LOI NOI PAU

Néi dung cudn sdch thi céng dat chia lam bén phan chinh: Pao dét,
Ddp dat, Xit Iy nén va N6 min.

Cudn sdch rdt can cho nhitng nguoi ldp bién phdp thi céng dao ddp
dat, nhdt la cong tdc dao hd' mong cong trinh va ciing cd thé ding dé tham
khdo trong cong tdc gidng day, hoc tdp J cdc truong dai hoc xdy dung,
cao ddng thuy loi.

Noi dung tai liéu la két qud cia su tong hop mét cdch cé hé thong
nhitng hiéu biét cd nhdn cong vdi sy thu thdp bé sung tit cdc tai liéu trong
va ngoai nudc.

Dao hé mong cong trinh la mét trong nhitrng “Van sy khéi ddu nan”, va
tai liéu nay chdc chdn phdn nao giip cho cdc ddc gid thém mét it hiéu
biét dé gidi quyét cong viéc ndi trén.

Tuy dd ¢6 nhiéu c& gdng song chdc chdn tai ligu sé khéong trdnh khi
nhitng thiéu sot nhdt dinh, rdt mong déc gid phé binh gop y va bé sung. Y
kién cé thé gii vé Nha xudt ban Xdy dung Ha Nji hodc Khoa Xdy Dung
Truong Pai Hoc Kién Triic thanh phé Hé6 Chi Minh.

Tp.H6 Chi Minh, Ngay 10 thdang 10 ndm 2007
Dang Dinh Minh



Chuong 1
CONG TA C CHUAN BI TRUGC KHI THI CONG

Kinh nghiém cho thi'y cdng tic chuin bi trudc khi thi cdng coc va dao dip dat rit
quan trong. Ngudi thi céng - nha thu cling nhu don vi 1dp bién phdp 18 chifc thi cong
va ky thudt thi cdng néu nhu tién liéu trude nhitng cong viéc tién thi cdng va chuin
bi t&t thi s& thi cdng rat thudn Igi, bdo ddm 5t ti€n dd thi cdng va an toan lao ddng
va nhat |2 thi cong dat hiéu qua kinh t€ cao - 1am 4n ¢6 1ai, viéc thi cong dudc ti€n
hanh lién tuc.

Cong tac chudn bi thé hién & nhiéu mat khdc nhau:

- Chuin bj vé mit thd tuc.

- Chuin bi vé tai liéu.

- Chuin bi vé hién trudng thi cong.
1.1. CHUAN BI VE MAT THU TUC

- Cong trinh mudn thi cdng va 18 chife giao thau, dau thau trude hét phai cé thiét
k&€ va du todn. Thi€t k& va du todn phai duge cdc cap c6 thim quyén duyét. Néu 1a
cong trinh cla nha nudc, kém theo quyét dinh duyét thi€t k€ va du todn phdi ¢6
quyét dinh cip von va thdi han cip von.

- Phdi ¢6 Gidy cdp dit va Gidy phép xay dung ctia cip c6 thim quyén cho phép.

- Phii hoan tat cong viéc di ddi dén bl gidi tod. N&u cdng trinh ndm trén viing
da't trude day cé chi€n su thi can ¢6 gidy xdc nhin di hoan tat cdng viéc ra phd bom
min tai khu dat xay dung.

- Hoan thanh cong viéc chon thdu ¢é quyé&t dinh phé duyét tring thau.

- Hop dong thi cong giita don vi giao thiau (Ban quén ly du 4n - Bén A) va don vi

nhin thau (Pon vi thi cong - Bén B).
1.2. CHUAN BI TAI LIEU THI CONG

- Pon vi thi cong phai ¢6 diy du tai liéu thi€'t k€. Bdn vé thi€t k€ duge duyét phai
¢6 day da kich thude va chi tiét. Trong ban vé thé hién rd vi tri kich thudc cda cong



trinh, cao do ty nhién, cao do thiét k€, tit d6 don vi thi cong tinh ra dugc khoi ludng
dao ddp cu thé phai thuc hién.

- Phai ndm r& tinh hinh dia chat khu vuc - noi sé ti€n hanh dao ddp dit. Nho biét
dudc chinh xdc ciu tao cdc ting dat, cao dd c6 nudc ngam hoidc khd ning co thé xay
ra luu sa ma don vi thi cong s& chon phuong tién thi cdng thich hgp va ¢6 bién phip
x{ 1y phong ngita ¢6 hi€u qud. Ngoai ra cling cin bi€t thém mdt sd chi tiéu cd ly
khdc cta dit: Dung trong, dd 2m, hé so rdng, dung trong kho...

- P€ tinh todn khdi ludng dao dip chinh xdc, can phdi ¢6 cdc bidn dd dia hinh khu
vuc vdi ty 1€ 1:500 (n€u dugc 1:200 thi cang tot).

- Phdi bi€t rd cdc cong trinh ngdm hién hitu d€ c6 gidi phap dao cu thé ciing nhu
khong phd hoai cdc cong trinh hién hitu dudi mat dat. Cac cong trinh ngadm do ¢6 thé
[a: hé théng &ng cap nudc, hé thong dng thoat nudc, cdp dién luc, cdp dién thoai...

- Phdi ¢6 bién phap chdng d3 gia ¢d cac cong trinh k€ c¢in s& khong bi hu hai lin
sup khi ta thi ¢cdng dao dip cong trinh.

- Phai c6 k€t qua thi nghiém dat (thudng 1a dat ddp).

- C6 bién phap thi cong dao dip va ti€n dd thi cdng. Cdc tai liéu nay do phia
quin Iy dy 4n (Bén giao thau) cdp, néu 12 tai liéu do phia nha thau lap ra thi phdi
dudc sy dong y chap thuin cta bén giao thau.

- Tai liéu thuyét minh hudng din - Tai liéu vé quy trinh nghiém thu - Tai lidu
hudng dan thuc hién cong tdc an toan lac dong.

- Néu cong viéc dao dat ti€n hanh sau cdng tdc ha coc xudng nén thi trude khi
ti€n hanh dao dat cin phii ti€n hanh xong cong tdc nghiém thu ha coc xudng nén.
(Cong tdc ha coc xudng nén di hoan tat khéng can phdi ép hodc déng bd sung - ¢6
thé chuyén qua cong viéc dao dat...).

1.3. CHUAN BI HIEN TRUOGNG THI CONG

Trude khi tién hanh dao dip cong trinh, ching ta can phai chuan bi diy di cdc
phuong tién va diéu kién k¥ thuét phuc vu thi cong.

Cic diéu kién d6 1a:

- Phai phat quang don sach mit bing trudc khi dao dip (Ndi can diao ddp c6 cdy
¢61 hodc chudng ngai vat...) viéc phat quang don sach mit bang tién cho viéc di lai
va ti€n hanh céng tac tric dac.

- Di ddi cdc ¢6ng trinh hi€n hitu (cdng trinh di tich viin hod lich s, hé thong ¢ip
thodt nudce, cac dudng day cap dién hoac day dién thoai...)



Chudn bi hé thong moc chuin, truc chudn va din truc cho cdc hang muc thi c6ng
dé viéc dao ddp ti€n hanh dudc chinh xdc va ding yéu ciu thiét ké.

- Hé thdng dudng dién cung cdp cho cdc thi€t bi thi cOng va dién dnh sdng.

- Hé thdng nudc sach ding d€ wdi rita.

- Hé thdng dnh sdng phuc vu cho thi cong ca hai hodc ca dém.

- N&u qud trinh dao dip c6 st dung mdy khoan (mdy khoan sit dung khi nén) thi
phai ldp dit tram khi nén va hé théng 6ng cung cap khi nén dé€n tin noi cé si dung
m:iy khoan.

- Ti€n hanh idm mdi hodc gia ¢4 slta chita hé thdng dudng si cau cdng hién hitu
nhim chudn bi t6t cho cdng viéc van chuyén dat dao dip.

- Phii xdc dinh va théng nhat vi tri d8 cdc dat phé thdi (dat ban, dat xau, 1dp dat
thue vat).

- Lam hé théng thodt nudc mat va cdac hé thdng chin ngin nudc vao hd méng
(lam hé thong ngan chin nudce trén sudn ddi chdy xudng bing ciac dé chin hoic rinh
ngdn chin; lam cdc dé vay dé chin nuGc song tran vao khi thi cong cdc hé théng cap
nudc canh séng; 1am hé thong bom gi€ng kim khi thodt nudc ngam...)

- Lam cdc cong trinh phu nhu: kho, bii, ldn trai, nha diéu hanh...

- Chufln bi ddy dd phuong tién thi cong va nhan lyc thi cong.

TSm lai, cong viéc chuan bi trude khi thi cong dao dip mbi ndi mdi khic, tuy thuc
t&, wy diéu kién thi cong, tuy thdi ti€t, tuy dia hinh va wy két cau cda thiét ké... ma
¢6 su chuan bi khic nhau.

NguGi giao thiu va nhin thiv phai quan tim dén cong tac chuin bi trudc khi thi
cong néi chung. Viéc chuin bi tot thi viéc thi cong sudn sé khéng bi dch tdc gidn
doan, bdo ddm thi cdng dat yéu cau thi€t k€, an toan sdn xuat cling dugc bio dim
trong sudt qud trinh, thi cong ding theo tién do da dé ra va nha thau thi cong dat

hiéu qua kinh t€ cao.



