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6uonq6 '[g! Iuu p^ gC] leq ]Enx ?p Ep ulUH d9tld
ouonqd rga c?ql cfltl] q39c loul oaq] uQJl uglp l?ll
NfC 6uo4 d9q6 dp1 39y 6uo4 6uep u?!q P^ cnl
rou ugol t{u!} ?p !9r..1 uEp 6uPqI cnl d9qd ouonqd
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o?^ p$p quip c9x lgl u?tt 9s 0q enb 6ugq] 6u9qd
qu conp lgu rgu enc 6upnq quy qul] _r'lulq.guj
6uor1 opr ciqu cn+ u-l?tll cdnp ;9u ;gtu 'r(pu dgqd
Ouonqd 6uor1 (I H) (U{UH) r9( uep 6u9q1 cnl
agqd Ouonqd oqc 6unp de lgLu tlull deqd Duonqd

]OLU u?!rl ]9qd pp [g] >1uu pn gG_'Igp UPC

ttl '[e] )uu en 9e lpq Aeq qup] conp
dqq6 del CCX ugol quu dgqd buonqd cgc 9n uenb

6u9t n4'c u9rq6u gnb 19y [;] u9o1 qult qulq 9u 6uo4

den cnrt 6ugqd gru ionp lgu !gr.u 'd?!l cn4 deqd

6uonqd cec 6uoll CCy enc 6u4c 0p LU?IO 9s Ou

enb 6ugq rpl rlul] conp lgu lgut elc oupnq quy [zJ

lgql u?!l OO) ot{c 6unp ilg u9o1 qu11 dPtld Ouonqd

cac 6uhp 4s 6unp uEO ugol r.lurr conp d9tl6 dql CC>
'dgrl ugr6 dgqd Eurinqd cgc 6uol1 .gs 6ugqd gLu

cPbq uOrrlou cnql l?^nql ,(1 qcrl'upqd deqd 6uonqd
cec enb 6ugqt deli ugr6 cpoq d?n c.rut lBt qun

co,np dpq6 dpt cc, u?p qgu 19u eq5 6upnq quy IlJ
nequ 6ugt6 6uqqx tgr.ll u?!l CCy e^ d?q6 dql CCy
e0c cor^ urpl Llull cqp 'tqu lgtu elc lel u-of ns oC

uenb 6ug1 '1,

'33Y 6uoq e.r rluls 6uep u?rq cn
rQu tluip cqx dgqd oqc qupl 6uonq3 lgu lglr.r 3e.
rEl cDx d?!l oec n?lqo el ulll uPc 9s uP ro^ de' -- :

quul Inb 6unp dg u?Ul lgtld conp gp qellel uJ -:
dCt O6u u96u 6upq l?!^ 'ueq n4q rll ugtld C?:r:
6uonqd qs oc ugtl qurl r.lupl Ouonqc lgl J 3: -

e4c 6unc 0O tgO,ieUt uiel r9l uPp urP!6 iq 6ur-1c u?:
ugl cn^ nql gn rqu rgLu 14 i^ lel 6ue6u l?c leu Ll.:
uorp p^ t..]u!l ugnb ualu QU Ap oC IQU lgl! lll i^'e:
cnx d?rl leu-/ ?q qcll uolp uet6 tol uer teo6u ue:
6uo4 ig1 enc 6uOp cpl nrq. Iql rgu lour el. o-u/Aeo\

Qp enb 6u9tll lo] Llutl conp 33y 6uol1 tqu tg*
enc 6ugnq quv uorl uolp l?!l (N13) LL96- qt -.

Ougc 6uorr Oe{O a91 (33y) '6u9qc nec 1a1 6uo-:
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uep 6uetu cnl deqd 6uonqd ps oc ueJl eol{ ill
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r(Ho[ [0c ui co[G [clE ili
ng0 lap trinh Matlab,- tld duqc phet tri6n 6p dqng
quy trinh tinh l{p v6i An s6 cAn tim td chi6u cao ti6p
x0c tqi c6c m5i n6i. Chuong trinh cho ph6p x5t
dinh n6i luc, bi6n dang sinh ra trong KCC tip gh6p.

2. Phuong ph5p h,rc kh6ng din h6i (HRM)

Phuong ph6p luc kh6ng dAn h6i ep dung cho
KCC li6n kh6i d5 duqd gioi thi6u bdi Oresre [2].
Sau d-6, D6 va nnk. [4] da phat tri6n phuong phap
ndy d6 6p dung cho KCC lap ghep. Trong phuong
phSp d6 xuAt bdi D6 v2r nnk. [4]. ket c5u t5p ghep
duEc m6. ph6ng. sr? dung cac ph6n trl dAm mQt
chieu. Phan t& dim th0 i c6 cac thong s6 dAc trung
sau: m0 men quAn tin[r tren mat c5t ngang Js, di6n
tich met c5t ngang A5, mO dun ddn n6i Es crla vat

liQu ldm KCC, chi6u dii dAm Li. K5t cAu ch6ng
tuong.t6c voi kh6i d6 xung quanh th6ng qua: 16 x6
dan. h6i theo phuong ph6p tuy6n vd phuong ti6p
tuyen, ap lgc chO dQng (q, va qn) (H.t1. An s6 cih
tim ld ch-uy6n vi cia cec n0t cria tung ph6n t0.

