. CHUONG 5
TRUYEN TOA PO VA PO CAO TU MAT BANG CO SO LEN CAC TANG

Truyén toa do va do cao la cong viéc phai dugc thuc hién thudng xuyén trong qua
trinh xay dung phan than nha cao tang. Tuy nhién day la mot dang cong viéc rat dac thu vi
vy chiing t6i chuyén toan b noi dung nay thanh mot chuong dé tién theo doi. Dé dam
bio do thang ding clia tod nha trén sudt chiéu cao, cdc truc cong trinh tai tt ca cic tang
xay dung déu phai duoc dinh vi sao cho cling ndm trong mot mat phang thang ding di qua
céc truc tuong tng trén mit bang goc. Tic 1a cac diém toa do cua ludi bo tri co s& da lap
trén mit bang goc s& dugc chuyén Ién mit san thi cong xay dung ciia cdc ting theo mot
dudng thang ding. D€ ddm béo diéu kién nay cin thiét phai truyén toa do tir mit biang co
s& lén tat ca cdc tAng con lai ciia toa nha. Qua trinh truyén toa do tir mit bang co s& 1én
cac mit biang xay dung 12 mot dang cong viéc rit quan trong khi xay dung cong trinh ¢6
chiéu cao 16n. Cong viéc nay s& dugc thuc hién bang nhiéu phuong 4n va c6 thé lua chon
bang mot trong cac phuong an sau:

=1. Truyén toa do bang may Kinh vi

Thuc chat cua viéc truyén toa do tir mat bang co so 1én cdc tAng bang may kinh vi 1a
phuong phdp st dung mit phang diing clia may kinh vi. Pay 1a phuong phap chiéu diém
bang tia ngdm nghiéng, c6 thé thuc hién & nhitng noi diéu kién xay dung rong rii, cong
trinh xay dung cé soO tang it hon 4. Hoan toan khong phtt hop cho nhiing nha c6 s6 tang
cao hon va nhiing nha xay chen mit bang xung quanh chat hep. Quy trinh thuc hién dugc
tién hanh theo cac budc :

1. Gui cac diém dau truc trén mat bang co sé ra ngoai

Do qué trinh xay dung toa nha cao din lén thi cdc huéng ngam dan bi che 14p va
mat tdc dung. Vi vay dé truyén toa do bang mdy kinh v§ lén cic ting viéc dau tién 12 phai
glri cac diém dAu truc ra ngoai. Khoang cach tir diém gtri dén chan cong trinh t6t nhat nén
chon x4p xi bang chiéu cao cua no, dé goc ding < 45°. Qua trinh glri diém dugc ti€n hanh
bing mdy kinh v§ va thuéc thép dua vao cic diém lu6i khong ché bén trong. Cac di€ém giri
dugc ddnh ddu can than do bé tong va gan ddu moc dé bao quan cho qu4 trinh sir dung sau
nay. Thong thudng cdc diém dau truc thudng dugc gui léch so vdi truc mot khoang cachtir
50 cm dén 80 cm dé tién cho qud trinh thuc hién va thi cong .

2. Gui cac diém dinh huéng ra ngoai

Sau khi da gtri cdc di€ém dau truc can ti€p tuc gli cac diém dinh hudng ra ngoai. Cic
diém nay thuong nam trén duong kéo dai hodc vuong goc clia cac truc chinh. Theo huéng
mdi truc chinh can dat mot ciap moc thang hang nhu hinh vé :

C4c diém dinh huéng khong cdn chon méc ma chi can danh dau bing son 1én cdc dia
vat xung quanh khu vuc xay dung nhu tuong cta cac toa nha lan can, hang rao hoac via
he. Khi ddnh ddu can dac biét luu y chon céc doi tuong dia vat 6n dinh khong bi thay déi
vi tri. Cac diém dinh huéng phai b6 tri cac xa mdy mot khoang t6i thiéu biang khoang cdch
tr diém dat mdy dén chan cong trinh.
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Hinh: 5.1.1 Gti diém dinh huéng ra ngoai cong trinh

3. Qua trinh truyén toa do biang may kinh vi.

3.1 Noéi dung cua phuong phap
Gia sir can chuyén diém G1 12 giao diém cua cic truc I-I vd A-A (hodc giao diém
clia nhitng dudng thang song song véi cdc truc ndy). Trong giai doan chuén bi ching ta da
danh d4u dugc 2 diém dat mdy I' ndm trén truc I-I kéo dai va A' ndm trén truc A-A kéo dai
va céc diém dinh huéng DH; va DH,. (Hinh3-4). Qu4 trinh chuyén diém G1 tir mat bang
co sG lén cac tang trén dugc thuc hién nhu sau:
- Dat mdy tai diém I', can bing mdy va doi tam chinh x4c sau d6 dinh huéng may vé
diém DH; va m& mot géc biang 90° , trén hudng vuong géc nay danh diu 2 di€ém tam
thoi 1 va 2 cach nhau 60-100 cm sao cho diém G1 cin chuyén nim gitta 2 diém nay.
Dé loai trir anh hudng cua sai s6 2C can thuc hién viéc ngdm chudn va dung géc
vuong & hai vi tri ban do: ban do trai va ban do phai roi sau d6 1ay vi tri trung binh.
Dé tang do chinh x4c dung géc vuong sau khi danh dau so bo vi tri diém 1 va diém
2 thi ti€n hanh do géc vira dung duoc 3-4 vong do sau d6 tinh gia tri chinh xac cua
g6c va hiéu chinh n6 vé géc vuong. Luong hiéu chinh dugc tinh theo cong thiic
oD (5.1.1)
P
trong do: € - chénh léch gia tri géc chinh x4c so véi 90°
p - Khoang céch tir diém dat may t6i diém danh dau
Chuyén mdy sang diém A' va ciing thuc hién cédc thao tac tuong tu nhu tai diém I'
d4nh d4u dugc hai diém 3 va 4. Giao diém ctia hai doan thang 1-2 va 3-4 cho ching
ta vi tri diém G1 trén mat san mdi.
Ciing lam twong tu nhu d6i véi diém G1 ching ta c6 thé chi€u duoc ta ca cac diém
G2, G3 va G4 tir mat bang co s6 1én céc tang trén.
3.2 Do chinh xac cua phuong phap
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Do chinh xac cta phuong phap nay phu thuoc vao do chinh xac dung goc
vuong. Sai s6 nay phu thudc vao cac yéu to sau:

- Sai s6 ngam chuan.
- Sai s6 2C.

- Sai s6 do do nghiéng cua truc chinh cta may.

-Kha nang doi tam, do phéng dai, sai s6 do ddnh d4u diém .

