Chuong 6:

CONG TAC BO TRI CONG TRINH

GV: Dao Hitu ST
Khoa Xay dung 2
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NOI DUNG CHUONG 6:

Khai niém vé bo tri cong trinh
Ludi 6 vuong xay dung

B tri g6c béng, chiéu dai, d6 cao
Céac phuong phap bo tri diém

B6 tri duong thang va mit phang
Chuyén truc va do cao 1én tﬁng

Do v€ hoan cong cong trinh (SV 1t doc).

212
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§6.1 KHAI NIEM BO TRi CONG TRINH
6.1.1 Dinh nghia
B tri cong trinl} la tdt ca nhitng cong tdc trdac dia nham
xdac dinh vi tri mat bang va do cao cz?a c,dc hang muc cong
trinh o ngoai thuc dia theo dung thiét ke.
Cong tac bd tri cong trinh nguoc lai so véi do vé ban do
Co s& hinh hoc dé chuyén ban v& thiét ké ra thuc dia 1a cac
truc doc, truc ngang va d6 cao cua mat quy udc cua cong trinh.

Tat ca cac kich thudc thiet ké déu dugce xac dinh tuong do1 so
Va1 cac truc va do cao ay.

213

213

U Cac truc cia cong trinh

v Truc chinh: Néu cong trinh c6 dang tuyén thi truc chinh 1a truc doc
cua cong trinh. Truc chinh cua toa nha 1a truc d61 xung (truc CC, 55)
hodc c6 thé 1a truc tudong bao.

v Truc co ban: 1a truc xac dinh kich thudce hinh dang co ban cua cong
trinh (truc AA, EE, 11, 88), nd 1a truc cua cac bd phan quan trong cta
cong trinh va thuong cé quan hé chat ch€ voi nhau.

v Truc phu tro: 13 truc dé b tri cic phan chi tiét cua cong trinh (truc
BB, 22,...)
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6.1.2 Trinh tu bo tri cong trinh

N AL 1 A Xac dinh X, 1A FTA
Ban thiét ke | 1. Thiét 1ap (thé hién)

ludi khdng ché trén
1. Xay dung lu6i khdng Tién hanh T.ké MBXD
¢hé ra thuc dia —————12. Truc (chinh, phuy, chi

A i

@ tiét)

2. B tri co ban (truc chinh,
co ban, phuy)

1l

3. B tri: chi tiét, cong n@‘/

Do v€ cac hang

C.trinh xay dung & muc Ban vé hoan cong
thwe dia cong trinh

215

a) Bé tri lwdi khong ché tric dia (lwdi khong ché cong trinh) dé lam co
s& cho viée bo tri cong trinh

Ludi khong ché cong trinh ¢b cac dang: ludi tam giac, ludi da giac,
lu6i duong chuyén, ludi 6 vudng,...

b) Bé tri co bdn (b tri cac tryc chinh, truc co ban ciia cong trinh)

> Tir lu6i khdng ché cong trinh — bd tri cac truc chinh — b tri cac tryc
co ban cua cong trinh

> Sai s cho phép: 3+ 5 cm

¢) Bé tri chi tiét cong trinh

» Dua vao cac diém cua truc chinh, truc co ban dé b tri cac truc doc,
truc ngang cua cac bd phan ctua cong trinh dong thoi bo tri cadc diém
chi tiét dac trung va mat phang theo dg cao thiet ké

> Giai doan ndy nhim xé4c dinh vj tri twong hd cta cac yéu té cua cong

trinh nén yéu cau do chinh xéac cao hon giai doan bd tri co ban.
216

> Sai sb cho phép: 2 +~ 3 mm

216
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d) Bé tri cong nghé.

> Cong tac bd tri trong ,giai, doan nay nham Qém bao lip dat va diéu
chinh chir}h xac cac két cau xéy’ dung va ’thiét bi k¥ thuat. Giai doan
nay yéu cau do chinh xac cao nhat trong bo tri cong trinh.

> Sai s6 cho phép: 0.1 + I mm

Nguoc lai véi do chinh xac trong do v& ban dd, trong bd tri cong
trinh d§ chinh x4c tang dan tir khong ché dén bo tri diém chi tiét.