Cdc 6n s6 chuyen vi tai ciic n0t duoc xac dinh
tr91 c.q 9d xay dvng ma tran dO cung ctia h6 caf
phan t& trong he tga aro chung va xdc dnh tdi trgn!
ngoai tec dung len ktlt cdu. Ma tr6n d0 cung cua
toan bO KCC dLfqc xay dgng b6ng c6ch t5p ghep
ma tran d6 cung cria tung ph6n tr}. Dua vdo v6c to
dich chuyCn tai cac nlt q xac dinh tr? phuong trinh
(1), ch0ng ta c6 the tinh toan c6c th€nh phAn n6i luc
tac dqng tqi c6c di6m n0t crla c6c phin t& t3l+tsl Ma
trAn dO c0ng t6ng th6 ctla k6t cau in6ng K nnu'siu:
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Trong d6: J" - M6 men quan tinh tr6n mit c5t ngang,
m'; Jrr- M0 men qu5n tinh crla phAn b6 t6ng tr6n
ma1 cdt.ngang, m'i J.n - M6 men qu6n tinh cria
phin m6i nOi tren met cit ngang, ma; b" - Chi6u
(nq phan be tOng tren mat c5t ngang, m; Q -
Chi6u rQng phdn m6i n6i tren met cdt ngang, m; 6, -
Chi6u rQng toen b0 mat cdt ngang ket c6u, m; Sr -
Chi6u cao phAn b6 t6ng hen mat cet ngang. m; Si -
Chieu cao.phan ti6p xrlc gi(ra hai c5u ki6n l5p gh6p
tqi vi tri m6i n6i tren mat cat ngang, mi Sono - Chidu
cao trung.binh tren mat cdt ngang cia -phan 

be
t6ng vri phAn m6i n6i, m.

Di6n tich mit cit ngang, A", tai vi tri mdt cet bdt
ki,cia KCC chiu anh hudng c0a m6i n6i duoc xec
dinh theo cong thuc:

As = b"S1 + b;S, (3)

M6 ment.u6n 
-(M) tai m6i vi tri m{t cit trong KCC

dr?oc tinh bang t6ng m6 men u6n sinh ra tronj phAn
met cet be t6ng (Mfl vd trong pn6n m6t n6i 1NI.n;:

M=M51 +M6n g)
Phuong trinh (2) va (a) cho ph6p x6c cflnh cac

gi6 tri Mbr va M,n nhu sau:

b"si b"sl
12
Js

2

F,

Tai diiy: k;," ki,u, k,,", Ki.a- Ma tr6n thdrnh phAn (kich
thuoc 3x3) cia ma irQn k,; qr, qz, 9s, ... 9n - Vec to
thdnh phAn dich chuy6n cria tirng nut k6t cau trong
he tAa dO chung; Fl, F:, Fs, ... Fn - V6c to thanh
phln cia ngoai luc tac dung t6n ti?ng n0t k6t c6u
trong he toa d0 chung.

3. Phuong ph6p aton gian h6a (SHRM)

Co s& crla phuong ph5p don gidn h6a moi
(SHRM) phat. tri6n tren co s& phuong phap tuc
kh6ng diin hdi ta gia thiet ve dien tiah mdt cat
'ngang,ti6p x[c cia KCC va mO men qu6n tinh tren
mat cat ngang tai vi tri m6i n6i va virng ket c6u tan
can b! anh hudng bdi m6i n6i:

* Khi m6i n6i khep kin, m6i n6i tam viec tuong
tU nhu cec vi tri kh6ng c6 m6i n6i vd kh6ng c6 dnh
hudng tOi dec tinh lam viec crla KCC;

* Khi m6i n5i cO OO md/xoay nh6t dinh, dien
tich m5t cit ngang tai vi hi m6i n6i va m6 men
quAn tinh cia KCC tai d6 gi6m.

