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XAY DUNG CONG TRINH NGAM VA M0

NGHIEN CUU XAC DINH QUY LUAT “

CHUYEN DicH KHOI PA BIEN TAI HONG, NEN
cONG TRINH NGAM THEO THOI GIAN

é danh gia mirc do dn dinh cta céng trinh
1:' ngam thuwéng s dung nhiéu phwong phap

khac nhau, trong do c6 phwong phap dw
bao gia tri chuyén dich bién céng trinh ngam theo
thoi gian.

Cho dén nay, viée xac dinh mé hinh dy bao
quy luat chuyen dich bién cong trinh ngam theo
thoi gian van chuwa dwoc giai quyét vi van dé nay
rat phtrc tap va gap réat nhiéu khé khan.

Cac md hinh ly thuyet chuyén dich bién cong
trinh ngam da dugc nhiéu nha khoa hoc nghién
clru, tuy nhién cac mé hinh ly thuyét van chuwa xét
t&i yéu té thai gian [1], [2]...

Trong [6] moi chi xac dlnh quy luat chuyén dich
khéi d4 bién tai noc cong trinh ngam. Vi vay, cong
tac nghlen clru xay dung md hinh xac dinh quy
luat chuyén dich kh0| da bién tai cac vi tri hong,
nén cong trinh ngdm c6 y nghia dac biét quan
trong dé& hinh thanh cac quy luat chuyén dich trén
toan bd bién cong trinh ngam. Tir day co thé xac
dinh mtrc d6 6n dinh cho cong trinh ngam & nhitng
thoi diém thi cong, st dung khac nhau.

1. Thwe nghiém do chuyén dich khéi da bao
quanh céng trinh ngam tai hién trwdng

Pé& nghién ctru qua trinh hinh thanh cac vung
bién dang khéng dan hoi, dac tinh pha hiy cac dat
da do sw anh hudng ctia mét s yéu t6 dia co hoc,
céu tao anh hwdéng, Glusko V.T. va cac cong suw da
l4p dat 12 tram do chuyen dich do chuyén dich 16
khoan theo dd sau c6 lap dat cac thanh chuén do
chuyen dich 16 khoan sau trong cac cdng trinh
ngam tai mot sé md khai thac than ham 16 vung
than Ddnbass (Ucraina) [3], [4].

Két qua do thyc nghiém chuyén dich dat da
trong cac 16 khoan theo cac thanh chuédn dugc
thwe hién trong nhirng didu kién sau: chiéu sau
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cong trinh ngadm H=480+710 m; géc nghleng cua
cac |0’p da o=8°+50°; chung loai két chu chéng
git? st dung dé chéong gir duwong 1o
SVP17+SVP27; chiéu cao dudng 10 h=2,4+3,5 m;
chiéu rong dwong 10 b=2,85+5,8 m; khoang cach
gitra hai khung chéng chi yéu bang 1,0 m, chi cd
mot trwong hop n=0,75 m; gi&i han bén nén cla
cac lop dat.da R,=26+139 MPa.

H.1. So dé mé ta cac vi tri quan trac chuyén
dich ctia khdi da bién tai néc cong trinh ngam
theo thoi gian: 1 - Két cau chbng gitk céng trinh
ngam; 2 - Cac 16p dat da; 3 - Cac thanh chuén
do chuyen dich 16 khoan; H - Chiéu séu cong
trinh ngam (m) h - Chiéu cao cong frinh ngam
(m); b - Chiéu réng céng trinh ngdm (m); a -
Goc nghiéng cta céac lop dét da (do)
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Khoang cach vi tri do chuyén dich khéi da trong
cac 16 khoan tinh ti¥ bién cong trinh ngdm duwoc
thiee hién tai cac gia tri nhw sau: L, =0,7; 2,0; 4,0;
6,0; 8,0 m. Khoang thoi gian do chuyén dich: t=30,
90, 150 210, 270 ngay-dém. Gia tri chuyén dich

Bang 1. Chuyén dich khbi da bao quanh céng trinh ngam tai héng hwéng 1én phia trén [3], [4]

clia khéi da “U” (mm) sau khodng thoi gian quan
sat “t” (ngay-dém) tai néc cong trinh ngadm theo
phuong thang ding, theo hwdng vudng goc véi
mat phan |&ép cac Iop da thé hién trén Bang 1,
Bang 2, Bang 3.