Chuadng 2

NHUNG PAC TINH CO LY CUA PAT ANH HUGNG
PEN CONG TAC THI CONG DAO DAP DAT

Pat 13 mot thue thé phic tap gdbm ba thinh phan chinh:
Cdc hat khodng tao nén ¢4t dat ta goi la pha rin.
Phin dich thé 18ng (nwdc) 1ap day trong cdt dat ta goi 1a pha 1dng.
Phan khi xen ké& trong cac chd rong cla cdt dat ta goi 1a pha khi.
Pé dé dang trinh bay ta tinh todn trong cdc phin k& ti€p, chiing ta cung thong
nhit mét s6 ky hiéu sau:

; TrQng qung Thé’ tich
W, - Trong lugng hat dat. 1 )
-, i Uy
W,, - Trong luong nudc trong dat. L -
TG ‘ia d4 b ¥+~
W -Tong trong lugng cia dat. E [ ey
W=W;+W, 2 Y ’ i

V,- Thé’atich hat dat. , ; W% |
V,, - Thé tich nude trong dat. ////M o

V, - Thé tich khi trong dat.
V,-Thé tich 15 rdng trong dat. Hinh 1: So do cdu tao 3 pha ciia ddt

Vs

V=V, +V,
V - Thé tich toan bo ctia dat.

V=V, +V,+V, (1)
2.1. CAC CHI SO CO LY CUA DAT

1. Trong lugng riéng (Specific gravity) G
Trong lugng riéng cla dat 1a ty s6 gitta trong ludng cda dit va trong ludng riéng
clia nude ciing thé tich & nhiét d6 4°C.

W, 1
G=—"— (2)
Vs Twi
Trong d6: v, - trong lugng don vi thé tich clia nuée & nhiét dd 4°C (tudng tng vdi

10 kKN/m’).



Trong lugng riéng cla dit 16n hay nhé iy thudc vao thanh phan hat cla dat va
thudng & gidi han tir 2,6 - 2,8 tin/m”.
P4t hitu ¢d ¢6 trong lugng riéng: 2,4 - 2,5 tin/m°.
DAt than biin ¢6 trong lugng riéng: 1,5 - 1,8 tan/m’.
Pat cung loai sy thay d6i (trong lugng riéng) khong ding ké.
Trong lugng riéng cla dit duge xdc dinh trong phong thi nghi€ém. Sau diy la

trong luong riéng cia mot so loai dat:

Dt cat: 2,65 - 2,69 tan/m’
A sét nhe: 2,70 - 2,71
A sét: 2,72-2,73
Sét: 2,74 - 2,76

2. Lugng ngdm nudc cia dat (Water content. Moisture content)
Luong ngdm nudc trong dat 1a ty s6 gilta lugng nude trong dat va trong lugng cla
dit. Chiing dudc tinh theo ty 1é phin tram.

o= Wy 100% (3)
W

s
Lugng ngdm nudc (o) 1a chi tiéu vat 1y rat quan trong vé d6 4m cla dit. Sy thay
ddi luong ngdm nudc trong dit phu thudce vao diéu kién tr nhién. Lugng ngdm nudc
trong dat cang cao thi cudng do chiu luc trong di't cang gidm. Ngudi ta ding phuong
phdp say kho dit trong phong thi nghiém dé x4c dinh lugng ngdm nudc cda ching.

3. Dung trong cua dat (Unit weight) y

Dung trong cia dit I trong lugng don vi thé tich cda dat, don vi 1a kg/m?;

~ 3
tan/m™...

= 4
YV (4)

Dung trong dit trong thién nhién ndi chung khdng déu (thay ddi 16n):
Vi du:

DAt sét y=18 — 20 KN/m’
DAt cat =16 — 20 KN/m?
Pat min thuc vat =15 - 17 KN/m’



4. Dung trong khé (Dry unit weight) y4
Dung trong khd 1a dung trong phin rin trong don vi thé tich clia dat.

W

Y4 =—VS— (5)

Dung trong kho chinh 1a chi tiéu dung dé danh gid do chit cia dat ddp.
5. Dung trong bao hoa (Saturated unit weight) v,
Dung trong bdo hoa clia dit 1a trong lugng don vi thé tich cia dat khi dat chira

day nudc trong 16 rdng:

W.+V.
Ysa[ — ] V r Yw (6)

Trong cdng thic trén thi yy, = 10 kN/m’
6. Dung trong ndi (Buoyant unit weight) y’
Dung trong ndi dugc xdc dinh theo cong thiic

Ws — Vs Yw
et (7
i \Y%
7. Hé s8 rong (Porosity ratio; Void ratio) e
Hé so rdng la ty sO gitta thé tich rdng trong dat va thé tich hat dat.
\%
e =—L 8)
7 (

Heé s& rdng dudc thé hién bing si thip phin. Hé s0 rng thé hién do chat cla dit

trong thi€n nhién:

Khi e <0,6: Pat chit - co nén it.
e > 1,0: Bat tdi xOp - co nén cao.

8. Ty lé réng ciia da't (Porosity rate; void rate) n

Ty 1€ réng 1a ty sO gilta thé tich réng chi€ém chd va thé tich toan bd cda dat,

chiing dudc thé hién bing ty 1& %.

n =—\\{/i.100°/0 (9)

9. D$ bao hoa ciia dit (Saturation degree) S,

D3 bdo hoa clia dat 1a ty sd giita thé tich réng chifa day nudc va thé tich rdng

todn bd ¢6 trong dit. Ngudi ta biéu thi d bio hoa nudce cla dit bing ty 1& %.

10

r

S =£.100% (10)
\%

r



Dua vao chi s8 S; ngudi ta xdc dinh dat cat & ba trang thai:

C4t hoi am S <50 %
Catrit Am S;i=50-80%
Cat biao hoa S, >80 %

10. Hoén déi cdc chi tiéu

Cic chi tiéu co 1y ctia dat da néu trén: Trong lugng riéng (G), lugng ngdm nudc
(w) vd dung trong cla dat (y); Vi ba chi tiéu nay ngudi ta cé thé tinh cdc chi tiéu
con lai.

e Trong luong riéng G:

Cong thie dién dat theo ba pha:

W,
G= 2 (11)
VS 'le
Cdng thic tinh todn thong thudng:
G = S_e (12)
®
Pham vi gid tri thudng thay:
Patsét: 2,7 - 2,76
Pat cat: 2,65 - 2,69
e Lugng ngdm nudc
Cong thdc dién dat theo ba pha:
W
o = —=.100% (13)
WS
Cong thidc tinh todn thong thudng:
G Y
Pham vi gid tri thudng thay: 20 -60 %
o Dung trong y
Cong thic dién dat theo ba pha:
w
e 15
Y=3 (15)

11



Cong thuc tinh todn thong thudng:

G+S, e
y=7,(1+0); y= J (16)
l+e
Bon vi tinh: g/cm3
Pham vi gid tri thuong thiy: 1,6 + 2
e Dung trong kho y,
Codng thitc dién dat theo ba pha:
W,
Ya = ’75 (17)
Cong thire tinh todn thong thudng:
Y G
Ya =T Ya=—— (18)
1+o l+e
Pon vi tinh: g/cm’
Pham vi gi4 tri thudng thay: 1,3 - 1,8
o Dung trong bao hoa yu
Cong thitc dién dat theo ba pha:
W, +V_ .y,
Yoar = Vr (19)
Cong thuc tinh todn thong thudng:
G+e
L= 20)
Yt = :
Pon vi tinh: g/cm’
Pham vi gid tri thudng thiy: 1,8 - 2,3
e Dung trong néi y
Cong thic dién dat theo ba pha:
W, -V, .y,
h v 21
Y v (21)
Codng thic tinh todn thong thudng:
G-
Y=Y~ ¥'= . (22)
l+e

Pon vj tinh: g/em’

Pham vi gia tri thudng thiy: 0,8 — 1,3



o Hé 56 rbong e
Cong thic dién dat theo ba pha:
A%

e= {;:r (23)
Coéng thic tinh todn thdong thudng:
e=_(i_l:e:G(1+u))_l (24)
Td Y
Pham vi gia tri thudng thiy:
Patsét:e =04+ 1,2
Patcat: e=0,3+0,9
e Ty Ié rong n
Cong thitc dién dat theo ba pha:
n= %.100% (25)
Cdng thac tinh todn thdong thudng:
nzl—jz;nzl—%‘ (26)
Pham vi gid tri thudng thay:
Pt sétn = 30% + 60%
Datcdtn=25% + 40%
e Do bdo hoa S,
Cong thic dién dat theo ba pha:
S, =\\]/—“:.100% 27)
Cong thic tinh todn théng thudng:
5, =295 2T (28)
e n

Pham vi gid tri thudng thdy: S, =0 + 100%

l) Vidu tinh todn 1:

Dang dat nguyén trang, qua thi nghiém thu dudc cdc két qua sau:
y=1,67g/em’; o = 12,9%; G = 2,67

Hay tim: e;n; S;; Ya5 Ysats ¥ 7

13



Bai giai:

._G+e) | 2.670+0,129) _

0.8
y 1,67
n=--_98 _0 444 -44,4%
l+e 1+0,8
Sr:coG _0129x2,67 0 s
e b
¥ 1,67 3
= = =1,48 g/cm
e e 170129 .
G+e 2,67+0,8 3
= = — =1,93 g/cm
Yot =70 1+0,8 &

¥'=y, -1=1,93-1=0,93 g/cm’
2.2. PHAN LOAI PAT
C6 hai loai dat: PAt khong dinh va ddt dinh
1. Pat khong dinh (cohesionlessiol; non-cohesive soil)
D6 chit cia dit khong dinh ¢6 quan hé mat thi€t véi dat cong trinh. PO chat dat
khong dinh cao thi cudng do chiu tyc cda nén cao va ngude lai. Ciing mot loai dat

nhtr nhau néu hé s& rdng cang nhd thi do chat cang 16n. Tuy theo gid tri hé s6 rdng

ma ta chia cdc trang thdi khdc nhau; Chit, chiit vita, hoi chat va toi xop.

