KHOA HOC VA CONG NGHE MO

GIAI PHAP UNG DUNG CONG NGHE BINH V] VE TINH DE* - §
CHUYEN PO CAO QUA SONG TRONG XAY DUNG CAU &

1. Dat van dé

Trong xay dwng cdng trinh cdu (cau vuot séng,
cau vuot chwéng ngai vat trong khai thac mo, cau
béng tdi van chuyén khoang san qua séng,...),
chuyén dé cao qua séng hoac vuwot chuéng ngai
vat (goi tat 1a chuyén do cao qua song) la mot
nhiém vy quan trong cua cong tac trac dia cong
trinh. Theo [2] sai s6 trung phwong xac dinh chénh
cao gitra hai diém khéng ché trén hai b séng theo
hwédng truc cau khéng vot qua +10 mm.

Cac phwong phap truc tiép dé chuyén do cao qua
s6ng bao gdm [2]: phwong phap thiy chuan hinh hoc
(v&i @b hinh do kép), phwong phap thiy chuén luvong
giac va phuwong phap thiy chuan thuy tfinh. Cac
phuong phap nay phire tap trong khéu td chirc, doi
héi nhiéu céng strc cla nhitng ngudi thwc hién,
nhung khong phai bao gi¢ cling dat dwoc két qua
mong mudn. Véi diéu kién cong nghé hién nay, co thé
két hop cbng nghe dinh vi vé tinh (GNSS) vai thay
chuédn hinh hoc dé giai quyét glan tlep nhiém vu
chuyén do cao qua song. Khi d6 van d& méu chét 1a
xac dinh duoc di thwong do cao tai diém chi xac dinh
dd cao trac dia bang cong nghé GNSS, tir do tinh
dwoc dd cao thiy chuan clia diém nay.

Trong [1] da trinh bay phwong phap sb binh
phuong nhd nhét dé xac dinh di thwéng d6 cao cla
mét diém dua vao dj thweng dd cao tai cac mét Iwdi
mét s6 & vubng chiva diém dé theé* mé hinh trong
trwdng trai dat EGM-2008. Tuy nhién sw di biét thé
trong trudng thure té tai vi tri xay dung cu 1a didu
khong thé biét trwére, do vay mire do chic chén cia
gidi phap nay van la van dé ching ta phai can nhic.
Theo ching t6i, ¢6 thé can clr vao gia trj dj thuwérng do
cao thue té xac dinh dwoc béng thty chuan hinh hoc
chinh xac trén mét phia séng va cac tri do GNSS dé
ndi suy di thuwdng dd cao diém bén kia séng.

2. Giai phap néi suy di thwéng dd cao duwa
vao két qua do GNSS va thiuy chuan hinh hoc
dé giai quyét nhiém vu chuyén dé cao qua séng
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2.1. Giai phap néi suy dj thwong dé cao dwa
vao két qua do GNSS va thuy chuan hinh hoc
trén tuyén do theo hwo'ng truc cau

Trong pham vi nhé cua cong trinh cau (gla thiét
chiéu rong clia séng L<1 km), co thé coi- phan bé
mat geoid cuc bd va mat ellipxoid quy chiéu la
nhitng phan mat phang, goc l&ch gitka hai phan
mé&t phang nay khéng giébng nhau theo nhiing
hwéng khac nhau. Khi dé don gian va hiéu qua
nhat la nén bb tri tuyen do thdy chuan gitra cac
diém theo hwéng truc clu trén mot phia sbng va
cac canh do GNSS gitra nhung dlem nay va dlem
can xac dinh d6 cao thuy chuan nam trén truc cau
¢ b sbng dbi dién dé xac dinh cac di.thwong do

cao thuc té, ttr dé noi suy di thwong d6 cao diém' .

xét. Ky hiéu diém can xac dinh di thwéng do cao 13

A; 1 va 2 1a hai diém dwoc bb tri trén be séng ddi

dién nam trén hudng truc cau diqua A (hinh H.1).
Tién hanh do chénh cao hinh hoc gitra 1 va 2;