H, o, SVP, h, b, n, Rn, Ly, U, mm/(ngay-dém) sau “t” (ngay-dém)
m | d s6 m m m MPa m | t=30 | t=90 |t=150 | t=210 | =270
710 | 42 27 2,8 5,1 1,0 36 0,7 9 18 28 43 -
37 2,0 8 14 15 31 -
35 4,0 1 4 12 23 -
36 6,0 1 3 4 5 -
36 8,0 1 1 1 1 -
800 | 50 27 2,8 4,0 1 43 0,7 72 109 - - -
43 2,0 69 101 - - -
43 4,0 51 73 - - -
43 6,0 12 14 - - -
800 | 55 17 3.4 4.0 1 37 0,7 27 110 162 204 330
37 2,0 19 92 104 122 141
48 4,0 2 2 5 8 16
37 6,0 1 1 4 5 8
107 8,0 0 0 1 1 1
615 | 22 22 3,0 3,8 1 56 0,7 21 41 61 75 -
56 4,0 1 12 20 27 -
56 6,0 1 1 14 18 -
56 8,0 1 1 2 2 -
540 | 50 27 3,41 | 432 | 0,75 67 0,7 11 23 31 34 67
67 2,0 5 11 14 21 42
70 4,0 1 3 5 5 6
71 6,0 0 0 0 0 0
56 8,0 0 0 0 0 0
540 15 17 3,0 4.0 1 56 0,7 4 6 13 13 13
56 2,0 2 2 8 8 8
56 4,0 2 2 6 6 6
89 6,0 0 0 0 0 0
89 8,0 0 0 0 0 0
777 8 27 29 | 4,78 1 105 0,7 7 14 17 27 38
105 2,0 1 1 2 9 17
105 4,0 1 1 2 2 9
105 6,0 0 0 0 2 4
105 8,0 0 0 0 1 4
685 | 22 27 3,0 3,8 1 52 0,7 6 8 11 15 -
: 52 2,0 0 4 7 8 -
63 4,0 0 0 0 0 -
63 55 0 0 0 0 -
382 | 30 27 3,5 4,7 1 79 0,7 1 3 - - -
79 2,0 0 1 - - -
79 4,0 0 1 - - -
79 6,0 0 0 - - -
79 8,0 0 0 - - -
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Bang 2. Chuyén dich khéi d4 bao quanh cong trinh ngém tai héng hudng xubng phia dwoi [3], [4]
H, o, SVP, h, b, n, Rn. L, U, mm/(ngay-dém) sau “t" (ngay-dém)
m [ d | S6O | m m m | MPa | m | t=30 | t=90 |t=150 |t=210| =270
710 42 27 2,8 51 1,0 36 0,7 27 58 93 144 -
37 2,0 8 21 23 28 -
35 4,0 1 2 3 4 -
36 6,0 1 2 2 2 - L
36 8,0 1 2 2 2 -
800 50 27 2,8 4.0 1 24 0,7 150 265 - - -
36 2,0 24 25 - - -
39 4,0 1 2 - - -
101 6,0 0 0 - - -
800 55 17 3.4 4,0 1 37 0,7 42 105 157 208 397
37 2,0 42 89 123 147 223
71 4,0 3 6 6 8 10
71 6,0 1 2 2 2 2
71 8,0 0 0 1 0 0
615 22 22 3,0 3,8 1 53 0,7 15 48 75 100 -
55 2,0 7 9 15 36 -
53 4.0 1 8 14 22 -
53 6,0 0 2 4 4 -
53 8,0 0 0 0 0 -
540 50 27 3,41 4,32 | 0,75 39 0,7 35 62 76 88 -
61 2,0 3 9 10 i -
63 4.0 2 2 2 2 -
38 6,0 0 0 2 2 -
81 8,0 0 0 q 1 -
540 15 17 3,0 4.0 1 65 0,7 2 5 7 8 9
65 2,0 1 2 2 2 2
68 4.0 1 2 2 2 2
91 6,0 0] 0 0 0 0
91 8,0 0 0 0 0 0
777 8 27 2,9 4,78 1 105 0,7 6 14 20 25 28
105 2,0 1 2 2 2 2
139 4.0 0 0 0 0 0
139 6,0 0 0 0 0 0
139 8,0 0 0] 0 0 0
685 22 27 3,0 3,8 1 52 0,7 15 27 35 43 -
52 2,0 0 0 2 2 -
52 4.0 0 0 0 0 0
52 6,0 0 0 0 0 0
52 8,0 0 0 0 0 0
480 30 27 2,8 3,4 1 38 0,7 0 0 28 66 100
28 2,0 0 0 8 20 54
43 4.0 0 0 6 15 39
43 6,0 0. 0 6 10 13
38 8,0 0 0 1 1 10
382 30 27 3,5 4,7 1 79 0,7 1 7 - - -
79 2,0 0 4 - - -
79 4,0 0 0 - - -
79 6,0 0 0 - - -
79 8,0 0 0 - - -