Bang 1. Cic trang thdi d§ chdt cla cadt (e)

b6 chit cla cdt
Loai cat — .
Chat Chat vira Hoai chiat Toi xOp
S4i nho, cdt thd, cat vira e<0,6 0,6<e<0,75 0,75<e<0,85 e>0,85
Cdt min - Bui cdt e<0,7 0,7<e<0,85 0,85<e<0,95 e > 0,95

D chat d4 dam

Ngudi ta ddnh gid d6 chit da dam & ba muc: Chat, chdt vita va hai chat. Cach
gidm dinh tai thuc dia nhu sau:

Chdt: Ham lugng hat cot dit chi€ém trén 70% trong lugng, ching sip xép dan xen
nhau, lién két lién nhau. Khé dao bing cudc chim, khoan ciing kho.

Chat vira: Ham lugng hat cot dat chi€m 60 -70% trong luong toan bd. Sip xép
dan xen va lién két lién nhau. Cé thé dao biing cudc chim khoan hai khé.

Hoi chdr: Ham lugng cdt dat chi€m dudi 60% trong ludng toan bo. Sdp x€p hon
loan, lién két khong lién nhau. C6 thé dao, thanh h& dao dé 13, khoan dé& dang.
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2. Dat dinh (Cohesive soil; Clayey soil; Binder soil)

a) Lugng ngdm nudc gidi han trong ddt dinh: (limit water content)

Do lugng ngim nudc trong dat dinh khdc nhau ma né cé thé & trang thdi cing,
na citng, déo hoic chdy 16ng. Tuy theo lugng ngidm nudc ma dat dinh cé thé
chuyén tif trang thdi nay sang trang th4i khac.

Lugng ngdm nudc gidi han khi€n cho dat dinh chuyén tif trang thai déo sang trang
thdi chdy dugc goi 1a gidi han 18dng (con goi 1a lugng ngdm nudc gidi han trén cla
trang thdi déo). Ky hiéu la w,.

Lugng ngdm nudc gidi han khi€n cho dat cing chuyén sang trang thai déo dugc
go1 la gidi han déo (con goi la lugng ngdm nudc gidi han dudi cda trang thai déo).
Ky hi€u la w,.

Dit dinh & trang thdi ntta ctrng dan dan bdc hai nudc va thé tich dan dan co lai...
co dén lic khong co thém dudc nita thi lugng ngdm nudc gidi han hic d6 dudgc go1 1a
gid1 han co. Ky hi€u 1a o,.

Céc gidi han trén (oL; ®p; ®,) dude biéu thi bing % (phan trim). Hinh 2 thé hién
guan hé giffa trang th4i va lugng ngdm nudc clda dat dinh.

w, Wy [
Gid1 han co Gidi han déo Gidi han 18ng Lugng ngam
0 * — Y —_—— ey — - @ @ ——» NUdc
Trang thai cing Tr.thai nita cing Tr.thai déo Tr.thai cé thé )}
chdy 14ng

Hinh 2: Quan hé giita trang thdi vdt Iy va lugng ngdm nudc cia ddt dinh

b) Chi 56 déo ciia dit dinh: 1, (Plasticity; Plastic Property)

Chi s6 déo chinh 1a hiéu s8 gilta gidi han 16ng w va gidi han déo ®,. DS chinh la
pham vi thay d8i lugng ngdm nudc cia trang thai déo.

=0, - o,

P4t cang min thi s6 lugng hat min trong dat nhiéu va vi th€ ma ludgng ngam nudc
k&t hgp v4i bé mat hat cang nhi€u. Di nhién chi s6 déo I, cling cang cao.

N&u trong dat khong c6 hat da't két dinh thi I, = 0.

Lugng ngdm nude tuong doi cda hat dat dinh trén 3%, gia tri I, > 3% thi dat bit
diu xuit hién cdc dic tinh cia ddt dinh. Dya trén tri s§ clia I, ngudi ta ¢6 thé chia
da't dinh ra cdc loai: sét, 4 sét va 4 sét nhe.

Sét I,>17%
A sét 10<1,<17%
A sétnhe 3 <I, <10%
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c) Chi sé'léng ciia dit dimh 1, (liguidity)
Chi s0 16ng clia dat dinh duge thé hién theo cong thitc sau:
O-0, ©O-0,
IL = 2 = ; (29)

O —0, Ip

Theo cong thic trén, khi hugng: ngdm nudce ty nhién cta dat o ¢6 gid i © < ©, thi
It <0 va dat ty nhién G trang thdi ridn. D4t ty nhién & trang thdi 1ng khi o >« va I > 1.
Nhu vay I cang 16n thi d&t camg mém va ngudc lai.

Dua trén chi s6 16ng ngudi ta phén ra cdc trang thii:

Rén chic Chi s6 16ng IL<0

Déo ciing ! 0<I.<0,25
Déo vua " 0,25 <1. 0,75
Déo mém " 0,75<1I.<1
Déo 1dng & I >1

3. Phén loai dat - Tinh nfng ca dat

a) Phan loai

Su phin loai dat chinh x4 ¢ w nghia thuc té€ rat quan trong. Ngoai viéc ddnh gia
ding cha't lugng dat nén va dat ddip... ngudi ta con hoach dinh duge mét gidi phép thi
cong dao ddp chinh xdc va cé hiéw qua.

Trong thuc t€ c6 ba loai:

DAt ddp do con ngudi tao mén.
Pat hitu co.
bat ty nhién.

Daét ddp: Pat ddp do com ngudi tao nén ciing ¢é nhiéu loai: Diing dat tr nhién dé
ddp. DAt ddp 1a ph€ liéu, xi ban; Pit ddp bing phuong phap bdi thuy Iuc do tau hiit
(xdng thdi) tao nén.

Pdt hitu co- Loai dt ¢6 ham lugng hitu co > 5% (v6i dat dinh) va > 3% véi dat
cdt. Khi lugng hitu cd 18n hon: 25% thi ta goi chung 1a dat than bun. DAt than bin ¢é
lugng ngdm nudc cao, tinh c:o nén cao.

Ddt ty nhién: DAt ur nhiém 1a ddt nén x4y dung, dat ding dé ddp. P4t w nhién
dudgc phén loai theo d§ cung.
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Bang 2. Bdng phin loai dat

. . P &s6 |T I D
Loai st | C&p dat Tendai HE so - Trong iong| - Dung cu
L citng f {riéng Kg/m dao bdi
Loai 1: o = A A,‘ ,
o A I Cat, dat thuc vit, bun 0,5+0,6600 = 1500 | Cudc x€ng
bat tdi, mém
Loai 2: Dit sét mém, hoing thd. Cudc xén
DAl thudng 11 D4t va cdt 1an sdi d4, dat | 0,6 0,8 1100 + 1600 e
» A ) cudc chim
thiy trong dat dap.
Piat sét dinh mém chat Cudc. cusic
Loat,3: qip | VUa; Datlandd hoang thd, | ¢\ 11950 . 1900| chim, xa
Dat cing bat sét dat dap va hoing
2 1E 7. as beng
thd ¢6 lan s6i da
. . Cuéc chim,
Loai 4: Pit cing chat, dit si, ::i: =
3 = ) X 4. me ng,
bt cing lan Iv hoang thd kh6 c6 landa soi, | 1+ 1.5 1900 R B
_— £ oA AR ae o choong,
dd soi datdap dam da cdt chit )
buia pha
Cudc chi
s, Sét cing, diép thach, d4 x”;;ecn"“
- V-VI |mdc ma, d4 phin, cudi| 1,5+4 | 1100700 | **°°"&
b4 mém e ae A chodng bia
két, da v61 mém 7 o .
phd, nd min
Sa nham - Cudi két. Diép ft khi ding
Loai 6: . 14 hat, cudc chim.
Loai6: g gy | thach chdl, mde ma chdt ),y 1an00. 2900 “him
b4 cing vira b4 vo6i chat granit phong Thudng
héa nd min
P4 c4dm thach diabazg,
Loai 7: it, d4 vbi, d4 cudi, da
oL v = X | Branit. dd voi, da cudl. dd |\ e lh500 . 3100| N min
ba cing huyén vi, andesite hdi bi
phong hod, da porphyrite
P4 An son — D4 huyén vii,
Loai 8: hoa cudng, Gneiss Diorite,
. < . |XIV:=XVIithach anh  Grabbro, | 18 +>25 2700 + 3000| NG min
ba rat cing . . 7
porphyrite, diabazd, da
hornblende N

Hé s3 f tudng dudng véi hé s& cudng do nham thach - do cing protogiaknove
hardness.

b) Tinh chdt ciia dat
* Tinh t0i ciia ddt (Looseness)

Sau khi dao, t6 chifc cdu tao cla dat bi phd hoai thé tich phan dit dao ting 16n
hon thé tich ban diu khi chua dao. Hién tugng dé goi 13 tinh toi cda dat. Ty s6 gilta
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thé tich dat ting sau khi dao va thé tich dat nguyén trang lic ban diu dugc goi 1a hé
s& tdi ca dat. Hé s toi clia dat c¢6 quan hé rat 16n khi tinh todn khéi lugng vin
chuyén di't dao va dat dip.

C6 hai hé s6 toi khdc nhau: hé s6 toi ban dau va hé s0 t0i sau cling:

= s V
Hé s6 tgi ban ddu K;: K, = 72 (30)
1
n A R V.
He¢ so toi sau cung K: K, =— (31)

1
Trong d6: V, - tich kh&i di't nguyén trang khi chua dao;
V; - thé tich kh&i dat bi tdi ra khi dao;
V; - thé tich khdi dat trén duge dip va dam chat.

Théng thudng thi: V, > Vi >V,

Dat nguyén trang cang chit bao nhiéu thi hé s8 toi cing 16n biy nhiéu; V3 > V,
cling cho ta thay ring di dat di dudc dam chit nhung khéng sao dat dugc thé tich V,
nguyén trang ban diu cla né. Mdt mét khodi dat ty nhién dao 1én dé dip va dam
chit thanh mdt mét khdi da't ddp van con thira lai mot it.

