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nhau)- Trong phLrong phap niry, trudng hop tinh to6n
dnh hudng cta trdn ttong dAt tdi cludng hAm khi
kh6ng xdy ra truot gi0a v6 h6m vd m6i truong d5t
xung quanh, m6 hlnh tinh toen cOng kh6ng xet d6n
dnh hudng cia treng luc, di6u ki6n nudc ngdm vir t6i
trgng b6 mdt. Cdrc m6 hinh duong hAm vd m6i
truong d6t xung quanh dudng hAm duoc chia thanh
hai khu vuc 16 rQt, khu vuc 1 bao g6m m6 hinh hAm
vdr m6i trudng det bao quanh, khu vgc 2 Id vtng gi6i
hqn dnh hudng dLpEc gan bing c6c phAn trir v6 hqn.
Cec giai doan xdy dgrng mO hinh crla phuong phSp
ndy bao g6m:

> .Giai aloan 1 - Thi6t lAp m6 hlnh dudng hAm,
v6 hAm_ vd m6i truong dAt xung quanh voi cdrc
th6ng s6 cia ch[ng;

) Giai doqn 2 - ThiCt l6p tli6u kien bien, tei
trong tAc dqng l6n v6 h6m vd ranh gi6i cr3a m6
hinh, gdn gia t6c dinh cia mdt d6t du6i 6nh hudng
cria trQn dQng d6t cho mO hinh dudng hAm voi m6i
trudng d6t theo di6u kien li6n k6t;

> Giai doan 3 - Dua ra dnh hudng cia tl6ng CI5t
d6n mO hinh cluong hlm ve m6i trLrdng det bao
quanh. Trihh bdy k6t qud thu duqc.

CAn chO )i la trong m6 hinh duong h6m vd m6i
truong dAt xung quanh, v6 hAm vd d6t duoc coi la

Lop 1- Oet ph0 c6 chi6u ddy 4.6 m
Ldp 2€6t mem cd chieu dey 1.1.m

L6p 3-Set cl?ng ci ctriSu dAy 11.8 m

Oudng
him Ldp 4-Set arAc, c6 chi6u dAy 12.5 m

Ldp s-Set pha cet, chiAu day 11m

LOp 6,Ciit pha sdi co chiau diiy 7 m

De s6c

H.1 . Ddc tinh cla duong hAm tdu di,6n ngdm Hd NOi vd cec bp d6t trong khu vuc duong hAm [7]
Bdng 1 . Ddc tinh c1a cdc lop d^t tai khu vuc trung fim Ha NOi t7l, t\l, tgl

s6 tho trl
c6c l6p tlSt

Ivlodun dan
hdi E, IvlPa

HQ s6
Poisson p

Chi6u ddy l6p
ddt "d", m

Chi s6
SPT, N

Dung trong cia d5t p,
10-' kG /cm'

1 9.25 0.41 2
7.68 0.38 1.1 1 1.76
15.3 0.35 11.8 1.81

4 35.02 0.33 I Z.i) 7 1.78
53.9 0.32 10

6 65.0 na 7.0 12 1.86

G0t{G itGHtEP t[0. s0 6 - 2020

m6i trudng den h6i, d6ng nhSt vd d5ng hudng.;

4. Tinh to6n inh hu&ng cia dong d5t toi cac
dudng hAm tiu rtiQn ngAm Hd N6i

H6 th6ng tdu tli6n ngAm Hd N6i d5 duoc thi6t kB vd
dang xAy dgng nhlng tuy6n dlu ti6n. Vi6c nghi6n cr?u
vd tinh to6n dnh .huong c0a dQng dit toi cac dL?png
hAm thu6c hQ th6ng tiru di6n ngAm Ha NOi la vAri dA
cap thi6t va c6n ph6i thuc hien vi Hir N6i duoc d6nh
gi5 lir khu vr,tc co th6 chiu dnh hudng cOa cac trdn
d6ng det co cLrong d0 ldn d6n 6.5 d6 Richter va cac
dudng h6m tdru diQn ng5m Hd N6i lai ld cac duong
h6m c6 d6 sdu kh6ng l6n (dO s6u trung binh so vdi mdt
d5t, tt*=26 m) t1l, m nen s6 la d6i tuong c6 th6 chiu
dnh hudng ldn cria d6ng Cr5t.

4.1. Ciic ili6u ki1n c,la ch6t, dia ch1t thiy vdn
khu vqtc trung 6m He Nfli

Di6u ki€n dia ch6t thu! vdn va dia ch6t c[ra
trung tam Ha NOi duoc th6ng k6 sau khi ti6n hirnh
c6c thi nghiem khoan, khdo sdrt tqi .hiQn truong
thqc t6 nhu sau: dQ sAu muc nuoc ngAm duoi mdt
d5t la 3. m; khoeng c6ch tu mat d6t cl6n tdp ct6 g6c
Id_48 d6n 50 m, khu vuc He N6i thudng c6 sdu lop
d5t duoc phdn b6 nhu hinh H.1 vir c6 Cac tinfr chdt
trong Bang 1 .

