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NGHIEN CUU GIAI PHAP KY THUAT CHUYEN PO CAO
XUONG HAM QUA GIENG BUNG BANG THIET BI DO
KHOANG CACH DISTO™ PROA

NCS. DIEM CONG HUY
Vién KHCN Xay dung

Tém tét: Noi dung cta bai béo trinh bay két quéa
nghién ctru vé diac diém va gidi phép ky thuat cla
céng téc chuyén do cao qua giéng dirng xuéng hdm
bang thiét bi do khoéng cach Disto™ Pro*a, mét sé
két qué do thuc nghiém, ttr d6 Ira chon gidi phap ky
thuat chuyén dé cao qua giéng dimng xudng hédm
phu hop nhat nhdm nang cao hiéu qud céng tac
dinh huéng hdm khi thi céng cac cong trinh duong
ham c6 do sau Ién.

Abstract: This paper presents a studying result
on the features and a technical solution for
transferring altitudes to the underground tunnel via
the distance-measuring instrument Disto™ Pro’a,
some experimental measuring results, based on
which, the best suitable technical solution for
transferring altitudes via tunnel shafts to the
underground tunnel was chosen.
solution can help to improve the effectiveness of the
tunnel orientation during the construction of tunnels
at a very big depth.

The chosen

1. Datvan dé
Khi thi céng cac cong trinh dwdng ham, do
chinh xac cta céng trinh phy thudc rat nhiéu vao
coéng tac dinh hwéng hdm. Néu céng tac dinh
hwéng dao hadm lam khéng tét thi két qua thong
ham s& khéng dat yéu cau han sai lam anh hwéng
dén chét lwong, tién do thi cdng cong trinh. Do vay
van dé dinh hwéng dwong hdm 13 rat quan trong
trong cdng tac thi céng duwdng ham cé dd sau lén.
Cong tac dinh huédng hdm phai dwa vao co s&
tréc dia thi cdng ham bao gbm: Lwdi khdng ché mat
déat, luwdi khdng ché trong hdm va céng tac chuyén
toa do va do cao xubng hdm. D& dam béo cho cong
tac thong ham dat hiéu qua cao nhéat va nam trong
gi¢i han cho phép thi can giai quyét dwoc van dé
nang cao dd chinh xac clia co s& tréc dia trong thi
coéng ham. Do d&c diém cla cong tac thi cong ham
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nén van dé do dac chuyén dd cao qua giéng dirng
xuéng hdm dé thanh lap luwdi khdng ché d6 cao thi
cong trong ham ¢ nhiéu phwong phap khac nhau.
Trong bai bao [3] tac gid da trinh bay phwong phap
chuyén d6 cao xuéng ham qua giéng dirng bang
may Toan dac dién tl, bai bao da néu dwoc cac wu
diém cla phwong phap, song phwong phap nay con
tén tai mot s6 nhuwoc diém nhw phai gia cong gia dat
guong phu trén miéng giéng dirng rat phirc tap va
dd chinh xac khi xoay gwong phang phu nghiéng
45° so v&i mat phdng ngang ciing rat khd, van phai
dung day doi dé xac dinh géc nghiéng 45° nay. Do
d6, dé khac phuc cac nhwoc diém cla phuwong
phap [3], can phai nghién ctu lwa chon phuwong
phap chuyén dd cao qua giéng dirng xubng ham
phu hop la dung thiét bi do khodng cach
DistoTMpro4a nhdm d3m bdo dd chinh xac dinh
hwéng hAm va dap (ring dwoc cac diéu kién thi cong
ham trong thuc té phu hop véi tién dd thi cong cong
trinh.

2. Co s& ly thuyét va phwong phap thye hién
2.1 Co’ s& ly thuyét

Nguyén ly cla viéc truyén d6 cao tlr trén mat
dat xubng dwéi hdm 13 “Tao ra hai méat phang song
song v&i nhau, mot mét phidng & trén mat dat va
mo6t mat phang & dudi hdm”. Néu xac dinh dwoc
khodng céach gitra hai mat phang nay thi s& chuyén
dwoc do cao tir trén mat dat xubng dwdi ham.

