Nghién ctiu - Ung dung

NGHIEN CUU GIAI PHAP KY THUAT CHUYEN TOA PQ
VA PHUONG VI XUONG HAM QUA GIENG PUNG

TRAN VIET TUAN®, DIEM CONG HUY®
O Truong Pai hoc M6 - Pja chat Ha Noi
@Vién Khoa hoc céng nghé Xay dung

Tém tat:

No6i dung ctia bai bao trinh bay vé két qua ngh/en ctru wng dung méy chiéu dung dé
chuyén toa dé va phuong vi tir trén mat dat xuéng hadm qua giéng ding trong thi cong xay
dung céac céng trinh hdm dao déi huéng. Co sé ly thuyét cua gidi phap va két qué do dac
thuc nghiém nham xac dinh tinh hiéu qué va do chinh xéc dat duoc cia phuong phéap
chuyén toa dé va phuong vi xuébng ham bang may chiéu ding & Viét Nam.

1. Dt van dé

Trong thi cdng xay dwng cac cdng trinh
ham dao déi hwdng, can tién hanh chuyén
toa do va phwong vi xubng hdm qua giéng
dirng hoéc 16 khoan xudng hdm dé phuc vu
cong tac dinh hwéng hdm. Do chinh xac cta
cbng tac chuyén toa dé va phuong vi xuéng
ham cé anh hwéng rat I&6n dén do chinh xac
hwéng ngang trong thi cong xay dwng ham
theo phwong phap dao déi hwéng. Hién nay
dé chuyén toa d6 va phuong vi xubng hdm
thwong st dung méat phang dworc tao ra bdi
hai day doi tha tr mat dat xuébng ham theo
phuong phap tam giac lién hé [1]. Tuy nhién
trong phwong phap nay do sw dao dong cla
day doi nén thao tac rat phtrc tap va can
phai c6 nhirng thiét bi chuyén dung dé danh
d4u vj tri day doi & dwéi ham. Vi vay can
phai nghién ctru rng dung cac thiét bj do
dac tién tién nham nang cao hiéu qua va do
chinh xac chuyén toa d6 va phwong vi
xubng hadm qua giéng dirng.

2. Co s& ly thuyét va phwong phap
nghién ctru
2.1. Phwong phap tam giac lién hé

~Dé chuyén toa do va phwong vi xudng
ham qua giéng dirng, can s&r dung hai day

doi O4 va O, tao thanh mat phang lién hé
gitva hé toa do mat dat va lwoi khc‘)ng ché
trong ham (hinh 1). Trén mat dat can do cac
canh a, b, ¢ béng thuwde thép véi dé chinh
xac mg = + 0.8 mm, do cac goc w va a voi
do chinh xac mg = + 4.0". Dudi ham do céac
canh a4, byc4 va va a4. Dya vao dinh ly ham
s6 sin dé tinh cac goc B va B4. Khi d6 toa do
dwéi ham khéi tinh tir toa do hai diém O4 va
O, va phwong vi dwoc chuyén xuéng ham
tinh theo cbng thue [1]:
(1)
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Trong trwdng hop nay can phai xac dinh
vi tri ding yén cla day doi bang may kinh vi
va cb dinh cac vi tri ctia hai day doi bang
thiét bi chuyén dung [1]. Day la mét cong
viéc méat nhiéu thoi gian va doi héi phai co
thiét bi chuyén dung mai thyc hién duoc.
Ngoai ra do sai sé khi do dac khi xac dinh vi
tri chinh xac cla day doi cling c6 anh
hwédng dang k& dén dd chinh xac chuyén
toa do va phwong vi xubng ham.

2.2. Str dung may chiéu dirng dé chuyén
toa do va phuong vi xuébng hdm qua giéng
dirng

May chiéu dirng (PZL) 1a mot thiét bj
dung dé chuyén toa do tr mat dat lén cac
san thi céng trong xay dwng cac céng trinh
cao tng va cong trinh dang thap. TAm hoat
déng ctia may cé thé chuyén toa do 1én dd
cao mdt tram mét véi sai sd chuyén toa dd
dat + 1 mm [2]. D& sir dung may chiéu ding
thay thé cho hai day doi O4 va O, trong hinh
1, chung ta can tién hanh nhw sau:

