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LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén vilng (ERSD) duoc
Trudng Pai hoc Mo - Dia chit (HUMG) va céc dbi tac t6 chirc 2 nam mot 1an v6i muc tiéu tao ra
mdt moi truomg bd ich dé cac nha chuyén moén trong va ngoai nude tu hoi va gidi thiéu nhing két
qua va huéng méi trong nghién ctru khoa hoc, thao luan vé cac xu thé phat trién, théch thic va
co hoi ddi véi nhiéu linh khac nhau cia Khoa hoc Trai dat, Tai nguyén dia chét, khai thac, ché
bién, sir dung va quan Iy tai nguyén dia chit, bao vé mdi trudng va cac nganh khac c6 lién quan.

Tiép ndi thanh cong cta Hoi nghi 1an thir nhit ndm 2018 (ERSD 2018) va lan thir hai nam
2020 (ERSD 2020), Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing
lan thir ba (ERSD 2022) dugc Truong Pai hoc M6 - Dia chiat (HUMG) ding cai to chirc véi sy
tham gia df”)ng td chtre cua nhiéu co quan quan ly, td chuc nghién ctru khoa hoc, dao tao, va doanh
nghiép cd uy tin trong nudc gdm Tap doan Cong nghiép Than - Khoang san Viét Nam, Tong cuc
Dia chét va Khoang sén Viét Nam, Téng hoi Dia chat Viét Nam, Cuc Po dac, Ban dd va Thong
tin dia ly Viét Nam, Cuc Ban dd -Bo Téng tham muu, Hoi Co hoc P4 Viét Nam, Hoi Cong trinh
ngém Viét Nam, Hoi Dja chat Thuy van Viét Nam, Hoi Dia chét Cong trinh va Méi truong Viét
Nam, Hoi Dia chit Kinh t& Viét Nam, Hoi Khoa hoc va Cong nghé Mo Viét Nam, Hoi Khoa hoc
K thuat Dia vat ly Viét Nam, Hoi Ky thudt N6 min Viét Nam, Hoi Tric dia - Ban d6 - Vién tham
Viét Nam, Vién Pia chit va Dia vat ly bién, Vién Khoa hoc va Cong nghé Mo, Trudng Dai hoc
Cong nghé Pdng Nai, Truong Pai hoc Thii Dau M6t, va voi su tham gia nhiét tinh cta nhiéu t6
chtrc va ca nhan khac.

Céc chu dé chinh cua Hoi nghi 1in nay tap trung vao thao ludn cac két qua khoa hoc cong
nghé va hudng nghién ciru méi cuia Khoa hoc Trai dat va Tai nguyén thién nhién, Khai thac va sir
dung bén viing tai nguyén dia chat, M6i truong va cac linh vuc khoa hoc khéc ¢6 lién quan nhu
Co - bién, Xy dung, Cong nghé thong tin, ... ciing nhu viéc tng dung ching vao phat trién bén
vitng trong nhiéu linh vuc cta khoa hoc cong nghgé, kinh té va xa hoi.

Trong qua trinh t6 chirc Hoi nghi, Ban T chite da nhan duoc su quan tam cua dong dao cac
nha khoa hoc, chuyén mén va quan ly trong va ngoai nudc. Hon 300 ban thao bao cdo khoa hoc
lién quan tdi cac chu dé cta Hoi nghi dd dugc gui téi Ban bién tap. Trén co sd do, 206 bao cao
6 chat luong tot da duoc lwa chon va xuét ban trong Tuyén tap cac bao cdo toan van cua Hoi
nghi véi cac chu dé khoa hoc sau:

1. Dia chat, Kién tao va Pia chat méi truong
Pia chat cong trinh - Pia k) thudt
Pia chat thity van va Tai nguyén niedce
Tai nguyén dia chdt va quan Iy bén viing
Sinh thai méi truong va an toan
Quan Iy tai nguyén va moi truong
Cong nghé moi trong xu Iy moi truong
Phit trién bén viing khoa hoc cong nghé mé va méi truong
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Nhiing tién b trong khai thdc moé bén viing va cé trach nhiém

~
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. Cong nghé tién tién trong ché bién khodng san va tdi ché

~
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. Xay dung cong trinh véi phdt trién bén ving
. Dau khi tich hop
. Ky thudt Tréc dia- Ban do va hé thong thong tin dia Iy

~ O~ ~
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. Khoa hoc Co ban trong linh vuc Khoa hoc Trai dat va Méi truong
. Co khi - Dién - Ty dong hoa

~
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Toan b thong tin khoa hoc vé hoi nghi dugc tich hop vao Website chinh thirc ciia Hoi nghi
tai dia chi: http://ersd.humg.edu.vn/.

