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Khao sat su anh hudng cua cac tham s6 céng
ngheé, ky thuat dén lun trén bé mat khi thi cong
ham trong dat bang phuong phap kich day

Surveying the effect of technological and technical parameters on surface settlement when

tunnelling in sail by box jacking technique

> DINH VIET THANH', NGUYEN XUAN BANG', PHAM DUC TIEP', DUONG TRUONG XUAN?
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2Binh chuing Céng binh

TGM TAT

Khi thi cang hdm bang phuong phap kich ddy sé gay nén hién
tugng lan trén bé mat. Mat trong nhitng y&u td anh hudng dén hien
tgng lin trén bé mat |3 cac tham sd cong nghg va ky thugt nhu
e kich, kich thuac hinh hoc, chigu sau dit hdm. Bai bao nghign
ciru sy anh hwdng cia cac tham sd trén dén lin trén bé mat béng
phueng phép phén tir hitu han (phan mém Plaxis 3D Tunnel). Tir
cac ket qua khéo sat cho phép dua ra duge cac danh gia vé mic
dd anh huéng cia tirng tham sd khao sat dén lan trén bé mét cing
nhur cd thé dua ra cac khuygn nghi nhim dam béo an toan cho qué
trinh thi cang ham va cac cong trinh trén bé mat dét.

Tir khéa: lyc kich, ham, lun bé méat, méang lon, chiéu sau dat ham,

kich thuac hinh hoc, PTHH, Plaxis 3D Tunnel.

ABSTRACT

When tunneling by box jacking technique, it will cause surface
settlement on the surface. One of the factors affecting surface
settlement is technological and technical parameters such as
jacking force, geometrical dimensions. and tunneling depth. The
paper studies the influence of the above parameters on the
surface settlement by finite element method (Plaxis 3D Tunnel
software). From the survey results, it is possible to make an
assessment of the influence of each survey parameter on the
surface settlement as well as to make recommendations to
ensure the safety of the tunnel construction process and the
works on the ground surface.

Keywords: jacking force, tunnel surface settlement, settlement
troughs, tunneling depth, geometrical dimensions, FEM, Plaxis 3D Tunnel.
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1.MG PAU

Hién nay trén thé gidi ciing nhu & Viét Nam, viéc xay dung cac
dudng ham bé hanh qua dudng giao théng, dudng sét & cac do thi
I6n; xay dung cac dudng 6ng tuynen ky thuat d6 thi, cac dudng
6ng cdp thoat nudc rat phd bién. Do phu thudc vao nhiéu yéu té
nén viéc thiét ké tuyén cac dudng ham trén thudng khoé tranh khoi
viéc di qua hodc di rat gan hodc di truc ti€p dudi nha, dudng truc 6
t6, dudng sat hay dé dap, song ngoi, v.v. D€ thi cdng cac tuyén
ham nay c6 thé st dung phucng phép dao hé, déi vai ky thuat nay
doi hoi khéi lugng dao dép 16n, pha v& canh quan xung quanh khu
vuc xay dung, anh huéng rat Ién dén cac hoat dong trén bé mat. Vi
vay d6i vdi nhitng dang céng trinh nay thudng st dung phuong
phap dao kin. Ki thuat dao kin thudng rat hiéu qua khi xay dung
cac coéng trinh ngam d6 thi dat sau, dac biét la khi xay dung cac
cdéng trinh ngam c6 mat cdt ngang tron hodc hinh chir nhat. Viéc
Iya chon céng nghé thi cdng d6i vai ky thuat dao kin phu thudc
vao chiéu dai tuyén, kich thudc mat cat ngang ctia ham, d6 sau dat
ham.... DSi vai cac loai ham c6 tiét dién nho, dang tuyén ngan,
thudng sir dung cac cdng nghé nhu kich day éng Pipe Jacking, Box
Jacking hoac Microtunnelling.