“dung ¢dng nghé GNSS theo ché d6 do tinh dé xac

dinh sb gia toa do va chénh cao trac dia gitra 1 va 2,
gitva 1 va A, gitta 2 va A (dé kiém tra). Thuc hién
viéc do ndi GNSS 'dé xac dinh toa do va o cao trac
dia diém 1, tlr d6 tinh dwoc toa dd va do cao tric dia
cac diém 2 va A; do thiy chuan dé& xac dinh dd cao
thly chuén diém 1 (day la nhiém vu bat budc), tir do
tinh d6 cao thly chuén diém 2. Nhiém vu |a phai xac
dinh dwge do cao thiy chuén cla diém A.
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H.1. So' dé bé tri tuyén do chuyén dé cao qua séng
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Ky hiéu: H;, h;, & - db cao trac dia, do cao thay
chuén va dj thwérng d6 cao ciia diém i. O day:
C=Hr-hy - (1)
T nhirng gia thiét trén, ap dung gidi phap néi
suy. tuyén tinh ta c6 céng thirc sau:
AZA‘I DA1 (2)
Ay, . Dy,
Trong do6: Ala1=Ci-Ca, AC‘lz-Cz-Ch vOi 4, G2 dwoc
xac dinh tlr cac trj do thay chuan hinh hoc va
GNSS trén tuyén 1-2; Das, Dy2 - Khodng cach
ngang tir-diém A dén diém 1, ttr diém 1 dén diém 2
duoc tinh theo toa'dd phang x, y nhan duwoc tir cac
tri do GNSS.

T do:

ACm_fﬁ‘:m BM (3)
12

" Ca=Cr- Ala (4)

Ap dung cong thtee (1) tinh dwgec 46 cao thiy
chuan cla diém'A nhw sau:

ha=Ha-Ca - ) L)

Bé kiem ftra, trén hwéng tuyén A-2, co thé bo tri
thém diém 3 ndm ngoai diém 2. Tién hanh do thém
cac tri do GNSS va thay chuan hinh hoc chinh xac
dén diém 3. Lwu y cac tri do tao thanh vong khép

kin dé kiém tra. Khi dé noi suy thém dj thwong do

cao cla diém.A tir diém 1 va diém 3 theo cach da
néu véi cac cong thirc tr (1) dén (5).

2.2. Giai phap néi suy di thwong dé cao dua
vao dj thwong dé cao xdc dinh bang coéng nghé
GNSS va thidy chuan hinh hoc tai -ba diém trén
mét bo séng theo hwéng truc cau - .

Trong treong hep trén mot bd séng theo hwdng
truc cau bb tri 3 diém (1, 2 va 3), sau khi tién hanh
do thaly chuan hinh hoc gitra 3 diém nay, ddng thoi
do céac base line béng c6ng nghé GNSS trong lwéi
gdm 4 diém (1, 2, 3 va A), di thwong do cao tai
diém A-dwoc tinh dua vao cdng thire sau [1], [3]:

{=agtaixi+agy, (6)
Tai day: x;, yi- Toa do phang cha diém i trong hé
foa d6 cuc bd, sir dung phép chiéu UTM va kinh
tuyén truc phu hop; ag, as, a, - Cac tham sb can
xac dinh. =

. Cong thire (6) viét dudi dang ma tran:

. =(Aa), (7)
vq’yi:
1%y A G
CAS|T X Y, |5 A=y | G516y |- (8)
1X3 Y3 a, Ca
5 Tl d6 tinh dwoc:
a=A"LL (9)

Dj thworng @6 cao tai diém A dwoc tinh dwa vao
cdng thire (6):

{a=(ap+aixatazyn). (10)

D6 cao thiy chudn cta diém A dwoc tinh theo
cong thire (5).

Nhw vay, trong trwéng hop trén ber séng dbi
dién theo hwéng truc cau bd tri ba diém 1, 2, 3 va
tién hanh do nhw da néu, gia tri di thwerng do cao
tai diém A dwoc tinh 3 1an: ndi suy theo huwéng
tuyén 1-2, tuyén 1-3 va ndi suy theo tam giac 1-2-3.
Céc gia tri nay dung dé kiém tra 1an nhau va nang
cao d6 chinh xac két qua nhan dwoec.