Ban t6 chuc xin trdn trong cam on Truong Dai hoc Mo - Dia chét, v6i tu cach 1a don vi dang
cai t6 chirc Hoi nghi, ciing cac don vi dong té chirc dd hop téc chit ché va gép phin quan trong
vao viée to chire Hoi nghi nay. Cam on cac nha khoa hoc va nha chuyén mén da déng gop céc
cong b khoa hoc ¢6 gid tri cho Hoi nghi. Ban t chirc ciing dénh gia cao su nd luc cua cic chuyén
gia doc bai d c¢6 nhiéu nd lyc va dong gbp dé nang cao chat luong khoa hoc cua cac bao cdo, gop
phan quan trong vao thanh céng ciia hoi nghi nay.

Ban t6 chitc mong mudn tiép tuc nhan dugc su hop tac chit ché va gop ¥ chan thanh cia céc
don vi va ca nhdn d6i voi viée chuan bi va to chirc hoi nghi, chit lugng béo cdo, bién tap, va xudt
ban ky yeu hoi nghi nhiam nang cao chat lwong cta céc hoi nghi tlep theo, gop phan thuc day su
phat trién bén viing cia hoat dong nghién ctru khoa hoc va trao doi hoc thuat thugc cac linh vuc
Khoa hoc Trai dét va Tai nguyén va cac linh vuc khoa hoc khac ¢o lién quan.

Ha Noi, thang 11 ndm 2022
THAY MAT BAN TO CHUC

GS.TS Tran Thanh Hai
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E RSE’ HOI NGHI TOAN QUOC KHOA HQC TRAI BAT
SRS SCRNE RS My VA TAI NGUYEN VOl PHAT TRIEN BEN VIPNG (ERSD 2022)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru tng xir ciia dudng ham va két cau ngdm cong trinh l4n can
trong diéu kién xay dung do6 thi

P4 Ngoc Thai'", Nguyén Huy Hiép?, Nguyen Vin Quang?
! Truwong Pai hoc M6 - Pia chat
2 Truomg Dai hoc ky thudt Lé Quy Dén
? Truong Pai hoc Coéng nghé giao thong van tdi

TOM TAT

Cong tic xdy dung duong ham trong d6 thi gy ra dich chuyén khéi dat d4 xung quanh, giy nguy hiém
cho céc cong trinh xdy dung l4n can. Cong tac ddnh gia nhing rui ro cong trinh 1an cén 12 rit quan trong
trong qud trinh tinh todn, thiét ké dudng ham. Bai bdo sir dung phuong phap phan tir hitu han dé phan tich
{mg xtr ctia v6 chdng dwong ham va coc trong méng bé coc cua tda nha 1an can. Bai bdo khao sét hai
tham s6 chiéu sdu x4y dung dudng ham, khoang cdch tir dwong hdm dén méng bé coc dén tng xir ciia ndi
luc trong vo ham va coc. Thong qua két qua nghién ciru cho thy, gid tri 16n nhit cia lyc doc truc va
mdmen udn 16n nhét trong vé hdm khong bi anh hudng nhiéu béi khoang cich tir dudng hdm dén méng
be coc ciia tda nha nhung khoang céch tir duong ham dén mong be coc cua tda nha lai anh huong 16n dén
luc doc clia coc méng be. Khi giam khoang cach tir dudng ham dén méng be coc thi do vong ngang va
dich chuyén theo phuong thang dimg cta coc tang. Gid tri 16n nhat cia lue doc truc va mémen udn 16n
nhét trong v6 him chiu anh huéng 16n tir chidu sau xdy dung dwong hdm nhung chiéu siu xiy dung
dudng hdm khong anh hudng 16n dén lyc doc trong coc.

Tir khéa: dwong ham; cong trinh ngam d6 thi; méng be coc.