Tuwu _chung, b tri cong trinh 1a bd tri cac diém dic trung cla cong
trinh. Do vay, cong tac bo tri cong trinh bao gom 3 loai cong tac co ban
sau: Bo tri goc bang, bo tri doan thang, bo tri d¢ cao.

217

217

§6.2 LUOI O VUONG XAY DUNG

» Ludi 6 vudng xdy dung la mang Iudi cac hinh vuong hodc hinh chir
nhat ¢6 chiéu dai canh 50m, 100m = 400m.

> Ngoai muyc dich phuc vu bb tri cong trinh, luéi 6 vudng xay dung con
dung dé do ve€ binh d6 hoan cong ty 1€ 16n 1:500 + 1:200

Dac diém cua ludi 6 vuong:

v Thuong 1a toa do hé gia dinh

v’ Gbc chon sao cho toa do cong
trinh luén duong

v' Céac canh cua luGi 6 vudng phai
song song hodc vuong goc voi
truc chinh cua cac cong trinh,
truc cac duong giao thong chinh
trong khu vuc xay dung

218
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Gbc khong hop ly. Canh khong hop ly.

'/"/

Vo . :

: 2 . . 210
Trong mét khu viee XD rdng I&n c6 nhieu hé toa d6 cho moi cum cong trinh

219

§6.3 BO TRI CAC YEU TO CO BAN B
6.3.1 Bo tri goc bang

> Can bd tri goc B, = BAC (goc thiét ké)
> Ngoai thyc dia di c6 trudc diém A va huéng AB c2
» bat may kinh vi tai A, dinh hudng véB
dat ban do ngang =b, quay ong kinh theo chiéu kim dong hd dén khi sd
doc = b+, dong coc dugc diem C,.
Dao kinh thao tac tuong tyr ¢ diém C,. Vi tri trung binh ciia diém C, va
C, la diém C can bo tri, khi do ta dugc goc BAC=4,,.
> Néum Bmay (ST s6 trung phwong do goc ciia mdy) > m yrac s trung
phuong goc thiét ké) thi goc bod tri duge ¢ lan dau dugce coi la gan
dung, va tién hanh do lai nhiéu lan géc do dé xac dinh géc dung.
220

220
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m N~ 1A A A m; !
Tt cong thtc M=*+—= = S0 lando canthi€t n=—"
'\/; mﬁ'tk
> Gia sir bd tri 1an dau duoc diém C’
> Sau n 1an do ta duoc goc trung binh S’ # £, B
Tacod AB=f'- Py
AP 14 sb hiéu chinh goc can phai xé dich
dé bd tri duoc goc theo thiét ké

CC’= Ad = S.tgAp = S. AF/p” (v6iS=AC=AC g
P~ =206265)

> T C’ dat mot doan Ad =CC’ vudng goc v6i AC’ vé hudng twong mg
Ta tim dugc diém C can xac dinh = Xéc dinh dugc goc BAC = 3, o1

221

Gia stir AB da ¢6, dung huéng AC hop v6i hudng AB mot goc BAC=45°
theo chiéu kim dong ho

222
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6.3.2 B6 tri doan thing

Ngoai thuc dia c6 diém A va huéng Ax. Trén hudng Ax bd tri doan
thang 4B = S, thiét ke

r X
‘ -

A Bi B

’ Theo hudng Ax, tur A ta dat mot doan = S, xac dinh dugc diém B,,
co dinh B,
bo !ai doan AB, ‘nhiéurlﬁn, tin}} cac sb hiéu chinh (sé hiéu chinh
thudce, so hi¢u chinh vé d doc mat dat,...) vao két qua do, ta dugc:
AB; =8, % Sy
Tinh doan can dich chuyén » = S, - S,

Tu B, dat mot doan r vé phia twong tng ta tim duoc B. o3

223

6.3.3 Bo tri dd cao.
Gia su ngoai thyc dia c6 diem A va df cao ciia n6 1a H,. Biét do cao
thiét ké cua diém B 1a Hj. BO tri do cao cua B?