2.2 Phwong phap thwc hién

So d6 chuyén doé cao bang thiét bi do khoang
cach Disto va may thiy chudn qua giéng dirng
xubéng hdm dwoc dwa ra (hinh 1). Trén miéng giéng
lam gia treo dé treo mét may Disto D bang soi day
dai khodng 15cm sao cho tia Laze clia may Disto
trung vé&i dwong day doi, dwdi hdm dat mot guong
gidy phan xa O.
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Hinh 1. So db chuyén dé cao béng thiét bi do khodng céch Disto qua giéng dimg xudng hdm

Trinh tw do dac dé& chuyén d6 cao tir mat dat
xudng ham trién khai nhw sau:

- T diém A 1a diém khéng ché dd cao trén mat
dat c6 dd cao 1a Ha dung mét may thdy chuan dé
xac dinh d6 cao cla dé thiét bj Disto bang cach doc
s trén thuwéc thép mm dat tai diém A (s doc aq) va
sb doc cla thwdc thép mm dét tai dé thiét bi Disto
(s6 doc ay). Tién hanh do khoang céach twr dé thiét bi
Disto dén guwong gidy phan xa O & dwéi ham duoc
khoang céach S.

- Trong ham tién hanh chuyén dé cao tir gwong
gidy phan xa O dén diém B la diém khéng ché do
cao trong hdm bang céach st dung may thdy chuan
doc sb trén thwdc thép mm dét tai diém B (sd doc
bi) va doc sb trén thwéc thép mm dét tai guwong
phan xa O (s doc b,). Khi d6 d6 cao cla diém B
trong ham dworc tinh theo coéng thire:

Hg = Ha + (a1 —a2) =S — (b1 — by) (1)
Trong do:
Ha 1a d0 cao clia diém A trén mét dat;
a;, a, la doc sb trén cac mia trén mét dat;

S la khodng céch do dugc tlr d& may thiét bi
Disto dén gwong gidy phan xa O trong ham;

b, b, 14 sb doc trén cac mia trong ham.

Cong thire (1) c6 thé viét nhw sau:

Hg = Ha+ hy—hy—hs (2)
Trong do:

hi=aj—a

h, =S

h3 =b;—-b,

- Déanh gia dé chinh xac cta phuong phap
Tl cdng thire (2) ta cé:
Mhe = M2ua + My + M7y + Mh3 (3)
Trong do:

Mua - ss s liéu gbc cha diém dod cao trén mat
dét (B qua ss s liéu gbc, ta cé my, = 0);

M1 - sai s6 do thdly chudn trén mat dat;

M, - sai s6 do canh bang thiét bj Disto;

Mhs - sai s6 do thdy chuan & dwéi ham.
Ta co: m2h2 = m25

Theo nguyén tac anh huwéng béng nhau:

_ _ _ _ _ 2 2 _ 2
Mp =My = Myq = Mgz = Mpy = Mpy = Mp+ M3 =4 My
Thay v&o (3) ta c6: m’yg = 4m% + m’s = My = V4mg + mg

Tap chi KHCN Xay dung - s6 4/2017

65



DIA KY THUAT - TRAC DIA

Vay do chinh xac cla phwong phap nay phu
thudc vao d6 chinh xac do thiy chudn & trén mat
dat va dwdi ham (my) va dd chinh xac cua thiét bi
do khoang céach Disto dung dé do (ms).

Tinh d6 chénh léch khodng cach S (hinh 2) do
tia Laze do khoang cach cla thiét bi Disto khdng
trung v&i phwong day doi theo cong thirc sau:

S = /D2 —¢2
Trong d6: e = £2200 *5,(7");

D la khoang céch do truc tiép bang thiét bi Disto.

w
O

Hinh 2. So' d6 minh hoa céc gi&d tri S; D va e

Két qua tinh toan cla chang téi cho thay néu
dung thiét bi DISTO™ pro*a clia hang Leica c6 do
chinh x4c mg = + 1.5mm treo trén gia do & miéng
giéng dé do v&i giéng cé dd sau 100m, do léch e =
40cm thi chénh léch gitr khoang cach thang ding S
va khodng céach nghiéng D la 0.8mm. Vay phwong
phap chuyén dd cao xubng hdm béang thiét bi Disto
¢6 nhiéu wu diém vwot trdi so véi cac phuong phap
chuyén dd cao truyén thdng, nhuwng can phai tién
hanh do thwc nghiém dé& khang dinh vé& dd chinh
xac va kha nang &rng dung cta phwong phap.