1. Dit vin dé

Ngay nay, tai cdc thanh pho 16n trén thé gidi cong tic xay dung hé thong duong ham tau dién ngdm
dugc coi la giai phép | thiét yéu dé dap (g nhu cau giao thong cong cong, duong ham tau dién ngam dang
dugc xay dung véi tde do ngay cang ting nhim tao diéu kién thudn lgi cho nhu cdu mé rong vé khong
gian cla cac khu d6 thi dong dan cu va cac thanh ph6 16n. Trong nhitng nim gan ddy tai cdc thanh phd
16n cua Viét Nam nhu thu d6 Ha Noi va Thanh phé HO Chi Minh dang trién khai dyu 4n xay dung cic
tuyen duong him tau dién ngam aé dap ung nhu céu giao thong cong cong. Cong tic xdy dung dudng
him gly ra nhimg tac dong dén khéi dét d4 xung quanh va két cdu ngdm cua cdc cong trinh xdy dung lan
can. Bbi v6i cac dudng him  trong d0 thi, cong tdc thi cong dudi céc toa nha cao tng hay dudi hé thong
ky thuat ngdm do thi ludn tidm 4n nhitng rui ro nhu gy lin mat dét, bién dang thdm chi gay sap d6 pha
hity cdc cong trinh xdy dung trén mat dat hay & vi tri 14n cén cta duong ham, Jan, 2003. Do d6 cong tic
quy hoach, thiét ké bao gdm lya chon hudng tuyén hay thiét ké ky thuat cin thiét phai dénh gia va du béo
murc d6 tac dong tir cong tic xdy dung duong ham dén cic cong trinh xiy dung lan can.

Bai bdo str dung phuong phap phan tir hitu han dé nghién ctru tng xir ctia duong ham va két cAu méng
be coc cua toa nha lan can, khao st anh huong ciia tham s khoang cich xay dung tir duong ham dén
mong be coc va anh hudng cia tham sb d6 sau xay dung duong him dén néi luc trong vo ham, ndi luc,
d6 vong ngang va dich chuyén theo phwong thing ding cua coc trong két cdu méng be coc.

2. Anh huéng ciia dwong him dén két cu ngim ciia cong trinh xay dung lan cin

Nam 1997, Addenbrooke va cic cong su da trinh bay phuong phap tiép can do cimg cua két cdu tda
nha dé du bdo bién dang tda nha do dnh hudng tir cong téc xay dung dudng ham.

Bing c4ch tinh toan d6 vong va gid tri dich chuyén ngang cua toa nha trong diéu kién xét t6i cdc tham

s6 vi tri twong ddi cua toa nha va dudng him (e), xét t6i didu kién 16p dit xung quanh dudong him (Ey).
Két qua nghién ctru cho thiy céc tham s trén lam thay d6 cing twong di ctia tda nha, nhu trén hinh 1.

* Tdc gia lién hé
Email: dongocthai @humg.edu.vn
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Do ctng khang ubn twong déi (p*) va do cing
khang nén twong d6i (0*) cua két ciu tda nha phu
thude vao kich thudc tda nha va tham sé co 1y cta
16p dat, dugc x4c dinh theo cong thuc (1),
Addenbrooke et al, 1979:

® El *

EA
p = =

Ol

Trong d6: p*, o* 1a d6 cing khang ubn twong
déi, do cung khang nén tuong déi; EL EA 1a do
ctmg khdng ubn, d6 cimg khang nén ciia két cdu
tda nha; B chidu rong toa nha; Es la modul cat
tuyén cua 16p dat duong hdm thi céng qua dwoc
xac dinh trong thi nghiém nén ba truc.

Hé sb anh huong dén do vong (MPRsag; MPRhoz )
va hé sé anh huéng dén bién dang ngang (M
M?® ) cia tda nha khi xdy dung duong him dugc
x4c dinh dwa vao d6 cung khéng udn tuong dbi
(p*), 46 cimg khang nén tuong déi (0*) va do léch
tam (e), nhu trén hinh 2.

M

Vi tri tda nha hién ch

Vi tri twong img & diéu kién han dau

| l

" Diém uon

hog

Ving 16m

Vimg loi

* L hog " Lsog

Dudmg him |

Hinh 1. Vi tri toa nha va duong ham, Addenbrooke
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Hinh 2. So dé xdc dinh hé 56 anh huong cua xdy dung duong ham dén do vong (a), bién dang ngang (b)
cuia toa nha, Addenbrooke et al, 1979
Gid trj do vong va bién dang ngang cua tda nha khi xét dén anh hudng tir cong tic xdy dung dudng
him dugc xédc dinh bang cch nhan cédc gid tri do vong va bién dang ngang trong didu kién ban diu véi
céc hé s6 anh huérng khi xdy dyng dudng hdm, Addenbrooke et al, 1979:

DR,
DRy, = p PRag DRGE: DRy,pe =M "% DREY:
&pe GF . _ agént ~GF.
Epe =Mhe g1 s gy =M g

Trong d6: DRyag, DRhog —
nén, mién chiu kéo, DR, g

gia tri 46 vong vlung 16m, vliing léi, hes Eht —
e F 12 d§ vong va gid tri dich chuyesn ngang trong diéu kién ban dau.

