dung khac néu ching ta khong co
nhirng hiéu biét vé cac diéu kién dia chét, dia chét thiy vin ciing nhu hiéu biét
vé lya chon, str dung ciing nhu van hanh céc hé thong ctia cac MDHLN. Trong
qua trinh thi cong CTNTDN trén thé gio1 cling nhu ¢ Viét Nam da gap phai rat
nhiéu cac su cd khac nhau. Mdi su ¢ xay ra déu 1a nhitng bai hoc hitu ich 601
v6i nhitng ngudi xdy dung. Viée st dung cac MPHLN ¢ Viét Nam con 14 van
dé méi, kinh nghiém sir dung va van hanh ctia ching ta con han ché.

3. bé xuat giai phap phong ngira va khic phuc sw ¢ khi thi cong cong
trinh ngam bang may dao him loai nho

3.1. Nhom cac gidai phdap phong ngua

Dé thi cong CTN bang MPHLN dam bao an toan, han ché thap nhat cac
nguy co xay ra sy cd, thi cong ding tién do dé ra va tiét kiém vé kinh té. Dé
phong ngtra sy cb trong thi cong CTN bang MPHLN, hiéu qua nhat 13 tién hanh
cac bién phap mang tinh chu dong dé giam thiéu kha ning xay ra su ¢d ciing nhu
murc d6 tac dong cua no khi xay ra. Noi cach khac, can dam bao chat lugng cua
tat ca cac cong viée 1ién quan dén du 4n ngay tir khau khao sat thiét ké dén khi
thi cong hoan thanh cong trinh. De phong ngura cac su cd, can tap trung vao céac
nhom giai phap: Cac giai phap vé thiét ké du 4n xay dung CTN thi cong bang
MBHLN; céc giai phap vé chat lwong quan 1y, van hanh thi cong cong trinh; lira
chon MPH cung trang thiét bi di kém.

3.2. Cdc gidi phdp khdic phuc

3.2.1. Giai phap khac phuc s ¢6 do cdc 16i vé cong tac diéu tra khdo sat
dia chdt khu viee tuyén thi cong cic CTN bang MDHLN

Viéc lya chon phuong phap dao phu thuge vao tinh 6 6n dinh cua dat nén. Tinh
6n dinh cua dat nén phu thudc vao do chinh xac cua cong tac khao sat dia ky
thuat. Ddi voi tung loai dia chat khac nhau can xem xét tinh toan lua chon mot
cch can than dé chon dugc loai may dao ham phu hop dam bdo thi cong an toan
ma van dam bao vé mat kinh té. Hién nay, trén thé gidi va ¢ Viét Nam, MDHLN
van chuyén dat d4 thai bang thuy luc dugc s dung rat phd bién. Pau cit cia
MPHLN c6 thé thay doi linh hoat tuy thudc vao diéu kién dat d4. Dat dinh 1a
loai dat thuan loi nhat dé ap dung cong nghé kich diy. Ciing c6 thé sir dung cong
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nghé nay trong nhitng diéu kién dat nén khong 6n dinh, nhung cin phai co céc
giai phap xu 1y dac bi€t (st dung khi nén, khién ap lyc vita bun hoac
bentonite...). Ngoai ra, trong diéu kién dat nén khong 6n dinh khi thi cong CTN
bang MPHLN cong nghé kich diy éng thuong duoc két hop véi cac giai phap
xtr 1y khac nhu: Ha thap muc nudc ngam tai vi tri thi cong; xir 1y nén bang k¥
thuat phun vira xi mang, hodc cac loai vira hoa hoc khac; st dung cac phuong
phap chdng d& trude guong dao; str dung giai phap dong bang nén trong mot sd
truong hop dic biét,... Viéc lya chon phuwong phap dao, cac giai phap két hop
can dugc xem xét ky phu hop voi diéu kién hién trang.