3. Po dac va tinh toan thuwc nghiém

3.1 Kiém nghiém thiét bj DISTO™ pro*a trwérc khi
do thwc nghiém

Dé kiém dinh thiét bi DISTO™ pro‘a trwec khi
do & giéng dirng, chang téi tién hanh tai bai thir clia
Vién Khoa hoc Cong nghé Xay dwng, khoadng cach
kiém nghiém 1a khoang cach nam ngang dwoc do
03 |an sau dé lay trung binh, lwc cang cla thwéc
thép khi do la 05kg. Khi dung thuwéc thép dé do ta
phai tinh toan hé s dan dai cta thwéc thép va hiéu
chinh vao két qua do. Két qua tinh toan hé s dan
dai cla thwéc thép Yamayo Nhat Ban dai 100m,
rong 10mm va day 0.5mm, khi do kéo v&i lwc cang
la 05kg. Két qua kiém nghiém trinh bay tai bang 1:

Bang 1. Két qua kiém nghiém thutc thép va Disto tai Vién KHCN Xéy dung

Khoang cach do Sc‘)’hiéu chinh hé Két qua do thwéc Khoang cach
bang thwéc thép s0 dan dai cla thép sau khi hiéu 3 x A
STT | véilyc cang Ia thuoc the chinh hé s dan dai | 90 Pang thiet Chenh lech
e cang, P : bi DISTO™ (mm)
2kg tai bai kiem DL=F*L/E*A (m) C T4
nghiém (m) (mm) pro‘a (m)
(1) (2) (3) (4)=(2) +(3) (5) (6)=(35)—(4)
1 40.000 1.8 40.0018 40.001 -0.8
2 50.000 2.3 50.0023 50.002 -0.3
3 60.000 2.8 60.0028 60.002 -0.8
4 70.000 3.2 70.0032 70.002 -1.2
5 80.000 3.7 80.0037 80.004 +0.3
6 90.000 4.2 90.0042 90.006 +1.8

Ghi chu: Céng thirc tinh hé sb dan dai cla thwéc
thép: DL =F*L/E*A,

Trong do:
- DL - d6 dan dai;

- F - lyc cang thwéce khi do (B6i 01kg = 9.81N,
vay 05kg = 49.05N);
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- L - chiéu dai cta thuwdc (m);
- E - m6 dun dan hdi cla thép, E=2.1*10"5MPa;

- A la chiéu réng va chiéu day cla thwdc thép
(rébng 10mm; day 0.5mm).

Tinh cho doan thuwdc dai 10m, ta co: DL =
(9.81*5*10000)/(2.1*1075*10*0.5) = 0.467 mm; Khi
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tinh cho cac doan thuwdc dai 20m; 30m... ta sé nhan
theo ty I€.

Nhan Xét:

Két qua kiém nghiém trén cho thdy c6 thé s
dung may DISTO™ pro*a dé& chuyén dé cao xudng
ham qua giéng ding c6 chiéu sau t&i 90m, khi sai
sb gi¢i han cho phép chuyén d6 cao xubng ham <
03mm [1].

3.2 Do dac thwc nghiém

Qua trinh do dac thyc nghiém |a dé minh chirng
cho kha nang &ng dung cla phwong phap dung
thiét bi do khoang céach Disto chuyén dd cao qua

giéng drng xubng hadm va dé chinh xac dat duoc.
Céng tac thwc nghiém dwoc tién hanh véi thiét bi
DISTO™ pro*a ciia hang Leica c6 dd chinh xac ms
= + 1.5mm. Tién hanh do v&i phwong an theo so
dd da thiét k& nhw hinh 1 tai hé thang may cla
Block NO1, tai céng trinh 136 H6 Tung Mau, Ha Nai,
cu thé tién hanh nhw sau:

- PAu tién treo thiét bi Disto lan lwot tai cac tang
16, tAng 25 va tang 32 cla Block NO1, tién hanh
bat tia Laser, danh diu dwoc diém dat guong gidy
phan xa O dwéi tAng 2 va do khodng céach tw thiét bi
Disto t&i O ta dwoc khodng cach S tai cac tang
(bang 2).