Ty 1 phan traim % gia ting thé tich lic dau:

h\%\iXIOO% (32)

Ty 1& phan trim % gia ting thé tich cia khdi dip so véi dat nguyén trang l1a
(sau cung).

V,-V
2 1x100% (33)
V3
Bang 3. Hé s6 tdi cla dat
_ Ty 1¢ % tang thé tich Hé s6 10i
Tén goi cac loai dat
Ban diu Sau cing K, K,
f 2 3 4 5
Dit cat, 4 sét nhe 8 +17 1+25 1,08+ 1,17 | 1,01 + 1,03
D4t thue vat, dat bin 20 + 30 3+4 1,20+ 1,30 | 1,03+ 1,04
P4l 4 sét, dit hoang thd im
udt, dat cdt 1an sdi, 4 sét nhe 14 + 28 1,5+5 1,14+ 128 | 1,02+ 1,05
1an sdi d4, dat chat sit
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[ / 2 3 4 5
DA sét, & sét nang, dat lin sdi
da, dai hoang thd kho, hodng |, 4, 4:7 1,24 =130 | 1,04 + 1,07
tho lan soi d4, 4 sét lan so1 dd,
di't dam chat
DAt sét niing, sét1an d4 va cudi
s0i, dat 1An dd cudi, dit hoang | 26 + 32 6+9 1,26 + 1,32 | 1,06 +1,09
thd dam chit, sa nham

|
b4 mic no (marl) 33+ 37 11 +15 1,33+ 1,37 1,11 + 1,15
b4i mém, d4 hoi cing. 30 + 45 10 + 20 1,30 = 1,45 1,10+ 1,20
b4 cing 45 =+ 50 20+ 30 1,45+ 1,50 1,20+ 1,30

Vidu tinh todn 2:
H6 mong cdng trinh ¢6 kich thudc 25m x 46m sau 1,2m, ddp bing dat sét. Hay
tinh khdi ludgng dit chd dén d€ didp va thé tich hd dao noi 1y dat dé dip?
Bai giai:
Thé tich khéi ddp la:
V; =25x46x1,2 =1380m’
Tra bdng hé s6 tai cla dat, ta ¢6:
K,=127vaK,=1,05
Thé tich khéi dat dung dé dip la:

= D803y

'K, 1,05

Khoi lugng dat ddp V; la:
Vy=Kix Vi =127 x 1314 = 1669 m*
Pip s6: Khdi Iudng dat chd dén dé ddp hd méng 1a 1669 m”.
Thé tich hd dao ndi cung cdp dit didp 1a 1314 m’,
* Tinh co nén cia ddt (Compressibility)
Pa't sau khi dao van chuyén rdi dip va dudc dim chat thi thé tich dat dudc co nén

lai. Ty 1é dat co nén dudc thé hién biing cdng thic sau:

Ty 1€ co nén ciia dit = P P4 100% (34)
Py

Hoac:
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TY 1& co nén cia dat _ KPumax =P 10094

Trong do6:

Py

(35)

p - Dung trong kho cla dit dip sau khi dugc dim chat (g/m’);

pa -Dung trong kho cda dit nguyén trang (chua dao) (g/m3);

Pmax - DUNg trong khé ciia dat khi dat dén gid trj cuc dai (g/m™);

K - Ty 1&€ co nén, xem bang dudi diy.

Bang 4. Tri so ty I1& co nén K cila dat

Tl Ty 1&é conén | Thé tich | m’ dat tdi
' % sau khi dim nén dat
) P4t udng trot 20 0,8 m’
Pl loai | .
atlottd | pat thuong 10 0,9 m’
va Il )
Pal cét 5 0,95 m’
DAt hoang thd ¢6 d6 4m w nhién 12+17 0,85 m’
Patloai Il | P4t thudng 5 0,95 m’
P4l citng — chit vi kho 57 0,94 m®

* Tinh thdm thdu cdq ddt (Permeability)

Hién tugng nudc thim qua dat goi 1a tinh thim thau clia dat.

Khd ndng nudc thim qua dat (tinh bing chiéu dai dudng thaim) trong mot don vi
thdfi gian (ngdy dém) dugc goi 1a hé s§ thim cilia dat.

Xac dinh hé s& thaim thau cla dat rat can thiét cho viéc tinh todn cac khoi ddp ngin
nudc gilf nudc (dé diéu, ao hd) va ciing cin khi tinh todn thodt nude cho hé dao.

Hé s6 tham (thdm thiu) duge ky hiéu 1a K (m/d)

Béng dudi diy trinh bay khd ning thim (Hé s6 tham) clia mot s§ loai dat:

Bang 5. Hé s6 tham K cta mét so loai dat

Loai dat K (m/d) Loai dat K (m/d)
Pt sét - A sét <0, C4t vira 1in sét 20 - 25
A sétnhe 0,1 -0,5 C4t thd ddng nhat 3550
Cat mun 0,5-1 Cait to hat 50-75
Cét min 1.,0-5 Soi 50 - 100
C4tnhd 1dn sét 10-15 D4 cudi 100 - 200
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* P dbc ty nhién cita dat ¢ (ground-line gradiant, angle of internal fiction)

Géc tao nén gita dudng ngang (mat ngang) va mat nghiéng trén clda dat chat
dong dudc goi la do doc ty nhién clia dat. Tim hi€u dd dSc ty nhién cda dat d€ chon
dd doc thanh hd dao mdt cach hgp 1y. Bang trinh bay dudi diy 1a géc nghiéng tu
nhién cla dat tdi.

Bang 6. Géc nghiéng ty nhién cda dit toi ¢

) b4t khd b4t dm Pat udt
Loar dit o 9 é o ] % o %
P4t mém thudng |~ 40 11,2 ~ 35 1: 14 =20 1:2,25
Cat tho va vira 30-35 (1:(1,4+1,7) |35-40 {1:(1,2+1,6) |25-27 |1:(2+2,15)
Catnho vira 25-30 11:(1,75+1,9)(30-35 }1:(1,4+1,75)115-20 11:(2,75 =3,75)
Sét 1an cat 40-45 |1:1 35 1: 14 15-20 [1:(2,75+3,75)
Sét cilng 70 1:0,4 45 1: 1 25 1:2,15
bit cudi két 35-40 (1:(1,2+1,4) |35 1: 1,4 30 1: 1,75
LDzi > 80 1: 0,1

Puong nghiéng cla dat

Hinh 3: Géc nghiéng ty nhién cia dat
2.3. NUGC NGAM TRONG PAT
Khi thi céng dat mdt trong s& nhung khé khin gip phéi la xi¥ 1§ nuéc ngam.
1. Cic dang nudc ngim

Nudc ngam ¢6 3 loai:
Nudc dong 19p trén (Perched water)
Nudc ngam (Phreatic water; Subsurface water)

NuGc ngam c6 4p (Phreatic water of bearing course)
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___ Lop khéong tham nudc
Nuéc dong IGp trén

ey o

B Temeiii=y
D= ... =00
RE— 11

Hinh 4: Cdc dang nudc ngim trong dit
2. Tinh thim thiu cta dat
Tinh thim thiau (Permeability) cia dat thé hién kha ning nudc chdy qua cic 16
rong trong dat.
- St chuyén dong cia nudc ngam cé hai dang:
+ Dong chdy ting (Laminar flow)
+ Dong chay r6i (Turbulent flow)
Dong chdy tang chdy theo cic khe nit, 16 réng, toc d6 dong chdy khong 16n
nhung chdy lién tuc (thAm thau lién tuc).
Dong chay rdi khi chdy c6 tdc do 16n va thudng giao thoa dan xen nhau.
Toc d6 thim thau cla nude dudce tinh todn theo thuc nghiém cda Darcy - tinh todn
theo dinh luit thim dudng thing
' v =Ki (36)
Trong dé:
v - Toc dO thaim clda nudc trong dat (m/d);
1 - B0 doc cot nudc (gradiant of water head).

L

(37)

Hinh 5: Dong tham
cia nudc

H, va H; - cao do cot nudc (thuy dau) tai hai di€m
A| va Az',
K - Hé s6 thim thdu clia dat. K dudc trinh bay & bdng 6.
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3. Ap luc nude dong - Hién tugng luu sa va xéi ngdm

Ap Iuc clia ¢6t dit dugc tao ra khi dong tham ngam chdy qua mét don vi thé tich
clia dat dugc goi 1a dp luc nudc dong.

Dong nudc tham qua ddn vi thé tich clia d4't I6n hay nhd phu thudc vao trd lyc cia
cOt dat 16n hay nhd va phu thudc vao phuodng hudng vi tri ciia cot dat.

Hudng dong chdy ngam nudc dong thuc hién theo nguyén ly trong luc. Dudi ddy
hd méng néu cé dong nudc ngadm cé dp, khi ddo moéng s€ sinh ra hién tugng nudc
thAim ngugc tif ddy hd méng 1én va nhiu ldic sinh ra hién tuong luu sa. Lic dao
méng ngudi thi cong can lvu ¥ 4€n sy On dinh cda cong trinh k&€ cin do hién tugng
luru sa (cdt chdy) gdy ra. Hién tugng luu sa (Drift sand; quick sand; shifting sand;
running sand) rat dé xdy ra khi ddt nén 13 c4t min, cat bot, 4 sét nhe.

