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Truong Pai hoec Mé - Pia chit (HUMG)
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Tép doan Cong nghiép Than - Khoang san Viét Nam
Tap doan Dau khi Viét Nam

Téng cuc Dija chit va Khoang san Viét Nam
Téng hdi Pia chit Viét Nam

Cuc Do dac, Bin do va Théng tin dia 1y Viét Nam
Hoi Khoa hgec Céng nghé¢ Mé Viét Nam

Hi Cong trinh ngim Viét Nam

Hi Pia chit Thiy vin Viét Nam
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Hi K¥ thuit N6 min Viét Nam

Hoi Khoa hgc Ky thuat Dia vat ly Viét Nam
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Vién Pia chit va Dia vat Iy bién

Vién Khoa hoc Pia chit va Khosng sin

Trudong Pai hoc Cong nghé Pong Nai

Truong Pai hoc Pong A

Truong Pai hoc Thii Diu Mgt

BAN TO CHUC

Truwéng ban
GS.TS Tran Thanh Hai, Truong Pai hoc Mo Dia - chat

Pho6 Truéng ban

GS.TS Bui Xuan Nam, Truong Pai hoc M6 - Pia chat

PGS.TS Tri¢u Hung Truong, Truong Pai hoc Mo - Dia chdt

Uy vién

GS.TS V& Chi My, Héi Trdc dia - Ban do - Vién tham Viét Nam

GS.TS Nguyén Quang Phich, Héi Cong trinh ngam Viét Nam
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PGS.TS Nguyén Nhu Trung, Vién Pia chdt va Dia vit Iy bién, Héi Khoa hoc kjf thudt Dia vt Iy Viét Nam
TS Nguyén Dai Pong, Cuc Po dac, Ban do va Thong tin dia ly Viét Nam
TS Tran Xuan Hoa, Hoi Khoa hoc va Cong nghé Mo Viét Nam

TS Hoang Vin Khoa, Tong héi Pia chat Viét Nam
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TS Nguyén Qudc Thép, Tdp doan Dau khi quéc gia Viét Nam

TS Dang Kim Triét, Truong Pai hoc Cong nghé Pong Nai

TS Tran Van Trung, Truong Pai hoc Thu Dau Mot
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TS Nguyén Thanh Tung, Vién Dau khi Viét Nam
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BAN BIEN TAP
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Phé Truwéng ban
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Uy vién
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PGS.TS Tran Tuin Minh, Truong Pai hoc Mo - Pia chat
PGS.TS Bui Ngoc Quy, Truong DPai hoc Mo - Dia chat
PGS.TS B Nhu Y, Truong Pai hoc M6 - Pia chdt
BAN THU KY

Truéng ban

PGS.TS D& Ngoc Anh, Truong Pai hoc M6 - Pia chat
Pho6 Truéng ban

TS Nguyén Thac Khanh, Trieong Pai hoc Mo - Dia chdt
Uy vién

PGS.TS Pham Van Luan, Trueong Pai hoc Mo - Dia chdt
PGS.TS Nguyén Vian Sang, Triong Pai hoc Mo - Pia cht
TS T6 Xuan Ban, Truong Dai hoc Mo - Pia chat

TS Nguyén Trong Diing, Truong Pai hoc Mo - Dia chat
TS Lé Quang Duyén, Truwong Dai hoc Mo - Dia chat

TS Nguyén Duy Huy, Truwong Pai hoc M6 - Dia chdt
TS Nguyén Qudc Phi, Truong Pai hoc M6 - Pia chat

PGS.TS Bing Trung Thanh, Truong BPai hoc Mo - Dia chat
PGS.TS Ta Btic Thinh, Hji Pia chit Cong trinh va Moi
truong Viét Nam

PGS.TS Nguyén Thé Vinh, Truong Pai hoc M6 - Dia chat
TSLé Héng Anh, Truong Pai hoc Mo - Dia chat

TS Tran Québc Cuong, Vién Pja chat, Vien HLKH&CN Viét
Nam

TS Céng Tién Diing, Truong Dai hoc Mo - Dia chat

TS Tréan Tuén Diing, Vién ia chdt va Dia vt Iy bién, Vién
HL KH&CN Viéet Nam

TS Nguyén Dai Déng, Cuc Do dac, Ban dova Thong tin dia
Iy Viét Nam

TS Nguyén Manh Hung, Truong Bai hoc Mo - Pia chat
TS Nguyén Quéc Phi, 77 ruong Pai hoc Mo - Dia chat