Gie thi6t rang m6i m6i n6i gay ra m6t vtrng anh
huong nhdt dinh xung quanh n6 nhu,chi ra tren
H.z.a, H.2.b. MO men quan tinh tr6n mdt c5t ngang
({s), chiu tac dong bdi m5i n6i, ouqc x6c dinh bing
tong m6 men quan tinh cia phin b€ t6ng (Jfl vd
md men qu6n tinh cia phAn m6i n6i (J,n):

Js=Jot+J,n=+.+=+ Q)
b"sl bjsi

12

c0ne reufn n6. sd i - 2ots

Mut =M

12

1

+

(s)

C1'lM
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4. Vi dU tinh to6n fet c5u ctriSng dp gh6p
trong dudng him

Phuong ph6p t€n drrEc ap dung d6 tinh n6i luc phit
sinh trong t6f cau ch6ng d mQt dudng him n5m nbng,
ddo trong d6t m€m, vdi c6c th6ng s6 dau vao sau:

* Duong ham ti6t di6n ngang hinh trdn, ben
kinh dao R=3,15 m., ch6ng bing v6 b6 t6ng tip
ghep co mO dun bi6n dang E=3.5OOO lVlPa, hO s6
Poisson p=0,15, chieu day vd ch6ng b6 tdng S;=Q,3

m, chi6u rQng m6i vdng v6 ch6ng b,=1 m; s6 cdu
kiQn l5p gh6p trong 1 v6ng: 7 c6u kiQn;

* Ap lgc theo phuong thdng dung (qv tren H.1).
la 0,35 MPa. HQ s6 5p luc ngang Ko=0,44;

+ Kh6i d5t c6 luc dinh k6t c=0,005 Mpa; g6c
m_a s.altrong q=370; m6 clun bi6n dang E=10 MPa;(
he s6 Poisson U=0,31. r

K6t qud tinh to6n n6i llrc vd bi6n dqng ph5t sinh I
trong k6t ciu ch6ng duong hiim th6 hientrCn H.3.
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H.3. NQi l\lc, chuyen vi, bi6n clang phdt sinh trong vd ch6ng do ngupc chi6u kim d6ng h6 tinn fi)r di6m d6y
duong hAm: a - MO men; b;Lltcdqc; c - Chuydn v! huoig tem; d-Lurc6t; e-Chly)nv! ti6p tuydn; i-
Phe!'t lw huong tAm ti kh6i de ftc.dung l€n. vd ch6ng; g - G6c xoay trcng v6 ch6ig; h - phdn lvc ti6p
tuydn tu kh6i dd tAc dqng l6n vd ch6ng; (i) bi6n dqng vdng tai mep trong vd m6p ngodi v6 ch6ng

c0r{G ilGUEP il6, sd s - zors

r0r0A [0G ui Gor{G ilcfiE il6

120 180 210 380

300

5. Ki5t luan
Bai b6o trinh bay mot phuong phap don gian h6a

6p dr,rng cho phuong phdp luc khang dan hdi d6
tinh to6n KCC l5p gh6p trong CTN. Anh hudng cta
m6i n6i dS.duqc ch0 f toi th6ng qua sr,r giim di6n
tich m.at cat ngang vd do d6 la mO men quen tinh
mit cit ngang crla k6t cau ch6ng gi0. MOt chuong
trinh tinh to.an tren co sd phuong ph6p ph6n t0 h0u
han biel bang ng6n ngo lap fiinh Matlab de duqc
phat trien. Phuong ph6p don gidn h6a moi nay cho
phep chri y toi tinh cndt pnan b6 tuy )i cia m6i n6i
xung quanh CTN. M6t vi dU tinh to5n 6p dung cho
truong hop cdng trinh ngim ndm n6ng ch6ng bdng
v6 b6 t6ng lap ghep d6 cho th6y khd ning Ong dung
hi6u qui cria phuong phAp d6 xudt.-

TAI LIEU THAM KHAo
2. Do NA, Dias D, Oreste PP, & Djeran-Maigre l.

2D numerical investigation of segmental tunnel
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H.4. LuOi duong chuydn 2 bdi thdi tro xi
nhe mey Nhiat diCn Na Duong

3. K6t luan
Khoa hQc c6ng nghQ ph6t tri6n di mang lai cho

nganh khoa hqc bdn d6 mQt di6n mao moi, ddng
thoi no cung lam teng ndng suSt lao d6ng crja
nhong nguoi lam c6ng tac bdn d6. Cho ra k6t qud
toa dO ve.do cao nhanh ch6ng, dQ chinh x6c ddp
ung yeu cau ky thuat.O
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Ngudi bien $p: Nguyin Binh

This paper introduces a new simplified
method for the analysis of segmental tunnel
linings. The influence of segmental joints on
the llning behaviour is taken- into actount by
considering the opening/rotation of the jointi
.under external loads, which cause the'reduction of contact surface area between two
segments at joint location and certain
surrounding zones. Consequenfly, decrease in
the inertia modulus and cross area at these
sections of the lining ring is expected. A
specific implementation has been developed
using a finite etement method (FEl\il)
framework, in which an iterative procedure was
applied with the unknown parameter is the
height of the joint section.
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SUMMARY

complicated relief and limited area.

SUMMARY