Khi dong chdy ngdm c6 4p ma dd chénh c6t nudc 18n thi dong chady trong céac 16
rong khe miit cda dit s& thanh cdc dong chdy rdi. Dong chdy rdi véi van téc dong
chdy 16n s& kéo theo dit cét...trong nén va lam cho dat cang rong nhiéu hon va ta
goi do 13 su x6i mon xam thuc trong dit. Sau khi trong long dat bi x6i mon xam
thutc, mat dat phia trén né thudng sinh ra cac ho triing lin sut. Viéc nghién citu nim
vitng nguyén ly van dong cla nudc ngam sé tao cho ta nhitng gidi phdp ngin ngira

hi€u qua cdc tac hai ndi trén.
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Chudng 3
PAO PAT

3.1. NOI DUNG CONG TAC PAQ DAT VA CAC DANG PAO DAT

1. Tinh khéi lugng

Viéc tinh khdi lugng s& cho biét chinh xdc khoi ludgng dat phai dao, tir d6 sé xic
dinh dudc s6 ca xe mdy va nhin cOng phai thuc hién, xdc dinh diing thdi han thyc
hién ciing ddng thdi gidp nha thau xdc dinh chinh xdc gid tri cOng viéc dao dat ma
minh phai thuc hién.

Mot s6 bang tinh khéi lugng cong viéc va gid du todn cda nha thi€t k& thudng hay
bi thi€u do ho chi tinh khéi lugng dao dit dudi méng ma khong tinh dén cac khoi
lwgng phat sinh do diéu kién thi cong. D€ tinh dudc khdi lugng chinh xdc, trudc hét
ta phdi vé cdc mit cdt ngang, cdt doc cla hd dao. Vidu ¢6 cdc truc hd méng sd: truc
1 d&n truc 10, khodng cdch tir truc 1 dén truc 10 1a 50m; va céc truc chif: truc A dén
treue F, khodng cdch tir truc A dén truc F 1a 25m. Chi€u sdu hd ddo so véi mat dit e
nhién 12 3m. Khi vé mit ¢dt, ta tam chon d6 déc mdi m = 1. Ta s& cé mit cit ngang
va mit cdt doc nhtt sau (vi du chiéu réng d& méng 1a 3m):

j; ~_ 6lm j;‘loo
\Dé méng 5\00 /
—

3m| 3m |
I fim 50 il
3| @ 55 3

Hinh 6: Mt cdt doc

0.00 36m

Bé mong A / I
77 py

3my

b aomy .3m,
m_ 25 " 1m

3m 30 dm

B

Luu y : Chita 1m tir mép mong dén chan mai dung dé di lai va dao ranh thoat nudc @

Hinh 7: Mdt ¢t ngung
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Khi tinh todn khéi lugng dat n€u khoéng vé mat cdt ma chi 18y khodng cach gitta
cdc truc va chiéu siu hd dao d€ tinh khdi lugng thi ta s& c6 k€t qua khdi lugng dat
diao nhu sau:

50%x 25 x3=3.750 m’

Con sau khi da vé mat cit doc va mit cdt ngang nhu hinh vé, ta s& tinh lai chiéu

dai trung binh va chiéu réng trung binh clia hd diao nhu sau:

Chiéu dai trung binh: G 58m
Chiéu rong trung binh: §6—;—39 =33m

Khoi lugng dao dat sé 1a:

58 x 33 x 3=5722m’

Nhu vay, rd rang n€u tinh todn khoi lugng dao dit ma khong vé cdc mat cdt tinh todn
thi s& c6 k&t qua khdi lugng chénh 1&ch rat 16n so véi khdi luong thuc t€ thuc hién.

C6 nhitng trudng hgp phdi thi cdng trong hién trudng chit hep, thanh hé dao
thang ditng, ngudi thi cOng phai gia c§ chdng sut 18 cho thanh hd. Khdi lugng cong
viéc phdi gia ¢d chéng sut 16 cho thanh hd dao chinh 12 khdi lugng phét sinh ma
thudng thi trong tai liéu thi€t k& rat it dé cap dén.

2. Noi dung cong viéc dao dat

Cong viéc dao dit hé méng, dio dat rinh dit 6ng hodc nao vét ao hd... ngoai viéc
ldy dat chuyén di, ngudi ta con thuc hién mdt s cong viéc nhim bido ddm viéc dao
dat nhanh chéng, an toan va bdo ddm chat luong cdng viéc.

Nhitng cong viéc d6 ¢ thé 1a gia ¢& thanh hé dao, thodt nudc thi cdng nhiam bdo
dam hd dao ludn ludn kho rdo hodc phdi xit 1y cdc k&t cdu ngdm hién hitu gap phdi
trong qud trinh dao dat.

Tém lai, cong viéc dao datcd thé tém tit vao ba cong viéc chinh:

o« D30 vin chuyén dit va xi Iy cadc phdn ngam hién hitu.
« Gia c6 thanh hd, chong sut 1& cho thanh hd dao.
o Thodt nudc hd méng va ngin nudc chdy vao trong hé dao ...

3. Cic dang dao dat

H& dao ¢6 nhiéu dang: Dio ting hd nhd cho méng don ndng; dio hdo, mudng
ranh cho méng bing hodc tuyén 6ng cip thodt nudc; dao hd rong cho méng siu hoic
mang be ...

Phuong phdp dao cling da dang: Pao tung doan (a); Pao tung 16p (b) hodc dao
tirng doan két hgp véi dao tirng 16p (c).
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a) Dao ting doan b) Dao timg lop ¢) Dao két hap

Hinh 8: Cdc phuong phdp dao dat

Chiéu day 16p dao ciing c6 nhiéu dang: C6 nhitng hd dao phdi dio rat sau (ho
dao cho méng nha cao tang ...) ciing ¢6 nhitng trudng hgp dao dit vdi 16p dat dao rat
mdng) béc 16p dat thuc vat va san di d€ 1am san bai, nao vét ao hd...).

Hudng dao va khdng gian dao ciing khdng hoan todn gidng nhau. Pio 16 thién
thudng 1a dao sdu, dao tif mit da't ty nhién cho d&€n d6 siu thi€t k€. Pao ngam la dio
tuynen (dudng him giao thong, dudng him thodt nudc din nudc) viéc dao thudng
thuc hién du6i long dit. Hudng dio 1a hudng ngang, dit dio c6 thé 1a dat thit, tling
cothéladd ..

Thiét bi st dung dé€ dao dat ciing rdt da dang. Khoi ludng it hoic tai cdc vi tri chit
hep thudng thi ngudi ta dao bing thd cong. V3Gi khéi lugng 16n thi dao bing phuong
phap cd gidi. Phuong tién co gidi c6 thé dung dé dao la:

- Cdc loai mdy xtc giu don.

- Céc loai mdy dao lién tuc.

- Cdc loai xe cap; mdy ui.

- Tau hut (x4dng thdi).

- Sting phun thuy lyc.

- Mdy xiic cang cua (xic dit dd tuynen).

- B4dn min (dao d4..).

Tuy theo diéu kién thi cong, tuy loai dit ddo ma ngudi ta s& chon loai phuong
tién thi cdng cd gidi thich hgp dé dao.

3.2. CONG NGHE THI CONG DAO PAT
1. So d6 dao, hudng dao
Trudc khi ddo phai xdc dinh r6 so dd dao va hudng di chuyén cda mdy xic.
Viéc chon lwa sd dd di chuyén clia mdy xic phdi dua vao nhiéu y&u td va diéu

kién thi cong, diéu kién dia hinh, thudng thi truc gidp v4i mit tién ngoai cing dugc
dao sau ciing. Chon so db dao phéi luu y cdc di€m sau day:
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a) b) c)

Mat tién cong trinh

N _/ ! ,

Mat tién l : Mét tién cong trinh

Hinh 9: Dao hd méng nha va hd méng ¢ong trinh
«) Bao ngang ting doan suct chiéu ngang; b) Pao doc timg doan sudt chiéu doc
¢) Pao doc ting doan ngdn, di chuyén theo hinh chit chi.

- Sau khi dao mdy la cong viéc sita sang va dio bing tay. Vi vay phdi bdo ddm
viéc dao mdy phan ti€p theo khdng gy dnh hudng cho cdc don vi dao thd céng sita
sang cdc phin ddo mdy trude d6 (bdo dim an todn lao ddng dit dio bing tay).

- Muc dich clia viéc dao dat 1a ban giao nén dé dé bé tong méng, do d6 nén hoan
thanh theo titng phén (tung truc) dé ban giao lai cho viéc dao tay phuc vu cho viéc
dd bé tong 16t cling nhu ldp dit cGppha cdt thép méng dudc kip thdi.

TSm lai, cong tac thi cdng dip dau coc, d6 bé tong 16t, 1dp cSppha cSt thép d&
méng 1a ¢dng viéc ti€p theo clia cong tdc ddo dat. Vi vdy, nhitng cong viéc ti€p theo
do dudc ti€n hanh ndi dudi sdm hay mudn tuy thudc vao cong viéc dao dat hoan
thanh ban giao s6m hay mudn. Sau khi chon sd dé dao va hudng dao can luu y mot
s& di€m day:

- Cong tac dao tay ti€p theo dudc thuin Igi va an toan.

- Viéc dao do dit bén canh (hodc van chuyén di) khong giy khé khin cho viéc
dao dat bing tay; khéng can trd viéc ldp dit c6ppha cot thép va nhdt 1a khong gay
khé khin cho viéc d6 bé tdng méng sau nay.

- Khong gay khé khin cho viéc gia c¢6 mai doc thanh hd dao ciing nhu tao diéu
kién cho viéc thodt nudc thi cong dé dang.

- Thuan tién trong viéc ldp dat, thi cong phin ngdm (hdm phian, hé thdng 6ng
thodt nudc ..) va dé dang trong viéc ddp ddt trd lai.
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- Bdo ddm an toan cho cdc cOng trinh k& cén.
- Nang cao hiéu suat cia xe mdy, bdo ddm an toan cho ngudi va mdy trong qud
trinh thi cOng.

- Thich @ng véi loai phuong tién thi cdng (mdy dio va xe van chuyén ).