“ CcONG NGHIEP M. SO 4 - 2020




XAY DUNG CONG TRINH NGAM VA M0

Béng 3. Chuyén dich khéi da bao quanh céng trinh ngém tai nén theo phuong thang ding [3], [4]

H, a, SVP, h, b, n, Rn, Ly, U, mm/(ngay-dém) sau “t" (ngay-dém)
m do Sé m m m | MPa | m | t=30 | t=90 |t=150 [t=210 | t=270
710 | 42 27 28 | 51 1,0 28 1.0 11 25 73 154 .
. 30 2,0 6 17 69 146 -
800 | 55 ik 34 [ 40 1 43 1.0 5 7 - - -
43 2,0 5 7 . - -
615 | 22 22 30 | 38 1 56 1,0 36 88 105 | 117 -
56 3,5 0 3 4 4 -
540 | 50 27 [ 341 [ 432075 | 13 1,0 49 EE) 120 [ 133 -
540 | 15 17 30 [ 40 1 23 1,0 28 34 40 46 46
685 | 22 27 30 | 38 1 53 1,0 6 [ 13 21 28 -
53 2,0 0 5 5 7 -
480 | 45 1T 24 | 2,85 1 119 1 1 - - - :
119 0 0 - - - -
150 0 0 - - [ - -

2. M6t s nhan xét

Nhitng két qua do chuyén dich khdi da bao
quanh céng trinh ngam tai noc theo phuong thang
dirng va theo phwong vudng goc v&i mat phan lop
cdac I&p da (Bang 1, Bang 2, Bang 3) cho thay:

> Gia tri chuyén dich ctia khéi da “U” (mm) phu
thudc rat I6n vao rat nhiéu yéu t6: cac dac tinh co
ly, céu truc, cau tao cla khcu da bao quanh cong
trinh ngam; céc dac tinh cau tao cdng trinh ngam;
cac dac tinh két ciu chdng gity; khoadng cach tinh
tlr bién coéng trinh ngdm vao sau phia trong khéi
da; thoi gian guan. sat tinh tlr thoi diém hinh thanh
cong trinh ngaém,..

> Gia tri chuyen dich ctia khéi da “U” (mm) tai
cac diém quan sat phia néc cong trinh ngam sé bi
bién ddi trong khong gian va theo thoi gian theo
cac quy luat phi tuyén;

» Gia tri chuyé&n dich clia khoi da “U” (mm) tay
thudc vao khodng cach diém do tinh ti bién cong
trinh ngam (0,7+8,0 m): gia tri chuyén dich cua khéi
da co gia tri Ién nhét tai nhwng vi tri gan bién céng
trinh ngam; cung v&i sy chuyén dich vi tri do vao
sau phla trong khéi da, gia tri chuyén dich cla khdi
da sé gidm dan;

> Gia tri chuyén dich cta khdi da “U” (mm) sé
tdng dan tuy thudc vao khoang thé&i gian quan sat
" (ngay-déem) so véi thoi diém hinh thanh céng
trinh ngam;

' » Gia tri chuyén dich cha khéi da “U” (mm) phu
thuge vao do bén ctia khdi da bao quanh: da co6 do
bén cang I&n thi gia tri chuyén dich ctia khoi da "U”
(mm) sé giam xuong va nguorce lai;

» M&c do chuyén dich cua khdi da “U’ (mm)
trén bién cong trinh ngdm phu thudc nhiéu hon vao
do bén cuia khdi da so v&i chiing loai, do cing cla
két cAu chdéng gitt cong trinh ngdm. Diéu nay

chirng td: khoi da cé vai trd quan trong hon so vo&i
két cidu chéng gitr (sb hiéu cia khung chéng
“SVP”) khi xem xét danh gia chuyen dich bién cong
trinh ngam danh gia mic dd 6n dinh cla céng
trinh ngam trong khong gian va theo thoi gian.