Anh hudng cia sai s6 2C c6 thé loai trir bing cach do & 2 vi tri ban do: ban do trdi va
ban do phai. anh hudng clia sai s6 doi tam mady t6i sai s6 dung géc vuong ciing chi nam
trong pham vi tir 2"-3". Nhu vay néu khong ké dén sai s6 do do nghiéng cua truc may thi
véi mot chuong trinh do cén than chiing ta c6 thé dung dugc géc vuong vdi sai s6 nam
trong khoang tir 2"+ 3" biang mot chuong trinh do don gian ciing ¢6 thé dung dugec mot géc
vuong véi sai s6 khoang 5", Sai s6 ddnh dau diém s& nam trong khoang 1+ 1,5mm.

Bang: 5.1.1 P06 nhay cua bot nuéc mot s6 mdy kinh vi va toan dac dién tu

Tén may Nudc san xuat t"/2mm Ghi chu
0T-02 Lién x0 (cii) 6"
Theo 010A bric 20"
Theo 20 Dic 30"
T2 Lién x0 (cii) 15"
SET-2B SOKKIA nhat 20"
SET-3B SOKKIA nhat 30"
TC-600 LEICA Thuy si 30"
TC-1800 LEICA Thuy si 12"
TCR-303 LEICA Thuy si 20"
DTM-350 NIKON Nhat 30"
DTM-730 NIKON Nhat 30"
GTS-225 TOPCON Nhat 30"
D104 TOPCON Nhat 60"

Nguon sai s6 nguy hiém nhat trong phuong phap nay, theo ¥ kién ctia chiing toi d6 1a
anh hudng do nghiéng cua truc ding cua mdy kinh vi. Chiing ta biét rang, khi lam viéc véi
mdy kinh vi ching ta phai dit may tai diém do sao cho tAm clia né triing véi tam cuia ddu
mac va truc ding ciia mdy trung v6i dudng day doi di qua dau moc nay. Viéc lam cho truc
ding ctia may trung véi duong day doi duoc goi 1a qua trinh can may, qua trinh nay dugc
thuc hién nho cac loai bot nudc. Trén thuc t€ truc diing cua mdy va phuong cua duong day
doi thuong khong trung nhau do chat lugng (d0 nhay) ctia bot nudc st dung trong may va
cdc diéu kién ngoai canh tic dong dén. Do nhay ctia bot nude duoc ky hiéu 1a t, don vi 1a
" (gidy goc) biéu thi géc & tam ting véi 1 cung c6 chiéu dai 12 2mm clia mét cong cia bot
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nuée. Bang 5.1 & trén thé hién céc gid tri do nhay cua bot thuy trong mot s6 may kinh vi
va mdy toan dac dién tu.

C6 thé dé dang x4c dinh dugc goc nghiéng cua truc diing ctia mdy kinh vi hodc may
toan dac dién tir bang cdch doc s6 trén bién do ding cua mdy & céc vi tri khac nhau cia
ban do ngang. Thuc nghiém sau day dugc thuc hién véi mot s6 mdy toan dac dién tir cua

phong TDCT vién KHCN Xay dung.
Bang: 5.1.2 Két qua khao sat goc nghiéng cua truc diing cia may TBDT

( Mdy LEICA TC-1800 N °422424 Thuy S5)

S6 doc ban do ngang Géc Z Géc Z Géc Z
0° 90°00° 19 75°24° 22 50°43°49
60 90° 00 '15 75°24'19 50 43'47
120 90° 00 '12 75°24'16 50° 43'44
180 90° 00 '12 75°24'15 50° 43'43
240 90° 00 '14 75°24'18 50° 43'44
300 90° 00 '18 75° 24' 21 50° 43'48
360 90° 00 '19 75°24'22 50° 43'49
Liax = Login =1"

Bang: 5.1.3 Két qua khao sat goc nghiéng cua truc ding cua may TBDT

(SET2C SOKKIA s6 37631 Nhat)

S6 doc ban do ngang Géc Z Géc Z Géc Z
0° 91°00° 23 55°35” 45 70°32°55
60 91°00' 20 55°35'39 70° 32'53
120 91°00'31 55° 35'46 70° 32'54
180 91°00 ' 32 55 °35'39 70° 32'53
240 91° 00 27 55° 35'47 70°32'42
300 91°00'24 55°35'43 70°32'41
360 91°00 ' 21 55 35'43 70°32'48
Zax = Linin =14"

max 'min

Khi truc ding ctia may bi nghiéng di mot géc S thi truc quay cua ong kinh (truc
ngang) bi nghiéng 1 géc la i

1 =0 cosa (5.1.2)
o la géc phuong vi ctia vecto nghiéng cua truc ding

Sai s6 trong s6 dac ctia ban do ngang do do nghiéng clia truc ngang dugc tinh theo
cong thuc:

As = d cosa tgV (5.1.3)
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Trong d6 V 1a géc nghiéng cua tia ngdm
Sai s6 Askhong thé loai trir bang cach doc s6 ¢ hai vi tri ban do

Sai s6 Az s€ dan dén sai s6 dich ngang cua di€ém chi€u l1én mat san

q=A»A; 2"=6c0s0cth2" (5.1.4)
p p
Bang: 5.1.4 Sai so dich ngang khi do nghiéng truc ding (6 =30" va 5 = 10")
Goc y o =30" d=10"
As q (mm) As q (mm)
5° 2.6 1.3 0.86 0.43
10° 53 2.6 1.77 0.86
15° 8.0 3.9 2.67 1.30
20° 10.9 5.3 3.63 1.77
25° 14.0 6.8 4.67 2.27
30° 17.3 8.4 5.77 2.80
35° 21.0 10.2 7.00 3.40
40° 25.2 12.2 8.40 4.07
45° 30.0 14.5 10.00 4.83
50° 35.8 17.3 11.93 5.77
55° 42.8 20.7 14.27 6.90
60° 52.0 25.2 17.33 8.40

Cac s0 liéu trong bang 5.1.4 trén day dugc tinh cho 2 truong hop: truong hop 1 may
kinh vi c6 géc nghiéng cua truc ding 6 = 30” va trudng hgp hai & = 10”, khoang cich tur
mady dén diém chiéu cho ca 2 truong hop 12 100m.

Nhu vay, néu géi han sai s6 chi€u di€ém 12 Smm thi sai s6 theo mdi huéng dugc phap

la % ~4mm . Nhu vay néu su dung loai mdy cé géc nghiéng cua truc ding 1a 30" thi géc
nghiéng clia tia ngdm khong 16n hon 15°. Néu sir dung mdy c6 géc nghiéng < 10” thi géc
nghiéng cua tia ngam c6 thé cho phép t6i 45° trong trudng hop khoang cdch tir mdy dén
diém chiéu = 100m.