(@3]

gid tri bién dang ngang mién chiu

Mong be coc duoc su dung déi voi cong trinh nha cao tang ¢4 tai trong 16n, cong trinh nha cao tang
trén nén dét yéu, khi bd tri coc theo dai don hay bang trén coc khong dii kha nang mang tai. Can phai bd
tri coc trén toan b dién tich xay dung mdi mang du tai trong cia cong trinh. L& Ba Vinh, Hoang Ngoc
Tridu, 2021; T6 Lé Huong, Lé Ba Vinh, Nguyén Nhut Nhut, 2020.
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3. Bai toan nghién ctiru

12 m—

/
Toa nha
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d=19
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E= | I
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Z Z=20m [=L=10 m— 1
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255 e
-26,00m |11 Catmin i B /|
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Hinh 3. So do thi cong dwong ham

Dé nghién ctru anh hudng cila cong tic xiy dung dudng hdm dén két cdu méng be coc cua toa nha lan
can, nhém téc gia xét cho truong hop: duong hdm c6 tiét dién ngang hinh tron, ban kinh R = 3,5m dugc
thi cong & d6 siu truc ham H = 20m, khoang cach tim dwong ham dén toa nha L = 10m. Cong trinh toa
nha hé khung két cau c6 chiéu cao H = 24m. Giai phdp nén mong toa nha dugc sir dung la giai phap méng
be coc két hop trén nén dia chit gdm 5 16p, 16p 1 1a Bun 4 sét, 16p 2 12 Sét, 16p 3 1a Cat min, 16p 4 1a Cat
min chat, 16p 5 1a Cat hat to rat chat, dac tinh co ly cac 16p dit dugc thé hién trong bang 1. Phin be ¢
kich thudc chiéu dai 12m, chiéu day dr = 1,2m. Coc ¢é duwong kinh D = 0,6m chiéu dai coc 1a Lp =30m,
khoéng céch gitta cdc coc e = 3m so dd bai toan duoc thé hién trén hinh 3. Céc thong sb k¥ thuat vé him
va két cdu tda nha sir dung trong md hinh duoc thé hién trong bang 2.

Trong bai toan nay, dé danh gi4 anh huong cua cong tac thi cong dudng him dén két cAu méng be coc
ciia toa nha 14n c4n, nhém tic gia d3 sir dung phin mém Plaxis 2D V20 dé mé phong va phén tich, céc
16p d4t duge sir dung theo tiéu chuin Mohr-Coulomb, vé him va két cdu tda nha sir dung mé hinh dan
héi. Hé khung két cau toa nha duge md phong theo so dd két cdu véi cic «chan cot duge ngam cing va tai
tuong phan b trén mét dai thanh va hoat tai phan bd déu trén dién tich tAm. Phan khung két ciu bén trén
gom cot, dam, san, tuong va bé dugc md phong bang cic phan tir tim: Plate; coc duoc md phong bang
phén tir: Embedded Pile Row. Cac giai doan m6 phong, tinh todn cong tdc thi cong bao gbm:

Giai doan 1: Lya chon md hinh, xay dung cdc tham $6 ban dau; Giai doan 2: Xay dung diéu kién bién,
trudng g sudt ban dau; Giai doan 3: Xay dung két cdu toa nha; Giai doan 4: Thi cong dudng him, dao
dét va lap dat vo chdng dwong ham. So d6 md phong thi cong dudng him va cong trinh 14n cén dugc thé
hién trén hinh 4.

Bdng 1. Théng 56 co' Iy cila cdc 16p dat

N £ . . N p . Cét min Cat hat to, cudi
Thong s6 co ly Pon vi Bun 4 sét Sét Cat min chat rét chit
Chiéu day 16p, h m 5 9 12 10 39
Khdi lugng thé tich, p Kg/m? 1900 1850 1900 2000 2050
M6 dun dan hoi, Ees MPa 10 15 25 45 75
Hé $0 Poisson, v 0,3 0,3 0,3 0,25 0,25
G6c ma sét trong, @ ©) 80 250 259 340 350
Géc gidn nd, v ©® 0 0 0 0 0
Luc dinh két, crer kPa - 10 25 0 0
H¢ s6 dp luc ngang, Ko - 0,58 0,58 0,44 0,43
Hé 56 ma sét, Riner 0,67 0.5 0,67 0,67 0,67
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Bang 2. Thong s6 kj thudt vé hdm va két cdu 1oa nha