3. Do chinh xac di thwong dd cao ndi suy
theo két qua do GNSS va thiy chuén hinh hoc
trong chuyén dé cao qua sbéng

Thay céc gia tri trong cac cong thic tv (1) dén
(3) vao cbng thirc (4), ta cé:

Ha -ha =(H; -hy)-(Hy-h, -H; +h )B (11)
12

Sau khi bién ddi nhan duoc:

Ahpy=AHp -(AH,, - Ahyy). (Dm /DAz)- (12)

Tai day: AHIJ Hi-H;; Ahy=hy-h;.

Véi lwu y rang déi voi da s6 may thu GNSS, do
chinh xac chiéu dai canh xac dinh dwoc cao gap 2
l&n d6 chinh xac chénh cao, do vay khi chuyén
cbng thirc (12) sang sai s6 trung phwong co thé bd
qua sai sb chiéu dai canh. Tl dé:

f) 2
2 _ 2 2 27 Al
Mk, =Man,, T (Man, +Map,, .(Dm ]

“Cac may Trimble R10, Trimble R9s, Trimble
R8s cd dd chinh xac xac dinh chénh cao trac dia
trong-do tinh la (3.5 mm+0.4 ppm); d6 chinh xac
xac dinh chénh cao tréc dia trong do tinh ctia may
Trimble R2 1a £(5 mm+0.5 ppm).

Néu chon cép thiy chun hinh hoc gitra cac diém
trén tuyén do 1a hang Il (sai s6 trung phwong: +5
mm/km), sai sb trung phwong xac dinh chénh cao
trac dia trong do GNSS tinh 1a (5 mm+0.5 ppm),
khoang cach Da=1 km, ta c6 Bang gia fri tinh
M, theo ty s6 khoang cach Day/Dyznhw sau (Bang 1).

(13)

Bang 1. Sai sé trung phuwong chénh cao thay
chuén giika diém 1 va diém A

Da/Dyz | 20| 15 (121008 05

Myp,, (MM) (132 11,0 | 93 | 87 | 7.3 | 59

Tt Bang 1 ¢6 thé rit ra cac nhan xét:

» Véi dd chinh xac do dac nhw da chon, ty sé
DA1/D12=1,2, tire 1a khi Da1=1 km thi D>=0,83 km,
dd chinh xac chénh cao gitra diém 1 va diém A
dam bao yéu cau chuyén dd cao qua soéng
(mAhm <+10 mm).
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H.2. So d6 lwdi GPS - thiy chuan thuwe nghiém

» Khi ty s6 Dy/Dyzgidm di, tirc [a khi khoadng
cach Day ¢d dinh thi khodng cach Dy, tang Ién, sai
s6 trung phwong chénh cao My, gitra diém 1 va

diém A s& gidm di. Tuy nhién néu khoang cach D,
I&n thi chi phi do dac sé& I&n. Do vay hop Iy nhat
nén chon ty sd Da/D1,=1,2+0,8, tirc. 1a khi Das=1
km thi D4,=0,8+1,2 km.

4. Thwc nghiém

Trong tinh todn thwe nghiém, st dung két qua
do dac va binh sai lwéi thdy chudn hinh hoc két
hop véi lvdi GPS trén khu vuwe xay dwng Nha may
Thép Viing Ang, thudc huyén Ky Anh, tinh Ha Tinh.
Lwai thay chuan hinh hoc dwoc do theo tiéu chuan
lwéi hang Il nha nuwéc; lwdi GPS tuong du’ur‘ig
hang IV dwoc do bang may Trimble R3 theo ché d6
do tinh v&i dd chinh xac xac dinh chénh ‘cao. tric
dia 1a £(10 mm+1 ppm). A

Trén hinh H.2, lwéi cé6 3 diém. khéng ché
269424, 269425, 269426 twong duong diém hang

[l nha nuwéce; 19 diém sau day ddng thoi cé toa d6

trdc dia, toa dd phang, dd cao trac dia va dd cao
thiy chuan: 269424, 269425, 269426, GPS1,
GPS2, GPS10, GPS11, GPS12, GPS13, GPS14,
GPS15, GPS16, GPS17, GPS18, GPS19, GPS20,
GPS21, GPS22 va GPS823. Qua trinh tinh toan
dwoc thwe hién theo trinh tw sau: '

» Tinh toan ndi suy di thwdng dd cao theo
tuyén gdém hai didm nai suy 1 va 2 ké tiép nhau (goi
la tuyén ngén) theo cac céng thirc tir (1) dén (4).
Ky hiéu cac.diém trong -Bang lay tir cac cong thirc
nay. Két qua tinh toan duorc thé hién & Bang 2.