Nhu vay phuong phdp ngadm nghiéng bang may kinh vy thuong gap sai s6 16n khi s6
tAng nhiéu 1én do gid tri cha goc ding ting lén. Ngoai ra phuong phdp ngdm nghiéng c6
thé chuyén lén trén dudng vién ngoai clia san ngang hay mat cot dudng vién chi mot di€ém
ctia dudng truc. Khong thé chuyén diém thi 2 vao bén trong cong trinh bing phép ngam
truc ti€p vi bi cac yéu t6 khung san ngan céan va tuong tu. Cdc di€ém cta dudng truc thiét
k& & trén san thudng phai 14y theo cac diém chuyén lén dudng vién san cla cac tang. Diéu
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nay giam do chinh xac von da thi€u, céc diém truc bo tri bén trong phai chiu sai s6 mot
lan nita. Vi vay phuong phdp nay chi d4p dung cho nha nha thap ting (nhd hon 4 tang). It
ap dung cho nha cao tang.

1.5 Do dac kiém tra sau khi truyén toa do.

Sau khi da dénh dau cdc diém truc chinh trén mat san tdng cin bo tri. Chiing ta phai
do dac kiém tra tru6c khi xir dung cac diém nay dé bo tri cdc diém truc chi tiét bén trong
ctia mat san. Cong viéc nay bao gom cac cong doan nhu sau:

- Kiém tra cdc géc : Dat mdy tai cdc diém truc da ddnh dau doi tam can bing mdy

dinh huéng vao diém truc ddnh ddu thit 2 kiém tra céc géc c6 ding 90°00'00" hay

khong. Sai léch cho phép khong vuot qua +20".

- Kiém tra cdc canh c6 ding véi thiét k& hay khong, qud trinh nay duoc thuc hién

béng thudc thép , theo huéng ngam clia mdy kinh v§. Sai léch cho phép khong vuot

qui £7mm .

- Trudng hop bi sai 1éch qua pham vi cho phép can phai do dac tinh toan binh sai

déng thoi hoan nguyén cdc diém nay vé dung vi tri thiét ké.

= 2 Truyén bang may toan dac dién tir

D6i v6i cdc cong trinh nha cao tdng xay dung trén mit bang tuong doi rong rai,
chiéu cao cong trinh khong vuot qua 10 tang, c6 thé xr dung mdy toan dac dién tir dé
chuyén vi tri cdc diém ludi co s& 1én mat san. Thuc chat 1a chuyén toa do tir diém da danh
dau & mat bang goc 1én san thi cong. Cic mdy dién tlir dugc st dung dé chuyén diém lén
cao phai c6 sai s6 do canh < £ Smm , sai s6 do géc < = 5". Qua trinh thuc hién dugc 1an
lugt mo ta & dudi day:

1. Gui cac diém tir lu6i khong ché co s6 ra mat bang.

Dé thuc hién phuong phdp nay cdn dam bao diéu kién thong hudng gitta cic di€ém
trén mat dat va diém trén céc san clia cong trinh, déng thoi phai ddm bao gbc ngéc ong
kinh khong qua 16n ( < 45° ). Khoang cach tir may dén diém trén san cuia cong trinh dugc
chon phai nho hon 300 m va phai 16n hon hoic bang chiéu cao cong trinh. C6 thé sir
dung néc nha mdi bang cta cic cong trinh thip tang lan can dé bo tri diém gt thay cho
cac diém bo trf trén mat dat. Tuy nhién cdc di€ém chon can luu y t6i su 6n dinh c6 thé bi
thay doi trong qud trinh tod nha dugc xay cao va anh hudng do qua trinh thi cong. Cic
diém nay duoc chon sau va gia c6 can than chac chan tam moéc duge ¢6 dinh bing dau chit
thap hoic 16 khoan nhé trén tdm thép & diu bé tong, bén canh ¢ ghi rd tén maoc.

2. Qua trinh truyén toa do tir cac diém gui lén mat bang xay dung.

Thuc t€ cho thay ring khong thé sir dung chuong trinh Set-out ciia mot may toan dac
dién tir va guong sao dé chuyén cac diém tir mat bang co s 1én céc tang vi 1y do sau day:

- Chuong trinh Set-out chi dugc thuc hién do ngdm & mot vi tri ban do mac du khi
tinh toa do ctia cac diém Set-out may c6 st dung gid tri 2C luu trit trong bo nhé clia né
nhung khong loai trir dugc bién dong cua 2C von rit nhay cam véi diéu kién ngoai canh
nhu nhiét do, 4p suat, ké ca dién ap clia nguon.

- Guong sao 16n vé6i bot nudc tron ¢ do nhay rat kém va khong c6 thiét bi gilt co
dinh vi vay do chinh xac rat kém.
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Hinh: 5..2.1 Truyén toa do lén mat bing xay dung

Vi 2 1y do néu trén nén chuong trinh Set-out cua cdc may toan dac dién ti chi cho
phép ba tri v6i do chinh x4c 10-15mm du dé phuc vu viéc xay tho khong du do chinh xac
dé chuyén toa do céc diém khong ché tir mét san co s& 1én cdc tang. Dé thuc hién viéc nay
bing may toan dac dién tr chiing toi kién nghi phuong 4n do nhu sau:

1. Dat may duéi dat dung chuong trinh Set-out dé b6 tri so bo cac diém G1, G2, G3,
G4 trén mat san maéi do bé tong. danh dau so bo cdc diém nay bing dau but chi.

2. bit guong chum c6 do doi tam chinh xdc tai cdc di€ém nay va thuc hién chuong
trinh giao hoi thuan do gbc canh két hgp bang mdy toan dac dién tir dat tai cdc diém
khong ché trén mat dit hodc cdc diém giri.

3. Xéc dinh toa do chinh x4c cic diém giao hoi G1, G2, G3, G4 theo két qua do.

4. Hoan nguyén cic diém giao hoi vé ding toa do cua cac diém G1, G2, G3, G4 &
mait bing co s . Nhu vay ching ta da dua duoc cac diém G1, G2, G3, G4 tir mit biang co
sG lén tang trén.

5.2.3. Po chinh xac cua phuong phap

Dé khao sat do chinh xac ciia phuong phap chuyén diém nay chiing to6i sit dung
phuong phdp udc tinh do chinh xéc chit ché cho truong hop khoang céch giita 2 diém
khong ché trén mat dat 1a 100m. Khoang cach tir diém G1 dén 2 diém dit mdy 1a 70m dén
200m va duogc cac két qua ghi trong bang sau:
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Hinh: 5.2.2 Truyén toa d¢ 1én mat san xay dung bang may toan dac dién tir

Béing: 5.2.1 K&t qua danh gid do chinh xéc diém C ( Giao hoi goc - canh )

Thi Sai s0 trung Sai s0 trung Sai s6 vi tri diém (mm)

tu phuong do géc phuong do canh My (mm) My (mm) Mp (mm)

1 15" +3+3.10°D 0.0026 0.0031 0.0040
(mm)

2 20" +3+3.10°D 0.0027 0.0034 0.0043
(mm)

3 25" +3+3.10°D 0.0027 0.0036 0.0045
(mm)

4 30" +3+3.10°D 0.0027 0.0037 0.0046
(mm)

5 60" +3+3.10°D 0.0028 0.0040 0.0048
(mm)

So liéu udc tinh trén day cho thay sai s6 xac dinh diém C ¢6 thé dat dugc gid tri <+5
mm ngay ca trong trudng hop sai so6 géc ngang khoang 30" hoac hon mat chiit. Do c6 do
thém 2 canh nén anh hudng cua sai s6 do goc ngang dén do chinh xac xac dinh toa do
diém giao hoi 1a khong 16n 1am.