3. Xay dwng cac quy luat chuyén dich bién
tai néc cong trinh ngdm theo th&i gian

Céc quy luat bién déi “U” phu thudc vao nhidu yéu
t6 thay d6i clia moi treong khdi da, dac tinh hwo'ng
xem xét, tinh chat clia két cau chdng gitr, cAu tao clia
cong trinh ngam, khodng cach tinh t& bién cong trinh
ngam vao sau phla trong khéi da, thai gian quan sat
tinh tr thdi diém hinh thanh cong trinh ngam. Dé
nghién ctru si &nh hwdng cla dac tinh két cau chdng
gitr, chung i thay thé yéu t6 “sb hiéu cla khung
chong “SVP’ bang gia tri cia "'md men chong uon
“W," clia mé&t c&t ngang tucng tng” [3]. Dleu nay cho
phép xét dén d6 clrng clia ching loai két cau chong
gitr str dung trong tlrng trong hop cu thé va co the
thay thé khung chéng “SVP” bang nhirng két cau
chéng gilr c6 dac tinh dé clring “W." khac. Tl cac sb
lidu Bang 1, Bang 2, chung toi dé& xuat chung loai md
hinh cac quy luat bién doi chuyén dich “U” tai noc
cdng trinh ngam phu thudc vao chin bién sb sau [6]:

U=f(t, H, a, We, h, b, n, Ry, Lp). (1)

Tuy nhién, cac s0 liéu cac Bang 1, 2, 3 cho théy:
mét sé thong sb co gia tri thay doi khong I&n hoac
khéng thay ddi. Vi vay khi lyra chon ching loai md
hinh (1), trong mét so trwong hop, didu kién cu thé,
c6 thé mot s6 thong sb, yéu t6 sé dugc loai bo.

Tir cac sé liéu cac Bang 1, 2, 3, ching t6i xay
dwng cac Bang s liéu 4, 5, 6 mo ta s chuyén dich
ctia héng, nén cong trinh ngam theo thoi gian trong
nhirng diéu kién dja co hoc khéi da bao quanh va
cAu tao ¢ong trinh ngdm khac nhau.
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Bang 4. Chuyén dich khéi da bao quanh cong trinh ngdm tai héng huwéng Ién phia trén

U, | t H | o | W, h, b, Rn, |Lb, u,| t H, | o | W, h, b, Rn, |Lp,
mm|ng.d| m | do cm® | m | m |MPa|m mm|ngd| m | dd cm® | m | m |MPa|m
U | X1 X2 | X3 X4 X5 | X6 | X7 | X8 U | X1 X2 | X3 X4 X5 | X6 | X7 [X8
9 30 | 710 | 42 | 1079 | 28| 5.1 36 |0.7
18| 90 (710 |42 | 1079 (28| 51 36 (0.7 1 90 [382|30|107.9 35| 47 | 79 |2.0
28 | 150 | 710 | 42 | 107.9 | 2.8 | 5.1 36 (0.7 0 30 | 38230107935 47 | 79 [4.0
431210 | 710 | 42 | 107.9 [ 2.8 | 5.1 36 |0.7 1 90 (382 |30 |1079 (35| 47 | 79 [40
8 | 30 | 710 | 42 [107.9| 2.8 | 51 37 2.0 0| 30 [382|30|1079 35| 47 | 79 |6.0
14| 90 |710| 42 | 107.9 2.8 | 51 37 |2.0 0 90 | 382 |30|1079 35| 47 | 79 |60
15| 150 | 710 | 42 { 107.9 [ 2.8 | 51 37 2.0 0 30 (382301079 35| 47 | 79 |8.0
0| 90 |382|30([1079[35] 47 | 79 |8.0

Bang 5. Chuyén dich khéi da bao quanh c6ng trinh ngam tai hong huréng xudng phia dudi
U, t, H | o | W h, b, Rn, | L, U, i, H, | a, | W, h, b, Rn, [Le,
mm|ngd| m |d6| cm® | m | m |[MPa|m| |mm|ngd| m [g6| cm’ [m | m |MPa|m
u| X1 X2 | X3 X4 X5 | X6 | X7 | X8 U [ X1 X2 | X3 X4 X5 | X6 X7 | X8
27| 30 | 710 | 42 [ 1079 |28 | 5.1 36 |0.7
58| 90 | 710 |42 | 1079 |28 | 51 36 |0.7 4 90 | 382 |30 |1079 35| 47 | 79 |20
93| 150 | 710 | 42 | 1079 | 2.8 | 5.1 36 |0.7 0 30 |382(30(1079 35| 47 | 79 |40
144| 210 | 710 | 42 | 107.9 [ 2.8 | 51 36 |0.7 0 90 (382301079 |35 | 47 | 79 |4.0
8 30 | 710 | 42 {1079 28| 5.1 37 |2.0 0 30 [382|30|1079 35| 47 | 79 [6.0
21| 90 |710| 42 | 1079 [ 2.8 | 5.1 37 (2.0 0 90 {38230 (1079 |35 47 | 79 [6.0
231|150 | 710 | 42 | 107.9 |1 2.8 | 51 37 (2.0 0 30 [382|30|1079 35| 47 | 79 |8.0
0 90 [382|30|1079 (35| 47 | 79 |8.0