TS Bui Thi Thu Thuy, Truong Pai hoc Mo - Dia chat

TS Nguyén Thé Truyén, Vien NC Bign tii, Tin hoc, Tur dong hoa
TS Nguyén Vian X0, Truong Pai hoc M6 - Dia chit

TS Nguyén Thi Mai Dung, Trueong Bai hoc M6 - Pia chdt
TS Nguyén Manh Hung, Truong DPai hoc Mo - Dia chat
TS Pham Trung Kién, Truong Dai hoc Mo - Dia chat
TS Nguyén Quéc Phi, Truong Dai hoc Mo - Dia chdt

TS Ngb Thanh Tuan, Truong Bai hoc M6 - Pia cht
TS Nguyén Manh Hung, Truong Dai hoc Mo - Dia chat
ThS Nguyén Ngoc Dung, Truong Pai hoc M6 - Pia chat
ThS Hoang Thu Hang, Truong Pai hoc Mo - Pia chdt
ThS Nguyén Thanh Hai, Truong Dai hoc Mo - Dia chat
ThS Pham Buc Nghiép, Truong Dai hoc Mo - Dia chat



LOI NOI DPAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing - ERSD dugc
Trudng Pai hoc Mo - Dia chit (HUMG) va cac dbi tac to chirc 2 nam mot lan dé cac nha chuyén mon
trong va ngoai nudc tu hoi, gidi thieu nhiing két qua va huéng nghién cau khoa hoc méi, thao luan vé
cac xu thé phaét trién, thach thirc va co hoi mai déi véi nhidu linh khac nhau caa Khoa hoc Trai dat,
Tai nguyén va cac nganh khac cd lién quan.

Tiép nbi thanh cong cua Hoi nghi 1an tha nhét nam 2018 (ERSD 2018) va dugc su cho phép cua
Bo6 Gio duc va Dao tao, Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén ving
lan thir hai (ERSD 2020) duge Truong Dai hoc Mo - Dia chat (HUMG) dang cai t6 chirc voi sy phdi
hop dong t6 chirc cua nhiéu don vi quan ly, nghién ctiu khoa hoc, dao tao va san xuét cé uy tin trong
nugc gom Téap doan Cong nghiép Than - Khoang san Viét Nam, Tap doan Dau khi Quéc gia Viét
Nam, Tong cuc Dia chit va Khoéang san Viét Nam, Cuc Po dac, Ban d6 va Thong tin dia ly Viét Nam,
Vién Dia chit va Dia vat ly bién, Vién Khoa hoc Bia chat va Khoang san, Truong Pai hoc Cong nghé
Déng Nai, Truong Pai hoc Pong A, Trudng Pai hoc Tha Dau Mat, Téng hoi Dia chat Viét Nam, Hoi
Khoa hoc Cong nghé Mo Viét Nam, Hoi Cong trinh ngam Viét Nam, Hoi Dia chat Thiy vin Viét
Nam, Hoi Dia chat Cong trinh va Moi truong Viét Nam, Hoi K§ thuat N6 min Viét Nam, H6i Khoa
hoc K§ thuat Bia vat ly Viét Nam, Hoi Tric dia - Ban d6 - Vién tham Viét Nam, va véi su tham gia
ctia nhiéu t6 chiic va ca nhan khac.

Cac cha dé chinh cua Hoi nghi lan nay tap trung vao thao luan céac két qua khoa hoc cong nghé
va huéng nghién ctu méi cua Khoa hoc Trai dat va Tai nguyén thién nhién, Khai thac va st dung tai
nguyén dia chat, Moi truong va cac linh vuc khoa hoc khac ¢6 lién quan nhu Co - Dién, Cong nghé
Théng tin, Xay dung, ... ciing nhu viéc Gng dung chdng vao phét trién bén vimg ddi vai nhiéu linh
vuc khac nhau cua khoa hoc cong nghg, kinh té va xa hoi.