Céc s6 liéu trén day cho thdy hoan toan c6 thé str dung chuong trinh giao hoi géc
canh dé truyén toa do tir mét bang co s& 1én cac tang cao v6i do chinh x4c <+ 5 mm

4. St dung may toan dac dién tir va kinh ngam vuong goc dé chuyén toa do.

Phuong phép truyén toa do biang mdy toan dac dién tir can c¢6 khong gian twong doi
rong, do d6 nhiéu khi khong pht hop véi cdc nha xay chen tai cdc thanh phd. Mat khac
phuong phéap nay ciing chua dat dugc do chinh xdc mong muon vi phai thuc hién do goc
trong trudong hop géc ding rat 16n, do vay do chinh xdc do géc sé giam dang ké do anh
hudng cua sai sO truc ngang cua may khong vuong goc véi truc ding ctia né. Tuy nhién
khic phuc diac diém nay ngudi ta 1ap thém hé thong kinh vuong géc dé chi€u. May duogc
dat tai cac diém lu6i bén trong cuia mat bang co s& dugc 1ap rap nhu mdy chi€u thong
thuong. Nhung trinh tu cdc budc thuc hién nhu sau:

Dinh tAm mdy chinh x4c tai diém ddnh d4u trén mat bang co so.
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Xic lap tia ngidm thing ding bing cdch dit s6 doc trén ban do ditng clia mdy toan
dac dién tt Z=0°00'00" .

Dit s6 doc trén vanh do ngang 1a 0°00'00" va chiéu diém thit nhat.

Lan luot xoay mdy sao cho s6 doc trén vanh do ngang 12 90°00'00"; 180°00'00";
270°00'00" chiéu tuong tu ta dugc céc diém thi 2, thi 3 va thit 4. Cdc diém nay duoc ddnh
d4u trén kinh tai cdc 16 chd cta céc ting lap rdp. Bon diém 1,2,3,4 s& tao thanh mot hinh
vuong. Giao diém cua 2 dudng chéo clia hinh vuong s& 1a diém cudi cung cén chiéu.

Trén moi ting 14p rdp cin chiéu it nhat 3 diém tao v6i nhau thanh 2 truc vuong goc
v6i nhau tai mot diém dé c6 thé kiém tra dugc k& qua chiéu.

Sau khi chi€u cin kiém tra géc vuong va canh truée khi lam céc cong viéc bo trf tiép
theo.

Sai s6 cua phuong phap nay:

2 2 2 2 2
Mgy, = \/mdAtA +me +my  +m My g5 (5.2.1)

ng.diém
V6i:  mge, - sai s6 chiéu diém.
my . - Sai sO dinh tam = (0.2 dé€n 0.5 mm).
m - Sai s6 can mdy chinh 1 sai s6 dua 6ng kinh vao vi tri thing ding
(Z=0°00'00") .
_ 021"H,

P

C A e A s s 1. s p t
my, g5~ Sai sO hién so6 phu thudc vao do chinh xac cua miy = —

m - Sai s6 ngdm diém = tH, (5.2.3)

VvV p"

my 45, - Sai s6 ddnh diu diém trén tAm kinh =(0.1 dén 0.2mm).

V - Do phong dai ciia may

t,7" - DO chinh xac cua may va do nhay cua 6ng thuy dai

H,,- Do cao tir mdy dén diém chi€u

Két qua stir dung ong ngam vuong géc va mdy toan dac dién tir TC 600 ctua hang

LEICA dé chi€u diém tir mat bing co sO 1én céc ting trén tai toa nha 14 ting thuoc trung
tam diéu hanh vién thong di dong phia nam va tai khu D6 thi méi Trung Hoa Nhan chinh
cho thay thiét bi nay c6 do chinh xac kha t6t so sanh két qua chiéu diém bang kinh ngdm
vuong goc ciing mdy toan dac dién tir va truyén toa do bang cong nghé GPS chi sai khac
nhau +4mm.

ng.diém

= 3 Truyén biang may chiéu ding loai ZL

Do diéu kién cdc nha cao tdng duoc xay dung trong cédc thanh pho chu yéu la xay
chen, diéu kién thi cong la chat hep. Mit khac do quy dét c¢6 han vi vay nha cao ting ngay
cang phai xay cao hon, nhiéu tang hon, phuc vu nhiéu muc dich sir dung hon. Do do céc
phuong phap Tric dia phuc vu thi cong nha cao tang cu thé 1a dua cdc diém luéi lén cac
ting doi hoi do chinh xdc cao hon. Phuong phdp chi€u truc bang tia ngdm nghiéng cua
mady kinh v§, chuyén toa do 1én cao theo phuong phap do toa do clia may toan dac dién tur
déu gap khé khan khong thé dp dung dugc. Giai phap thong dung va chic chin nhat 1a sir
dung cdc mdy chiéu ding dé chuyén tam toa do 1én cao theo phuong phdp thang ding.

Hién nay c6 hai loai may chiéu diing dang dugc sir dung trong cdc cong tac Trac dia
cong trinh: D6 12 loai may tao ra dudng thing ding bing tia laze va loai mdy tao ra dudng
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thang ditng bang tia ngdim quang hoc. Trong hai loai mdy nay thi loai mdy chi€u ding
bing quang hoc ¢6 do chinh xdc cao hon va thudng duoc d4p dung vao cong viéc chi€u
chuyén cdc tam toa do 1én cdc tang c¢6 do cao 16n v6i do chinh x4c cao. Quy trinh chiéu va
cong nghé chiéu co ban céc loai may déu dugc thuc hién nhu nhau trong phan nay chiing
ta s€ tap trung gidi thiéu cong nghé chiéu cua may chi€u loai ZL.

1. at 16 chiéu.

Cong viéc nay duoc ti€n hanh ngay sau khi don vi thi cong ghép van khuon trude khi
d6 bé tong san. Qua trinh thuc hién tuan tu theo cic bude sau:

Dau tién ky thuat vién Trac dia phai danh dau tuong d6i chinh xac cac vi tri 16 hong
trén mat san tang thi cong, dé theo d6 ngudi ta s€ cat van khuon san va lap dat vao do céc
hop khuon bing g6 c6 kich thudc (20x20cm). Muc dich chira cac 16 héng dung cho viéc
chiéu cac diém sau khi d6 bé tong.