Cang nhu céc ky thuat dao kin khac, qua trinh thi cdng ham
bang phucng phap kich ddy gay nén hién tugng lun trén bé mit.
Mét trong nhiing yéu t6 anh hudng dén hién tugng lun trén bé
mat la cac tham s6 cong nghé va ky thuat nhu luc kich, kich thudc
hinh hoc, chiéu sau d&t ham, hao hut thé tich, diéu kién dia chat...
Bai bdo nay khdo sat su anh hudng cuda luc kich, kich thudc hinh
hoc va chiéu sau dat ham dén Iun trén bé mat bang phuang phap
phan t& hitu han (phan mém Plaxis 3D Tunnel) khi thi cong ham
bang phuong phap kich ddy trong dat véi tiét dién cla ham co
hinh dang chit nhat. Biéu nay cho phép danh gia muc do anh
huéng cda tiing tham s6 khdo sat dén 1un trén bé mat va cé thé dé
xudt cac bién phap gia c6 lam giam thiéu kha nang gay l1tn nham
dam bao an toan cho qua trinh thi céng ham va cac cong trinh trén
bé mat dat.

2.COSGLY THUYET

2.1. Xac dinh luc kich can thiét

Khi thi cong ham bang phuong phap kich ddy thi luc kich can
I6n hon t6ng cac luc can thiét nhu: stc khang ban dau Po, luc ma
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sat cla dat, tén that ma sat trong cac phan td cla dat, luc cdn ma
sat do &p sudt tinh clia dudng éng trén mat dat, su két dinh gitta vo
ham va dat da xung quanh. Cac stic khang nay c6 thé thay ddi tuy
thudc vao cac yéu té cdng nghé, nghi thuat, dia chat, d6 sau cua
ham va phuong phap kich [1, 2].

Téng luc kich: Ia luc yéu cau dé ddy 8ng vé phia trudc, né
phai 16n hon stc khang ma sat mat ngoai thanh 8ng vai dat
nén va stic khang mat tai guong dao (ap luc tai guong dao). N6
thay d6i va phu thudc vao cac yéu té: chiéu dai va dudng kinh
ngoai clla 6ng dugc kich; trong lugng cta 6ng; chiéu sau dat
6ng, su thay ddi cac thong s6 dia ky thuat trong vung éng
khoan kich ngam di qua; luc tac dung lén khién hodc may dao;
qua trinh thao tac kich la lién tuc hay gidn doan; viéc béi tron
bén ngoai dudng 6ng kich...[1, 2]

Téng luc kich P (kN) dugc xac dinh theo cong thuc:

P =Py+P; (M

trong do:
Po la stic khang ban dau, kN;
P;la luc cdn ma sat va luc dinh bam doc theo médt bén clia duong
ong, kN;
Py = (Pw+ Pe) B.H )
trong do:
Pw la 4p suat bén trong budng, kN/m?;
Pe: luc cat clia dao, cu thé: d6i véi dat: 150 kN/m?; d6i véi soi
cho phép dén 300 kN/m?;
B, H la chiéu réng va chiéu cao ham.
P =P + 20 3)

Vi P, |a &p luc ngang ctia khdi dat trén mat, kN/m?, c6 thé coi
la thanh phan nam ngang cla ap luc dat da cé tinh dén kha nang
hinh thanh vom ap luc tai hé s6 n& hong A = 0,5, ¢6 tinh dén tai
trong tam thdi va tac dung can bang ctia nudc ngam;

Pj :fOL (4)

& day: L - chiéu dai 6ng kich, m;
fo - luc cdn ma sat xung quanh 6ng, kN/m;

fy = [3[(2(B+H)q+ W)u’+2(B+H)c’:| (5)

trong d6: B la hé sé giam kich, phu thudc vao vat liéu hoac dat
ti€p xuc véi bé mat ngoai clia 6ng, bang:

0,15 - déi véi dung dich bentonite;

0,35 - déi véi dat phu sa va bun;

0,45 - d6i vai dat cat;

0,60 - d6i vGi dat soi va cat soi;

0,75 — dé&i véi nén dat ran.

q: tai trong phan bé déu trén 6ng, kN/m?;

w: khéi lugng trén chiéu dai 6ng, kN/m;

W' hé s6 ma sat gitia 6ng véi dat;

c":la d6 dinh clia 6ng véi dat, kN/m?2.

2.2. Co s& ly thuyét du doan dé lun trén bé mat khi xay
dung ham bang phuong phap kich day

Hién nay c6 hai hudng dé du doan lin trén bé mat khi xay

dung ham trong dat bang phuang phép kich ddy. Huéng thir nhat
la cdc phuong phap giai tich, phuong phap thuc nghiém, phucng
phap ban thuc nghiém. Hudng thi hai la phuong phap s6 giai bai
toan dia ky thuat, ma trong d6 phuong phap phan ti hiu han la
phdé bién nhat [3, 5, 8].