4.6 1.75
2

5 11.0



0z0z - S 0S 'plll dllll0ll lll'lQC

1go 6uoo epc 6uqnt1 qug qnp \ugntr qulq
6ue5u u1tp tO! 9c wgq 6upnp qultt 9W .t'H0.H qutq Q uglp nglq conp ngrl 4p

6uo4 rep cnc le-p lCu cgl e;6,oO nei.r ,o4ue3 
13 19p

buop ue4 e[c nort 4p 6uhp ns ,rQ11 p1-1 Lu96u u€irp
n?] !u?q 6uqnp cec lal lgp 6uop up4 erJrc 6unp
cpl 6ugqd gLu 96 6 7'6=viuJs rep cnc lgp lpru cgl
erD e^ url 09 u?p 0z 4rl !9N pH u?p lgp 6uop ugJl
tup] 4l qcgc Oupoql :letqctu 9p 9,9=tuy\ ]gLlu(oec
Qp 6uqmc :t6l '[B] 'tll rx?tp cpp 9c lgN ?H ,cl 6.,nr]
e eJ Apx ?Ltl 9c lgqu queu lgp 6uQp u94 cej

tr]l 'tel 'ttl onueC g pp 6ugp ug1 eTc neltqe .e.H

i

1

I

!
I

.zt.H,Lt.H,0[ 
H r.lulq 39c

6uo4 nqu gnb lel cgc conp nql ,uJgl 
I u.ro.,r qulq 6ue6u

lpc t?u qJ- lgN ep ulg6u uetp ngl ugt_l 6uoap oqc ueol
qutl doll 6uon4 6uor1 6 g 'BtH Z.H qurq cec 6uo4
Ieq qupl conp 19p 6uop uC4 er.rc 6uo.nq qup !,onp uJgtl
on enc 6uep uglq nqu 6up ugq g,r 6uo4 uQrq 19nx
cnl rQu.ir] er6 cec 6ugm qurq 6ue6u lgJ lpLu o.c igN
p1-1 tug6u uQtp ne.] urgq.buenp doq 6ub. n4 6uoL1

lep 6u0p epc 6uqnq Ltu? rc.np
ugq g^ e?e 6udp uglg 

.9.1_1

i '- ' ' -: r..

weN blA ceg elqd ei^ nLpt epc n96 bnp 9p upg -7.11

tep 6u9p epc 6uqnq qug rc.np
weLl g^ 6uort uQrq pnx ryns 6u7.1 .g 

1q

..i

OZ gs dpttd duanqd 6upq uo.t1 r.1u1q bue6u
u)tp l?t weq 6uenp oqc uedl tlun pnb 794 ce3 .y.11

lOl S H 
,S.H ,r.H Ltutr.t cec

ueJl nLlu i(eq quul conp gnb 1g>1 ce3 .toN pH tug6u
uQlp npl 6ugql ?q cgnql ,uo.11 qulq Oue6u lpc ii2tu
oc ugq 6uqnp oqc ueo] qutl doq 6uon4 6ubr1

n4c ugrq6u gnb 1a1 cgg .9

a

iI

a
T''

L
a a

ipi

a

aa

,+€
EugE iEE r{r€

tli!G

a

9'?

4r o.r ]gqc qu;1cqc 6urp sc quenb 
"""H?ff:1itH p^ lgp lpuJ to^ os ru 0Z=H Uuta 6uru1 ngs Qp e uqol

quJr e.A n4c ugrqou conp ne.p 6u4l 6uon1 6ue6u 1ec
]eur cgc rg Lugrl 6uqnp cg3..Lu S6,Z=U=U c,o,nq] qi)
;o.n ug 1Qg LUQ^ qutq 6ue6u 1pc lptu gc Lugq 6upnp
:_r.! 9'9=e '6ugqc gr pc u96 oeil quec cgnql qcrl roi
OuQn^ qulll 6ue6u 19c ]eul oc tllgLl 6uonp :tu g1,,g=g
6u9qc 9n pc r.uo6'oeq pp qujl upq Ip uo.4 quLq

6ue6u lgJ lpul 9c ujgrl 6uonp :ug6 oeq .nnc u9rq6u
cofip r.u?r.{ 6uonp epc 6ue6u 1pc jpur 6uep e 9c 