Dit may thuy binh & gitra A va B ngam mia & A doc dugc sb doc chi
gitta la a mia
:HA +a mia
Tinh sb doc b can thiét tai mia dat 6 B: 5 b

H,+a=Hy+b

b=H,+a-Hy

b=H,, ngdm Hp
Xac dinh B:
v Nang hay ha mia & B cho dén khi doc duoc sb doc & mia B ding béng
b ta tim dugc B (chan mia)
v DPoc mia dung & B duoc s6 doc b’, tinh: Ab = b’-b
« Néu 4b < 0: dao mot doan tinh tir 3é mia xuéng =Ab, tim duogc B.
o Néu 4b > 0: dép (dong coc) nho 1én mdt doan =Ab, tim duoc B.

= Do cao tia ngam H,

tia ng(fm

224
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§6.4 CAC PHUONG PHAP BO TRi PIEM
6.4.1 Phwong phap toa d¢ cuc

Biét toa dd A(x,, y,); B(xz y): dd c6 ¢ thuc dia
Toa do thiét ké C(x, y): 1a diém can bb tri
% Thiét bi yéu cAu: May kinh vi + thiét bi do dai

o5, 0 1a goc dinh huéng cua canh AB, AC

225

% Tinh s6 liéu b6 tri: Tir A, B, C ta tinh duoc pvas B
B= ayc- ayp
S:\/(xc_xA)2+(J’c_YA)2 A B
S
Trong do:

225

Gia st A, B di c6 thuc dia, can bd tri diém C.

Biét rang dua vao sb liéu thiét ké tinh dugc goc bang b tri BAC=45;
canh b tri AC=30m. Dung hinh xé4c dinh C (Biét rang 30m & thuc dja
tuong trng 3cm trén ban ve nay)

226
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% Tién hanh bé tri:
« Dit may kinh vi tai diém A dinh tim, can bang

« Ngim dinh huéng toi diém B, dit ban do ngang bang b (b = 0 hoic #
0)

« Quay may theo cing chiéu kim ddng ho cho dén khi sé doc trén ban
dd ngang bang b+ f, ¢ dinh hudéng ngam

« Theo huéng ngim di c¢b dinh, tir diém dit may A dung thiét bi do dai
dat mot doan bang S, danh dau diém ta dugc diém C & thuc dia.

< PO chinh xac bd tri C theo phuong phap toa dd cuc (Sai sb bd tri

SN .
drem: m. =+ |m; +[m—ﬁJ S’
Yo,

Trong do: mg. _ Sai s6 trung phuwong b tri canh cuc S
mg: _ Sai s0 trung phuong bd tri goc cuc (don vi )
p’=206265" .
S: DG 16n canh cuc (canh bo tri)

227

X

6.4.2 Phwong phap toa d§ vuong géc

> Doi may dén dit tai M, dinh huéng B
Quay may mot goc 270°, trén hudng vudng goc nay dat mot doan MN=
Ax ;= ta xac dinh dugc N

Sai s6 bd tri diém:

2
my =my, +my, + —J Ax* (b0 tri theo trucy)

2
2 _m? emd 4| 22| Ay (b tritheot
my =my, +my, + 7 Ay (bo tri theo trucx)

"

228

> Gia sir can b tri diém N nhu hinh vé: D C
> Tinh céc s6 gia toa do Ax, Ay
Ax gy = Xy — X,
Ay =Yy=Y, ‘ N
» DPat may & A, dinh huéng vé B 1 Ax
dat mot doan AM=A4y ,5, Xac dinh duoc M "AT &y, B y

228
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6.4.3 Phuong phap giao hi goc
Phuong phap nay thuong su dung bb tri try ciu, cong trinh thuy,... khi
cac diém can bd tri ¢ xa diém khdng ché tric dia
> Biét toa d0 A(x,, v,); B(xz vz va toa do thiét ké Clxe, yo)
A, B di ¢6 & thyc dia = bd tri C
» Tinh:
Bi=oup- e
IéB = Opc - Apy
» BO tri: A
- May & A ngdim B mo ra 1 goc 360°-5,

- May ¢ B ngim A mora 1 goc S,

- Giao 2 hudéng may la diem C

> Do chinh x4c xac dinh diém C: Me
Véia=BC; b=AC

m g Sai s6 trung phuong bd tri goc B, va Sy (coi Mgy = Mgp = M) 229

229

Gia st A, B di c6 thuc dia, can bd tri diém C bang PP giao hoi goc.
Biét rang dua vao so liéu thiét ké tinh dugc goc bang BAC=320°
(CAB=40Y), goc bang ABC=50°. Dung hinh xac dinh C