2. Lua chon phuong 4n dao dat

Phuong 4n dao dat hop ly sé tao diéu kién cho cédc loai cd giGi phoi hgp dong bd
va phdt huy hét ning suat thi€t bi nhim ddy nhanh ti€n d6 thi cong. Phuong 4n thi
cOng co gidi hdp 1y ciing tao di€u kién thich hop véi viéc dao thi cdng dugc 15t hon.
Do viy d6i vdi cdc cong trinh thi cong dio dit vdi khéi lugng 16n can phdi c6 nhiéu
phuong 4n thi cdng dao dat, théng qua su so sdnh vé hiéu qui kinh t&€ va thdi gian
thuc hién, vé mic d6 bdo ddm an toan ma sé chon ra phuong 4n thi cong 5 wu.

a) Cdc co sd chon phuong dn thi cong:

- Cin ¢4 vao loai hinh két cau ciing nhu quy mo vé khdi lugng cong viéc, tuy theo
loai cong trinh dao sdu hay ndng, ¢6 phan ngam (cac tang dudi c6t 0,00) hay khong
¢6 phan ngam, dia hinh bing hay nhip nhd, rong hay hep, vi tri thudn Igi cho viéc sit
dung thi€t bi ¢o gidi dén muc nao.. Viéc chon phuong dn con phu thudc vao hé
thdng giao thdng khu vuc va pham vi khu virc quanh ¢ong trinh ¢6 hay khéng nhitng
cong trinh hién hiru ...

- Cin ¢t vao tinh hinh dia chat cGa khu dat dao: dat thit hay dat rdi, dat cing hay
mém, lugng ngdm nude trong di't va cao d6 mitc nudc ngdm dudi long dat.

- Phu thudc vao loai cd gidi hién c¢6, phu thudc vao cdng suit cla thiét bi co gidi
ma ta st dung, phu thudc vao sd lugng phuong tién cd gidi cia mdi loai.

- Phu thudc vao thoi gian yéu cau thuc hién dai hay ngén.

b) Chon phuong dn:

Sau khi so sdnh cdc phuong 4n da dé cép trén, ta sé c6 mot phuong 4n thi cong
hgp 1y dé thuc hién. Sy chon phudng 4n phai k&t hdp vdi nhitng y&u t8 khdc nhau dé
so sanh.

Vi du trén dién rong tuong ddi bing phing, tuy diéu kién dia hinh khu vuc va
khdi lugng dat dao, tuy vao cu ly van chuyén dat va thdi han thuc hién da dudc xdc
dinh v6i cdc chi tiéu kinh t€ hgp 1¥... ngudi ta c6 thé chon mdy i dé dao dat, ciing ¢6
thé diing may xic niang (loader) hoic mdy dao giu don (excavator) dé xic dat Ién
xe tu dé (dump truck) d€ mang chd dat ra khdi cong trudng. Néu 16p dat dao mdng
va noi d6 hodc ndi can diap khong xa (thudng thi dudi 800 — 1000m) thi ngudi ta
ciing c6 thé ding mdy cap d€ got dao dit va van chuyén dat di.
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Mait dat gb ghé cé thé dung mdy ui, khdi dit cao c6 thé dung may xiic giu ngda
va xe tu do dé€ dio va van chuyén dit di.

Véi cac méng tap trung, doc 1ap nhu méng nha dan dung va cdng nghiép thi phai
cdn ¢ vao hd méng to hay nhd, khodng cdch gilta cdc méng cot xa hay gan va siu
ndng th€ ndo ma ta sé quyét dinh dao tirng méng don riéng 1€, dao theo tiing truc
mong (rdnh truc mong) hodc dao toan bd.

C6 nhitng hd dao ¢ thé dao mot 16p 12 xong, cling cé nhitng hd dao phdi dao hai
16p hoac nhiéu Idp.

D&i vdi nhitng c¢Ang trinh 1dn hodc sau ¢ thé ding loai may xic sip hay ngta dé
xtc dat. Trong hinh vé dudi day, do dudi dit c6 nuSc ngim nén ngudi ta phai két
hop st dung hai loai mdy dao: Mdy dao giu nglta dao phan dit trén muc nudc
ngam, cdn may dao gau diy dao phan dat tif muc nuéc ngam trd xudng ...

T L ay xUc gau ngul May xuc gau déy j]\lﬂ%

s May xuic gau ngira /
e é

=Fi mﬂém‘m:@%ﬁtﬁﬁ‘

2
z
z
+I”L‘u

Hinh 10: Két hop 2 loai mdy xiic dé dao dat
3. Tinh todn s lwgng may dao va xe vin chuyén

Thi cong dao dat c6 nhiéu loai ¢d giGi cing phdi hgp thyc hién. Sau khi xdc dinh
duge phuong én, chon dudc ching loai mdy méc va thiét bi cho phudng 4n, ta ti€n
hanh tinh s6 lugng can thi€t cho mbi loai. Thi€t bi thuc hién ¢é loai chi yé&u, c6 loai
phu trg.

Mudn xdc dinh s6 lugng phdi cin cif vao khdi lugng cdng viéc va ning sudt thuc
hién cla mdi loai phuong tién thi€t bi. Pong thdi xét dén nhitng nhan t6 4nh hudng
khdc khi€n cho mdy méc thi€t bi phai tam ngung hodc gidn doan trong qud trinh thuc
hién cong viéc.

Trong cong tic dao, chli yéu phai xdc dinh dude s6 lugng phuong tién mdy dao va
phudng tién van chuuyén dat ra khdi cong trudng.

- Xdc dinh s6 luong may dao dat:

Ta goi s6 lugng mdy dao l1a N, cin ctt vao khoi lugng dao dat va thdi gian thuc
hién d€ x4c dinh s6 lugng may dao. Cong thifc tinh todn nhu sau:

Q1 .
=3, TcK, (may)

29



Trong do:
N - S6 lugng mdy dao dat;
Q - Khdi lugng dao dat m?;
Qq - Ning suit mdy dio m’/ca mdy;
T - S6 ngay lam viéc dao dat;
Kg - Hé s0 sit dung thoi gian.
Néu sd luogng mdy dao N da dudc xdc dinh thi T dudce xdc dinh nhu sau:

T= __Q ngay cong tic
NQ,CKjy

- X4c dinh s6 lugng xe chd dat:

Trong tdi cla xe wr d6 dat la Q, néi chung gdp tir 3 dan 5 1an dung tich gau cla
mdy xiic 12 thich hgp nhdt. SO lugng xe ty d6 1a N;, bdo ddm cho may xdc 1am viéc
lién tuc dugc tinh theo cOng thic sau:

.
4
Trong do:
T - Thdi gian van chuy&n mot chu ky di vé cda xe tr do.

T=r +-—21+t2+t3
VC

t; - Thoi gian xtdc diy cho mdt xe chd dat (phit).
ty =nt
n - S& gau xiic chat diy cho mot xe.

Q

K.
Q"

5

n=

t - Chu k¥ thuc hién mét gau xic cia méng dao (gidy);

q - Dung tich gdu (m%);

K. - Hé s0 diy voi cia gau xuc;

K, - Hé s8 toi ban dau;

y - Dung trong dat (1,7 Tan/m>);

[ - Cu ly vin chuyén (m);

V - T8c d6 van chuyén clia xe ty d8 (m/phiit), thudng 14y V = 20-30 Km/gid;
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t; - Thai gian x4 dat xudng (phit);
ty - Thai gian thao tic khdc: chd xic day, dSi xe, nhudng tranh xe trén dudng...
thudng 13y t3 = 2 - 3 phiit.

3.3. CAC PHUONG TIEN CO GIOGI PAO PAT

Pao dat [a cdng viéc ning nhoc, néu dio bing thi c¢dng khdng nhitng ning suat
thip; thai gian dii ma cdn ma cdn gy ra nhiéu bat 1gi khdc; nguy cd xdy ra tai nan
lao ddng cao va gid thanh du todn cOng viéc ddo dat cling sé rdt cao. Vi vay, ngudi
ta phdi tin dung triét d€ co gidi dé thi cong dio dit. Ching loai mdy dao dit cling
rat nhiéu nhu:

Mdy ui.

Mdy cap (scraper).

Mdy dao giu don (Mdy xiic gau don).

Midy dao lién wec.

May xudc nang (loader).

Tau hut (xdng théi).

Mady xuc cang cua.

Trong phan nay, ta s& di siu viio mot sO loai thi€t bi thi cong thudng thay.

1. Mdy Gi dat

Mdy Gi dat dude cau tao bang mdy kéo cé gin ludi 4i ddy (ludi ben) phia trudc.
Mady Ui ¢6 hai loai chinh: loai bdnh hdi va loai banh xich. Chiing dudc diéu khién
biing cdp (ki€u cii) hodc hé thdng thuy luc (loai mdi sau nay).

B
EEE
[11 I}l |

Hinh 11: Mdy i dat
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Loai mdy di c6 1udi ben (blade) diéu khién biing hé thdng cdp, khd ning ludi ben
in sdu vao dit chd y&u nhd trong lugng ludi ben I chinh vi vay chiéu siu cdt got
d4t tuong doi nhd. Loai mdy (i diéu khién bing hé thong thuy lue, ngoai trong lugng
ctia ludi ben con nhd hé thdng thuy luc diéu khién 4n 1udi ben xuéng nén chiéu sau
cdt thusng 18n hon.

Trén diy 1a hinh vé cdu tao cda mdy (i v6i hé thong diéu khién thuy luc. Mdy di
thao tdc néi chung linh hoat, di chuyén dé dang, bé mit thao tdc khong can dd 1dn,
cong sud't nhd, vin hianh d& va nhanh. Mdy di ¢6 thé dung dé di dat, ddn vun dong,
san phing, ciing ¢6 lic diing d€ didm dat. Po6i khi ding lam thi€t bi kéo ddy
(kéo dam chin dé, ddy trg luc cho mdy cap, gin thi€t bi hic dé phd gdc cay..).
Trong mdt s& trudng hop mdy Gi dang dé€ don dudng, don mit bing cho mdy xic
hodc 16i cac xe chd dat ra khdi viing 1ay...

