Nghién ctiu - Ung dung

NGHIEN CUU GIAI PHAP NANG CAO HIEU QUA CONG TAC
CHUYEN PO CAO QUA GIENG PUNG XUONG HAM
KHI THI CONG CAC CONG TRINH PUONG HAM
CO PO SAU LON
DIEM CONG HUY
Vién Khoa hoc Céng nghé Xay dung - B6 Xay dung

Tém tat:

Néi dung ctia bai bao trinh bay mét sé ket qua ngh/en clru vé dic d/em va giai phap ky
thuat ctua céng tac chuyén dé cao qua gleng dung xubng ham mot sé két qua do thuc
ngh/em ttr d6 Iyra chon phuwong phap chuyén dé cao qua giéng dimg xuéng hdm phu hop
nhét nhdm néng cao hiéu qua céng téc dinh huéng hdm khi thi céng cac cong trinh duong

ham cé dé séu Ion.
1. Dat van dé

Khi thi cong cac céng trinh dwdng ham,
dd chinh xac clta coéng trinh phu thudc rat
nhiéu vao cong tac dinh hwéng ham. Néu
cong tac dinh hwéng dao ham lam khéng tét
thi két qua thdng ham sé khong dat yéu cau
han sai lam anh hwéng dén chat lwong, tién
dd thi cong cdng trinh. Do vay van dé dinh
hwéng dworng hadm la rat quan trong trong
cong tac thi cong dwérng ham cé do sau 1on.

Céng tac dinh hwéng hdm phai dwa vao
co s& trac dia thi cong hdm bao gdm: lwdi
khéng ché mat dat, lwoi khdng ché trong
ham va codng tac chuyén toa dd va do cao
xubng ham. D& d&m bao cho cong tac théng
ham dat hiéu qua cao nhéat va nam trong
gi¢i han cho phép thi can gidi quyét duoc
van dé nang cao dd chinh xac cla co s&
trdc dia trong thi cong ham. Do d&c diém
cla cdng tac thi céng ham nén van dé do
dac chuyén do cao qua giéng dirng xubng
ham dé thanh lap lwéi khdng ché do cao thi
céng trong hdm cé nhiéu phwong phap
khac nhau. Do d6 can phai nghién ciru lva
chon phwong phap chuyén dd cao qua
giéng dirng xuéng hdm phu hop nhat nham
dam bao dd chinh xac dinh hwéng ham va

dap (ng dugc cac diéu kién thi cong ham
trong thwc t&€ phu hop véi tien dé thi cong
cbng trinh.

2. Co s& ly thuyét va phwong phap
thwc hién.

2.1. Co s& ly thuyét

Nguyén ly cla viéc truyén do cao tlr trén
mat dat xudng dwdi ham 13 “Tao ra hai mét
phéng song song véi nhau, mdt mat phang
& trén mat dat va mot mat phang & dudi
ham”. Néu xac dinh dwoc khodng céach gitra
hai mat phang nay thi sé truyén dwoc do
cao tir trén mat dat xuéng duéi ham.

2.2. Phuwong phap thwc hién

So dd chuyén dd cao bang may toan dac
dién t&r qua giéng dirng xudng ham duoc
dwa ra (hinh 1). Tai mét vi tri trén mat dat,
cach giéng dirng mot khoang cach tir 10m
+15m dat mét may Toan dac dién t&r D. Trén
miéng giéng dat mot gwong phang P cé thé
quay quanh mét truc cb dinh tao thanh mot
goc téi 45° so véi phwong ndm ngang la
dwdng chuyén cla tia sang. (Xem hinh 1)

Nho gwong phang phu P nay ma tia
sang tr may Toan dac dién tir dén gwong
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phdng P dwoc thay ddi hwéng di 90° va
hwéng dén gwong phén xa O dat & dudi
ham. Tia phan xa tr& lai gwong P va bo
phan thu nhan anh sang cia may Toan dac
dien tor [1].
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Hinh 1: So' d6 chuyén d¢ cao bang méy
toan dac dién tr qua giéng dirng xudng
hém

“Trinh ty do dac dé chuyén do cao tr mat
dat xubng ham trién khai nhw sau:

- T diém A 1a diém khéng ché dd cao
trén mat dat co dd cao la H, dung mot may
thay chuan dé xac dinh dd cao clia tam phat
séng trén may toan dac dién ttr bang cach
doc sb trén mia dung tai diém A (sb doc a,)
va sb doc cla thwéc mm dat tai tam phat
séng clia may toan dac dién t& (a,). Dé
gwong phadng P & vi tri vuéng géc Voi
phwong phat song va do khoang cach |.
Quay guong P sang vi tri voi tia séng mét
goc 45° dé tia séng xuéng ham va phan xa
quay tré lai may toan dac dién t&r, do duoc
khoang cach L.