Bang 6. Chuyén dich khéi da bao quanh céng trinh

ngam tai nén theo phuong thdng ding

U, t, H, a, W, | b, Rn, |[Lo, U, t, H, o, W., b, R, | L,
mm | ngd| m d | cm® | m |MPa|m mm |ngd| m d | cm® | m |MPa|m
U X1 X2 X3 X4 X5 | X6 |X7 U X1 X2 X3 X4 X5 | X6 | X7
11 30 710 42 11079] 51 28 (1.0
25 90 710 42 |107.9| 5.1 28 (1.0 7 210 685 22 |107.9| 3.8 | 53 |2.0
73 150 710 42 |107.9| 5.1 28 (1.0 1 30 480 45 | 53.4 |12.85| 119 (0.7
154 | 210 710 42 1107.9| 5.1 28 (1.0 1 a0 480 45 | 53.4 |2.85| 119 (0.7
6 30 710 42 1107.9| 5.1 30 |2.0 0 30 480 45 | 534 |2.85]| 119 |2.0
17 a0 710 42 11079 5.1 30 (2.0 0 90 480 45 | 534 (2.85| 119 |2.0
69 | 150 710 42 |107.9| 51 30 |2.0 0 30 480 45 | 534 [2.85| 150 |3.3
0 90 480 45 | 53.4 |2.85| 150 |3.3

Bang 4 mo ta su thay déi “U” chuyén dich khoi da
bao quanh coéng trinh ngam tai héng hwong 1én
phia trén khi n=0,75:1,0, h=2,4+3,41 m, frong giai
bién thién: =30, 90, 150, 210 ngay-dém; H=480+800;

a=42°+45° SVP=17+27; b=2,85+5,8; R, 26 56 MPa;
Lb—OT 8,0 m SVP17 co W=53,4 cm SVP22 co
W.=81,3 cm®; SVP27 ¢6 W.,=107,9 cm?® [5] (c6 142
td hop sb !leu (rng véi tirng gla tri chuyen dich “U")

Bang 5 mé ta sy thay doi ‘U chuyén dich khéi
da bao quanh céng trinh ngam tai hong hudng
xubng phia dwdi khi n=1,0, trong gidi bién thién:
t=30, 90, 150, 210 ngay-dém; H=480-800;
0=8°:48% SVP=17+27; b=2,85+5,8; h=2,4+3,6 m;
R,=26+56; L,=0,7+8,0 m; SVP17 cé W,=53,4 cm®;
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SVP22 c6 W.=81,3 cm® SVP27 c6 W=107,9 cm® [5]
(c6 182 td hop sb lieu (rng voi tling gia tri chuyén
dich “U”).

Bang 6 mo ta sv thay 601 U chuyen dICh khoi
da bao quanh céng trinh ngédm tai nén hwéng lén
phia trén khi n=1,0, trong giai bién thién: t=30, 90,
150, 210 ngay-dém; H=480+800; «a=8°+48°
SVP=17+27; b=2,85+5,8; h=2,4+ 35m R,=26+56;
L,=0,7+8,0 m SVP17 c6 W.=53,4 cm SVRP22 co
W=81,3 om®; SVP27 c6 W.=107,9 cm® 5] (c6 31t
hop sb liéu ng voi tieng gia tri chuyén dich “U”).

3.1. Nghién ctru xdy dwng cdc mé hinh
chuyén djch khéi dé bao quanh céng trinh
ngam tai héng hwéng Ién phia trén
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T cac sb liéu Bang 4, do gia tri thdng so “n” thay
dbi khong Ion, chung t6i d& xuat cac mé hinh cac quy
luat bién dbi chuyen dich “U” hwéng 1én phia trén tai
héng cong trinh ngdm phu thudc vao tam bién sé:

U=f(t, H, o, We, b, h, Ry, Lp). (2)

T sb liéu Bang 4, chung téi xay dung 84 md
hinh hdi quy mé ta méi quan hé gitba chuyén dich
khéi da “U” vdi tam bién sb: X1=t; X2=H; X3=q,;
X4=W,; X5=h; X6=b; X7=R,; X8=L, c6 dang hoan
toan giébng cac phuwong trinh theo thi tw tir “(68)”
dén “(152)” trong [6].