Tai vi tri can chuyén toa do, chon hai
diém O4 va O, trén mat dat & dwdi ham.,
Sau d6 tién hanh st dung may chiéu ding
dé chiéu toa do hai diém O va O, tr dudi
ham Ién mat dat va cb dinh trén hai tAm kinh
chuyén dung (hinh 2, hinh 4). Tién hanh cac
phép do chuyén toa d6 va phwong vi xudng
ham theo trinh tw do dac da néu trong muc
2.1. Nhw vay thay cho viéc phai st dung hai
day doi dé tao mét phang khi chuyén toa dé
va phuong vi qua giéng dirng xuéng ham
ching ta sé sir dung mét phang tao bdi hai
tia ngdm quang hoc O4 va O,. Gii phap ky
thuat nay sé cho phép nang cao duwgc hiéu
qua, giam bdét khé khan gap phai khi st
dung day doi trong cong tac chuyén toa do
va phwong vi xubng ham. (Xem hinh 2)

3. bo dac va tinh toan thwec nghiém

Pé danh gia kha nang &ng dung cla
phwong phap, chung téi da td chire do thuc
nghiém v&i ndi dung nhw sau:

- Thénhllép mét‘lué’i dwb:ng chuyén trén
mat mat dat bao gom 11 diém CDPGEMN-
JKB (hinh 3). Tién hanh do géc va canh
trong duwong chuyén bang may toan dac
dién t&r do chinh xac cao TCR 1201 c6 do
chinh xac do goc mg =% 1” va db chinh xac
do canh mg =1 mm + 1.5 ppm. Két qua thwc
nghiém dat: sai s6 khép goc wg = 16”. Két
qua binh sai cho thay: sai s0 do géc mg =
4.2"

- Chon hai diém O va O, trén mat dat
cach nhau 3,75 m.’SCP dung may crjiéu ding
DZJ 300A dé chiéu toa do hai diém O, va
O, 1én dd cao 30m qua giéng troi cla toa
nha cao tang (hinh 4). Trén san cao, sl
dung thwéc thép dé do chiéu dai cac canh
cua tam giac lién hé CO40, va MO40, du¢i
mét dat v&i sai s6 trung phwong do canh mg
=+ 0.6mm. Céc goc lién hé a va B do bang
may toan dac dién t&r TC1800 c6 sai sO do
goc mg =% 2”. Gia trj cac dai lwogng do cla
tam giac lién hé nhw bang 1. (Xem bang 1)

Tién hanh tinh chuyén toa d6 va phuong
vi qua mat phang O4 va O, cia tam giac lién
hé tr canh CP xuéng méat dat dé so sanh
v&i phuwong vi va toa dd cac diém duong
chuyén da lap trén mat dat d& danh gia vé
kha nang &ng dung clia phwong phap. Két
qua so sanh toa do ctia dwong chuyén trén
mat dat va toa do chuyén qua tam giac lién
hé khi st dung may chiéu dirng dwoc trinh
bay trong bang 2. (Xem bang 2)

Trong bang 2: Toa dd cac diém duong
chuyén trén mat dat dung dé so sanh duoc
trinh bay trong cot (2); toa dd cac diém
chuyén qua tam giac lién hé trinh bay trong
cot (3)

Két qud so sanh phwong vi cac canh
chuyén qua tam giac lién hé dwoc ching toi
trinh bay trong bang 3

Trong bang 3: Phwong vi cac canh
chuyén qua tam giac lién hé dwoc trinh bay
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Bang 1 1
Tri do mat dat Tri do dwdi hdm §7
3 ” H ” A
a 0°35’15 a4 0°15’25.1
a 3.3414 m aq 3.3401 m
b | 45985m | by | 87571 m x /)&
c | 82980m | ¢ | 12.0980 m ﬁ\
. ARENA! 7
Hinh2 /o4 /gt A
4 A
c B F
{B-B
Hinh 3
e
7 " iy
' Hinh 4
Bang 2: So sanh toa dé chuyén qua tam giac lién hé xuéng mét dat
Toa do lwoi dlf(‘)’ng chuyén trén| Toa dd chuyAén qya tam giac D6 léch (m)
PO mat dat lién hé
Tén diém 4)
(2) (3)
(1
X (m) Y (m) X (m) Y (m) Ay (m) Ay (m)
M 967.741 989.060 967.739 989.064 -0.002 0.004
N 968.250 973.880 968.249 973.882 -0.001 0.002
J 982.078 952.180 982.077 952.179 -0.001 -0.001
K 991.779 956.280 991.775 956.276 -0.004 -0.004
B 995.600 946.510 995.597 946.504 -0.003 -0.006
C 1019.350 957.680 1019.344 957.673 -0.006 -0.007
D 1011.097 978.870 1011.091 978.866 -0.006 -0.004
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Bang 3: So séanh phwong vi cac canh chuyén qua tam giac lién hé xubng mét dat