Theo Attewell va Woodman [6] thi méang Iin trén bé mat (hinh
1) dugc hinh thanh khi dao mot dudng ham don trong dat déng
nhét c6 thé dugc miéu ta nhu sau:

e
v, 2 —y. Y=y
S: S' e 21)( G(‘y '}l )—G( - f ) (6)
l2mx I I

trong d6: S - Lan trén bé mat dat tai diém co toa do (x, y); x —
khoang cach tu diém dugc xem xét dén truc doc clia dudng ham; y
- toa do cla diém doc theo truc ham; Vs — thé tich thuc clia mang

lGn trén bé mat dat; ), — vi tri ban dau cla ham; Yy -vi tri dinh
guong ham; i - chiéu rong mang lun; Z - chiéu sau dat ham; G -

ham phan phdi dugc xéac dinh theo céng thirc:

Hinh 1. Hinh dang mang ldn trén bé mat khi xdy dung hdm
Theo Peck R.B. [8], mang lin trén bé mat theo phuong ngang
c6 thé dugc miéu ta theo dang ham s Gauss theo cdng thic sau:

* 8

- gia tri ldn

S, (x) = Sv,maxe

trong dé: s (x)- gid tri IGn trén bé mat dat; S, max

bé mat I6n nhat trén truc ham; x - khoang céach ti tam ham dén
diém tinh lan.

truc him
. Y .

YT

S.(x0)3

diém udn

[oy

uj—— viing lom —-%‘;

Hinh 2. Mang lin trén bé mat ddt theo phuong ngang
Pac trung dién hinh ctia mang lin dugc chi ra trén hinh 2. D6 déc
t6i da cla mang lin nam & diém uén cong, diém udn nay cach truc
ham 1 khoang cach i_.Diém uén nay diing dé xéac dinh cac tiéu chuan

- vingléi —

bién dang cda tda nha trén bé mat dat. Diém udn phan chia ving 16m
xudng va vung l6i 1én ctia dudng cong mang ldn (hinh 2).
Theo O'Reilly & New (1982) [6] d& dé xuat cach tinh tham s6

chiéu réng méng lun ix theo céng thic thuc nghiém:

i =kZ,, 9)
i,=0,43Z+1,] (10)
i,=0,28Z,-0,1 (11)

trong do: k - 1a hé s6 khong thd nguyén dac trung cho cac loai
dat; z, - Chiéu sau dat ham (tinh tir mat dat dén tim ham). Cac tac
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gia da chi ra rdng hé s6 k c6 thé thay déi tir 0,7-0,4 tuong Ung tu
dat sét mém dén sét cing.

Theo Moh at al. (1996), d6i v6i ham c6 tiét dién tron thi i dugc
xac dinh theo cong thuc sau:

Z,-Z
. _P.70,0,8 70 m
’x*Z(D) % (12)
trong dé: m=0,4 d6i vGi cat bun va m=0,8 déi vdi sét; D -
dudng kinh ham; Z - dé sau tinh tr mat dat cta diém tinh lan.
Theo Bilotta va Russo (2012) trén cg s cong thic clia Moh et
al. (1996) da dé xuat, doi vdi tuyén sé 1 clia tau dién ngam Naples

thi ix dugc xac dinh theo cong thuc sau:
Z,~7
ix:O,S(O?)O’Z (13)

Gia tri [in I6n nhat trén bé mat d6i véi ham hinh ch nhat dugc
van dung theo céng thiic ctia O'Reilly & New d6i v6i ham tiét dién
chi nhat:

| V,.BH

Sv,max = NS i (14)
Hodc van dung tU cong thuic cdia Herzog (1985):

B.H
Sv,max =(Zy + RY)W (15

trong d6: E -~ Mé dun dan héi trung binh clia céc I6p dét; P, - tai
trong tac dung trén bé mat; B - chiéu réng ham; H - chiéu cao ham;
¥, - méat mat thé tich (volume loss), la mét trong nhiing tham s6
quan trong dé xac dinh do 1Gn trén bé mat do dao ham gay ra. Déi
Vi viéc thi cong ham bang phuong phéap kich ddy thi v, c6 thé
dugc gay ra bai 3 thanh phan chinh: mat mat thé tich tai guong ham
(Vf) mat mat thé tich xung quanh ham (7. ) mat mat thé tich tai
dudi ham (dudi khién) ( V)

v, dugc xac dinh béng ty s6 gitfa thé tich ciia mang ldn trén bé

mét chia cho thé tich ctia ham tinh trén mét don vi chiéu dai.
v

v = qu (16)

trong do: v, - Thé tich mang ldn trén bé mét tinh trén mot don

vi chiéu dai va dugc tinh theo céng thuc [7]:

+00
Vo= [ S()dx=\2mi S (17)
—o0

Theo Peck (1969) thi ¥, c6 thé xac dinh nhu sau:

> ixSmax (18)
"TBH
Theo Attewell (1977) thi ¥, nam trong khoéng 1%-5% va theo
O'Reilly & New (1982) thi 7, nam trong khoang 0,5%-3% [9].

Tinh dén cong thiic (14) ta c6 thé viét lai cong thic (8) dé tinh
IGn trén bé mat theo cong thuc sau:

2

| VB.H _g
Sv (x) = m ix e (19)
T cong thiic (19) ta thay rang vdi kich thudc ham khéng thay
dai thi ltn trén bé mat chi phu thudc vao mat mat thé tich v, va

chiéu rong mang ldn i .

3. MO HINH PTHH XAC PINH PO LUN MAT PAT DO THI
CONG HAM BANG PHUONG PHAP KICH DAY
Trong bai bdo nay nhém téc gid st dung phuong phap PTHH
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(Plaxis 3D Tunnel) @& mé hinh héa qua trinh thi céng ham béng
phuong phap kich ddy véi hé “ham-khéi dat”. D& danh gia muc do
tin cdy ctia mé hinh tinh trén ta sir dung cac s6 liéu dau vao tir du
an xay dung dudng ham Vernon & Texas - My vGi cac thong sé cu
thé: chiéu dai kich ddy 70m; tiét dién ham c6é dang hinh chit nhat
1,8x1,2m; vo ham day 0,25m; ham dugc dat & do sau 6,7m trong
dat co6 cac théng s6 nhu bang 1[4, 101.
Bang 1: Dac trung co ly clia cac 1&p dat

Lopdat | hm |y KkN/m?) (kI\IIE/O;nZ) O | gy | @90
Lop 1 12 20 | 16800 |035| 23 | 38
Lop 2 36 19 | 80000 | 03 | 64 | 30
Lop 3 74 | 175 | 19500 |035] 12 | 34

Trong d6: LSp 1 - cat sach; Lop 2 - dat céat; Lop 3 - cat phu sa; h -
chiéu day 16p dat; y - khéi lugng riéng; Eo - mé dun bién dang; u -
hé sé Poisson; ¢ - luc dinh; @ — g6c ma sét trong

M6 hinh lugi phan t&r hiru han cla hé "ham-khéi dat" trong
phan mém Plaxis 3D Tunnel dugc thé hién trén hinh 3.

— 18

; v “ﬂ' ]
= sm&ar

Pét him

Hinh 3. M@ hinh |u6i phan ti hitu han hé "ham-khdi dat"

Qua tinh toan do lun trén bé mat bang phan mém Plaxis 3D
Tunnel, ta ¢é bang so sanh két qua gitta phuong phap PTHH va két
qua quan trac nhu bang 2.

Bang 2: B9 lun I6n nhat khi st dung chuong trinh Plaxis 3D va
s6 liéu quan trac

Khodng cach tir | D lin doc truc ham I6n nhat (mm) | Chénh léch
mat dét (m) Plaxis 3D Quan trdc (%)
0 9,455 10,0 55
52 12,93 13,2 2,1

Tu két qua & bang 2 cho thay sai s6 vé do 1in 16n nhat tai vi tri
trén bé mat va vi tri cach bé mat 5,2m khéng qua 5,5%. Nhu vay, c6
thé& khdng dinh mé hinh phan ti hitu han “ham - khéi dat” 1a kha
tin cay va c6 thé sir dung dé khao sat su anh hudng cua luc kich,
kich thudc hinh hoc va chiéu sau dat ham dén lun trén bé khi thi
c6ng hdm bang phuong phap kich ddy.