Sau khi slr dung chwong trinh xac dinh cac mé
hinh hdi quy bing phwong phap binh phwong tbi
thiéu, ching toi xac dinh dwgc cac gia tri cac hé sd
clia cac md hinh bién dang héng cong trinh ngdm
theo phwong hwong 1én phia trén trong cac mé
hinh “(68)"+"(152)" [6] thé hién trén Bang 7: U; - Mo
hinh blen dang héng cong trlnh ngam theo phuwong
hwéng 1&n phia trén thee “”; R, - Hé sb twong quan
bdi ctia md hinh bién dang héng cong trinh ngdm
theo phwong hwéng 1én phia trén the “i"; i=1+84.

Tai day chi ligt ké 5 mé hinh tiéu biéu co hé sb
twong quan bdi “Ry" ctia md hinh bién dang hong
cong trinh ngam vai gia tri Ién nhat:
» M6 hinh “(4)” twong dwong véi “(71)" [6]:
U‘1 - e(A4U+A4l1.X1+‘..+A4.a.X,,); (3)
» Mo hinh “(46)” twong dwong vai “(71)” [6]:
U46 = A45‘0.9(A‘6'1'Xﬂ).e(Aqs‘z'Xz).(X:S )A'*W .
(X7 )A4ﬁ-7 .e(AxtB.s-XR);
» M6 hinh “(70)” twong dwong véi “(71)” [6]:

[ Ay 87050 __glhroaXa) (X Y700 } -
(X,) gltror ) |

» Mé_hinh “(73)" twong dwong véi “(71)" [6]:

_Ava‘o-e(An1'X1)----e(A73'5IXS)'(Xs )Am } (6)
(X, )7 glhse e ’

» M0 hinh “(75)" twong dwong voi “(71)" [6]
U = Agg g st glhmsel (X Y7 glhma k. (7)

(4)

U.. =

70

u

737

Bang 7. Céac hé sé ctia 10 mé hinh tét nhat cho chuyén djch héng cong trinh ngdm huéng lén trén

Ui Aig Ai1 Az Aiz Ais Ais Ais A7 Ais Ri
U, | 0.157139| 0.014273| 0.014698| -8.9E-05| -0.03341| -1.50281] 1.513757| -0.08443| -1.26912 0.747606
Usg 5.5E+10| 0.014398| 0.013425| -0.76285| -1.49464| -0.96134| 3.399386| -6.64331| -1.22771| 0.746213
U;so| 42763440 0.014282 0.01308| -0.00299| -0.02982| -4.95341| 4.381739| -5.60271| -1.27312| 0.747517
U;s| 15900564| 0.014268| 0.013136| -0.00375| -0.02951| -1.48721| 4.460768| -5.63827| -1.27189 0.747438
Uzs 1.2E+08| 0.014272| 0.013132| -0.00331| -0.02947| -1.48176| 0.993681| -5.59971| -1.27339( 0.747321
3.2. Nghién ctru xdy dung cdc mé hinh i=1:84. Tai day chi liét k& 5 mo hinh tiéu biéu c6 hé
chuyén dich khéi da bao quanh céng trinh s6 twong quan bdi ‘R cla mé hinh bién dang

ngam tai héng hwréng xuéng phia dwéi

Twong tw, tir Bang 5, do gia tri théng sb “n” thay
ddi khong 1o, ching t6i d& xuét cac mé hinh cac
quy luat bién 36 chuyén dich “U” tai héng cong
trinh ngdm hudng xudng phia dwoi phu thude vao
tam bién sb theo phwong trinh (2). T Bang 5,
ching téi cling xay dwng 84 m6 hinh héi quy mé ta
maoi quan hé gitra chuyén dich khéi da “U” v&i tam
bién sb:; X1=t; X2=H; X3=a; X4=W,; X5=h; X6=b;
X7=R,; X8=Lyc6 dang hoan toan cac phwong trinh
theo thir tw tir “(68)” dén “(152)” trong [6].

Sau khi st dung chwong trinh xac dinh cac md
hmh héi quy bang phuong phap binh phuwong t0|
thleu chuing t6i xac dinh dwogc cac gia tri cac hé so
clia cac md hinh bién dang hdng cong trinh ngam
theo phwong hwang xuong phia dwdi trong cdc md
hinh “(68)"+*(152)" [6] thé hién trén Bang 8: U; - M6
hinh bién dang héng céng trinh ngdm theo phuong
hwéng xuong phia dwoi thi “"; R; - H& sO twong
quan boi clia mé hinh bién dang hdng cong trinh

ngam theo phwong hwéng xuong phia dwdi thae “i";

héng cong trinh ngdm co gia tri Ién nhét:
» M0 hinh “(4)" twong dwong véi “(71)" [6]
U4 s e(Ad,U+A4.1-X1+---+A4.E-Xx); (8)
> M6 h‘mh “(55)" twong dwong vaéi “(122)” [6]:
550 ( )AEH ( )Ass,z .e(A55_3.X3). ] 9)
_.e(AsﬁA-xa)‘(Xs )A55-5 . (x_{ )A55~7 .e(ASEB-Xﬁ)
» M6 hinh “(61)" twong dwong véi “(128)” [6]:

-Asw.o'(xﬂ )AEH i Ky )Am -(xs)Aal‘s } (10)

.e(Am.s-Xs) elhas Xsg)
» Mb hinh “(79)” twong dwong véi “(146)" [6]:
A?Q.O'(X1 )A79—1 .e(Amz-xz)_me(Avw-Xﬁ;)_ . (1 ; )
(X)X, ) e |
» Mo hinh “(82)" twong dwong vei “(150)" [6]:
i 821 Agz2 82.3-%3
ABZ_D.(X1)A (X, ) glhes” ).

.e(Am’ﬁ'Xi)-(Xs )Aaz'ﬁ -(X7 )ABZ'7 glhess) ’

Ugs =

Usi =

u

79

Uy, = (12)
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XAY DUNG CONG TRINH NGAM VA MO

Bang 8. Céc hé s6 ciia 10 mé hinh tét nhat cho chuyén dich héng cong trinh ngam huéng xudng dudi

Ui Ao Ais Aiz Ais Ais Ais Aig Aiz Aig Ri

Us | 161312.9] 0.018893| 0.002185/0.091104| -0.08566| -5.95782| 3.595157|-0.08086|-1.60362| 0.781403

Uss |76608795| 2.020042| 0.117452{0.105100| -0.09010| -18.3629| 13.61928|-4.81812|-1.61997) 0.777211

Usr| 1234.562| 2.007081| 2.633162] 1.764562| -6.54245| -15.4507| 3.622607| -0.083|-1.60071) 0.777232

Uso| 1.45E+08| 2.017892| 0.000354{0.103919| -0.09008| -18.2578| 13.58379|-4.85191|-1.61871| 0.777220

Usy| 8644201] 2.022325| 0.016438|0.107739] -0.08919| -5.88994| 13.69561|-4.79247|-1.62112| 0.777062:
3.3. Nghién ctru xdy dwng cdc mé hinh th¢ “V"; i=1:64. Tai day chi liet k& 5 md hinh fiéu

chuyen dtch khéi dé bao quanh céng trinh
ngam ftai nen hwéng Ién phia trén

Twr cac sb liéu Bang 6, do thong sb “n” cé gia tri
thay dbi khong lon, chung toi dé& xuat mé hinh cac
quy luat bién dbi chuyen dich “U” tai nén cong trinh
ngam theo phuong thang dieng phy thudc vao bay
bién s6 sau day:

U=f(t, H, o, We, b, Ry, L) (13)

T cac sb liéu Bang 6, _chung t6i xay dung 64
mé hinh hdi quy mé ta méi quan hé gilra chuyén
dich khéi da “U” véi bay bién sb: X1=t; X2=H;
X3=a; X4=W.; X5=b; X6=R,; X7=L, c6 dang hoan
toan giéng cac phuwong trinh theo thir tw tir “(3)"
dén “(66)" trong [6].

Sau khi s dung chwong trinh xac dinh cac md
hinh hdi quy bang phwong phap binh phuwong t0|
thiéu, ching téi xac dinh dwoc cac gia tri cac hé so
ctia cac mo hinh bién dang nén cong trinh ngam
theo phwong hudng [én phia trén trong cac mo
hinh “(3)"+(66)" [6] thé hién trén ‘Bang 9: U - M6
hinh bién dang néen cong trinh ngam thr “"; R; - Hé
sb tuwong quan boi ctia md hinh bién dang nén
céng trinh ngadm theo phwong hwéng lén phia trén

biéu co hé s twong quan boi “R;” clia md hinh bién
dang nén cong trinh ngam véi gia tri Ion nhét:

» M6 hinh “(2)" twong duong voi “(4)" [6]:

U, = A (X ) () (14)
» M0 hinh “(8)" twong dwong véi “(10)" [6]:
g, = l:ABD.(Xﬂ )Aa1 (xz )AE'Z glfess '.T (15)
B - 8.7 .
(X, V2 (%)™

» M6 hinh “(19)” tvong dwong voi “(21) [6]:
A ; X Adas .e(A,.;..L_XE'. 7
o= 19.0 ( 1) . . : (16)
s (X, )M+ (X, ) |
» M5 hinh *(24)” twong duong el (
U, = Azso- (X )Am (X, )h-ﬂ |
2 e(Azu‘x‘i).(Xs )AZ‘E )