- Trong ham tién hanh chuyén do6 cao tw
gwong O dén diém B |a diém khdng ché do
cao trong hdm bang cach str dung may thay
chuén doc sb trén mia tai diém B (s6 doc b;)
va doc sb trén thudc do tai gwong phan xa
O (sb doc b,). Khi d6 doé cao cua diém B

trong ham dwoc tinh theo cong thirc:
Hg = Ha * (@y —a) = (L) = (by = by) (1)
Trong do:
H, 12 d6 cao clia diém A trén mat dét;
ay, a, la doc sb trén cac mia trén mat déat;

,I la khoang cach tlr gwong phang phu
den may do khoang cach;

Lla khoén’g cach do duwoc bépg may do
dai tir may dén gwong O trong ham;

b4, b, 14 s doc trén cac mia trong ham.
Cong thire (1) c6 thé viét nhw sau:

Hg = Hp + hy—hy —h; (2)

Trong doé:
hi=a;-a;
hy,=L-1
hs=b;—b,

- Panh gia do chinh xac cua phuwong
phap

T cbng thire (2) ta co:

Mg = Miyp + MPpg + M + M3 (3)

Trong dé:

mya la sai sb liéu gbc cha diém dod cao
trén méat dat (Bé qua sai s6 liéu gbc, ta co
Mpa = 0)

my4 1a sai s do thdy chudn trén mat dat
my,, la sai s6 do canh bdng may TBDT
mp3 1a sai s6 do thiy chuan & dwéi ham.
Ta cé: m?, = m? + m?

Theo nguyén tic anh hwdng béng nhau:
m_ = m, vay m?,, = 2m’ = 2m’g

— _ 2
Mp1 = My = 2M?,
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Thay vao (3) ta co6: m*yg = 2m?, + 2m?g
= My = my V2 + mgyV2

Vay dé chinh xac ctia phwong phap nay
phu thudc va)o dé chinh‘xéc do thay chuan
¢ trén mat dat va dwdi ham (my,) va d chinh
xac cla may TBDT dung dé do (mg). Két
qua thwc nghiém cho thdy néu dung may
TDDT TCR405 c6 dé chinh xac mg = 2mm
+ 2ppm dé do thi sai s6 trung phwong
chuyén do cao dat d6 chinh xac my, = *
1.3mm [4].

Phwong phap chuyén dé cao xuéng ham
bang may toan dac dién t& cé nhiéu wu
diém vuot trdéi so véi cac phwong phap
chuyén d6 cao truyén théng, nhung can
phai tién hanh do thwc nghiém dé khang
dinh vé d6 chinh xac va kha nang (rng dung
cua phwong phap.

3. bo dac va tinh toan thwc nghiém

Qua trinh do dac thwc nghiém |a d& minh
chirng cho kha nang (rng dung cda phwong
phap dung may TPDT chuyén d6 cao qua
giéng dirng xudng ham va dé chinh xac dat
dwgc. Cong tac thwc nghiém duoc tién
hanh v&i may toan dac dién t&r Leica TS 06
Plus c6 dd chinh xac do canh mg = 1.5mm +
2.0ppm va do chinh xac do goc mg = 2"
Tién hanh do v&i phwong an theo so d6 da
thiét k& nhw hinh 4 tai hd thang may tir tang

29 xubng tang 01 (cot 00), Block HH4 tai
cbng trinh 136 HO Tung Mau, Ha N&i, cu thé
tién hanh nhw sau:

- Dau tién dat may TPDT va guong
phang P tai tdng 29, Block HH4, xoay
gwong phang P vuéng géc véi phuong
truyén song cla may TPDT, dé& éng kinh
may & vi tri 90°, tién hanh bat tia Laser, danh
diu dwoc diém M trén guwong phu P va do
khodng cach tir may TDDT t&i P bang ché
doé do khéng guong ta dwoc khoang cach |
(bang 1). Vi gwong phang P khi xoay 45°
xudng tang 1 yéu cau do chinh xac rat cao
nén chung téi dung day doi dé doi tr diém
M da dwoc danh dau trén gwong phu P
xudng tang 1, xac dinh dwoc diém N dwoi
tang 1. D&t gwong phan xa O tring véi diém
N sau dé xoay guwong phu P nghiéng up
xudng dén khi thay tia laser & gwong phan
xa O dwédi tang 1 thi ding lai va do duoc
khodng cach L =1+ S (bang 1) bang ché do
do cé gwong clia may TPDT. Dwa vao két
qua trén, ta tinh dwoc khoang cach tw
guwong phu P dén guwong phan xa O 1a S
(Xem bang 1).