Trong qua trinh t6 chirc Hoi nghi, Ban Té chuc d4 nhan dugc sy quan tm cia dong dao cac nha
khoa hoc, chuyén mon va quan ly trong va ngoai nudc, trong d6 ¢6 hon 300 bao cao khoa hoc lién
quan téi cac chii dé cua Hoi nghi da duoc guri t6i Ban bién tap. Trén co s¢ do, 255 béo céo ¢6 chat
luong da duoc lya chon va xuat ban trong Tuyén tap tom tit cac bao cao va Tuyén tap cac béo céo
toan van cua Hoi nghi. Bao cdo toan vin dugc tap hop thanh 16 tap, mdi tap tng véi mot cha dé khoa
hoc sau:

1. Pia chat khu vuc

2. Pia chat céng trinh - Pja chat thaiy van

3. Tai nguyén dia chdt va phat trién bén viing '

4. M6i trwong trong khai thac tai nguyén va phat trién bén viing

5. An toan mg

6. Cong nghé va thiét b khai thac

7. Thu héi va ché bién khoang sdn

8. Cong trinh ngam va Dja ki thut

9. Vat liéu va két cau

10. Ky thugt dau khi tich hop

11. Trdc dia

12. Bdn do, Vién tham va Hé thong théng tin dia ly

13. Khoa hoc Co ban trong linh vuc Khoa hoc Trdi dét va Méi truong

14. Co khi, dién va Tu dong hoa

15. Cbng nghé thong tin

16. Phan tich di li¢u va hoc may

Toan bo thdng tin khoa hoc vé hoi nghi, trong d6 c6 Tuyén tap cac béo cdo toan vin, dugc dwa
I1én trang Website chinh thac ctia Hoi nghi tai dia chi: http://ersd2020.humg.edu.vn/.

Ban té chuc xin tran trong cam on Trudng Pai hoc Mo - Dia chét, véi tu cach 1a don vi dang cai
t6 chirc Hoi nghi, cting cac don vi dong té chie da hop tac va gop phan quan trong vao su thanh cong
ctia Hoi nghi ndy. Cam on cac nha khoa hoc da dong gop cac cong bd khoa hoc c6 gia tri cho Hoi
nghi. Ban to chirc ciing danh gia cao su nd lyc caa Ban bién tap va cac chuyén gia bién tap dé nang
cao chat lugng cua cac bao cao khoa hoc ciing nhu sy ¢6 gang I6n caa Ban thu ky trong viéc chuan bi
va to chirc hoi nghi nay.



http://ersd2020.humg.edu.vn/

Ban t6 chirc mong muén tlep tuc nhan duoc sy hop tac chat che va gop y chan thanh cua cac don
vi va ca nhan ddi voi viéc chuan bi, to chuc, bién tap, va xuat ban céc bao cao khoa hoc, nhim nang
cao chét luong cua cac hoi nghi tiép theo, gép phan thuc day su phét trién bén vitng cua cac hoat dong
nghién ciru khoa hoc, chuyén giao cong nghé thugc cac linh vuc Khoa hoc Trai dat va Tai nguyén va
cac linh vuc khoa hoc khéc ¢6 lién quan.

TRUONG BAN TO CHUC
GS.TS Tran Thanh Hai
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Nghién ctru anh huoéng cia &p luc guong dao dén do 1Gn mat dat
khi thi cong duong ham bang may khién dao
D6 Ngoc Théi*”, Nguyén Huy Higp?

! Truong Dai hoc Mo - Pja chat
2 Dai hoc ky thudt Lé Quy Dén

TOM TAT

Cong tac thi cong duong ham c6 thé gay ra dich chuyén, pha hiy khéi dat ¢a xung quanh duong ham,
xuat hién 1un mat dat. Trong nhiing nam qua, may khién dao dugc su dung dé xay dung duong ham trong
thanh ph co diéu kién thi cong kho khin nhu diéu kién dia ky thuat phuc tap hay trong dat yéu. Khi thi
cong duong ham bang méy khién dao viéc duy tri ap luc lén guong dao dé gitr on dinh bé mat guong dao
duong ham 12 mét trong sb nhiing théng sé quan trong nhat. Trong qua trinh thi cong, khi gia tri &p luc
guong dao qué I6n co thé gay ra cac hién twong déy trdi 18n trén mat dat, khi 4p luc gwong dao cé gia tri
nho c6 thé gay ra cac hién tuong truot |6 dot ngot vao trong gwong dao va gy ra sut lin 1én dén mit dat.
Bai béo sir dung phuong phap phan tir hitu han bang phan mém Abaqus-3D dé mo phong cong tac thi cong
duong ham trong pham vi diéu kién thanh ph Ha Noi va du béo anh huéng cua gid tri ap luc guong dao
dén d¢ lun mat dat.