Thong s6 Pon vi Vo him Be Cotkhung | - San khung
két cau két cau
Do cing chong nén, EI kN/m 7,875. 10* 250. 10* 16. 10* 16. 10*
Do cimg chdng ubn, EA kN.m? /m 10,5. 10° 30. 10° 12. 10° 12. 108
Chiéu day, d m 0,3 1,0 0.4 0,4
Trong lugng, w kN/m/m 7.5 24 9,6 9,6
H¢ 0 Poisson, v 0,15 0,15 0,15 0,15
Khdi luong thé tich, y kN/m? 25 24 24 24
M6 dun dan héi, E GPa 35 30 30 30
Bang 3. Thong s6 k thudt ciia coc

Thong s6 Ky hiéu Pon vi Gid tri

M6 dun dan hoi Ep Mpa 35. 106

Khdi luong thé tich y kN/m3 24

Puong kinh D m 0,6

Khodng cich giita cic coc Lspacing m 3,0

Hinh 4. So d6 mé phong thi cong duong ham va cong trinh lan cdn

4. Két qua va thao luin

Dé khao sat anh hudng cia khoang céch tir tim dudng ham dén coc (L) dén tuong téc cta vo chdng

duong him va coc, nhém nghién ctru d@ m6 phong mot loat cac bai todn véi cac gia tri khac nhau cia
khoang cich tir tam duong him dén coc: L = 14m, 12m, 10m, 8m v 6m va gitr nguyén chiéu siu xay
dung duorng hdm Z = 20m. Hinh 5 (a), (b) thé hién luc doc truc va md men udn trong vo chong duong
ham, két qua cho thay khi khodng céch tir tam duong him dén coc giam tu 14m dén 12m; 10m; 8m va 6m
thi luc doc truc vo chong dudng him ting 1an lugt 0,7%; 1,5%; 2,6% va 3,8% va md men udn trong vo
chdng duong ham tang lan lugt 2,3%; 4,9%; 8,4% va 13,1%.

Géc ¢ (©) tinh tir ddy vo ham theo chiér

Géc: @ (9) tinh tir day vo ham theo chié ¢ : :
ngugc chieu kim dong ho

ngugc chidu kim dong hd

“ 2700 —— 2200 -
£ 750 P 600 120.0180.0240.0300.0360.0 g 150 N Y,

1\ d : .100 ~ A\ .. /
‘S -.800 o
4 \ J == 0504 / \

= - 1 3 TR=E : /
gE -850 \ 7\ § EE 000 Y AN ¥ r
5g 900 4 £\ g £Z 050 4 BQ 126 180 240 300 360
g=-9504 N \ A S < -100 A 4 J
g -1.000 1 &7 N7 s -150 et s
T -1.050 - ' g -200 -
g L=14m L=I2m 2 L=14m L=12m
- ——-L=10m - - - L=8m ----L=10m — — L=8m
——L=6m — - —L=6m
(a) (b)

Hinh 5. Luc doc truc trong vo ham (a), mé men uon trong vo ham (b) ddi véi khoang cdch tir truc duong
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ham dén coc: L=14m; L=12m; L=10m; L=8m; L=6m

Hinh 6 (a), (b) thé hién luc doc truc va md men uén trong coc, luc doc truc trong coc tang 14n luot
3,8%, 6,1%, 7,5% va 8,3% khi khoang céch tir tim duong hidm dén coc tang tir 6m dén 8m; 10m; 12m va
14m, md men udn trong coc tang 1an luot 2,9%, 48,7%, 124,6% va 237,9% khi khoang céch tir tim
duong ham dén coc giam tir 14m dén 12m; 10m; 8m va 6m.

Luec doc truc trong coc, N (MN/m)
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M6 men udn trong coc, M (MNm/m)
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Hinh 6. Lyc doc truc trong coc (a), mé men uén trong coc (b) ddi véi khodng cdch tir truc dwong ham dén
coc: L=14m; L=12m; L=10m; L=8m; L=6m

Tir két qua nghién ctru cho thdy, gi tri 16n nhit cua lyc doc truc va mdé men udn trong vo hiam chiu

anh hudng khong dang ké vao khoang cich tir tim dwdng hdm dén coc, tuy nhién khoang cdch tir tim
dudng hdm dén coc lai anh hudng 16n dén luc doc truc va md men udn trong coc. Két qua nghién ciru phit
hop véi két qua ciia nghién ctru cua Jan, 2003.