3.2.2. Giai phap khdc phuc sw ¢é do cdc 16i do c¢éng nhdn vin hanh hé
thong MDHLN

Dé phong ngira va phat hién som cac su ¢d do viéc quan 1y chat lugng va van
hanh thi céng can phai dam bao cac giai phap:

- Lién tuc quan tric, kiém tra do léch dich chuyén, léch trude, trong va sau
khi thi cong CTN. Cac su cb xdy ra khi thi cong CTN bing MDHLN phan 16n
nguyén nhén tur sy bién d6i cac yéu té nhu dia chat, nude ngam, ap luc,... cac
yéu tb nay déu co thé do dac bang cac thiét bi quan tric khac nhau. Vige phat
hién sém nhiing thay d6i vé mit dia chat, nhitng bién dang cua két ciu cong
trinh, d6 1éch cua dau dao,... c6 ¥ nghia quan trong khong chi ¢ chd sém xac
dinh dugc nhirmg nguy co co thé xay ra sy ¢0 ma con cho phép nguoi ky su dé
Xuat cac giai phap phong ngira, khic phuc kip thoi, hiéu qua.

Déi voi may dao ham diém tiéu chuan duoc thlet lap tai g1eng thi cong, may
toan dac, may do kinh vi s& duoc lip dat tai giéng thi cong dé c6 thé quan sat
duge diém muc tiéu tai dau may dao ham. Véi cac doan kich cong, khi khong
thé nhin thdy diém muc tiéu tir giéng kich can tinh toan hop 1y vi tri dat may do
trong 6ng kich dé luén dam bao qua trinh quan tric, do dac.

Can thiét 12p mang ludi céc méc va tién hanh do 1un trén bé mat. Pua ra ké
hoach giam sat mat dat trong qua trinh khoan kich hgp 1y.

- Sir dung hé théng quan 1y, kiém soat rui ro, quan 1y chét luong nhu mot
phan cua du an;

- Str dung cic phan mém mé phong dé du doan céc sy ¢ anh hudng dén qua
trinh thi cong, tién do thi cong. Hién nay, cong nghé vi tinh da phat trién rét cao,
d4 c6 nhiéu phdn mém tinh toan, mo phong cho toan b qua trinh thi cong CTN
bang MPHLN nhim nang cao tién do thi cong, tranh nhimg gian doan ngoai y
muén va ude lugng chuan xac thoi gian hoan thanh cong trinh. Rat nhiéu tac gia
da su dung hodc xay dyng moédun mo phong dé phan tich, danh gia cac yéu tb
anh huong dén téc d6 thi cong CTN tiét dién nho.
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3.2.3. Thiét ké ong kich

Trong qua trinh thiét ké, can chu ¥ dac biét tai trong doc truc (luc doc)
xuat hién trong giai doan nén €p ong, cong. Ap luc nén ép, hay con goi la luc
tién guong. Luc khang nén ép bao gdm: Lyc khang phia guong dao va ma sat
trén vo éng kich. Véi cac loai may thi cong hién nay, luc kich dao dong tur 300 -
600 kN/m’. Lyc ma sat, phu thudc vao loai dat da, dao dong tir 1 - 30 kN/m”.
Khi str dung cac chat boi tron o thé giam lyc ma sat téi 50 % [1 1]. V&i nhing
CTN c6 chiéu dai giira cc giéng thi cong lon, lyc nen ép s€ 16n céan b tri mot
cac hop 1y cac tram kich trung gian dé khong gdy pha hoai dng kich trong qué
trinh thi cong kich day.