Tir khoa: Puong ham; may khién dao; 4p luc guong dao; do lun mat dat; 6n dinh mat guong dao.

1. it van dé

Xay dung hé thong duong ham trong d6 thi la giai phap rat hiéu qua dé giai quyét nhu cau phat trién ha
tang co sd tai c&c thanh phd I6n. Trong qua trinh thi cong duong ham, phia truéc gwong hinh thanh khoi
dat da pha huy 6 xu hudng truot, sut 16 vao trong guong dao (V6 Trong Hung, Phiing Manh Déc, 2005; Do
Ngoc Thai and Protosenya A.G., 2017). D¢ 6n dinh gwong dao phu thudc rat nhiéu yéu t6 nhu dic tinh Khéi
dét da duong ham thi cong qua, vi tri, kich thude duong ham, cong nghé thi cdng. Khi thi cong cong trinh
ngam trong madi trudng dat béo hoa hién nay chu yéu sir dung cac may khién dao kiéu kin, cong nghé thi
cong nay cho phép co thé khong can str dung cac bién phép giir on dinh guong dao thong thuong nhu ha
muc nudc ngam khoan phut vira hodc dong bang nhan tao. Ngoai ra ching con cho phép kiém soat do lan
bé mat, han ché céc rui ro tai gwong dao nhd vao su ton tai lién tuc cua ap luc chong gilr trén mat guong
(5 Ngoc Anh, 2016; Protosenya va nnk, 2015). Cong tac thi cong cac duong ham trong thanh pho bang
mady khién dao thi phuong phap gitr on dinh mat guong dao 1a duy tri 4p luc 18n mat guong dao dé gitr 6n
dinh, can bang &p luc guong dao rét 1a quan trong. Cong tac nghién ciru cac phuong phép gitr on dinh guong
dao va danh gia anh huong cua gié tri ap luc duy tri 1én guong dao dén do 6n dinh, dich chuyén lun mat dat
hién nay van chua duoc quan tam. Bai bao phan tich, lya chon pham vi sir dung higu qua cac phuong phap
giir 6n dinh guong dao cua cAc loai méay khién dao va du bao anh huong caa gia tri ap duy tri 1én mat guong
dao dén do 1Gn mat dat.

2. Phwong phap giir 6n dinh mit gwong dao

May khién dao 1a may dao ham co gidi c6 nhiéu chirc ning tap trung théng nhat nhu dao tach khéi dét
d4, che chdng bao vé, Iap dat vo ham, van chuyén dit da. May khién dao thich hop cho viéc thi cong duong
him qua vung dat da mém yéu, phirc tap 6 nguy co mat én dinh cao, dit da co kha ning sut I ngay vao
trong khong gian cong trinh néu khong co két cau chong gii. Phan dau ¢ trang bj dau cat c6 nhiém vu pha
v khéi dat d4 trén guong, phan ké tlep co trang bi cac ong kich day cho phép kich day méy tién vé phia
trugc, phan dudi khién co trang bi thiét bi lip dat vo ham duc sin, van chuyén dat d4 vé phia sau va dua ra
ngoai, bom phut vira lap day khoang trong phia sau vo ham.

*Tac gia lién h¢
Email: dongocthai@humg.edu.vn
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Khoang cong téc ¢ phia sau mam cét luon dugc duy tri &p luc nham can bang &p lye nudc ngam va ap
luc dat da dé giir 6n dinh cho guong dao va giam nhitng dich chuyén 10n trén mat dat. Theo phuong phap
glu on dinh mit guong dao thi may khién dao dugc chia ra: khién can bang ap luc khi nén; khién can bang
&p luc vira va khién can bang ap lyc dat.

- Khién can bang &p luc khi nén: phwong phép giit 6n dinh guong dao bang khi nén, khi thi cong qua
dia tang c6 chira nudc ngam, dé ngan chan khOng cho nudc ngam xam nhap vao budng cong tac, trong
truong hop ndy budng cong tac dwoc duy tri mot &p luc khi nén. Nho &p lee khi nén, nude ngam khéng chi
bi giir lai ma con bi giir sau trong dét.

