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~ NGHIEN CUU PHUONG PHAP XAC PINH HE SO CHIET QUANG
VA ANH HUONG DOI VOI CAC KET QUA PO PQ CAO TREN VUNG MO

NGUYEN QUOC LONG, Trurong Pai hoc Mé - Dja chat

Tom tat: O Viét Nam, cdc vimg mé dwoc phdn bo chii yéu & cdc noi ¢é bé mdt dia hinh phire
tap; déi niii cao, rimg rdm, séng suéi chia cat, diéu kién khi hdu thay doi. Két qua khai thac
mo 19 thién da tao ra cac hinh thadi dia hinh nhdan sinh nhu long moong sdu, bai thdi cao v.v...
Piéu kién phan tang khéng khi véi mdt dg bién déi cong véi cde diéu kién thoi tiét vi khi hdu
phite tap da lam ting dnh hwéng ciia chiét quang doi véi cdac két qua do do cao trén ving mo.
Bai bdo phan tich anh hwéng cia chiét quang va phirong phép xdc dinh hé sé chiét quang cho

ving mo.

1. Mé dau

6 Viét Nam, cac vung mo duogc phén b
chu yeu & cac noi c¢6 bé mat dia hinh phre tap
nhu d6i ndi cao, rimg ram, song sudi chia cit,
diéu kién khi hau thay do6i. Két qua khai thac
mo 10 thién da tao ra cac hinh thai dia hinh nhan
sinh nhu long moong séu, bai thai cao v.v..
Diéu kién phan tang khong khi véi mat do blen
ddi cong vai cac diéu kién thoi tiét vi khi hau
phtrc tap dé lam tang anh hudng cia chiét
quang ddi véi cac ket qua do trén vung mo [1].
Trong nhimg nam gan day, véi sy cai tlen va
phat trién khong ngimg cua cac thiét bi tric dia,
cac may toan dac dién tir (total station) ngay
cang duogc tng dung rong rai trong cac phép do
trén ving mo. P9 cao xac dinh bang may toan
dac dién tu dua trén nguyén ly do cao lugng
glaC Anh huong cua chiét quang ddi voi cac
két qua do 1a khong thé tranh khoi. Tuy vay, 5O
luong cong trinh nghién ctru vé anh huong cta
chiét quang trén bé mit mo noi chung va trong
cac mo 19 thién khai thac xudng su ¢ Viét Nam
rat it, chua phan anh duogc tinh chat phtc tap
ctia dia hinh dén két qué xac dinh hé s6 chiét
quang. C4c s6 hiéu chinh hé sé chiét quang déu
lay theo quy pham ctia Lién X6 (cii) [2]. Viéc
xac dinh cac hé sb chiét quang cho ving moé
Viét Nam 1a can thiét nham nang cao do chinh
xac cac két qua do.
2. Ban chét hién twong chiét quang

Ban chat cua chiét quang 1a hién tuong
khuc xa khi &nh sang di qua cac moéi truong
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khong khi c6 mat do khac nhau. Tia sang tir muc
tiéu dén ngudi dimg may di theo mot dudng cong,
duong cong nay khong cd dinh ma & tai moi
diém khéc nhau c6 gia tri khac nhau [3]. Tia
sang tir diém A dén diém B duoc md ta bang
phuong trinh vi phan sau day:

vdt=dl , Q)
trong do:

v :% - van toc lan truyén song dién tir;

dl - quing dudng song dién tir di chuyén
trong thoi gian dt;

c - van tdc &nh sang trong chan khong;

n - hé s6 chiét suat ciia moi truong khdng khi.

Thoi gian lan truyén cua song tir diém A
dén diém B s& béng'

t:Tdt —=—j ndl . 2)

Tndl =min (3)

Ching ta biét rang: Trong mdi trudng
khong dong nhat, song dién tir lan truyen tr A
dén B trong thoi gian ngan nhét. Thoi gian séng
dién tur lan truyen la ngdn nhat, néu:

Phén tich diéu kién (3), ta nhan duoc biéu
thuc:
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trong do: Pl do cong cua tia ngam.



Ty s6 gitta ban kinh Trai dit va béan kinh
duong cong tia ngam tai mot diém dwoc goi 1a
hé sb chiét quang tai diém d6. Theo két qua
nghién cau caa Jordan [3], hé sé chiét quang tai
mot diém trén dudng cong c6 thé duoc tinh
bang cong thic thyc nghiém nhu sau:

B 1

k= 02325760 i )-@- 29,39u) , (5)
trong do:

B - &p suat khdng khi;

o - hang so;

t - nhiét d6 khdng khi;

u - gra-dien nhiét do theo do cao.