» Tinh tean ndi suy di thwéng dé cao theo
tuyén gdm hai diém ndi suy 1 va 3 b qua diém 2
(goi 1a tuyén dai) theo cac cong thirc tir (1) dén (4).
Két qua tinh toan dwoc thé hién trén Bang 3.

> Tinh toan néi suy di thwéng do cao theo tam

giac doc tuyén gdbm ba diém dung dé ndi suy 1, 2
va 3 (goi la ndi suy theo tam giac) theo cac céng
thirc tir (6) dén (9). Két qua tinh toan dwoc thé hién
trén Bang 4. '

Bang 2. Két qua tinh toén ndi suy dj thuromg dé cao theo tuyén ngan (don vi m)

Diém A | Diém 1 | Diém 2 | Dp; ¢ Dy, Ea-brz | Alag £ Ea 3¢ (m)
GPS17 | 269425 | GPS16 | 1051.727| 909.620] -0,0111] -0,0129] -2,1764| -2,1763]  0,0001
GPS22 | GPS20 | GPS18 | 1453.136] 1797.437| -0,0126] -0,0102| -2,1128| -2,1039]  0,0089
269426 | GPS22 | GPS20 | 823.236| 1453.136] -0,0191] -0,0108| -2,0931| -2,1015| . -0,0084
269425 | GPS16 | GPS15 | 909.620| 965.724| -0,0090 -0,0085] -2,1919] -2,1893| 0,0026
GPS18 | GPS19 | GPS1 | 885.653| 1527.158] 0,0034| 0,0020] -2,1444| -2,1355] 0,0088
GPS19 | GPS18 | GPS20 | 9374032| 1797.437| 10,0126 0,0065| -2,1421| -2,1424| -0,0003
GPS11 | GPS12 | GPS13 | 1384.833] 1273.719] -0,0261| -0,0283| -2,1377| -2,1354| : 0,0023
GPS12 | GPS13 | GPS14 | 1273.719] 1299.247| -0,0260{ -0,0255| -2,1666| -2,1660| ~ 0,0005
GPS14 | GPS15 | GPS16 | 1229.923| 965.724] 0,0090[  0,0115] -2,2209] -2,2181]  0,0028

Trong cac Bang 2, 3 va 4: ¢'a, Ca- di thweng do
cao tinh theo coéng thirc (4) va di thwdng dé cao da
biét clia diém A; do lech 8¢=(C"a-Ca). T két qua
tinh & cac Bang 2, 3 va 4 lap dwoc Bang théng ké
két qua cudi ciing (Bang 5).

Twr két qua tinh toan thwe nghiém cé thé rat ra
mot sb nhan xét sau day:

BN cone NaHiEp mo. so 2 - 2018

> Két qua tinh dj thwong do cao tai diém A theo
ba phwong an vé co ban phu hop véi nhau; sw
khac biét 1a khéng l&n va ciing khéng thé hién ré
tinh quy luat. Nguyén nhan la do dé chinh xac di
thwdng dd cao xac dinh dwgc khéng -nhirng phuy
thudc vao dd chinh xac do dac ma con phu thudc

vao céc “dj biét” vé dj thwong do cao;

« 4
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> Két qua tinh d6 chénh dj thwéng dd cao tai
diém ndi suy (diém A) cho thdy dd chinh xac dat

dwoc dam bao yéu cau chuyén do cao qua séng
(my;, <10 mm).