Dé khao sat anh huong cua chiéu sdu xdy dung duong him dén tuong tac cia vo chéng dudong him va
coc, nhém nghién ciru dd m6 phong mot loat cic bai toan véi cdc gia tri khdc nhau cua chiéu siu xay
dung dudong him: Z = 17m; 20m; 23m; 26m va 29m va giit nguyén khoang céch tir truc dudng him dén
coc L = 10m. Két qua cho thdy, khi chiéu sau duong hdm tang tir 17m dén 20m; 23m; 26m; 29m thi gid
tri luc doc truc 16n nhét trong vo hdm tang 19%; 32%; 52%; 64% va gia tri md men udn 16n nhét trong vo
him tang 5%; 12%; 46%; 56% nhu hinh 7.

Chiéu siu xy dung duong hdm, Z (m) Chiéu sau xay dung duong hdm, Z (m)

E“ -001 T T T T T E
= M 1720 23 26 29 32 2 000 -
s -001 A R ‘o
Z - . . é 000 A
E = N \‘
§ 2 001 \\\ g Z 000 T T T T T T
EE -001 . E = 000 I 17 20 23 26 29 32
Bz A I = E Ll .
~ = .~

g -001 1 . 275 000 A ~——,
B ]
o ;
=3 -002 - s 000 -
— - —o- = M-mi -

- - - N- Min N-Max M-min M-max

(a) (b)

Hinh 7. Moi twong quan giita luc doc truc trong vo ham (a), mé men uon trong vo ham (b) voi chiéu sau
xay dung duong ham: Z=17m; Z=20m; Z=23m; Z=26m; Z=29m

Khi chiéu sau dudng him tang tuor 17m dén 20m; 23m; 26m; 29m thi gid tri luc doc truc 16n nhét trong
coc giam 1,36%; 2,58%; 2,97%; 3,4% va gid tri md men ubn 16n nhat trong vo ham tang 10%; 18%;

27%; 2

8% nhu trén hinh 8.
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Chiéu sau xdy dyng duong him, Z (m) Chiéu sau x4y dung duong him, Z (m)
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Hinh 8. Méi twong quan gitra lyc doc truc trong coc (a), mé men uon trong coc (b) voi chiéu sau xay
ding dwong ham: Z=17m; Z=20m; Z=23m; Z=26m; Z=29m

5. Két luan

Trong nghién ctru nay, nhém tc gia da khao sat cac tham s khoang cach tir tim duong ham dén coc
va chiéu sdu xay dung dudng hadm dén ung xu cua ndi luc trong vo ham va ndi luc cia coc. Trong diéu
kién bai todn c6 thé rit ra cac két luan sau: Luc doc truc vA mémen udn 16n nhét trong vo him chiu anh
huong khong dang ké boi khoang cich tir tim dudng ham dén coc, nhung chiéu sau xdy dung ctia ham co
anh huéng 16n dén luc doc truc va mémen uén 16n nhat trong vo him. Lyc doc truc va mémen ubn 16n
nhét ctia coc chiu anh hudng 16n boi khoang cach tir tdim duong him dén coc, nhung chidu sau xay dung
ctia dudng him c6 anh hudng khong 16n dén Iyc doc truc va mdmen udn 16n nhit trong coc.
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ABSTRACT

Behaviour of tunnel excavation and the adjacent pile foundation

Do Ngoc Thai'*, Nguyen Huy Hiep?, Nguyen Van Quang?
! Hanoi University of Mining and Geology
2 Le Quy Don Technical University
3 University of Transport Technology

The construction of tunnels in urban areas may cause ground displacement which distorts and damages
the structure of buildings. In engineering design, it is important to assess the risk of these damages. In this
paper, the results from the Finite Element method were used to analyze the behaviour of tunnel
excavation and the adjacent pile foundation. According to numerical simulation results, the maximum
axial force and bending moment of tunnel lining is not a significantly affected by the distance from the
tunnel centre to the pile, but the distance from the tunnel centre to the pile has a significant effect on the
internal forces of pile. Maximum the axial force and bending moment of tunnel lining is significantly
affected by the tunnel depth, but the tunnel depth does not has a significant effect on the axial force and
bending moment of pile. The maximum lateral deflection, vertical movement of the pile increase with
increasing tunnel depth.

Keywords: Tunnel; underground construction; pile foundation.
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