Hinh 3. Hinh dnh do dac thyc nghiém bang thiét bj do khodng cach DISTO™ pro”a
tai Block NO1, cong trinh 136 H6 Tung Mau, Ha Néi

Bang 2. Két qua do khodng cach bang tir thiét bj Disto tai cac tdng dén guong gidy phan xa O

Céc tang treo thiét bj DISTO™

Do khoang céch tir dé thiét bj

Ghi chu

pro‘a Disto D t&i gwong phan xa O
S (m)
Tang 16 45.139
Tang 25 73.953
Tang 32 96.340

- Dung may thuy chuan do chénh cao tlr méc A dén dé thiét bj Disto D dét tai cac tang dwoc chénh cao tai
c6t 3, bang 3 va do chénh cao tlr gwong phan xa O dén méc d6 cao B cot 5, bang 3 theo so d6 do &

hinh 1;
- Do cao cta diém B duoc tinh theo cong thirc.
Hg = Ha + (21 — @) — S— (b1 — by)
Thay sb vao ta co:
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Thay sb vao ta c6:

Bang 3. Két quéa do thuc nghiém tai Block NO1, céng trinh 136 H6 Tung Méu, Ha Néi

Tén tang D6 cao goc gid dinh | Chénh cao do tr | Khodng cach S tir | Chénh cao tir gwong | D6 cao mdc

dat thiét bi | Hatai cac tang dét méc A dén dé dé thiét bi Disto D | phan xa O dénmébc | B taitang 2

DISTO™ - thiét bi Disto thiét bi Disto (a1- | t&i gwong phan d6 cao B tai tAng 2 Hg (m)
pro‘a (m) a2) (m) xa O (m) (b1-b2) (M)

1 2 3 4 5 6
Tang 16 0.000 0.328 45.139 -0.126 -44.685
Tang 25 0.000 0.316 73.953 -0.126 -73.511
Tang 32 0.000 0.322 96.340 -0.126 -95.892

Chung t6i ciing da tién hanh do dac thyc nghiém
chuyén dd cao qua giéng ding xubéng hadm bang
phuong phap thudc thép tai vi tri do thie nghiém thiét
bi Disto. Két qua do cao diém B tai tang 2, Block HH1

do dwoc bang phwong phap thuwéc thép (Treo qua ta
nang 05kg) két ho'p v&i may thiy chuén khi méc géc A
dét tai thng 16 la -44.6851m, tai tAng 25 la -73.5114m
va tai tAng 32 |a -95.8905m.

Bang 4. So sénh két qua chuyén do cao theo hai phuong phép

Phuong D6 cao méc S0 hiéu chinh D6 caomoe B b6 cao Chénh léch d6 cao
phap B chuyén hé s dandai | chuyén bang méc B gitva do bang thiét bi
chuyén dd | béngthwéc | cla thudcthép | thude thép sau chuyén Disto va do bang
cao thép DL=F*L/E*A hiéu chinh hé bang may thwéc thép (mm)
(m) (mm) sb dan dai thiét bi
(m) Disto (m)
1 2 3 4=2+3 5 6 =5-4
Tang 16 -44.683 -2.1 -44.6851 -44.685 -0.1
Tang 25 -73.508 -34 -73.5114 -73.511 -0.4
Tang 32 -95.886 -45 -95.8905 -95.892 +15
Nhéan Xét: cach cla Disto trung v&i phwong day doi, khi d6

- Tlr két qua so sanh & bang 4 cho thdy do cao
chuyén bang thiét bi Disto so v&i d6 cao chuyén
bang phwong phap truyén théng la phwong phap
chuyén bang thwdc thép cé sw sai léch nam trong
gi&i han cho phép (03mm) [1] khi d6 sau cuta giéng
dirng khoang 95m. Két qua thwc nghiém cho thay
c6 thé sir dung may Disto dé chuyén dd cao xudng
ham qua giéng dirng c6 chiéu sau t&i 95m, khac
phuc dwoc nhitng khé khan vé mét ky thuat thwong
gap khi dung cac phwong phéap khac dé chuyén do
cao xubng ham.

4. Két luan

Tir két qua phan tich vé ly thuyét va do dac thuc
nghiém, ching toi rat ra mét s6 két luan sau day:

- Hoan toan co thé st dung thiét bj Disto c6 do
chinh xac mg <
giéng ding tr mat dat xudng ham, dac biét hiéu
qua khi céng trinh dwdng hadm cé d6 sau téi 95m.
Khi dd sau giéng dirng Ién hon 95m thi can c6 cac
nghién clru tiép;

- Neén st dung phwong phép treo thiét bj Disto
trén miéng giéng dirng sao cho tia Laze do khoang

+ 1.5mm dé chuyén doé cao qua
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khodng cach do dwoc tir Disto dén gwong phan xa
dat d6 chinh xac theo yéu cau va rat dé thwc hién;

- Phai kiém nghiém thiét bi Disto trwérc khi chuyén
dd cao xubng ham.
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