Trén day la cong thirc tinh hé s6 chiét quang
tai mot diém. Trong thyc té, can phai tinh hé s6
Chlet quang trung binh di doc sudt chiéu dai tia
ngam qua cac I6p khong khi c6 mat do va cac
diéu kién khéc nhau. Quan hé gitra hé sb chiét
quang trung binh va hé sb chiét quang thanh
phan duoc xac dinh bang cong thic sau day:

2 B
m= [kidr (6)
A 1 ’
trong d6: S - chiceu dai tia ngam;

| — khoang céch tir diém dau cho dén mot
diém ma tai do hé so chiét quang bang k.

k
A

Budi Budi
sang chiéu

0 N

Cho dén nay, di c6 nhiéu nghién ctu vé
Chlet quang va cac phuong phap xac_dinh hé
sb chiét quang. Moi phuong phap déu co cac
vu nhuoc diém va diéu kién tng dung riéng.
Mot nhan dinh chung c6 thé dé dang nhan
thay 1a: O cac khu vuc dia hinh khac nhau thi
hé sb chiét quang ciing khac nhau va gié tri
cia nd phu thudoc vao nhiéu yéu té. Trong
nghién cuu [3], tac gia da thu nghiém nghién
ctu xac dinh hé 30 chiét quang trén mot dia
hinh da dang bao gém cac 16p khong khi & do
cao kh&c nhau, to 2~25m, 75~100m va
400~500m. Két qua nghién ctru cho thay rang:
O 16p khong khi ¢6 do cao 2~25m, hg s6 chiét
quang k mang dau duong. Tri s6 va sy bién
dong cua hé sb chiét quang ¢ cac I6p khong
khi trén cao nho hon nhiéu so véi tri s6 va su
bién dong cua hé sb chiét quang & cac lop
khong khi sat mat dat. O 1op khéng khi
75~100m, trong cac ngay troi trong, it may,
hé s6 chiét quang cuc dai  kmax= 0,31; trong
cac ngay may mu kmax= 0,43. Trong I6p khong
khi 400~500m, trong cac ngay troi trong, it
may, hé sé chiét quang cuc dai kmax= 0,18; cac
ngay may mu kmax=0,20 (hinh 1).
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Hinh 1. Anh huéng caa chiét quang.

a. Ngay dep troi ,

b. Ngay nhiéu may
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Nhiéu két qua nghién ctu ciing khing
dinh rang: Trong cing mot diéu kién thoi tiét
nhu nhau, trong mua dong hé sé chiét quang l6n
hon so v6i mua hé. Hé sb chiét quang phu thudc
vao thoi gian trong mot ngay, cac mua trong
nam va do cao tia ngim. Mit khac, hé sb chiét
quang ciing phu thudc vao chiéu dai tia ngam,
tinh chat va cau tric bé mat ma tia ngam di qua.
C6 nhiéu phuong phap xac dinh hé sb chiét
quang, c6 thé khai quéat trong ba nhém chinh:

- Dya trén két qua do khoang thién dinh;

- Dua trén két qua do diéu kién khi hau,
thoi tiét (nhiét do, ap suat, gra-dién nhiét do
theo do cao);

- Tir céc két qua do do tan xa cua anh sang.
3. Xac dinh hé s chiét quang tir két qua do
khoang thién dinh

Hé sb chiét quang cd thé tinh tir d6 chénh
cao, goc thién dinh va khoang cach gitra hai
diém A va B (hinh 2). Xuit phat tur cong thuce
tinh do chénh cao luong giac giira hai diém:

s’
h=SctgZ+_—[1-k), 7
SctgZ+-=(1-k) ™)

trong do:

S — khoang cach giita hai diém A va B;

Z — gbc thién dinh tai diém A va B.

Néu d6 chénh cao h dugc xac dinh (tir do
cao hinh hoc), trong cong thuc (7 ) chi con lai
mot an so la hé sé chiét quang phai xac dinh:

k=1-(h- 5ctgz)2R (8)

Hé s6 chiét quang ciing c6 thé xac dinh tur
ket qua do dong thoi khoang thién dinh tai diém
cudi cua tia ngam. Cong thirc (7) duoc trinh bay

cho ca hai tram do A va B:
2

S
h=SctgZ, + > (1-K). 9
g 1+2R( ) 9)

2

S
~h=8ctgZ, + —(1-k)). 10
ctgZ, + - (1K) (10)

Cong hai phuong trinh (9) va (10), do
chénh cao h bi triét tiéu, hé so chiét quang k sé
duoc xac dinh theo cbng thuec:

k=1+— (cth +ctgZ,), (12)

trong do: i
Z1— goc thién dinh tai diém A,
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Z>— goc thién dinh tai diém B;
O (hinh 2):

Hi —dd cao diém A:

Hz — d6 cao diém B.