Tém lai, mdy Qi trén cong trudng 1 loai mdy da dung. Tuy nhién, d€ ning cao
hiéu suit sit dung mdy 0i, gidm bét su thit thodt dit trong qua trinh Ui, rit ngan dudc
thdi gian chu k¥ 1am viéc cha mdy i, si dung mdy 4i mot cdch hop ly... chiing ta cin
chi ¥ céc trudng hgp st dung mdy i sau day:

- Ui dat xuéng déc:

Phuong phap nay thich hop nhat khi san i sudn ddi: Gi chd cao 14p xudng chd
thap, hodc di dat go dat dang 1ap cdc muong ranh. P61 vai sudn doc < 15°, mdy Ui
virta cit got dat vira ddy dd't nhef luc trong trudng va ciing nhd di xudng doc nén mdy
di ¢6 thé cit dat sdu va di dit xudng d& dang, so vdi binh thudng thi ning suat clia
mdy Ui ¢6 thé nang cao thém 30 ~ 40%.

- Tap trung theo titng dong roi i mét lan:

Khi phai di dat theo cu ly xa ma dat lai ciing khé Ui hodc phai Gi dit theo ting
doan cu ly dai ... thi ngudi ta thudng 4p dung (i dit theo cdch nay. Do dat cing nén
ludi Wi cdt dat khong dudc sdu vi vAy phdi di di di lai nhiéu lan mdi ¢6 duge mot
khoi lugng dat nhat dinh... bdi vy khi di cdt d4t, phdi gom déng lai mot chd va khi
dat nhiéu rdi, ngudi ta mdi dday di mot lan; phudng phap nay thich nghi vdi cu ly
chuyén diy dit vé6i cu ly khodng 30m va dit don d6ng cao khodng ~ 2 m.

Phuong phdp nay s€ tiét kiém thoi gian vin

chuyén va ning cao ning suit clia mdy Ui ~ 15%. l[:[j E[j‘

- Ui song song ngang hang: == T

Phuong phdp nay thich hgp khi mit bing
rong, tuong d6i bing phing. Ngudi ta c6 thé
diing 2 - 3 mdy Ui dan hang ngang va i dong  Hinh I12: Ui song song ngang hang
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thdi nhim 1am cho dat i dugc diy khong bi that thoat sang hai bén. Ludi ben clia
hai mdy Ui cdch nhau khodng 15 - 30cm 2 vira.
Ui song song ngang hang sé& ting dudc ludng dit dong trudc 1udi ben 1én thém
15 - 30%.
Cu ly vin chuyén diy dat hop 1y nhat 1a <60m va > 20m.
- Ui thanh ranh sau:
Phuong phap nay thich hdp khi di day dit vdi cu
ly dai va 1dp dat di twong doi day. Ngudi ta di cét B
va ddy dat nhiéu lin trén mot tuyén va tao thanh =M

rinh sdu. Do di dat trong rinh nén dat i diy di

khong bi gat sang hai bén va do vdy lugng dat
trude luBi ben khong bi that thodt. Lugng dat trudc
1uGi ben c6 thé ting nhi€u hon binh thudng khodng
10 - 30%. Ui rdnh chi nén tao sdu khodng ~Im 1 vira. G& gitta cdc ranh khodng

Hinh 13: Ui ranh siu

50cm. P€ ndng cao hiéu sudt d4i ddy, khi di rdnh ciing nén tao d6 déc cda rinh
(theo hudng di ddy dao dat di, cAng xa cAng dbc thip xudng) nhim diy dat di dugce
dé dang hon va do d6 ning suit cling cao hon. Cu ly vin chuyén dat (4i ddy dat) clia
mdy ui khéng 1dn han 75-100m.

Chiéu rong vét i day . .

e g 4k Gochra 05 + 0'84_['

& = —— N . A 7 7| 17/ 77 A
__ Gachia \ 8¢
— (=~ O~
Vét i ranh sau \ 8 S
Se 33
= @ wn -
= = H

o
a) = b)

Hinh 14: Mdt bdng (a) va mdt cdt cde vét di thinh ranh sdu ting Idp
- L uii (ludi ben) c6 gdn ban ditng hai bén

G@ ban dimng Cglipraing

Ludi i LuBi Gi

[ / 1

Ludi dao gira / \. Ludi dao cAt & ben

Hinh 15: Ludi di ¢é bdn go dung 2 bén
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Pé giit dat khong bi that thodt sang hai bén, ngudi ta thudng gin hai bén canh
ditng ctia ludi i (Judi ben - blade) nhim git dat khong bi roi sang hai bén. Nhg vdy
khéi ltgng duge ddy chuyén trudc ludi Gi nhiéu hon.

- M{t s6'tinh ndng ky thudt ciia mdy i:

+ C6 mdt s§ loai mdy Ui cé thé xoay ludi di (ludi ben) theo chi€éu ngang (a) va
theo chiéu ding (b) goi 12 mdy di van ning. Loai mdy i nay dung dé Gi ddy cdc noi
c6 dat gd ghé hodc chiéu day dit khong diéu.

Cang
— e
Budng lai Dau may
< —
Banh xich
a) b)

Hinh 16: Mdy i van ndng

Mdy Ui c¢6 nhiéu loai v6i nhiéu

cong suit khdc nhau, nhd nhit khodng

20 ma luc, mdy i cong suat 16n c6 loai
300 ma lyc hodc cao hon.

+ Pudng di chuyén clda mdy i ¢6 ba

dang chinh:

Lui thing va tién thing (a).

Tién thing va 1di chéo (b).

(con goi 1a tién Ihi chi¥ chi)

Lui chéo va tién chéo (c).

+ Phuong phdp cdt got dat clia ludi
i ¢ thé 1a:

Cit tirng 16p.

Hinh 17: Puiong di chuyén cia mdy ui

Cit hinh ném.
Cdt dit theo hinh ring cua.
Thuc hién cit dat tirng 18p khi chiéu siu dao khéng 16n.
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Thuc hién cat hinh ném khi chiéu sau dao khd 16n va dat khong cirng.

Thuc hién cat dat theo hinh ring cua khi dit citng ma phéi dao sau.

2-3m | 2-3m | |

e A

T T AT
= Vi
CHLg=, = 0dm =
e ;
h: =t

ht

Hinh 18: Cdt ting lop

l 12+18cm l 10+12cm L6+80m

Hinh 20: Cdr dat theo rdng cua

Ndng sudt mdy iii:

Bdng 7. Niing suit trung binh (M*/Ca) clia mdy i khi i cdt dat

Cy ly vin Cong sudt may di (md hee)

chuyén (m) | 5475 80 + 108 130 + 140 180 300
10 390 820 1440 1900 2600

20 220 520 905 1200 1650

30 155 380 610 810 1170
40 115 300 460 600 880

50 95 250 350 470 690

60 80 210 280 370 550

70 68 185 230 300 450

80 61 165 185 245 370

90 55 146 155 200 300
100 49 130 135 165 250

Bang trén gidi thiéu ning sudt 4i ddy cda mot sO loai mdy Ui v&i véi cdng sudt
khdc nhau.

P& tinh ning sudt i diy dit clia mdy Gi, ngudi ta st dung cong thidc sau:
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_3600q _1800Hsb s . (44)

K, tKytge

Qn =nq

Trong d6:
Qn - Ning sudt 4i ddy cia mdy di (m*/gid);
q - Khdi lugng da't Gi ddy dugc sau mbi chu ky thuc hién (m?);
n - S6 lan thure hién dude chu ky di day
trong mot gid;

Ludi ti

t - Thdi gian thuc hi€n xong mot chu
ky ddy (gidy);

Pat trudce Ui Ui
(lu@i ben)

Ky, - Hé 0 tai clia dat, c6 thé tra bang 3;
H - Chiéu cao ludi ben (Iudi 4i) (m);
b - Chiéu rong 1udi ben (m);

|, Chiéu cao ludi Ui

¢ - G6c ma sat trong cla dat. ,
) .. Hinh 21: Dat trudc ludi di

Ngudi ta ¢6 cdng thic tinh ndng suat ui
ddy mot ca may nhu sau:

Qu = 8QnKp (45)

Trong dé:

Qu - Ning suat i dz‘fy trong mdt ca (m3/ca);
K - Hé s8 sit dung thdi gian; 1dy = 0,75.

Viduy tinh todn 3:

C6 may 0i T100, H = 1,10m; b = 3,03m. M4y i Gi diy dat 4 sét v6i thdi gian mdi
chu ky 90 gidy. Hé s0 tdi cda dat K, = 1,21. Pt ¢ géc ma sat trong ¢ = 40°. Hay
tinh ning suat 4i ddy mot ca may.

Bai gidi:

Ap dung cong thiic tinh Qj, va Qg
_1800x1,1°x3,03

= =72,2m/h — Q, =8x72,2x0,73 = 421,6m"/ca
90x1,21xtgd0

Qs

VAy nang suit ciia mdy 4i T100 12 421,6m’/ca m4y

2. Xe cap dat (Scraper)

Xe cap dat 13 loai mdy lam dat c6 thé doc 1ap thi cdng. N6 cé thé tr dong 1ay dat,
van chuyén dat, xa dat, dip dat, ... Xe cap dat ¢6 hai loai: Loai c6 dau kéo va loai wy
hanh. Hé théng diéu khién cling ¢6 hai loai: Piéu khién bing hé cdp (ki€u cii) va

di€u khi€n bing hé thong thuy luc.
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Ciu tao phan thung cap dit nhu hinh vé bén.