» M6 hinh “(39)” tuong duong véri “(41)" [6]:

U39= 39‘0,::‘(?(1 N Axq |
(Xs) 35 (Xﬁ ) \3g

6)" [6]:

(17)

Bang 9. Cac hé s6 ctia 10 mé hinh t6t nhat cho chuyén dich nén céng trinh ngam huéng 1én trén

Ui Aio A Aiz Aiz Ais Ais Ais Aiz Ri
U, 2.05E-53 1.86157 12.88722 -6.8108 -9.40375| 44.14164| 9.456899 -7.12217| 0.891768
Ug 5.61E-28 1.86157| 0.022673 -0.24197 -10.9383| 45.26497| 9.456899 9.456899| 0.891754
Uig 5.61E-28 1.86157| 0.022673 -0.24197 -10.9383| 45.26497| 9.456899 -7.12217| 0.891579
Uy 4.8E-77 1.86157( 14.26241 -0.23474 -0.14431| 44.96236| 9.456899 -7.12217| 0.891779
Usg 3.68E-19 1.86157| 0.032911 -0.30852 -12.5392 11.07213| 9.456859 -7.12217| 0.891738
4. Lwa chon mé hinh mé ta chuyén dich khéi  trinh ngdm huéng xudng duéi:
da bién céng trinh ngdm theo th&i gian L, sigltertue-thadel (20)

Sau khi so sanh cac gia tri hé sO twong quan
bdi “R;" cta cac mo hinh bién dang héng, nén céng
trinh ngam (cac Bang 7, 8, 9), chuing toi tim ra ba mo
hinh c6 hé so twong quan boi I&¥n nhat:

» Mb hinh tét nhat cho chuyén dich héng cong
trinh ngdm hwéng lén trén:

U e(Aw+A41 Xyto+Agg. Xg)

(19)
» Mb hinh tdt nhat cho chuyén dich héng cong

m CONG NGHIEP MO. SO 4 - 2020

» M6 hinh tét nhét ChO chuyén dich nén céng
trinh ngdm hwaéng 1én trén:

_ A24,o-(X1 )AZJ' -(Xz )Am PR

24~ (A;_.“ Xa) (x )A245 "..(X?)AE«H’

Tai day: cac hé sb Ay g+Ass cla phwong trinh (19) lay
theo cac sb liéu tai Bang 7; cac he sO Aso+Aug cla
phwong trinh (20) ldy theo cac sb liéu tai Bang 8;

,.(21)



XAY DUNG CONG TRINH NGAM VA MO

cac hé sb Ay g+Ass 7 clia phwong trinh (21) lay theo
céac so liéu tai Bang 9.

5. Két luan

Cac mo6 hinh (19)+(21) cho phép duv bao gia tri
chuyén dich khdi da tai héng, nén céng trinh ngam
ty thudc vao thoi gian do dac, vi tri do ¢ do sau so
vGi bién cong trinh ngam va mot sb déc tinh co' ban
cua khéi dat da bao quanh, dac tinh cua cau tao
hinh hoc mat cat ngang cong trinh ngdm va dac
tinh chiu tai cta két cdu chéng gite.0J
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Research to determine the law of displacement
of rock masses at the underground structures
wall and floor depending on measurement time

SUMMARY

The article introduces the results of the
. research to forming the models for predicting
. the displacement of rock masses at the

underground structures wall and floor

| depending on measurement time and-some
. other properties of the rock mass and
| underground structures.

XU HUGNG SU DUNG...

(Tiép theo trang 6)

SUMMARY

Currently, with strong economic and-|
social development needs, the - mining |
industries must operate with a very large |

| intensity. This raises the need for continuous |
| research
| production and exploitation of minerals. The |
| development of mineral mining industries, in §
| addition to improving the efficiency -of using

. equipment and '
| exploited to ensure economic factors, must |
| also ensure stability and safety for the |
| project, mining area, disposal site in mining, {
| construction works and related works. This |
| paper |
| application of artificial intelligence in the |
. mining sector as well as the trend of applying
| them in the mining sector in the world and in §
| Vietnam to be able to respond the urgent §
| requirements mentioned above.

and investment to expand |

mineral resources to be |

presents an overview of the |

1. C6 moét didqu ma ban khéng thé dau - 1a
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2. Phai lam nhiéu viéc t6t méi gay dwoc
tiéng tam tdt, nhwng chi lam mét viéc xau co
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