Bang 3. Két qua tinh toan ngi suy dj thuong do cao theo tuyén dai (don vi m)

piém A | Diém 1 | Diém 3 Da D13 L Al £ Ca 8¢ (m)
269426 | GPS22 | GPS18 | 823.236| 3248.049| -0,0316| -0,0080| -2,0959| -2,1015| -0,0056
269425 | GPS16 | GPS14 | 909.620| 2194.649| -0,0177| -0,0073| -2,1930| -2,1893| 0,0038
GPS11 | GPS12 | GPS14 | 1384.833| 2571.405| -0,0521| -0,0281| -2,1379| -2,1354| 0,0025
GPS11 | GPS12 | GPS15 | 1384.833| 2973.554| -0,0434| -0,0202| -2,1458| -2,1354| 0,0104
GPS18 | GPS20 | 269426 | 1797.437| 2265.093| 0,0215| 0,0171 -2,1400] -2,1355| 0,0045
GPS22 | GPS23'| GPS10 | 855.843| 2144.330| -0,0042| -0,0017| -2,1131| -2,1039| 0,0092
GPS22 | GPS23 | GPS11 | 855.843| 2620.696| -0,0207| -0,0067| -2,1080| -2,1039| 0,0041
GPS22 | GPS20 | ‘GPS19 | 1453.136| 2672.377| -0,0194| -0,0106| -2,1124| -2,1039| 0,0085
269426 | GPS23 | GPS13 | 772.336| 2839.195| -0,0773| -0,0210| -2,0937| -2,1015| -0,0078
. GPS22 | 269426 | GPS10 | 823.236| 2409.324| -0,0175| -0,0060| -2,0955| -2,1039| -0,0084
GPS19 | GPS18 | GPS22 | 937.032| 3248.049| 0,0316| 0,0091| -2,1447| -2,1424| 0,0022
Béng 4. Két qua tinh toan néi suy dj thuong dé cao theo tam giac (don vi m)
Diém A ~Tam giac 1-2-3 Da ' Ea 3¢ (m)
. 269426 GPS22-GPS20-GPS18 823.236 -2,1064 -2,1057 0,0006
269425 GPS16-GPS15-GPS14 909.620 -2,1974 -2,1893 0,0082
GPS11. GPS12-GPS13-GPS14 1384.833 -2,1374 -2,1354 0,0020
GPS11: | GPS12-GPS13-GPS15° 1384.833 -2,1383 -2,1354 _ 0,0029
GPS18 GPS20-GPS22-269426 1797.437 -2,1397 -2,1355 0,0041
269425 GPS16-GPS15-GPS13 909.620 -2,1951 -2,1893 0,0059
GPS15 GPS16-269425-GPS18 965.724 -2,2174 -2,2094 0,0080
GPS22 GPS20-GPS18-GPS19 1453.136 |.- " -2,1126 -2,1039 0,0087

Bang 5. Két qua tinh toan ndi suy di thuong dé
cao theo ba phuwong an (don vi m)

- 5¢ (m)
biém A [ Noi suy theo [Noi suy theo | Noi suy theo

. tuyén ngén | tuyén dai tam giac
269426 | -0,0084 - 0,0056 0,0006
269425 0,0026 0,0038 0,0082
GPS11| 00,0023 0,0025 0,0020
GPS11| 70,0023 0,0104 0,0029
GPS18 - 0,0045 0,0041
GPS22 0,0089 0,0085 0,0087
GPS19| -0,0003 0,0022 -

5. Két luan

» Tl két qua nghién clru néu trén, cd thé rut ra
mot sb két luan nhu sau:

> Glal phap ndi suy dj thwdng do cao diém trén

truc ciu dwya vao cac tri do thiy chudn hinh hoc

gitta cac diém s dung cho ndi suy trén phia b&
song dbi dién va tri do GNSS gitra cac diém nay va
diém ndi suy dwoc trinh bay trong bai béo |1a chat
ché vé Iy thuyét, co tinh kha thi va hiéu qua cao dée
chuyén dd cao qua séng.

> Do chinh xac xac dinh chénh cao trac dia
béng céng nghé GNSS & ché dd do tinh dbi voi
cac may thu vé tinh hién nay dam bao dod chinh xac
yéu cau ndi suy di thwong do cao khi chuyen do
cao qua song trong xay dwng céng trinh cau.0
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difference in height.

SUMMARY

The calculation of transport parameters
(critical velocity, pressure drop, etc.) for coal-
water slurry is very important. These
parameters depend on the characteristics of
the mixture, transport diagram, pipe size and
some other technical factors.

The paper also determines the way to
select the appropriate ratio in distance
between the interpolated point and the point
in the other bank of the river, and in distance
between two interpolated points.
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Based on the characteristics of coal-water
slurry,. the paper presents methods of
calculation and determination of transport
parameters for the design transportation
system.