- Khién can bang ap luc vira: phuong phép gitr 6on dinh guong dao bang &p huc vira, khién dao ap luc vira &p
dung phu hop cho dia tang c6 bé mat guong co thé Chong 4o bang dung dich vira ap lyc, thi cong trong nhiing
dia hinh kho khan nhu duéi cac song ho, hodc dudi tang nudc ngam dat daora duoc dua ra ngoai qua ong dan,
da cudi, s6i duoc nghién ra va di chuyén ra ngoai qua duong 6ng. Ap luc nudc ngam, &p lyc dia tang dugc can
bang vai &p luc dung dich vira. Khoang cong tic dugc bom vao dung dich vira ap luc, thich hop cho viéc tao Ién
mang buin chéng d& khdi dét truéc guong. Pia cit phia trudc guong cao boc khdi dat & mat ngoai mang bun.
HaN hop bun dat trudc guong sau khi dugc tach boc duoc bom hut dwa 1én mat dat dé xir ly.

- Khién can bang &p luc dat: _phuong phép giir 6n dinh guong dio bang &p luc dat, dat duoc dao boi dau
cit cua khién s& duoc st dung dé gia cb gwong ham. Chét tao bot dugc bom vao trude dau cit lam cho dat
két dinh lai dam bao kiém soét chinh xé&c &p luc can bang guong dao, dit sau khi tach béc ra s& theo ranh
dao cit tién vao khoang cong tac. Khi ap luc trong khoang cong tic du I6n dé chéng lai 4p luc dia tang va
ap lyc nuéc ngam th| mét guong dao s€ dugc gitt 6n dinh ma khong bi sut 16. Yéu cau can gitr cho lugng
dat trong mang xoan dc va luong dét trong khoang cbng tac can bang voi lugng dat dao ra tién vao trong
khoang cong tac. Dat dao ra dugc van chuyen trong méang xoin 6¢ & ph|a sau khoang cbng tac theo cira xa
dugc dua ra ngoai. Khién can bang ap luc dét thich hop véi cac dia tang dat sét, dat c6 thanh phan dinh
két... @ong thoi bao vé o hiéu qua sy 6n dinh bé mat gwong dao, giam dugce do 1un mat dat, trong khi thi
cong d& dang thao tac va c6 tinh an toan cao. Khi thi cong qua cac tang dat cét, soi, can tron thém dung
dich vira, phu gia... dé cai tién dac tinh cua khéi dat sau khi dao ra, nhu ting tinh luu dong, lap day khoang
cong tac lam 6n dinh bé mit guong. Phuong phap giit 6n dinh guong dao va anh hudng khi thi cong duong
ham dén d6 1un mat dat cia mot sé duong ham trén thé gisi dugc trinh bay trong Bang 1.

Bdng 1. Phuong phdp gidk on dinh gwong dao va gié tri 1Gn mdz dat gay ra boi cong tac thi cong duong
ham (Vittorio Guglielmetti et al., 2007).

Puong ham l]?uc‘mg béc':rt]rlie gjgﬁg ISr:arT:gt Ki.éuAméy khién.(}é();.(}um?g h? m
inh, m ha % thi cong trong dieu kién 16p dat.
am, m | dat, mm

Ham duong sit tai thanh phd Khién can bang ap luc dat; dat
Barcelona, Tay Ban Nha. 11,2 30 5,0 sét va cat.
Ham thoat nuéc & Sudden Khién can bang ap luc dat; cat
Valley, My. 14,3 9,12 43,0 bao hoa nudc.
Ham tau dién ngam duong s6 Khién &p luc dat; cat va dat sét.
1 & Madrid, Tay Ban Nha. 9,38 15,50 18,0
Ham tau dién ngam sb 2 ¢ Khién &p luc dat; dat sét va cét.
Madrid, Tay Ban Nha. 9,38 17,00 21,2
Puong ham 6 t6 ¢ Val-de Khién can bang é&p luc vira; soi
Marne, Phép. 3,35 7,75 5,3 cat.
Duong ham tau dién ngam so Khién can bang ap luc vira; dat
2 ¢ Thuong Hai, Trung qu00 11,2 24,50 17,9 mun, cét pha.
Puong ham tau dién ngam D Khién can bang &p luc vira; cét
tai Lyon, Phap. 6,27 16,40 13,5 sét min.