Dit mdy chi€u ding tai cic diém co s& can chiéu trén mat bang co s& chi€u kiém tra
vi tri dit 16 chi€u. Déng thoi danh ddu vi tri cdc diém chi€u duge lén trén ludi chidu. Piém
nay sé€ dugc dung dé dinh tam may kinh vi phuc vu cho viéc b6 tri s6 bo cic truc, do
khoang céch thiét k& dé dinh dang mép trong clia van khuon, dudng bién ctia mit san ting
va duong bién clia cac vi tri khac.

Do do chinh xac cdc kich thudc phan bé tong c6 thé cho phép dén 1cm .Cho nén ¢6
thé ding may kinh vy hoidc may toan dac dién tir c6 bo phan dinh tam quang hoc t6t. Dé
thay viéc chi€u kiém tra va ddnh ddu so bo bang viéc diat may ngay lén 16 hong clua san
c6p pha, dinh tAm truc ti€p xuéng vi trf tAm diém cua lu6i bo tri co s& da duoc ddnh dau
tai mat bang tang lién truGc d6, sau do6 bo tri vi tri cop pha va bién tang theo cdc phuong
phdp thong thudng. Viéc chiéu diém dé truyén toa do cdc diém mot cich chinh xac sé
duoc thuc hién lai véi quy trinh va thao tic chat ché sau khi da hoan thién qua trinh dé be
tong mat san.

2. Thuc hién chiéu diém bang may chié¢u ZL.

Cac may chiéu diing néi trén déu lam viéc theo nguyén tic tu dong vdi co ciu tu
diéu chinh dé€ tao ra duong thang diing trong mdy bing cich dua trén nguyén 1y con lac
treo, pham vi hoat dong theo co céu tu diéu chinh véi mdy chi€u ZL 1a £10'. Dau tién
ngudi ta phai dit may tai cdc diém co s& trén mat bing ting goc, dé chiéu thong qua ludi
chiéu toa do ( TAm Paletka) duoc dit tai cdc 16 hong chira ra tai cdc san ting phia trén. Sau
khi diéu chinh cho may vao ddng tim mdc , can bing bot nudc. O vi tri s6 doc 0° trén thi
kinh qua tia chi€u thang ding ta danh dau dugc 1 diém trén tdm Paletka, tuong tu tai cic
vi trf 90°, 180°, 270° trén thi kinh ta lan luot ddnh dau ti€p dugc céc diém 2,3,4 thong
qua dudng ngam thang ding trén tam Paletka. Noi cdc diém doi xtng lai giao chia ching
cho ta diém céan chiéu. D6 chinh 12 vi tri twong ting ctia diém u6i co s& tai mat san cua
tang thi cong. Tuy nhién trong qua trinh chiéu diém bang may chiéu diing can c6 cdc diém
luu y sau:

- Cac mdy chiéu ding loai ZL viéc chiéu thing diing xuéng tam moc & phia dudi
dugc thuc hién thong qua hé thong lang kinh ciia bo phan dinh tam quang hoc duoc lap
rap tach biét vdi hé thong lang kinh chi€u diém trong may. Diéu nay dn dén su trang hop
gilta 2 tia chi€u thién dinh va thién d€ 1a khé hoan toan dam bao duoc do c6 cdc sai s6 lap
rap ché tao. Do vay khi chiéu trong trudng hop can chiéu diém vdi do chinh xac cao, tai
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moi diém chiéu ta can thuc hién chi€u & 3 vi tri d€ may sau khi 14an lugt quay d€ may di
120°

- Cac mdy chiéu ding tu dong tao ra tia ngam ding bang co cdu diéu hoa lam viéc
theo nguyén 1y con lac treo, trong d6 bo phan co ban 1a lang kinh tam gidc dugc treo trén
soi kim loai manh. Véi may chi€u da qua sir dung, van chuyén, su vin xoén va bién dang
clia céc sgi day kim loai c6 thé lam cho do chinh x4c chiéu diém khong con ding véi 1y
lich mdy. Thém vao d6 chiéu cao tang lén thi hinh anh cta luéi chi€u cling kém rd rang
hon . Vi vay khong nén chi€u xuyén suét tir mat ban goc 1én. Ma nén chia doan tir 8 dén
10 tang dé chiéu, tudn tu chi€u dé chuyén truc cong trinh 1én cao.

- Sau khi chiéu céan kiém tra cdc diém truéc khi b6 tri chi tiét cdc truc clia cong
trinh. Do diac diém trong thi cong xay dung dé bi vat liéu che 14p do d6 moi cong viéc
chi€u va bo tri truc chi tiét phai Iam khan truong. D€ c6 co sd lam cén cit cho cdc don vi
thi cong va d& bi che lap.

3. Panh dau cac diém sau khi chiéu.

Trong qué trinh chi€u ¢ mdi 1an quay d€ mdy di 120° sau 4 vi tri chi€u ngudi ta x4c
dinh dugc 1 diém trén tdm Paletka dugc xdc dinh bing giao ctia 2 dudng néi qua 2 vi tri
doi xiing cua 4 diém chiéu trén. Nhu vay qua 3 14n quay d€ may ta x4dc dinh dugc 3 diém
va cudi cing di€ém chi€u can xdc dinh s& 1a trong tam cua tam giac di qua 3 di€ém nay.
Diém cudi cing duoc xdc dinh nay sau khi kiém tra lai cin phai danh d4u bao quan cho
sudt qua trinh bd tri chi tiét tai san thi cong va phuc vu viéc chi€u ti€p theo. Do tdm lué6i
chiéu s& dugc thdo ra sau khi qua trinh chi€u két thic vi vay cdc diém chi€u duoc xac dinh
cu6i cling nay phai dugc giri 1én mat san bé tong bang 4 diém cach tam chiéu 20 dén 30
cm bing cach cang 2 soi chi sao cho giao cuia 2 soi chi nay tring v6i diém chiéu. Khoan
ddnh dau 4 diém ndy lén san bing cic dinh c6 ddu chit thap & tam, ding son do khoanh
tron va ghi chi bén canh dé tién tim ki€ém st dung. khi can khoi phuc lai diém chiéu dé su
dung ta chi viéc cang lai 2 sgi chi theo ting cap qua 4 vi tri danh dau nay.