(0]
Hinh 2. Nguyén ly xac dinh hé sb chiét
quang tir két qua do khoang thién dinh

Hé sb chiét quang ciing co thé xac dinh dua
trén két qua do diéu kién khi hau, thoi tiét, hoac
tir cac két qua do do tan xa cua anh sang. Trong
phuong phép dua trén két qua do diéu kién khi
hau, thoi tiét, can phai do duoc cac thdng sb
nhiét do, 4p suét, gra-dién nhiét do theo d6 cao
trén toan bo tia ngam. Trong thuc té, day 1a viéc
rat khé khan, mat nhiéu thoi gian céng suc tham
chi khong thuc hién dugc. Phuong phéap tinh
chat tan xa cua anh sang duwa trén nguyén ly hé
s6 khic xa cua song anh sang phu thugc vao
bude song, cd nghia la phu thuéc vao mau cua
anh sang. Doi v6i cac moi trudong trong sudt,
trong d6 c6 khong khi, hé s khic xa anh séng
ty 1€ nghich véi bude song. Budc song mau do
I6n hon budc séng mau xanh lo, tia ngam mau
do s& it chiu anh huong chiét quang hon tia
sang mau xanh lo. Viéc ap dung phuong phap
nay ciing gap kho khin va can c6 céc thiét bi
loc mau chuyén dung.

4. Két luan

Vung mo Viét Nam, dic biét 1a bé than
Quang Ninh nim & vang dia hinh phic tap, hién
hitu hau hét cac yéu t6 gay ra hién tuong chiét
quang khdng khi, anh huéng dén do chinh xéac



két qua do do cao ké ca trén bé mat va trong
long mé 19 thién khai thac xuong sau.

Hé 50 chlet quang bién dong theo khu vuc
va cac yéu td ngoai canh. Viéc xac dinh hé sb
chiét quang cho ting mo, hay cho mét khu vyc
cum mo ludn ludn 13 van 4 thoi su va cap thiét,
Can khao sat diéu kién cu thé véi nhiing phan
tich ddy du, c6 co s khoa hoc @ lwa chon
phuong phap hop ly, nham xac dinh hé sé chiét
quang c6 do tin cdy cao hiéu chinh cho céc két
qua do do6 cao trén vung mo.

C6 nhiéu phuong phap xac dinh hé s6
chiét guang. M&i phuong phap déu c6 cac uu
nhuogc diém va diéu kién (mg dung riéng, trong

diéu kién cac mo 16 thién Viét Nam, phuong
phap xac dinh theo khoang thién dinh la phu
hop nhét.
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SUMMARY
On the methods of refraction determination for height correction on the mining area
Nguyen Quoc Long University of Mining and Geology
In Vietnam, the mines are located on the diversity areas. In mine locations, a lot of
anthropogenic reliefs such as high dumps and deep bottoms have been formed as the consequence
of the open pit mining activities. The refraction is affected seriously by the bedded layers of
atmosphere. The paper deals with analysis methods of refraction determination for height correction

on the mining area.

ANH HUONG CUA CHIET QUANG...

Véi cac thiét bi laser hién dai, do chinh xac
do cac dai lugng trong ham 10 duoc nang 1én
dang ké, giam nhiéu cong suc, thoi gian va an
toan lao dong. Tuy vay, diéu kién méi trudng
do trong ham 10 lai rat phuc tap, anh hudng cta
chiét quang 14 rat dang ké va khong thé tranh
khoi, lai bién dong theo khong gian va thoi
gian. Can nghién ctru xac dinh cac hé sé chiét
quang va quy lut anh hudng cta chung d6i voi
cac két qua do dac trong ham 10.
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SUMMARY
Influence of vertical refraction on the precission of laser measurement in underground mines
Vo Ngoc Dung, University of Mining and Geology

Abstract. When laser beam passes from a medium of one density into a medium of a
different density, the rays change in direction (bend). The change in direction is called refraction.
Since sight lines are light rays, they are refracted, or bent, by changes in the underground mining
atmosphere, causing errors in angular, distance and elevation measurement. The influence of
vertical refraction on the precission of laser measurement in underground mines is discussed.
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