4, KHAO SAT SU ANH HUGNG CUA LUC KiCH, KICH THUGC
HINH HOC VA CHIEU SAU DAT HAM PEN LUN TREN BE MAT
BANG PHUGNG PHAP PHAN TU HUU HAN

4.1. Cac tham sé dau vao

DE khdo sat su anh hudng cla luc kich, kich thudc hinh hoc va
chiéu sau dat ham dén lin trén bé mat ta st dung phuong phap PTHH
(phan mém Plaxis 3D Tunnel) véi cac dac trung co ly clia dat nén, dac
trung vat liéu va cac tham sé khao sét (luc kich, kich thudc hinh hoc va
chiéu sau dat hdm) nhu sau:

Pac trung co ly ctia dat nén:

DE thuan Igi cho so sanh cac két qua trong trudng hop thay déi
chiéu sau dat ham, ta ti€n hanh khao sat cac bai toan vdi diéu kién
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dia chat |a déng nhat, cu thé dic trung co ly clia dat nén dugc thé
hién trén bang 3.

Bang 3. Dac trung co ly clia dat nén
Chiéu| Dung | Dung [Médun| Hés6 | Luc | Goc [Hés6

day | trong |trongtu| bién |Poisson | dinh c|ma sat| Rinter

I6p dat|bao hoa| nhién | dang u

(m) | (kN/m?3) | (kN/m3) | (kN/m?)

(kN/m?)| trong
¢ (d0)
Ysat Yunsat Eo
36 17,8 16,8 | 10800 | 0,35 30 12 |08

Céc tham sé ciia vé ham:

Vo ham lam bang vat liéu bé téng cét thép: trong lugng riéng
Yor = 24 KN/m2; M6 dun dan hoi Eo = 3,1.107 kN/m?; Hé s6 Poisson
v=0,2. DGi véi cac bai toan thay déi luc kich va chiéu sau dit ham,
ham co tiét dién hinh ch nhat véi kich thudc rong 3,6m; cao 3m
va chiéu day vo la 0,25m. Ham dugc dat & do sau -9m tinh tor mat
dat dén néc ham; muc nudc ngam la -2,5m; chiéu dai moi d6t ham
la1,5m.

Cac tham sé khao sat: dugc thé hién trén bang 4.

Bang 4. Cac tham s6 khao sat

Ky |BDon
T Tén goi Ghi chu
hiéu | vi
. 1,8x1,2; 3,6x3; 5x4,5;
1 [Kich thugc dudng ham Brx Hil m
8x6
2 |Chiéu sau dat ham Hi m [3;5;7;9; 11
Ni=ki(P1+P2);
3 [Luc kich Ni | kN [i=1+7
ki — hé s8 luc kich

Do dudng ham cé kich thudc déi xing, nén dé€ don gian hoa
trong qua trinh tinh todn ma van thé hién dugc cac qua trinh thi
céng, ta xay dung kich thuéc mé hinh clia bai todn & dang doi
xting vdi kich thudc cu thé ctia mé hinh |a 25x50x36m (hinh 4).

Hinh 4. M6 hinh bai toan khao sat

3.2. Thi nghiém sé

Anh huéng ciia luc kich

Tién hanh khao sét su thay d6i cla luc kich théng qua su thay
dé6i cha hé s6 luc kich ki=1;1,05; 1,1; 1,15; 1,2; 1,3; 1,5. K&t qua hinh
dang mang lan khi thay déi luc kich; su phu thudc cta d6 1an 16n

nhat trén bé mat vao hé s6 luc kich dugc thé hién trén hinh 5 va
hinh 6.

—t K51 K= 5 —te—K=],] K=1,15 =——lmE=]2 ==K =]3 m—t—=]5
-

-2
-28 -26 _-24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0

X {(m)

s ¥
Pé hin (mm)

Hinh 4. Hinh dang méng liin khi thay di hé s6 luc kich

0.90 1.00 110 1.20 130 140 1.500 1.60

Hé 6 lye kich k

-7.68
¥ = 04558k - 1,7416k2 + 1,9722k - 8.2835
o R*= 09992

Dij lin bé mat Ko nhéit (mm)

Hinh 6. Su phu thudc d ctia lin 16n nhdt trén bé mat vao hé s6 luc kich

Déc trung mang 1an trén bé mat (hinh 5) dugc xap xi theo ham
Gauss (Theo Peck R.B. [8]) v&i d6 chinh xéac cao va dugc thé hién
trén bang 6.

