KHOA HOC VA CONG NGHE MO

NGHIEN CUU VA TiNH TOAN KET CAU CHONG GIU
CONG TRINH NGAM VA MO

hong gitr cac dwo’ng 0 va cac cong trinh
( ngam trong mé cé tudi tho lau dai st dung
~ cac khung chéng thép tam thoi sau do do bé
tong cod dinh cho dwéng hdm ma khéng thao bod
cac khung thép khi khai dao cac duwéng 10 & nhirng
khu vire o diéu kién dia chat phirc tap. Dac biét la
& nhitng doan nhw ngd ba giao cat gilra cac
duwong 10 chinh véi cac dwong 16 nhanh, gita
gieng dirng véi cac dwo’ng |6 phan tang, cing nhu
_ cac ham tram c6 tudi tho lau dai khac la didu can
thiét dbi véi cac dwong 10 trong mo. O linh vuc xay
dwng cac dudng ham giao théng néi riéng va cac
cong trinh ngdm tiét dién Ion noi chung thi-viéc st
dung cac khung thép chiv H, chi¥ | chéng gitr tam
thoi trong qua trinh khai dao két hop véi bé téng
phun va két cdu neo sau dé nhwng khung thép nay
duoc gitr lai, lap d&t cbt thép va dd bé tong Iop vO
chéng tiép theo thudng |a bién phap dugc st dung
rong rai (vi du H.1).

H.1. Két céu chong hén hop tr khung thep va
bé téng phun Mket hop véi ludi thép dwong hdm
Cao toc Ba Nang-Quang Ngai

. Qua tim hiéu va phan tich thay rang, trén thuc t&
khai dao va chéng gitr cac dwong ham giao théng &
Viét Nam nhiéu trwong hop st dung két ciu chdng
bang cac khung thép d& da bén, sau dé dé v chéng
cd dinh bang bé tdng ma van gilr nguyén cac khung
thép va thiét ké chiéu day vo bé tong thira b&n nén chi
phi kinh té chéng gilr trd' nén tén kém, lam ting thoi
gian thi cdng két cau chéng, anh huéng dén cac cong
viéc lién quan khac dbi v&i cong tac khai dao va
chéng gitr cbng trinh ngdm. Trong ly thuyét, qua
nghién cteu va tim hiéu trong cac tai liéu nghién cteu &
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Viét Nam théy rang céc phan tich, tinh toan két ciu
chdng gitr cong trinh ngam thwdng dwoc thuc hién
riéng cho tirng loai két cAu riéng 1€ trong cac ban giai
trinh thiét k& k¥ thuat va thi cong cong trinh ngam [1],
[2], [3], [4], [5]. Dac.biét, van dé tinh toan tvong ho
gitba cac két ciu chéng thanh phan trong két cau
chéng hén hop trong cac dwdng ham & Viét Nam
con cé nhiéu han ché va nhiéu khi con dwoc b
qua nén két chu vé chéng cong trinh ngdm nhiéu
khi con mang tinh thira bén, gay tén kém va lang
phi. Chinh vi v@y ma viéc nghién ctru va tinh toan
két cau chong gitr hén hop trong _cdng trinh ngam
la van dé c6 tinh khoa hoc, thuc tién va cép thiét.

Béng 1. Tham s6 dau vao cho bai toan phan tich

Tén tham s6 dau vao | Ky hiéu | Gia tri [ Pon vi
Trong lvong riéng . y 10,018 | MN/m”
Po.bén kéo Gk 0,05 MPa
Lwe dinh két c 0,1 MPa
Goéc ma sat trong ¢ 25 Do
M dun dan hoi = 1000 MPa
Hé sé Poisson <t 103 -
Géc dan né wva | 0 Do
Goéc ma sat dw Pre 22 Do
Do bén dinh két dw c 0,08 | MPa
Chiéu réng dwdng ham B 10 m
Chiéu cao dudrng ham h 6 m
Loai vat lieu Déo - -
Tiéu chuan st dung Mohr- 5 -

g Coulomb
Ty s6 (rng suat nam
ngang/thang ding B0 o :
D6 sau dat duong hdm H 40 m

1. Mé hinh phan tich sé tinh toan néi Iwc trong
két cau chéng giir hén hop trong chéng giir
céng trinh ngam

1.1. M6 hinh phéan tich s6 cho bai todn néi
Iwc trong két cau chéng gii¥ hén hop khi cé
xem xét dén khodng céch giira cdc khung thép

Gia slr trong phan nay st dung mé hinh sé di
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phan tich noi luc trong két cdu chéng gitr hén hop
bao gdbm khung thép véi bé tdng phun va c6 xem xét
dén mat dd (khodng cach) cac khung thép trong mét
cat ngang két cdu chéng. Puwérng hdm xem xét dwoc
dat & do sau 40 m, ndm trong dat da sét két voi cac
tham sé ddu vao dwoc mé ta nhu trong Bang 1.