3. So' db tinh &p lwc 1én gwong dao
3.1. Phwong phdp xdc dinh ap luc lén gwong dao theo Kartoziya, B.A. va cac cdng su

Gia tri p lyc 1én guong dao phy thugc cac yéu t6 (Kartoziya, et al. 2003): Chiéu sau bé tri duong ham;
déc tinh co 1y khoi dat d4; kha nang xuét hién nuwdc ngam hoac tang chira nuée va gié tri &p luc 1én guong
dao dugc xac dinh theo cdng thuc:

P>P4 +Py 1)
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trong do: P4 - ap luc gay 1én boi dat da, kN/m? Py, - &p luc gy 1&n bai nudc ngam, KN/m?2,
3.2. Phwong phdp xdc dinh ap luc lén gwong dao theo Protosenya. A.G. va cac cgng sw

Do 6n dinh, can bing guong dao dugc xac dinh qua hé s can bang l1a ty s6 giira tong cac luc chéng
truot, dich chuyén cua khdi dat da véi tong luc gy truot, dich chuyén cua khdi dit da vao guong dao
(Protosenya.A.G., Belyakov H.A., Do Ngoc Thai, 2015). Bé khao sat hé s6 can bang F ta xét mot duong him
¢6 dudng kinh D, thi cong dudi d6 sdu H tinh tir bé mit dat, phia trudc gwong hinh thanh ving dat da dudi
tac dong cua trong lugng ¢ xu hudng truot, dich chuyén vao trong guong dao. Phuong phép thi cong sir
dung t6 hop méy khién dao, khoang ap luc c6 sir dung &p luc 1én guong g, (Hinh 1).

Gid tri hé sb can bang dugc xéac dinh theo cong thic:

F:171+T2+-(;‘—1+C2+P (2)

trong d6: 7, - luc chdng lai qua trinh truot, dich chuyén xudng cua khéi dat da do Iuc ma sat gay ra trén bé
mit bén, kN/m?; 7, - luc chong lai qué trinh truot, dich chuyén xuong cua khoi d4 vao guong do luc ma
sat trén bé mat (AC) gay ra, kN/m?;

K
T

Hinh 1. Sor d6 xdc dinh &p liee Ién guong dao (Protosenya, Belyakov, Do Ngoc Thai, 2015)

¢, - luc chéng lai qua trinh truot, dich chuyén xudng cua khéi dat d4 do luc dinh bé mat bén gay ra, KN/m?;
¢, - luc chdng lai qua trinh truot, dich chuyén xudng cua khdi dat da vao guong do luc dinh bé mat (AC)
gay ra, KN/m?; P - lyc ngin can qué trinh truot, dich chuyén khéi dat d4 vao trong guong do ap luc 1én
guong q gay ra, kN/m?2; T - gia tri luc gdy ra qua trinh truot, dich chuyén cua khéi dit d4 vao guong dao,
KN/m2,

Tong trong luong khéi da truot, dich chuyén xudng guong dao:
wW=y.V 3)
Trong d6: V- thé tich khéi dét da truot, dich chuyén xudng guong dao (md); y - dung trong cua khdi dat da
vling pha hay, kN/m2, Ta cé:
V= %.R.H.{DZ +D[D + 2H.tg(45—- ¢/ 2)]+ [D +2H.tg (45— ¢/ 2)]2} )

trong d6 D - dudng kinh dwdng ham, m; ¢ - goc ndi ma st cta dat d4 ving pha huy, do.
Luc chdng lai qua trinh truot, dich chuyén xuéng cia khdi dat d4 do luc ma sat trén bé mat bén gay ra:

t1 =7.H/2.5in(45 -/ 2).cos(45 — 9/ 2)tgeSp (5)
Trong do: Sp - Dién tich mat trugt xung quanh:

Sp = mH.D + H.tg(45 — ¢/ 2): cos(45 — 9/ 2) (6)

Luc chdng lai qua trinh truot, dich chuyén xudng cua khéi dat da vao guong do luc ma sat trén bé mit
(AC) gay ra, (kN/m?):

T2 = W.cosb.tge, kN )

Luc chdng lai qué trinh truot, dich chuyén xudng cua khéi dat da do luc dinh bé mait bén gay ra:
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€1 =CSp.cos(45 — ¢/ 2) (8)
trong d6 ¢ — lyc dinh két bé‘mat cua dét da. Luc chdng lai qué trinh truot, dich chuyén xuéng cua khdi dat
da vao guong do lyc dinh bé mat (AC) gy ra:

2 = m.D%.c/4.cos0 9)

Luc ngan can qué trinh truot, dich chuyén xudng cia khéi dat da vao trong guong do ap luc guong dao
q gay ra, KN/m2:

P = (n.D?%/4).0.tg%(45-$/2), (10)
trong d6 q — ap luc tac dung 1én guong dao, kN/m?,
Gia tri lyc gy ra qua trinh truot, dich chuyén cua khdi dat ¢4 vao guong dao, kN/m?:

T=W.sin0 (11)

Thay vao cong thuc (1) ta co:
_|yH 2
F= 7.sm(45 —@/2).cos(45 -/ 2)tgpSy, + W.cos0.tgp + C.Sp.cos(45 — ¢/ 2)+ nD*.c/ 4cosO +

2
+%.q.tgz(45—(p/Z)}/y.V.sinG (12)

Dé dam bao an toan ta c6 hé sé F = 1 thay vao cong thuc ta co gia tri ap luc tac dung 1én gwong dao:

q= [y.v.sin 0— %.sin(45— ¢/2).cos(45— @/ 2)tgp.Sy — W.cos 0.tgp — €.Sp.cos(45— ¢/ 2) -

192(45—¢/2), kN/m2.

B nDz.C /TED2
4c0s0 4

4. Xay dwng md hinh sé

Dé dy bao do 1Gn mat dat khi thi cong duong ham bang may khién dio, trong nghién ciru ndy nhoém tac
gia sir dung phuwong phap phan tir hiru han théng qua phan mém chuyén dung Simulia Abaqus-6.12, phan
mém cho phép phén tich cic qua trinh thi cong tach boc dat da, duy tri p luc 6n dinh guong ddo, cong tac
Iip dyung vo ham va cdng tac phut vira lap day khoang trong gitra bé mat dat d4 va vo ham, dong thoi dua
ra cac két qua gia tri ung suat va dich chuyén khbi dat da gay ra boi cong tac thi cong dudng ham.

4.1. Kich thwéc m6 hinh

Kich thuéc mé hinh ¢ anh huéng dén téc do tinh toan, do chinh xéac cua két qua tinh toén, viing phan
tich duoc lya chon c6 kich thude phuong ngang, phuong thing dung va phwong doc truc him cé gia tri 1an
luot 14 (100mx100mx120m) dé ving anh huéng tao ra tai duong bién trong két qua phén tich cé gia tri
trong gidi han cho phép. Kich thudc dudng him co dwong kinh D = 6,3m, vo ham cé chiéu day d = 0,3m
d6 sau dat duong ham h = 20m. Cac théng sb co 1y khbi dat da dugc thé hién trong Bang 2.

Bang 2. Thong sé co Iy khéi ddt dd sir dung trong mé hinh

STT Thong s6 Sét mém Cat Sét ba
1 5 7 21 67
2 | Dung trong tu nhién, ¥,,sae (KN/m3) 19 19,3 20 22
3 | Trong lwong b&o hoa, ¥sq: (KN/m?3) - 20 21 23
4 | Hesd1drdng, e - 0,2 0,4 04
5 | M6 dun dan hbi, E (MPa) 10 15 20 80
6 | He s Poisson, v 0,35 0,35 0,32 0,3
7 | Goc ma sat trong, ¢ (%) 30 30 30 36
8 | Goc gidn no, ¥ 0 0 0 0
9 | Luc dinh két, c (MPa) 03 03 - -
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4.2. Diéu kign bién
Bién trai va bién phai ciia m6 hinh chon loai ¢b dinh c6 ung suét tiép va chuyen vi ngang tai bién bang
khong; tmg suat phap va chuyen vi thang dimg dé tu do. Bién ddy cua mo hinh c6 chuyen vi ngang, thing dimg

bang 0; tmg sudt tiép, phap tuyén dé tu do. Bién phia bé mit dé ty do cho phép chuyén vi thing dimg va chuyén
vi ngang nhu trén Hinh 2.