,^pu

nnc ugrqou 6uo.l1 ur ge,O=l tol dol 
^ep 

n?rqc :q[,0=h
o!]eJ s.uosstod :edu\ o6gge=rf :r.u?p jpp cgr 

-la^

dgq 19c 6u91 eq 6upq rupt conp ugq 9 
.lgp 

Eru isn
os r.u0z uep 9I q -nqs Qp 9c !0N pH urg6u uolp ne-l
tuprt bueflp:tB1 'tl1 '191 !9N pH u,lel 6uni1 re1 rQy eg
ure6u uotp ne1 6ugq1 Oq et:lc tlgq erlc uerp cpG
lgN ?H u?p 6,ter1q qug 9t4 

o. c igp 6u0p ie4 ea bN p1q tugbu u)$t nq ur?4 6uqtp bpc ..tu!t cpG .2.,

V

a

op 
'rrarl 

t I ?
Enop Baire ui111sg a

tei mo Hnona

NN\\iill//,h

uNcgtll V[ lltvsr{ ltilEr 0il0c 0iln0 rux



H.10. ttl6 hinh duong hem cO rct diCn ngang hinh vbm
1 tdm, tudng thdng duoi itnh hulng cia d|ng d4t

i

t,

H.9. Bi€n dqng v6 hAm co mQt cdt ngang hinh H.11. tlng sudt trong vd hAm c6 mat cat ngang hinh
vu6ng duoi dnh huong cia dAng ddt vdm tuong thdng duoi enh huing cIa al6ng d't

Beng 2^ Beng so senh ket que ong sudt xudt hi4n trong v6 hdm trong cdc trtrong hop

Hinh dqng mit cit ngang dudng him Ung su trong
v6 hAm, MPa

Duon h m ti6t dicn n an hinh trdn tham chi U 5,712
Duong ham ti t dien n an hinh vu6n 6,825
Duong h mti t diQn hinh vdm tudng thang 1 t6m 15,63

Su kh5c biet so vdi
gi6 tri tham chieu

19,485
173,634

hop tiCu chuAn ld 19,485 o/o. Chenh lCch ring su6t
tr6n vd hAm khi duong hAm c6 mqt c5t ngang ld
hinh vdm mot tam, tudng theng voi trudng hEp
tham chi6u h 173,634 '/,.

6. K6t luan

Trong bdi b5o ndry, cdc m6 hlnh rluong h6m
thuOc he th6ng tdu di6n nglm Hd NQi vdi cdc hlnh
dang mit cdt ngang khac nhau da duqc xay dung
v6i cr)ng c6c dac tinh crira v6 hAm vd m6i trudng tlAt
xung quanh, chiu dnh hudng crlla tran OQng d5t bing
cdch srl dung phLpong phep s6 zo vdi phAn m5m
ABAQUS. TAc gia da ti6n hdnh tlnh todn nOi h,rc,

bi6n dqng xudt hien tr6n v6 hAm khi cdc duong h6m
nay hoat ctQng du6i t6c dQng crla trdn dOng tl5t c6
cudng dQ manh nh5t c6 th6 dnh hudng d6n khu vuc
trung tam Ha N6i, noi d{t dudng hAm.tdu tliQn
ng6m. Bdri bao da nghiCn c0u ve so s6nh ket qua n6i
luc, bi6n dqng thu dugc tr6n v6 hAr-n trong tirng
trudng hqp vd dua ra k6t luQn sau:

> Trong tat ca cac trudng hgp nghi6n cOu: dudng
hAm thuOc hQ th6ng tdru di6n ngAm.H2r N6i co tiet dien
ngang hinh trdn, duong. h6m c6 ti6t di6n ngang hinh
vu6ng, dudng h6m co ti6t dien ngang hinh vdm 1 tam,

E coro I'rGHrEP M6. sd 6 - 2020
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H.8. llng sudt trong vd hAm c6 mQt cdt ngang hinh
vu1ng dudi dnh hudng cia d)ng d*t

CNM

H.12. Bi6n dang vd hAm cb mQt cdt ngang hinh
vdm tudng thdng duOi dnh hudng cia d\ng ddt

Dtra vdo cAc gia tri n6i [rc vA ung suSt xuSt
hien trong v6 hAm dudi dnh hudng cia trQn dQng
d5t duqc trinh bay trong Bdng 2, c6 th6 dua ra cdc
k6t ludn sau: c6c gia tri &ng sudt xuAt hiQn trong v6
hAm dudi tec dong cria trQn d6ng d6t manh nhSt c6
th6 anh hLpOng d6n trung tam Ha N6i trong trLrdng
hop c5c aluong ham c6 hinh dang met cdt khec
nhau c6 sLr ch6nh_l6ch_khdr lon. Bdng qdch chqn
cdc gi5 tri r?ng su5t xu5t hi6n tr6n v6 ciia dudng
hdm c6 mdt cdt ngang ld hinh tron lam trudng hqp
tham chi6u, chCnh lech l1ng suat trCn v6 ham khi
m{t cdt ngang cluong him la hinh vu6ng vdi trudng

;

!'
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