Bang 6. Ham Gauss thé hién dudng cong mang lun trén bé mat
khi thay d8i hé sé luc kich

Hé He s6
, Ham Gauss Ham Gauss
s6 k K
X2 X2
1,0 B 5 1,2 - 5
S, = -7,60.e 212,540 S. = -7.64e 2.12,541
v v
X2 X2
1,05 - 5 13 _ .
S. = -7.61¢ 212 S. - 766 21255
v v
X2 X2
" ) z 15 - -
S. = -7,61e 2% S. = _7.71.e 21254
v v
1,15 >
S, = -7.63e 2.12,543

Tu cac két qua & hinh 6 cho thay rang do lan I6n nhat trén bé
mat sé tang khi luc kich tang, tuy nhién gid tri d6 lin tang Ién
khéng dang ké. Diéu nay 1a do trong qua trinh kich day, khi luc kich
tang lén thi kha nang pha v& cau trac dat xung quanh xay ra
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nhanh hon, lam bién dang méi trudng xung quanh, dan dén lun
trén bé mat tang lén nhung khong dang ké.

Anh huéng cia kich thuéc hinh hoc

Hinh dang mang lun va sy phu thudc dé Iin 16n nhat trén bé
mat vao kich thudc ctia ham khi thay d&i kich thuéc ham duoc thé
hién trén hinh 7 va hinh 8.

X (m) * e p— 0
27 e H—etie—elle—gliy g2, O 5 ° 5+

—18x12 a— 36x3 a—5x4 5 86 D6 lom (mm)

Hinh 7. Hinh dang méng lin khi thay d6i kich thudic ham

1
i | I3 | L 8 7 i &
E e o Chicn rijng b {m)
2 -
= =10
;. «15
p W
' <10 )
= 2
> ¥ = 0. 27978 - 4,1 SB2BE = 12,9328t 13,314
& =30 Bi=|
B
=35

Hinh 8. Su phu thudc ctia @ ldn 16n nhét trén bé mat vao chiéu réng v ham (truc
hoanh)

Déc trung mang lin trén bé mat (hinh 7) dugc xap xi theo ham
Gauss va dugc thé hién trén bang 7.

Bang 7. Ham Gauss thé hién dudng cong mang lun trén bé mat
khi thay déi kich thudc ham

STT KLCéhn:rE:’gc Ham Gauss
2
1 1,8x1,2 s, - 1,83e 2.12,274%
2
2 3,6x3 s, = 7,60e 2.12,5402
2
3 5x4,5 s, = 17,640 2.12,4852
2
4 8x6 s, = 32,76 29,0022

Tur cac két qua trén hinh 7 va hinh 8 cho thay rang gia tri d6 lun
trén bé mat tang rd rét khi tang kich thudc cta ham. Khi tang bé
rong ctia ham lén lan lugt 2; 2,8 va 4,4 lan thi gia tri d6 14n I6n nhat
trén bé mat tang lan luot la 4,2; 9,6 va 17,4 lan.
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Anh huéng cta chiéu sdu ddt hdm

Theo cac céng thuc thuc nghiém (14) va (15), khi kich thudc
ham khéng dé&i thi mét trong cac yéu té anh hudng dén dé lun 16n
nhat trén bé mat la chiéu sau dat ham. Qua tinh toan, ta cé két qua
d6 1an 16n nhat trén bé mat khi thay d6i chiéu sau dat ham theo
phuong phap phan ti hitu han va phuong phap thuc nghiém dugc
thé hién trén bang 5 va hinh 9.

Bang 1: K&t qua do lun 16n nhat trén bé mat theo do sau

) D6 lun doc I6n nhat (mm)
Chiéu sau
‘ Phuong Chénh
STT dat ham Phuong phap
phap thuc léch (%)
(m) PTHH
nghiém
1 3 5,124 8,303 38,3
2 5 5,618 9,345 39,9
3 7 6,664 10,011 334
4 9 7,598 10,472 27,4
5 11 8,094 10,811 25,1
(1] L
3 5 7 9 1 13
= Chiéu sauham (m)
’g‘ 4 =&—Thirc nghiém
£ SN
g 6664 g
=% ¢ 7508 ®
) 8 “\R -8.094
-10 9 ;I:H““sh._h___
10011 e
10472 011
12
Y

Hinh 9. Bi€u d6 quan hé giia d6 I I6n nhét va chiéu sdu dat ham theo phuong phap PTHH va
phuong phap thucnghiém

Hinh dang méang lun va biéu d6 quan hé gitta d6 Iin I6n nhat trén
bé mat vdi chiéu sau dit ham duoc thé hién trén hinh 10, 11.