Hinh 2. Diéu kién bién bai toan
4.3. Ap lwc Ién guwong dao
O bai toan nay, dé phan tich anh huong cua gid tri ap luc guong dao dén d6 ln mat d4t, nhom tac gia sir

dung 4p lyc 1én guong dao phan bo tuyen tinh tang theo d6 sdu co gid tri thay doi: Fy = 80+250 kPa + AF Hguong,
trong do: AF - gia tri ap luc guong tang tuyén tinh theo dd sau tir dinh ham dén day ham, AF = 12kPa/m; Hguong —
d0 sau guong dao, tai dinh guwong: Hgwong = Om, tai day guwong dao: Hgyone = 6,3m.
4.4. Cdc giai dogn m0 phong tinh todn thi cong dwong ham

Cac giai doan md phong, tinh toan cong tac thi cong doan ham bao gom: Giai doan 1: xay dung Qiéu kién
bién, truong ung suat ban dau; Giai doan 2: tach boc dat da, duy tri ép luc 1én guong dao; Giai doan 3: lap dat vo
chong cho duong ham, duy tri ap luc phut vira phia sau vé chong. Két qua dich chuyén the hién trén Hinh 3.

-5.673e-02
-7.067e-02

Hinh 3. Dich chuyén theo phuwong thang dimg
4.5. Két qud tinh toan

'Két qua phan tich sy anh huong cua gid tri 4p luc duy tri 1én mat gwong dao dén gia tri 1Gn mat dat duoc
thé hién trong Hinh 4.
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Gia tri dp lyc duy tri 1én mat guong dao F, (kPa)

0 50 100 150 200 250 300

g 0
= -0.01
3

S -0.02
g 003
£ -0.04
L -0.05

Hinh 4. Sir anh hirong cia gid tri &p luc duy tri 1én mar guwong dao dén dé 1an mar ddt

Trén Hinh 4 thé hién gia tri IGn mat dat 16n nhét trén mat cat ngang duong ham khi st dung cac gia tri
ap luyc 1én guong dao khac nhau. Tir két qua phan tich mé hinh sé cho thay gia tri ap luc duy tri 1én guong
dao c6 anh huong dén gia tri 1Gn mat dat. Khi gié tri ap luc duy tri 1én guong dao tang thi gid tri dich chuyén
IGn mat dat giam. Véi gia tri 4p luc 1én guong dao Fy = 80kPa + 12kPa/m. Hgune gid tri 1Gn mat dat 1a
19,84mm vai gi trj ap luc 1én guong dao Fq = 250kPa + 12kPa/m. Hgyone gid tri 1Gn mat dat 1a 14.15mm.

5. Két luan

Trong qua trinh thi cong duong ham, phia trudc guong hinh thanh khéi dat da bi pha huy c6 xu huong
truot, sut 16 vao trong guong dao. Cong tac duy tri ap lyc 1én guong dao co tac dung nhim can bang glu on
dinh guong dao, kiém soat d6 dich chuyén khéi dat d4 vao trong guong dao, giam thiéu do 1Gn mat dat. Két
qua phan tich cho thdy, khi sir dung cac gia tri ap luc duy tri 1én gwong dao khac nhau thi gay ra gia tri 1un
mit dat khac nhau. Méi quan hé, khi gié tri &p luc guong dao tang thi d6 lGn I6n nhét trén mat dat giam doi
khi chi mang tinh tic thoi, khi st dung gia tri ap luc 1én guong dao qua 16n thi ap luc trén guong dao lai
lam phéa hay trang thai tng suat-bién dang tu nhién cua khdi dat d4 phia truéc gwong dao, hau qua gay ra
d6 1un mat dat lai ting dan theo thoi gian.
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Study of the influence of face pressure on surface settlements by
shield tunnelling
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The construction of tunnels in urban areas may cause ground displacement which distort and damage
overlying buildings. In the past fewdecades, shield tunneling machines have been used to drill in
increasingly difficult geotechnical conditions such as soft ground like soft clay. During the advancement
of shield tunnel boring machines, the face pressure is one of the most important factors of critical. In
tunneling by shield tunnel boring machines, high face pressure often leads to surface upheaval whereas low
face pressure leads to sudden collapse of the face and ultimately settlement of the surface. The paper
presents a 3D simulation of shield tunneling machines via the finite element code Abaqus and quantifies
the influence of shield tunneling machines face pressure on ground surface settlements of the Hanoi metro.

Keywords: Tunnel; shield tunneling machines; face pressure, surface settlements, tunnel face stability.
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