3.2.4. Gidi phdp khdc phuc cdc sw c¢é khi thi céng CTN bang MPHLN

Mic du d3 ap dung cac giai phap nham phong ngira cac su c¢d, nhung trong qua
trinh thi cong CTN béng MPHLN su ¢b van cé thé xay ra. Khi do, nhiém vy dat
ra 1a im cac bién phap khic phuc thich hop nhat nhim giam thiéu mic do tac
dong cua sy cb toi CTN, dau dao va dam bao an toan clia con nguoi, cac cong
trinh trén bé mat. Do tinh da dang phurc tap cua sy cb nén cac giai phap khic phuc
chung ciing rat khac nhau bao gdm ca cac bién phap vé diéu chinh quy hoach, thiét
ké, phuong phap thi cong hodc cac diéu chinh k¥ thuat - cong nghé don gian. Khi
su ¢b xdy ra can nhanh chong tim hiéu nguyén nhan dwa ra cac giai phap xu ly
nhanh chéng dam bao an toan cho con ngudi va may méc. Khi c6 déu hiéu hoic
su ¢d xdy ra can danh gia ty 1¢ dinh tinh mtrc d6 cua sy ¢b va phan loai (Bang 1)
dé nhanh nhéng dua ra cac bién phap can thiét, thich hop nham giam tac dong cua
su ¢ t6i CTN, thiét bi, con nguoi va cong trinh trén bé mat.

Bang 1. Ty 1€ dinh tinh muc d6 rui ro cta sy ¢b va cac bién phap can thiét [10]

Ty 18 (%) Mirc d6 Cic bién phap can thiét
, Khéng duge phép thi cong néu chua khic
17 -5 Rat nghiém phuc duoc su cb, néu khong thé giam thiéu
trong hodc khac phuc thi can xem xét kha nang
ngung du an.

Khéng duoc phép thi cong tiép tuc khi chua
13-16 Nghiém trong tim hiéu duoc nguyén nhén va cach khic
phuc su cd.

Cong tac thi cong van co thé tiép tuc nhung

9-12 bang ké can quan tric va co bién phéap dbi pho.

Qua trinh thi cong dién ra binh thudong, nhung

5-8 | Nho tién d¢ thi cong bi chim.

1-4 Khong dang ké | Thi cong binh thuong
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3.3. Mgt 56 gidi phdp xi Iy sw cé

X Iy s o sut 1o trudc guong dao. Thay d6i toc do quay cua dau cit may
dao ham; st dung dau cit phu hop voi ting diéu kién dat da. Néu c6 nude tran
vao may dao ham hodc CTN thi cin ting cudng céng suit bom thoat nudc;

Xur Iy lun bé mat. Quan tric 14n bé mit, kiém tra muc nudc ngém; gia cuong
khoi dat da phia dudi khu vuc bi lan;

X Iy ket may dao ham. Tang toc d6 dao, ngan chin khong cho nudc vao hé
théng may dao ham cling nhu phan CTN di thi cong; str dung cac chat bdi tron
lam giam ma sat giita dau dao va khoi dat da;

Xur ly ddu cdt bi mon, bi ket. Thay doi chiéu quay dau cat, phut rira phan dudi
dau cit dé giam lyc dinh; trang bi b phan phun nudce dé giam luc dinh cho dau
cit; lua chon dau cat phu hop voi diéu kién thuc té.

Khi xay ra su c¢d, cac bén lién quan ¢ trach nhiém ph01 hop cung giai quyét;
nhanh chéng phéan tich cac yéu t6, nguyén nhan dan dén sy cd va xay dung giai
phap khac phuc hiéu qua, dam bao an toan cho CTN va con nguoi dong thoi tiét
kiém vé chi phi cho céng trinh.