4. Po chinh xac caia phuong phap.
Sai s6 cua phuong phap nay :

2
ng.diém

+m;,, +m’ (5.3.1)

_ 2 2 2
mChié'u - \/md.tA + mC + mdoc.sé’ +m ngcanh
V6i: Mgy, - sai so chi€u diém.
my ., - Sai sO dinh tam = (0.2 dén 0.5 mm).
: e A e l 7, 0 2.’C”-H
mc - Sai s6 can mdy thang ding; me= ———=

p
- Sai s6 ngdm diém = tH,
VvV p"
my 45, - Sai s6 ddnh diu diém trén tAm kinh =(0.1 dén 0.2mm).
My, 55~ Sai s6 doc s6 xdc dinh bang thuc nghiém
M, ;4o Sai SO do ngoai canh nhu anh hudng chiét qua,dao dong hinh anh, do
sang khong tot...
Theo két qua khao sét cua Tién S§ Nguyén Quang Tac truong Dai hoc Kién Tric thi
sai s6 doc s6 phu thudc vao chiéu cao cin chiéu:
my s = (0.05 + 0.0061H,, (5.3.2)
Sai s6 do anh huéng ngoai canh

m

ng.diém
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M, i = y(00141H, )2 —(m2 +m2, o +m? ) (5.3.3)

ng.diém
V - Do phong dai cia may
t,7" - Do chinh xdc ctia may va do nhay cta ong thuy dai
H,,- Do cao tir mdy dén diém chiéu
Sai s6 cho phép : m ;. = +3+/n (mm) véin 2 s6 ting

= 4. Truyén bang cong nghé GPS

1. Gi6i thiéu chung.

Khi xay dung céc nha cao tang s6 tAng cang cao lén thi cong nghé chuyén cdc diém
khong ché€ co sd bén trong 1én cdac mat san tang xay dung bing cdch sir dung mdy kinh vy
va mdy toan dac dién tir khong con phu hop nita. Cong nghé chi€u bang may chiéu ding
c6 dochinh x4c cao nhung nhuoc diém phai dé lai céc 16 hong thiing trén san theo phuong
thang diing, &nh hudng dén két cau xay dung. Hon nita khi chi€u can phai ¢6 nhiéu nguoi
trong coi vi tri 16 thiing, d¢ phong céc vat roi xudng gay tai nan cho nguoi va may chiéu.
S6 tang cang cao thi phai phan thanh nhiéu doan chi€u nhu vy mat kha nhicu thoi gian va
phtic tap vé thao tic cho ngudi van hanh.

Nam 1990 cong nghé GPS chinh thitc gia nhap vao nudc ta bang viéc khoi dau 1a ba
may GPS mot tan s6 4000 cta lién hiép khoa hoc tric dia ban d6 thuoc Cuc do dac ban do6
nha nudce, nay 1a Vién Cong Nghé Dia Chinh thudc Bo Tai Nguyén Moi Truong . Cho dén
nay cong nghé GPS dugc ting dung rong rai trong moi linh vuc Tric dia v6i cdc may méc
va phuong tién xtr 1y vo cung hién dai va thuong xuyén dugc cap nhat cac cong nghé va
thiét bi méi. T cong nghé may 1 tan s6 , may 2 tan so, cac hé thong DGPS c¢6 tinh nang
do dong va cai chinh thoi gian thuc RTK phuc vu cho viéc do vé chi tiét ban do6 mot cach
nhanh chéng chi cin 1 vai giay di xac dinh duoc mot diém ma khong céan diéu kién thong
huéng. Thiét bi GPS méi nhat 1a thi€t bi c6 thé thu nhan tin hiéu ctia ca hai hé thong dinh
vi toan cau GPS (Global Possition System) cia My va GLONNASS(Global Navigation
System) ctia Nga, s6 luong vé tinh thu duoc trong cling thoi diém nhiéu hon, S6 kénh thu
ctia mdy ciing nhiéu hon do chinh xéc ciing cao hon. Vi du cic loai may HIPER ctia hang
Topcon ¢6 s6 kénh thu 1a 50 kénh va ngay & ché do do dong, do chi tiét chi trong 1 vai
gidy c6 cai chinh thoi gian thuc RTK da dat dugc do chinh xdc 10mm +1pmm . Con ché
do do duong day tan s6 kép do chinh xac 1én dén 3mm + 0.5ppm .

Tuy nhién qua qua trinh do dac va thir nghiém chi bang cong nghé GPS ra doi trude
nam 1998 véi cac canh ngan du6i 1km thoi gian do khong dai chi bang GPS 1 tan s0, két
qua sau xur 1y 1a on dinh va ¢6 do chinh xdc cao. Ngay trong trudng hop chi st dung lich
vé tinh quang b4 chua cai chinh thoi gian thuc (RTK) chiéu dai canh cling chi sai s6
+Smm.

Cong nghé GPS gitta cac diém do khong can thong huéng vé6i nhau, thuan tién cho
viéc do dac, phuc vu thi cong nha cao ting. Do diéu kién do dac chat hep va bi che khuat
tAm nhin bdi chi€u cao ctia chinh toa nha dang xay va cédc cong trinh 1an can.

Cong nghé GPS vdi viéc do canh ngan véi viéc lién két trong mot mang lu6i chat
ché, cuing v6i cdc cong nghé GPS mdi nhét tién tién hién nay chic chan s& dam bao dugc
do chinh xac twong h6 cao hon +5mm thoa méan dugc mot s6 yéu cau dochinh xac trong
Tréc dia cong trinh, nhu xau dung Iu6i Tric dia cong trinh, chuyén truc 1én cao ...
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2. Xac dinh cac diém trén mat san xay dung bing cong nghé GPS.

2.1 Chon va danh d4u di€ém trén mat san thi cong

Khi chuyén truc 1én cao can lap lu6i GPS canh ngin vé6i chiéu dai <500m . Mang
lugi gom 2 dén 3 diém c6 dinh va tir 2 dén 3 di€ém thuoc truc cong trinh. Céac diém c6
dinh ndm trén mat dat thudng 1a cic diém ludi khong ché bén ngoai va duoc dinh tam bt
buoc. Céc diém truc duoc danh dau bing céch xit dung mdy kinh vi hoic mdy chiéu lén
bién cua ting can do GPS. Sau d6 dung phuong phap cing day hodc bat muc dé xac dinh
huéng cua truc can dat may GPS . Ti€p theo 12 dung thudc thép dé xac dinh vi tri dat may
thu GPS vi tri nay s& dugc xdc dinh gan véi vi tri diém ludi bo tri bén trong can chuyén lén
mat bing thi cong theo huéng thang ditng. P4anh diu vi tri nay lai bang cdch khoan va
déng dinh (c6 khac chit thap & gitta) truc ti€p xuong san bé tong. Dung son do khoanh tron
quanh vi tri ddnh dau dé dé tim ki€m khi ti€n hanh do GPS.

n

e
Traccomy rrimg |
-~ i

Hinh: 5.4.1 Xéc dinh diém trén mit san bang cong nghé GPS

Cac diém dugc chon tuy theo vi tri diém c6 dinh ma c6 thé chon mot trong cic dang
d6 hinh sau:

T
_|_ ?ﬁ_ﬂgr_eb%,__l___—'

it ™~ "
LUSI TU GIAC TRAC BIA LUGI HINH THOI CHUYEN 3 BIERM TRUC

Hinh: 5.4.2a Cdc dang d6 hinh do bing cong nghé GPS
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Hinh: 5.4.2b C4c dang d6 hinh do bang cong nghé GPS

Cac diém nay ciing c6 thé dugc chon bang cach chuyén cdc diém luéi bén trong
cong trinh vé hé toa do GPS sau d6 nap vao mdy st dung ché do Navigation ( dan duong)
dé xac dinh vi tri dat may trén mat san thi cong.