3200 o
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6.4.4 Phuong phap giao hgi canh
> Biét toa dd A(x,, v,); B(xz vs)
va toa do thiét ké C(x. vo)
S, = \/(xc _xA)2 +(yc _yA)2
2 2 A B
Sy = \/(xc _xB) +(yc _J’B)
> B tri: Tir A, B ding thudc thép quay cung ban kinh tuong tmg S, Sp.
Giao diém ctia 2 cung tron nay d6 1a C
> Do chinh xac xac dinh diém C

Sa S

Trong d6: mg  Sai s0 bo tri canh S, Sy (coi mg, = mgz =my)

me. =% Tns J2
sinC

231
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6.4.5 Phwong phap giao h¢i huwong

Trong phuong phap nay vi tri cua diém can dugc bo tri 1a giao cua

hai huéng da xac dinh. Thuong dung 2 méy kinh vi dé tién hanh giao hoi
huong

232

232
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§6.5 BO TRI POAN THANG VA MAT PHANG CO PQ POC

THIET KE

6.5.1 B6 tri dwong thing c6 do doc thiét ké.

> Trude hét trén dudng thang thiét ké, bé tri 2 diém: A (dau) va B (cudi)
c6 d6 cao dam bao dung do dbc thiét ké.

> Dit may kinh vi hodc thuy binh nhu hinh v& (sao cho 3 diém: May, A,
B thing hang), rdi diéu chinh tia ngdm cho dén khi s6 doc trén mia A
va B bang nhau va = . Khi d6 tia ngdm // v6i dudong déc AB.

> Dé xac dinh céc diém trén duong déc AB ta chi viéc dit va diéu chinh
mia sao cho c6 s6 doc bane a. khi d6 mat dé mia s& nam trén dudng
thang c6 d6 déc AB. _ mia

233
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6.5.2 Bo tri mit phing cé do doc thiét ké.

» Trude hét bd tri cac diém A, B, C,D & d6 cao dam bao cho mat ph'flng
ABCD la mat phang do doc thiét ke.

> Dit may va diéu chinh 3 ¢ cin sao cho s doc trén cic mia dung tai
A, B, C, D déu bang nhau va = b. Khi d6 tia ngam da quét thanh mot
mat phang c6 dg doc thiét ke.

Tai cac diém khac, khi sb doc trén mia b:;’mg b thi dé mia nam trén
mat phing c6 do doc thiét ke.

234
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§6.6 CHUYEN TRUC VA PO CAO LEN TANG
6.6.1. Chuyén truc Ién tang
a. Chuyén truc biang mdy kinh vi
% Khi diém truc & tAng 1 khong bi che khuét

|
/: Cj truc cong trinh Dj
T
™ ;
|
s |
| i 1
I . |
| . |
N I
\_\ b
| C1 truc cong trinh 1
[y ﬁ:__
: e "
— -

235
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< Khi diém truc ¢ ting 1 bi che khuat: Cac diém truc phai chuyén ra
ngoai ¢ nhitng vi tri ¢o dinh.
Dung cic phuong phép giao hdi goc, canh....dé xac dinh tryc trén
tang.

236
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b. Chuyén truc biang mdy chiéu dirng
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6.6.2. Chuyén dp cao lén ting
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§6.7 PO VE HOAN CONG

Sau khi xay dung xong cong trinh can phai do dac xac dinh vi tri
kich thudc thyc t€ ciia nd ngoai thuc dia va biéu dién 1én ban vé. Viéc
lam nhu vay goi la do v& hoan cong.

Trong qué trinh x4y dung, sau khi két thuc timg giai doan can phai
tién hanh do vé hoan cong ngay tung phan (mong, ting tang nha...)

Khi do v& hoan cong phai dya vao cac diém khdng ché tric dia mat
bang va d¢ cao. Néu la cong trinh riéng bi¢t c6 theé dua vao ngay cac truc
moéng va hé thong moc do cao thi cong.

Vé nguyén tic, tat ca cac sb liéu thiét ké déu duogc xac dinh lai trén
thuec te.