4. Két luan

Thi cong CTN bang MPHLN 1a céng nghé méi, voi wu diém ndi bat han ché
t6i da cac tic dong anh huong dén giao théng, cac cong trinh trén bé mat; thich
hop thi cong trong cac diéu kién chat hep, khu vuc qua dudong cao tdc, cac khu vuc
dong dan cu,... khi ma cac phuong phap thi cong khac khong hop 1y hoac khong
thuc hién duge. Cac su cd phuc tap trong qua trinh thi cong cdc CTN s€ lam anh
hudng dén tién d6 va chét luong cong trinh. Nguyén nhan cta cac sy ¢d phtc tap
trong thi cong CTN c6 thé duoc dé cap dén trong cac nhom cha yéu sau:

- Nhém nguyén nhén khéach quan géom: Do céc hién tuong bat thuong dia chét
xuat hién trong qua trinh thi cong; khi thi céng gap mong cac cong trinh dang
hoat dong trén bé mat; thi cong trong dia ting dia chat mém yéu, chira nudc; cac
vat can kho dy bao trude hoac trong qua trinh thi cong.

- Nhém nguyén nhdn chii quan gom: Thao tac van hanh cta ngudi didu khién
trong qua trinh khai dao khong chinh xac; lya chon va lip dat thiét b MDBHLN
khong phu hop; nguoi van hanh may dao thiéu kinh nghiém, thiéu hiéu biét vé
didu kién dia chét cong trinh; nhimg thiéu s6t va 15i trong qua trinh thiét ké. .

Pé thi cong CTN bang MPHLN dam bao an toan, han ché thip nhat cac
nguy co xay ra su cd, dung tién d6 va tiét kiém chi phi can dam bao chat luong
cac cong doan tur khao sat thiét ké dén cac cOng vige trong qua trinh thi cong. bé
phong ngira su ¢d trong qua trinh thi cong can tap trung vao cac nhom giai phap
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nhu: Cac giai phap vé thiét ké du an x@y dung cong trinh ngam thi cong bang
may dao ham loai nho; cac giai phap vé chit luong quan 1y, van hanh thi cong
cong trinh; giai phap lua chon MPH va thiét bi di kém.
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Abstract
Research on the disturbances and solutions
when using microtunnel boring machine

Nguyen Van Thinh, Dang Trung Thanh, Nguyen Duyen Phong
Hanoi University of Mining and Geology (HUMG)
"Email: nguyenvanthinh@humg.edu.vn

Microtunnelling operations require the integration of different construction
processes such as supply chain management for the machine or for material
handling and always has potential risks of technical problems due to geological
conditions, hydrogeology,... Breakdowns of critical processes will directly affect
the performance of the construction, with impacts on extended construction time,
increased cost as well as reduced productivity of the microtunnelling project.
Therefore, the analyze of the causes of disturbaces and solutions in order to limit
and minimize the incidents, ensure the quality and process of construction of
tunnel using microtunnelling in Vietnam is very important and necessary. The
paper focuses on analyzing the complex causes, the main disturbances occurring
in underground construction microtunnelling. The objective of the paper provide
solutions for each case to overcome and limit risks during construction as well.
Research results are the basis for implementing construction suitable to each
specific condition, in order to improving quality, ensuring safety, and achieving
high economic efficiency.

Keywords: Tunnel, microtunneling machine, underground construction.
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Giam doc, Tong bién tap
PHAM THI HIEU

Bién tdp: Nguyén Thi Chién, Lé Phi Loan
Trinh bay ky thudt: D5 Hong Ngan
Trinh bay bia: P4 Hong Ngan

Lién ket xuat ban:

Ho1 Cor hoc da Viét Nam
bia chi: Vién Dia chat - Vién Han lam KH&CN Viét Nam
S6 34 pho Chua Lang, Bong Pa, Ha Noi

ISBN: 978-604-9988-55-4

In 150 cudn, khd 16x24 cm, tai Cong ty CP Khoa hoc va Cong ngh¢
Hoang Qudc Viét. Dia chi: S6 18 Hoang Qudc Viét, Cau Gidy, Ha Noi.
S6 x4c nhan ding ky xuat ban: 3216-2021/CXBIPH/05-40/KHTNVCN.
S6 quyét dinh xuat ban: 65/QD-KHTNCN, cap ngay 07 thang 10 nim 2021.
In xong va ndp luu chiéu quy IV nim 2021.