Trong bai toan phan tich nay véi khoang cach
gitta cac khung chéng 1an luvot 1a 0,6 m; 0,7 m;
0,75 m; 1,0 m; 1,2 m. Béng viéc st dung mé hinh
s6 véi phan mém Phase 2 ching ta c6 thé mé
phéng dwgec md hinh cho bai todn nhw trong hinh
2. O day st dung cac dic tinh clia vé chdng bé
tong lién khéi va cac khung thép ch | ma hiéu
W1100x390 co cac dac tinh nhw sau: thép chiv I-
W1100x390: chiéu sau mat cat 1100 mm:; dién tich
méat cat ngang 49600 mm?% md men chdéng udn
1=0,01 m*; mé dun dan héi E=200000 MPa; hé s
poisson=0,25; d6 bén nén 5,=400 MPa. Bé téng
li&n khédi voi cac tham sé: chiéu day 35 cm; mé dun
dan hoéi E,=30000 MPa; hé sb Poisson=0,15; dd
bén nén c,=40 MPa; do bén kéo =3 MPa.
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H.2. M6 hinh bdng Phase 2 déi voi bai toan co thay
dbi khoang cach gitra cac khung thép

H.3. Sw phan b6 cia chuyén vj tong thé xunh
quanh duong ham: a - L=0,5m; b - L=0,6 m; ¢ -
L=0,75m; d-L=1,0m
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Bang viéc chay chwong trinh Phase 2 khi ¢6
chi y dén khoang cach gilra cac khung chéng thép
chiing ta thu dwoc sw phan bd cla chuyén vi tong
thé xung quanh dwdng ham nhw H.3.

H.4. Luc doc trong vé chéng dudng ham khi
thay doi khodng cach gitra cac khung thép: a -
[=0,5m;b-L=0,6m;c-L=0,75m;d-L=1,0m
a)

,E,
£
H

H.5. Biéu d6 mé men trong v chong khi thay
dbéi khoang cach gilka cac khung thép: a - L=0,5
m; b-L=0,6m;c-L=0,75m;d-L=1,0m

H.6. Biéu db luc cat trong vé chéng durdng hdm
khi thay déi khodng céch gilta céc khung
chéng:a-L=0,5m:b-L=0,6 m:c-1=0,75m;d
-L=1,0m
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Bang phan tich chung ta cing coé the thu dwoc
biéu d6 ndi lwe (N, M, Q) trong két cau vé chéng
dwéng ham khi thay d6i khoang cach gitra cac
khung thep ch | nhw cac hinh H.4 dén H.6. Quy
luat thay dbi clia cac gia tri ndi lyc trong vé chéng
hén hQ’p duoc thiét 1ap nhw trong H 7

H.9. Biéu d6 mé men trong vé chéng duwong
ham khi thay déi chiéu day vo bé téng: a - d=20
cm; b - d=30 cm; ¢ - d=40 cm; d - d=50 cm

14

H.10. Biéu db Iuc cét trong vo chéng duong
ham khi thay déi chiéu dayvé bé téng: a - d=20
cm; b - d=30 cm; ¢-d=40 cm; d - d=50 cm

&

H.7. Quy luét thay dcu gia ;tn noi lwc trong vo
cflong dwong ham khi thay déi khodng céach
gitra cac khung thép

a) | b)

H.8. Biéu db luc doc trong vé chdng dwo'ng H.11. Quy lugt thay doi gia trj ndi luc trong vo
ham khi thay déi chiéu day vé bé téng: a - d=20 chéng hén hop cua dwo’ng hé&m khi thay dbi
cm; b -d=30 cm; ¢ - d=40 cm; d - d=50 cm chiéu day Iop vo bé téng lién khéi t
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1.2. M6 hinh phan tich s6 cho bai toén néi lwc
trong két cau chdéng giir hén hop khi cé xem xét
dén sw thay déi chiéu day bé téng phun