Ten diém | Phuong vi canh luei mat g4t (+) | Phong Vi canh chuyen qua Do lech
tam giac lién hé
(1) (2) ¢ Bg ()
3)

M N 271%55'17.3" 271%55°27.4” +10.1”
N J 302°30'04.8" 302°30'13.0” +8.2"
J K 22953'17.3" 22°54'00.0” +7.0"
K B 291921'35.1” 2919214117 +6.0”
B c 25°11°17.1" 25°11'22.0" +4.9"
Cc D 111°16'30.17 111°16'33.8” +3.7"

trong cét (3)

Dé& danh gia d6 chinh xac cla phuang
phap chuyen toa do va phwong vi qua giéng
dirng xuéng ham bang cach sir dung may
chiéu dirng, ching t6i st dung cong thirc

AA

n

m= (2)
Trong d6: A; la do léch cua cac dai lwong
can so sanh gitra hai phwong phap do
n la sé dai lwong do kiém tra
S dung cong thirc (2) dé tinh ta ¢6 :

Sai s0 truyén toa do xudng ham khi st
dung may chiéu dirng

my = 3,8 mm my = 4.4 mm

m, =+my+m; =

Sai s0 truyén phuong vi xuong ham khi
str dung may chiéu dng trong tam giac lién
hé:

5.8 mm

Mg = 6,9’

Theo yéu cau ky thuat chuyén toa do
phuwong vi xubng hdm qua giéng dirng cho
thay yéu cau do chinh xac chuyén phwong
vi can ddm bao yeu cau mg < 10" - 127 [1].

Do sau clia cac giéng dirng theo thleg ké tai
cac cong trinh duwdng xe dién ngam tai

nwéc ta dao dong trong khoang 28 - 40 m.

T két quéd do dac va tinh toan thuc
nghiém cho thay: khi s& dung may chiéu
dung dé thay thé cho day doi trong cong tac
chuyen toa d6 va phwong vi xubng hdm qua
giéng dirng ¢ dd chinh xac dam béo duoc
cac yéu cau ky thuat can thiét khi thi cong
xay dwng hdm theo phuong phap dao ddi
hwéng & nuéc ta.

4. Két luan va kién nghi

- Hoan toan cé thé str dung may chiéu
ding thay thé cho hé thdng day doi khi
chuyén toa d6 va phwong vi xudng hdm qua
giéng drng bang phwong phap tam giac
lien hé. V&i giai phap ky thuat nay sé cho
phép nang cao hiéu qua va dé chinh xac
dinh hwéng ham trong thi céng cac cong
trinh hAm dao ddi huéng.

- Can tiép tuc khdo sat dd chinh xac va
kha nang &ng dung cla giai phap ky thuat
nay trong cac méi trwdng sat véi thye té cla
giéng dirng trong cac cong trinh thi céng
cac tuyén hdm & nuéc ta.Q
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Summary

A technical approach for transfering coordinate and bearing of the underground
control network from the surface network

Tran Viet Tuan

Hanoi University of Mining and Geology

Diem Cong Huy

Vietnam Institute for Building Science and Technology

The transfer of coordinate and bearing of the underground control network from the sur-
face network is important procedure in underground surveying for the construction of tun-
nels. This paper presents the results of using the precision zenith laser (PZL) equipment to
assiss this procedure. The theoretical analysis of the approach and experiment results are
to show the effectiveness and accuracy of this method in Vietham.O

LUA CHON HE TQA PQ PE XAC LAP .......
(Tiép theo trang 25)

Summary

Selection of the coordinate system for determining the reference frame used in
building underground structures

Nguyen Quang Thang, Nguyen Ha, Hanoi University of Mining and Geology
Diem Cong Huy, Vietnam Institute for Building Science and Technology (IBST)

In this paper, the authors have studied and investigated the theory and experimental evi-
dences in order to evaluate the deviation of the local geodetic coordinates of the control
points due to the influence of the elevation difference and the influence of the plumb devi-
ation within a scope of 10km. The authors have also investigated the deformation charac-
teristics of the local geodetic coordinates and the local UTM coordinates according to
dimensions of the examined area and the elevation difference of control points, including
the mountainous regions with great elevation difference. From the obtained results, the
authors have proposed the use of the local geodetic coordinates system for determining
the reference frame applicable to tunnels excavated from two opposite sides (also called
break-through excavation) in the plain and mountainous areas as well.O
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