2.2 Xac dinh vi tri cac diém trén mat san thi cong bang cong nghé GPS.

a. Chon thoi diém do

Mady do GPS sau khi da duoc kiém nghiém dugc do khoang 60 phiit sau do duoc trit
s6 lieu vé lich vé tinh méi nhit xuéng mdy tinh xtr dung ching dé lap k& hoach va thoi
diém do bang chuong trinh PLan/Quick Plan.

Thoi gian do c6 thé chon 30 phiit 25 phit hodc nhd hon tuy thudc vao do chinh xéc
clia may va do hinh ctia vé tinh tai thoi diém do. Thoi diém do phu thuoc vao tién do va
k€& hoach thi cong clia cong trinh, theo tién do va k&€ hoach thi cong ta ¢c6 dugc thoi gian
can chuyén cdc di€ém khong ché 1én mat san thi cong. Bang chuong trinh PLan/Quick Plan
lap lich do cho 24 gid trong ngay du dinh do v6i méi ca do 30 phiit. Sau d6 chon thoi diém
do theo céc tiéu chi:

Do hinh vé tinh phan b6 déu can xiing dudi dang céac da gidc déu.

S6 vé tinh tai thoi diém do 1a nhiéu nhat t6t nhat 14 16n hon 6 vé tinh.

Cac veé tinh phai c6 géc moc 16n hon 15° @€ loai trir sai s6 do khic xa,

Céac chuin hang PDOP (sai s6 vi tri diém) phai nh6 hon 4 , RATIO >3.

Nén chon nhiéu hon 4 thoi diém do trong ngay dé c6 co s& lua chon.

Doi chi€u hién trudng cong trinh tuy thudc kha nang che chan cua cic dia vat & géc
cao bao nhiéu, Cic tdc nhan c6 thé gay nhiéu nhu céc tram phat séng,cac dudng day cao
thé dé chon ra thoi di€ém do tot nhat, phit hop véi hoan canh do tic dong clia moi trudng
xung quanh. Trudng hop cong trinh khong bi che chan va khong bi anh hudng cta cdc tac
nhan gay nhiéu c6 thé chon thoi diém do phi hop véi thoi gian ti€én do yéu cau cta don vi
thi cong.

b. Tién hanh do

Nén st dung it nhat 12 3 may Tot nhat 12 sir dung tir 4 may trd lén dé mdi ca do ta thé
xdc dinh duoc 1 truc. Dat 2 mdy tai 2 diém c6 dinh trén mat dat, t6t nhat 1a ching ta dinh
tam bat budc v6i 2 mdy nay. Hai mdy con lai dat tai 2 di€ém truc da dugc ddnh dau trén san
mat thi cong . Sau khi dinh tam chinh xdc can biang mdy do chiéu cao dng ten, nhiét do va
dp sudt tai thoi diém do . Céc s6 liéu ndy dugc nap ngay vao may dong thoi phai ghi chép
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lai dé phuc vu qua trinh st 1y sau khi do. Dén thoi diém da chon trong qud trinh lap lich
tat ca cdc may déu bat ch€ do ghi so liéu. Dén giita ca do can do lai nhiét dodp suat dong
thoi ghi chép vao s6 dé phuc vu cho qu4 trinh xir Iy sau khi do.

c. Xit ly sau khi do. Sau khi do xong can phdi lam cdc cong viéc sau:

- Trut s6 liéu xuéng may tinh.

- Tinh canh (Baseline) bao gom céc viéc vao lai docao ang ten va nhiét do ap suét.

Co6 thé str Iy tu dong hodc ban tu dong dé can thiép cit bd vé tinh c6 tin hiéu kém, cét

bo bét thoi gian hoac tang géc ngudng.

- Kiém tra chat luong canh va lué6i thong qua chi tiéu RDOP va RMS, Ratio >3.

Trong truong hop céc chi tieu khong dat thi phai tinh lai hoac do lai. Cac 1oi giai sau
st ly canh (Baseline) chi 1y nghiém c6 16i giai FIX. Con cac may c6 két hop gitta GPS va
GLONNASS thi c6 thé chon 10i giai t6i wu nhat.

- Binh sai lu6i GPS déng thoi tinh chuyén toa do GPS vé hé toa do cua cong trinh
hién tai.

- In 4n k€ qua sau tinh todn xtr ly.

2.3 Chuyén cac diém cua luéi bé tri bén trong 1én mat san xay dung.

Sau khi da dua dugc 2 diém lén mat san xay dung bang cong nghé GPS. Tur 2 diém
ndy chiing ta phai ti€n hanh chuyén céc diém cta ludi bo tri bén trong cong trinh 1én mat
san xay dung. Qua trinh thuc hién trai qua cac budc nhu sau:

a. Hoan nguyén vi tri diém truc thuc chdt la dua vao diém GPS do duoc trén san

Pé xdc dinh chinh xac vi tri diém truc va ddnh d4u né trén mat bang san thi cong.
Cong viéc nay gan giong nhu trong hoan nguyén cac diém trong 1u6i 6 vuong xay dung.

Goi Xgps, Ygps 12 toa do do bing GPS , X1, Y 1a toa do cdc diém truc ciia cong trinh da
dugc thiét k& va da duoc xay dung tai mat bang ting co s& gin v6i diém Xgps, Y gps theo
phuong thing diing. Tir gid tri ndy ta c6 do léch vé toa do, vé phuong vi va vé khoang céch

nhu sau:
AX=X.,.-X AY
T o =arctg— ;5 dy, =VAXT+AY?  (54.1)
AY =Y, — Ygp AX e

o, 12 géc phuong vi hoan nguyén, d,,, 12 khoang cach hoan nguyén.

Thuyc hién hoan nguyén véi khoang cdch dy,, 16n hon 0.3m c6 thé ding mdy kinh v§
va thudc thép. Bing cach dat may kinh vy tai 1 diém GPS can hoan nguyén, doi tAm céan
bang may ngdm vé diém GPS thi 2 lay huéng ban ddu 1a 0°00'00" tinh géc hoan
nguyén(p)

B=o, —0 (V6i a, la phuong vi tir di€ém GPS cén hoan nguyén t6i diém dinh

huéng)

M6 mot gée bang B theo chiéu thuan kim déng hé néu B>0 va nguge lai néu B <0.