- Dung may thuy chuén do chénh cao tir
méc A dén tam phat séng may TEDT dwoc
chénh cao la + 1.372m va do chénh cao
gitra tam gwong phan xa O dén méc d6 cao
B 1a — 0.084m theo so d6 do & hinh 1.

Bang 1: Két qué do khodng céch bang tir méy TODT
dén guong phu P va guwong phan xa O

Koingcachcoing may| S9RO410S8 4 iy | Dol cich | Khodng seh s guany
TDDT Leicar TS 06 Plus phu P 0 i phén xa O
| (m) L (m) S=L-1(m)
lan 1 4.192 100.262
lan 2 4.192 100.262
1an 3 4.192 100.262
Trung binh 4.192 100.262 96.070
52
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- D6 cao cla diém B dworc tinh theo cong
thirc.

Hg = Ha+ (ag—ay) - (L) - (by = by) (4)

Thay sé vao ta cé:
Hg = 5.000 + 1.372 — 96.070 — 0.084
=.89.782 m (5)

Chung téi cling da tién hanh do dac thyc
nghiém phwong phap chuyén dd cao qua
giéng drng xubdng hadm béng hai phwong
phap truyén théng 1a phwong phap thwéc
thép va phuwong phap day thép tai vi tri do
thwe nghiém may TDDT. Két qua dé cao
diém B do dwoc bang phwong phap thuéc
thép 1a -89.780m va két qua do dwoc do cao
diém B bang phwong phap day thép la
-89.785m. (Xem bang 2)

Nhén xét:

T két qua so sanh & bang 2 cho thay dd
cao chuyén bang may TEDT so véi do cao
chuyén bang hai phuo’ng phap truyén thdng
la phwong phap chuyen bang day thép va
phwong phap chuyén bang thwéc thép cé
sy sai léch ndm trong gi¢i han cho phép
(03mm) [1]. Két qua thuc nghiém cho thay
c6 thé su dung may TDE)T dé chuyén do
cao xubng hdm qua giéng ding cé chiéu
sau |on thay hai phwong phap truyen thong
van hay dung la phwong phap chuyen bang
thwéc thép va phuwong phap chuyén bang
day thép, khac phuc dwoc nhitng khé khan
vé mat ky thuat thuwong gap khi dung hai
phwong phap truyén théng trén.

4. Két luan

Tir két qua phan tich vé ly thuyét va do
dac thyc nghiém, chung téi rat ra mét so ket
ludn sau day:

- Hoan toan cé thé sir dung may TBDT
dé chuyén doé cao qua giéng dirng tir mat
dat xubng hadm, d&c biét hiéu qua khi cong
trinh dwdng ham cé doé sau 16n.

- Dé két qua chuyén dd cao xubng ham
dwoc chinh xac nhét, nén dung day doi dé
xac dinh vj tri dat gwong phan xa O dudi
ham. Khi do khoang cach tir may TDDT dén
guwong phang phu P nén do bang ché dé do
khéng gwong va do khoang cach tr may
TPDT dén gwong phan xa O nén do bang
ché d6 do cé guong.Q
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Bang 2: So sanh két qua chuyén dé cao theo ba phuong phép

Phuong phap |CUYen do cao|Chuyén do caof Chuyén do [Chénh léch gitta TDDT|  Chénh léch giira
chu éngdg caFc)) bang thwéc bang may [cao bang day|va phwong phap bang TE)E)T‘vé phuwong
y i thép TbDbT thép thwoc thép phap bang day thép
1 2 3 4 5=3-2 6=3-4
Do cao diém B| -89.780 m -89.782 m -89.785 m - 02 mm + 03 mm
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Summary

Studying a solution for improving the working effectiveness of transferring alti-
tudes via vertical shafts to tunnels when building big-depth tunnels

Diem Cong Huy

Vietnam Institute for Building Science and Technology (IBST) - Ministry of Construction

(MOC)

This paper presents some studying results on the technical characteristics and solutions
for transferring altitudes via vertical shafts to the tunnel, some experimental surveying
results, from which the most suitable method for transferring the altitudes via the vertical
shafts to the tunnel can be selected and applied when building the big-depth tunnels.O
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