11m G —w=Tm —@=5m —k—3m

: i

09 lim (mm) ¥

Hinh 10. Hinh dang mang ldn khi thay d6i chiéu sau dat ham
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0.0 T
i z & T 5 9 10 1

-1.0 Chigu sdu ham (m)
g 28 y = 0.0046H,* - 0.0999H7 + 0,2553H, - 5.0791
B R = 0,9958
B 40
g 50
5 60
= .
= 7

*
5.0
L0
v

Hinh 11. Su phu thudc dd Iin bé mét vao do sau dat ham

Dac trung méng lun trén bé mat (hinh 10) duoc xap xi theo
ham Gauss v6i d6 chinh xac cao va dugc thé hién trén bang 8.
Bang 8. Ham Gauss thé hién dudng cong mang lUn trén bé mat

Zo Zo
Ham Gauss Sv (mm) Ham Gauss Sv (mm)
xz X2
3 - 7| 9 —
2.8,575 . 2.7,81
S, =-5.124.¢ S,=-28.25.
x2 X2
s T Aol 1 ——
S, =-23,64¢ 2409 S = 2832, 2937
v v
X2

Tu cac két qua trén badng 5 va hinh 9, 10, 11 ¢6 thé nhan xét
rdng gia tri l4n trén bé mat tang dan khi khi tang chiéu sau dat
ham dén moét d6 sau nhat dinh (khoang 3B:). Néu tiép tuc tang
chiéu sau dat ham tir doé sau H=3B: thi gia tri d6 lan thay déi rat
it (hau nhu khéng dang ké). Diéu nay dugc giai thich la ldc nay
ham dugc tinh nhu ham dat sau do da tao thanh vom ap luc
phia trén ham nén bién dang cda khéi dat trén ham git & muc
8n dinh.

Dai vai trudng hgp chi thay di chiéu sau dat ham thi gia tri
IGn 16n nhat trén bé mat tinh theo phuong phap PTHH tuong
da6i sat véi phuong phap thuc nghiém nhung nhé haon.

5. KET LUAN VA KHUYEN NGHI

Tu cac két qua thir nghiém s6 & trén, c6 thé rit ra mot s6
két luan sau:

- Xay dung dugc mo hinh tinh bang phuong phap phan tu
httu han véi d6 tin cay kha cao.

- Khi dao ham bang phuong phap kich ddy thi hinh dang
phéu lan trén bé méat khi tinh toan bang phuong phap PTHH ¢6
thé dugc xap xi dudi dang ham Gauss v&i d6 chinh xac cao.

- Thiét 1ap dugc cac cong thic chi ra méi lién hé gilra d6 lan
I1&6n nhat trén bé mat vai cac tham s6 khao sat nhu luc kich, kich
thuéc hinh hoc ctia ham, chiéu sau dat ham.

- TU céc két qua khao sat cho phép tham khéo va lua chon
luc kich, kich thudc ham, chiéu sau dat ham hgp Iy va trong
trudng hop can du bao lun trén bé mat khi & budc thiét k& ban
dau ma do mot sé han ché nhat dinh chua thé quan trdc mot

cach day du gia tri lin trén bé mat thi c6 thé sit dung phuong
phép PTHH (Plaxis 3D Tunnel) dé du doan lun trén bé mat. Tu
d6 c6 thé dé xudt cac bién phap gia ¢d lam gidm thiéu kha
nang gay lin cing nhu danh gia do én dinh cta ham trudc va
sau khi gia c6.

- Bai bao mdi chi khéo sat su anh huéng cta cac tham sé vé
cong nghé va ky thuat nhu luc kich, kich thuéc hinh hoc, chiéu
sau dat ham dén gia tri lun trén bé mat. Vi vay can tiép tuc khao
sat su thay d&i cOa cac yéu té khac nhu su thay déi dia chat, su
thay d&i gia tri mat mat thé tich..dén lGn trén bé mat khi thi
céng ham bang phuong phap kich day.

- M6 hinh vat liéu cho méi trudng dat xung quanh ham
trong cac bai toan khao sat la m6 hinh Mohr-Coulomb. Can
khdo sat véi cdc mé hinh khac cia vat liéu dat nén dé danh gia
day du tuong tac gitta ham véi moi trusng dat.
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