Trén hudéng nay dung thude thép do mot doan bang dy,, ta xdc dinh dugc diém truc

can chuyén. kiém tra bang cdch hoan nguyén lai Ian thd hai. Ddnh d4u cin than va

c6 dinh diém vira hoan nguyén xu6ng san bé tong.

Truong hop khodng cich dy,, <0.3m c6 thé hoan nguyén bing do do va thudc thang.

2.4 Do chinh xac cua phuong phap.
31



Sai s6 ctia phuong phdp nay : m, = \/mfmg + My M (5.4.2)

V6i:  mqy - sai s6 cla diém sau khi duoc chuyén 1én mit san thi cong
my,, - Sai s6 do hoan nguyén cac diém GPS vé vi trf truc
2

(5.4.3)

_ 2 Qhng 12
mhng - mdhng + n2 dhng
mys; La sai s6 do qué trinh b6 tri bang may kinh vy va thude thép

mZ

Mg = | M, +ng2 (5.4.4)
Mgps - Sai s6 chuyén cac diém Ién san thi cong bang may GPS
m, - Sai s6 do khodng cich khi hoan nguyén
m, - Sai s6 do khoang cach khi chuyén cdc diém khong ché bén trong con
lai Ién mat san thi cong
m,  Sais0 do goc khi hoan nguyén

m, Sai s6 do géc khi chuyén céc diém khong ché bén trong con lai 1én mat
san thi cong

p" - Hé s6 quy déi sang don vi radian = 206265

Mg =234/ (mm) v6in la s6 ting (5.4.5)

= 5 Truyén do cao tir mat bang co s6 lén cac tang

1. Hé d6 cao xir dung cho xay dung nha cao tang.

Trong xay dung nha cao tang nguoi ta thong nhat st dung hé do cao qudc gia nhung
dé tién cho viéc thi cong ngudi ta quy dinh mit san tang 1 ¢6 do cao 12 0,0m (c6t £0,0m)
do cao cua tat ca cdc diém khac trong toa nha déu tinh theo c6t 0,0 tiic 1a do cao tuong
d6i so v6i mat san tang mot.

Viéc chon cot +0,0 cho mot toa nha cao ting do co quan thiét k€ lam tuy thudc vao
quy hoach cap thoat nuéc & khu vuc xay dung. Gia tri tuong duong véi do cao trong hé
thong do cao qudc gia cua cot 0,0 dugc ghi trong ho so thiét ké clia cong trinh.

Trude khi ti€n hanh khdi cong xay dung cong trinh bo phan trac dia cia cong trudng
phai thuc hién nhiém vu dan do cao qudc gia cua cac mdc nha nude (thadp nhat 1a hang IIT
hoic hang IV). Viéc din do cao phai dugc thuc hién it nhat tir 2 moc riéng biét dé ¢ diéu
kién kiém tra, truong hop chi c6 1 méc do cao & khu vuc thi phai tién hanh do di do vé. Do
cao dugc din véi do chinh xdc tuong duong vé6i thuy chudn hang IV vao tat ca cdc diém
cta ludi khong ché mit bang da dugc xay dung. Cot +0,0 duge ddnh ddu bang son do 1én
céc dia vat kién c6 trén mat bang dé cdc don vi thi cong tién sir dung. Ngay sau khi d6 bé
tong cac cOt chiu luc chinh cua tang 1 can phai danh dau c6t +0,0 1én cdc cot nay.

2. Truyén do cao 1én mat bang dang xay dung (bang 2 diém riéng biét).

Dé truyén do cao lén céc tang thi cong ngudi ta c6 thé dung 2 céch: Duing may thuy
binh va mia theo dudng cau thang hodc c6 thé truyén do cao lén ting bing thuy chuin
hinh hoc két hop véi thuée thép treo thang ding . Trong x4y dung nha cao ting hién nay,
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bién phdp thong dung nhét va chic chin nhat 1a thuy chuan hinh hoc két hop véi thude
thép treo thang ding. So d6 chuyén do cao lén ting dugc thé hién trén hinh v& dudi day:
8 )

Tang thir i N

-

¥ _MTC ,L

Hinh: 5.5.1 Truyén do cao lén mit san xay

Theo so d6 nay can st dung 2 mdy thuy binh dat tai mat bang goc ( hoac miic san
nao dé ) va dat tai san ting thit i cin phai chuyén do cao lén. Thuée thép duge treo thiang
diing va kéo cang, Dong thoi dé han ché su rung dong ctia thuée thép do tdc dong cla gio,
c6 thé chon vi tri khudt gié phia trong clia cong trinh dé tha thudc thép treo. Cic vi tri d6
c6 thé budng thang mdy, giéng gid, khe cau thang bo... Trong diéu kién néu 4nh sing toa
nha khong du c6 thé chi€u sdng mia bang thudc thép vad bang den pin. M4y thuy binh tai
mat san goc doc s6 trén mia dung tai diém méc do cao R 12 a, va trén thude thép treo 1a b,.
Mady thuy binh con lai doc s6 trén thudc thép treo 1a b, va trén mia dung tai di€ém can
chuyén do cao (M) trén tang thit i 12 a, .Vay do cao (H,;) cla tang thit i s& dugc xéac dinh
theo cong thuc:

H,=Hg +a, + (b, +b,) - a, (5.5.1)

Tuong tu nhu trén cin chuyén thém mot diém do cao do cao nita lén ting thi cong
thit i. D€ tao diéu kién kiém tra va nang cao do chinh xdc ciing nhu thuan lgi cho viéc
chuyén do cao lén tang tiép theo.

Trong qu4 trinh do can diat mdy thuy binh tai gitta mia va thudc thép dé loai trir sai s&
do truc ngam khong song véi truc ciia 6ng thuy dai.

Sai s6 cho phép viéc truyén do cao lén cac tAng phu thuoc vao chiéu cao ctia tAng cin
chuyén do cao. Theo kinh nghiém ctia Nhat ban sai s6 cho phép viéc truyén do cao quy
dinh nhu sau:

Bang: 5.5.1 Quy dinh ctia N vé€ sai s6 truyén do cao cho phép lén céc ting.
Do cao cong trinh H<8m 8m <H < 15m H>15m

Sai s6 cho phép +5mm +10mm +15mm

3. Do kiém tra do cao giita 2 diém.

Viéc do kiém tra do cao gifta 2 diém da dugc truyén Ién mat san thi cong thit i, duoc
ti€n hanh bang mot méc do cao thit 2 khac tai mat san goc ( hodc mic san nao dé ), dong
thoi thay doi chiéu cao may hodc vi tri ctia thudc thép treo. Ciing 1an luot lai chuyén do
cao theo phuong phap thuy chuin hinh hoc két hop véi thudc thép treo thang ding. Dé tao
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cac dang dudong do moc khép moc thuan 1oi cho viéc kiém tra tinh todn binh sai nang cao
do chinh xac.
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