Bai toan phan tich véi chiéu day vo bé tdong
phun thay dbi lan lwvot 14 5 cm; 7 cm; 10 cm va
15cm. mé dun dan hdi E,=30000 MPa: hé sb
Poisson=0,15; d® bé&n nén ,=40 MPa; do bén
kéo =3 MPa. Khoang cach gilra cac khung thép
duoc gitk b dinh la L=0,6m. Két qua biéu dd noi
Iwe trong vo chdéng hdn hop tir bé tdng phun va
khung thép dwgc mé ta nhw trong H.12 dén dén
H.14 va quy luat bién dbi gia tri ndi lwc trong vo

chong va sy thay doi chieu day vo bé téng phun H.14. Biéu do luc cat trong vé chéng hén hop
nhw trong H.15. khi thay doi chiéu day I6p vé bé tbng phun: a -
d=5cm; b-d=7cm;c-d=10cm; d-d=15cm

a)
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H.15. Quy luét thay déi gié tri néi luc trong vé
chéng hén hop ctia duwong hdm
2. Két luan
T nhitng két qua phan tich & trén chung ta cd
thé thay rang lwc doc & phia néc va hdng ham déu
giam khi tang khoang céch gitra cac khung chéng
thép. Didu nay cé thé giai thich ring chiéu day
twong dwong giam nén lyc doc giam. M6 men &
néc sé tang khi khoang cach gilra cac khung thép
tang, cdn md men & phia héng dwdng ham sé
' = : — gidm, cén Iy cat thi gidam khi khoang cach gitra
H.13. M6 men trong vé chéng hén hop khi thay cac khung thép téng lén.
dbi chiéu day I6p vé bé téng phun: a - d=5 cm; Quan sat cac két qua trong cac hinh vé tir H.8
b-d=7cm; c-d=10 cm; d - d=15¢cm dén H.11 thay rang khi thay ddi chiéu day vo bé
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tdng (cu thé & day chiéu day vé bé téng tang dan)

thi gia tri cGia noi lwc trong két ciu ciing thay dbi
(tdng 1&n theo sw ting 1én cla chiéu day vo ham).
Nhirng nhan dinh nay hoan toan phu hgp véi cac
cong thire xac dinh N, M, Q ddi voi duwong ham cod
vé hén ho’p khi c6 xem xét dén dd clirng twong
du’0’ng nhw trong ly thuyét. Trong tredng hop thay
dbi chiéu day vo bé téng phun ma van git nguyen
khodng cach gitra cac khung thép thi cac két qua
thu dwoc chi ra ring, trong trwong hop thay doi
chiéu day cac 16p bé téng phun 5 cm, 7 cm, 10 cm,
15 cm thi gia tri noi lwc trong két chu chéng thay
ddi khong nhiéu khi chidu day 16p vé thay doi tir 5
cm dén 7 cm, gia tri cia ching thay doi I&n khi
chiéu day bé tong phun thay déi khoang 10 cm.J

TAI LIEU THAM KHAO

1. V6 Trong Hung. V6 chéng nhiéu I&6p ste-dung
kha ndang mang tai cta khdi da. Trwdng Pai hoc

- M3-Dia chét, Ha Nai. 1993.

2. Nguyén Quang Phich va nnk. Nghién ctru
rng dung mét sd phwong phap sé trong tinh toan

~ cong trinh ngam. D& tai cAp bo ma sb B2005-36-

88TD, Ha N&i-2006.

3. Trén Tuén Minh. Tin hoc tng dung trong xay
dwng céng trinh ngdm va md. NXB Xay dung, Ha
N&i 2014.

4. Tran Tuan Minh, Nghién ctu cac qua trinh
bién dbi co hoc trong khéi dat da co chy y dén cac
tham sé. Luan van Thac si Ky thuat. Ha Noi. 2008.

5. Tran Tuan Minh, Nguyen Duyen Phong,
Nguyen Viet Dinh. Research on stress”state and
deformation around big tunnels with excavation

stages in bedding and non-homogeneous rock,
International conference “Advances in mining and
tunneling”, Hanoi University of Mining and Geology
23-25 August 2012, P309-316.

Ngay nhan bai: 15-1 1-2016

Ngay gwi phan bién: 06-12-2016

Ngay nhan phan bién: 05-03-2017

Ngay chap nhan ding bai: 08-04-2017

Tir khéa: két cAu chdng gitr hon hop ndi Iyc
chiéu day cua \é% bé tong lien khoi khoang cach
gitra cac khung chong

SUMMARY

The paper introduces application of

numerical software to analysis the alteration
of internal forces in composite linings in case
of consideration to change other parameters.
The results of analysis show that, the distance
of steel ribs in composite linings has great
influence on the values of internal forces in |

supports. When increasing distance between |
steel ribs, the values of internal forces will be |
degreased, one other hands thickness of linings |
also has influence on the values of internal |
forces. However, the changing thickness of |
shotcrete acts to internal forces on linings |
less than thickness of concrete lining and §
distance between the steel ribs. '
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SUMMARY

This paper introduces the dinamic
modeling of the rotary-dipper system of the
bucket-wheel excavator on the Euler-Bernoulli

beam theory. From the geted dynamical
parameters, the state equation of the rotary-

dipper system is formulated as a matrix
equation. The equation allows calculation,
control operation of the excavator.
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