Noi dung yéu ciu do vé hoan céng cin quan tim:

v Dbi voi cong trinh ngam: Phai do vé& trudc khi lap dat. Ngoai xac dinh
mat bang cac di€m ddc trung, con can phai xac dinh do cao day cong
trinh

239

239

v’ Xac dinh vi tri cic truc méng, do cao cac 16p moéng, do cao nén... vi
tri cau ki¢n dac san da lap ghép...

v Hé thong duong day dan: do khodng cach giita cac truc cot, do cao
ctia cac dam, xa ngang; khoang cach dén cac cong trinh gan do.

v’ Cong trinh dang tron: Phai xac dinh toa do tim va ban kinh

v Do v& dudng: Xac dinh céac yéu to cua duong cong, do ndi cic dinh
gbc ngodt dén ludi khong ché trac dia, vi tri giao nhau cua cac diém
giao nhau cua h¢ thong duong...

v Do v& quy hoach mit ding: Po cao bé mit va mit cit cac diém dic
trung; d0 cao via he, cho giao nhau, noi thay déi do doc ctia mat
duong, long duong, day ranh thoat nudc,...

v Trén co so do v&, lap binh dd hoan cong trén d6 biéu dién cac diém
khéng ché tric dia, cac cong trinh dan dung va cong nghiép, hé thong
duodng sa, cong trinh ngém, duong dién,... Thé hién trén ban v& nhu
d6i v&i ban d6 dia hinh.

240
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PHU LUC HINH MINH HOQA

Moc khong ché 241

241

Lwéi khong ché cong trinh trén mit bang xiy dung
\ (Trich phu luc A — TCVN 9398:2012)
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Hinh A.1 - Lw&i 6 vudng xdy dwng
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Hinh A.2 - Lw&i bao quanh theo chi gi¢i xay dwng 242
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Hinh A.4 - Lwéi bé tri bén ngoai nha

Hinh A.3 - Liwréri da giac trung tdm
/]>3
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Hinh A.5 - Lwei bé tri bén trong nha
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Chinh c§t thang dirng bang may kinh vi

(hinh 8-12a) (hinh 8-12b)
Chinh cét thang dirng

245

245

Bai tip 1: V6i 3 diém A, B, C trén ban thiét ké, va céc s6 liéu cho nhu
hinh bén. Ngoai thyc dia da c6 diém A va B.
a. Dé bd tri diém C ra ngoai thuc dia thi c6 thé 4p dung duoc nhitng
phuong phép nao?
b. Hoi d6 chinh xé4c bd tri diém C (con g01 1a sai sb trung phuong xac
dinh diém C) tng véi ting phuong phap bd tri diém C. Biét sai s6 b tri
canh va goc dugc cho nhu sau:

Mgac = Mgpe = Mg = +7 cm

M= mBB mB il )5’
c. Tir két qua cua cau b, chon phuong phap bd tri thda man diéu kién me
<+5cm

246

246

123



Bai tp 2: Trén thiét ké co 3 diém A, B, C va sé liéu thiét ké: khoang
cach ngang ctia AC = BC = 75m, géc tai dinh C (goc BAC) =65°. Biét 2
diém A va B da c6 ¢ thuc dia.

Néu chi c6 thiét bi do chiéu dai thi co thé bd tri diém C ra thyc dia bang
nhirg phuong phap nao? Néu tén phuong phap va tinh sai sb b tri diém
tmg v&i phuong phap d6. Biét sai s6 twong ddi bd tri doan thang
1/T=1/2000.

247
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Bai tip 3: Dung may thily binh, mia va thudc thép dé do va tinh chuyén
d6 cao tir diém A dudi mit dat 1én diém B ¢ trén ting nhu hinh v&. Biét
cac sd doc chi gifra trén mia la S=1500mm, T=1230mm; trén thudc thép
1a d=550mm, c=4555mm va d9 cao diém A la H,=2m (diém A khong c6
sai s0).
1.1 Tinh d¢ cao diém B (Hy)?
1.2 Tinh sai s6 trung phuong xac dinh d6 cao diém B. Biét sai s6 trung
phuong doc mia, doc thude thép bang nhau va bang +1mm

C
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