Cau tao thung cap
bao gdm: Thiing cap dé
chita dat. Phia trudc
thing cap ¢é clra thung
¢6 thé didu khién déng
md$  dudc, phia trudc j Ludi dao cit dat
thung & ddy c¢6 gin ludi

P A Hinh 22: Thung cap co ddu kéo

dao cat dat. Luc cat da’t’ 1. Truc ndi véi ddu kéo; 2. Bdnh trudc; 3. Cing thing cap;
thong chita ha thap 4: Cira thiing cap; 5 Thiing chira dat; 6. Bdnh sau; 7. Dudi thing
xudng, clra thing md,

Iudi dao cit siu vao dat, xe cap chay va dat cit sé dua vao thiing cap va khi dat da
diy thiing cap thi ngudi l4i sé diéu khi€n déng ci¥a thiing cap va ning thing cap lén
rOi chay thang dén noi cin x4 dat.

Hinh bén canh 1a xe cap dat tr hanh.

Hinh 23: Xe cap dat tu hanh
l. Budng ldi; 2. Bdnh trudc; 3. Khdp néi xoay; 4. Xi lanh chuyén hudng;
5. Cang thung cap; 6. Xilanh ning ha thung cap; 7. Cita thing cap; 8. Thiing cap chita dit;
9. Xilanh diu déng md cifa thiing cap; 10. Banh sau; 11. Duéi thing cap
Xe cap di't c6 thé truc ti€p cap (cit dat vao thiing) dat cap I + III rdi van chuyén.
Dung tich thiing cap tuy loai ma ¢6 dung tich tit 3 - 12m? hoac nhiéu hon. Chiéu day
I9p dat cdt khodng 15 - 30cm, van chuyén xa > 100m. Trong trudng hop phai cit dat
cing thi nén c¢6 mdy di diy phia sau dubi dé tro luc, cling ¢6 thé ding mdy xdi toi
ti€n hanh x3di trude khi ti€n hanh cap dat.
Xe cap dat thich dung cho viéc cidt got dat trén bii rdng, tuy nhién ciing c¢6 khi
diing d€ dao d4t tai nhitng hd dao 16n (tai cdc cbng trinh thuy lgi) hoic dung van
chuyén dat cho cong tdc ddp nén, ddp dip..

Hinh vé& dudi day thé hién trudng hop xe cap 1dy dat va xa dat.

[5) o
Lot PR

L4 T il
| pmm—— O hX O Co— O Ry o
2.2 e (3773 77 Z LR /8 V8 RO s e o e . - J-'.A,/Zi e .
a) Cat I3y aat vao thung b) Xa dat

Hinh 24: Xe cap ddu kéo: Cdt 1@y ddt va xd ddt
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Ciing can luu ¥ ring: ngudi ta khong diing xe cap dat d€ 1y dit d nhitng ndi dim
liy, khong ding & nhitng noi ving dat khong dinh c6 dd 4m qud 16n hodc & nhilng
viing dat cdt rdi hodc cdc viing dat ¢S dd md c6i, dd cudi 1dn va ciing khong ding &
nhitng bai dit c6 nhiéu bui cidy chua dudc don sach. Tai nhitng bai dat qua cing; cap
ciing khong thé cit cap di't dugc.

V&i ddt cang mém thi chiéu day Idp dat cit 16n do d6 chiéu dai cdt dat diy thiing
cap ngdn hon so véi cdc loai dat citng hon.

Bang 8. Chiéu dai cit dat cia mdy cap

oy Dung tich thiing chita dat (m®)
Loai dat
2,25+3 6-8 10 15
o 15-20 20-30 30 35
A cdt = ==
25-30 35 - 45 45 55
) ) 2025 25-35 40 40
A sét— A sétnhe — —
30-35 40 - 50 55 60
. 25-30 40-50 60 70
e AmanE 35-40 5565 75 90 |

Tu sl chiéu dai cdt dat khi ¢6 mdy ddy tro lwe; Mdu s6'1a chiéu dai cdt dat khdng co ddy tro luc.
Chiéu day 18p dat cdt phu thudc vao hai yéu t6 chd y&u 1a loai di't va cdng suit
xe cap dat. Bidng dudi diy gidi thiéu chi€u day cdt dit cda mot sd mdy cap doi véi

mot sO loai dat khdc nhau:

Bing 9. Chiéu day phoi dit cia cdc loai may cap

Dung tich Chi€u day phoi dat (Ldp da cilt)
thiing cap m’ A cdt A sét A sét nhe A sét nang
2,75 0,15 0,12 0,10 0,07
6 0,2(0,35 0,15 (0,25) 0,12 (0,20) 0,09 (0,14)
10 0,30 0,20 0,18 (0,25) 0,14 (0,18)
15 0,35 0,25 0,21 (0.30) 0,16 (0,22)

S& trong ngodc G chiéu da y phoi ddt cdt khi c6 mdy i ddy tres luc
Pudng di chuyén cla mdy cap khéng doi hdi qua khit khe, khéng nhat thiét 1a
phdi biang phing hoan toin, tuy nhién khéng nén qua déc.
Cap c¢6 diu kéo:
Chd dat 1én doc: doc * 0,15

Chd dat xuéng ddc: doc * 0,25
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Cap khong tdi (khong chd dat): 1én doc * 0,17
Cap khong tdi (khdong chd dat): xudng déc * 0,30

Cap s hanh:
Chd dat 1én doc: doc * 0,12

Chd da't xudng doc: doc * 0,20
Khong chd dat: 1én doc * 0,15
Khong chd dat: xudng ddc * 0,25

Bang 10. Quan hé giita chidu day va chiéu dai rai dat (M)

A Dung tich thing chia dit m*
Chiéu day rai dat

225-3 6-8 10 I5
0,15 10 15 23 -
0,20 7 11 17 24
0,25 6 14 20
0,30 5 8 11,5 16
0,35 4 6,5 10 14
0,40 - - 9 12

Bing k€t qud trén cho ta thay: khi xd di't n€u x3 rdi I6p day thi chiéu dai dudng
xd ngdn va ngudgc lai.

Xdc dinh cu ly van chuyén cho tirng loai xe cap rat quan trong, vi diéu d6 gitp
ning cao ning sudt cia mdy va dem lai hi€éu qud kinh t€ cao. Vi nhitng xe cap cé
dung tich thing nhd chi nén dao vin chuyén vdi cu ly gan. Con cdc xe cap c6 dung
tich thing 16n thudng dung dé dao van chuyén vdi cu ly Idn. Bdng 11 sé& cho ta mdt
sO kinh nghiém.

Bing 11. Cy ly van chuyén hgp Iy cia xe cap (Km)

) Dung tich thiing chita m’
Loai xc cap
3 6 8 10 15
Co dau kéo 0,25 0,3-0,35 0,55-0,6 1,0- 1.5 -
Tu hanh - 1,5 2.5 3 5

- S0 dé di chuyén ciia xe cap dat:

C6 hai dang di chuyén chinh: Di chuyén vong tron va di chuyén theo hinh & 8.
Cidc hinh (a, b, ¢) 12 sd dd di chuyén theo dudng vong kin.

Hinh (d) la sd db di chuyén theo hinh s& 8.
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Hinh 25: So d6 di chuyén ciia mdy cap ddt
a) Mdy cap ldy ddt va xd ddt trén hai truc khdc nhau;
b) Mdy cap Idy ddt ddu ndy va xd & ddu ki trén cing truc;
¢) Mdy cap ldy ddt & gidta va xd ¢ hai ddu trén hai truc;
d) Mdy cap ldy ddt ¢ hai noi trén mét truc va xd & hai noi khdc trén mt truc khdc.

M4y cap di chuyén trén dudng vong thich hdp cu ly cap xa 50-100 m, vdi 18p dat
dip 0,1-1,5m (ddp dap, dé, nén dudng, dip san bii) mit bing di chuyén twong ddi
biing phing.

May cap di chuyén theo hinh s& 8 thich hdp cho viéc dao kénh mudng va xa dat
ngay tai b3 kénh, hoic dip dudng, dip sin bdi vdi cu ly di chuyén Idn hon
(300-500)m

Cu ly vin chuyén tuong d6i dai ma hién trudng lai gb ghé thi ngudi ta thudng di
chuyén theo hinh s6 8. Vdi sd dd di chuyén nay, mdi chu ky di chuyén, mdy cap ldy
dat hai 1an va x4 dat hai lan (hai 1an tdc nghiép): so vdi so dd vong kin thi di chuyén
theo hinh s& 8 ti€t ki€ém thdi gian vi rang thdi gian vin hanh khong tdi (thing cap
khong ¢6 da't) ngin, do d6 ning sudt cap dudc ning cao 1én nhiéu. Khic vdi sg db
hinh vong kin, cap di chuyén theo hinh s 8, cdc bo phan chuyén hudng clia cap mon
déu ca hai phia.

Ngoai hai dang so db di chuyén thudng dung cla xe cap dat nhu da trinh bay trén,
trong thi cdng dat thuy 1gi va giao thong, ngudi ta cdn diing cac sd dd sau:

So dd chit chi
So d6 xodn 6¢
Sd dd con thoi

So dé chit chi: Lay dat ddp tif m6t bén hodc hai bén. DAt dugc xa ra mé6t bén hay
hai bén. Cu ly van chuyén thich hgp > 200m. Chiéu sidu khéi dao va khdi dip cao
2,5+ 6m.
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Hinh 26: Su do di chuyén chit chi cida xe cap

So dé hinh xodn éc: Mat bing ddo dip rong, dat dugc cap tir hai phia. Chiéu cao
khoi dat 2 - 2,5m. Chiéu siu khdi dao 2 - 2,5m.

VZA— i

v Cap 1 Xa
Hinh 27: So 36 di chuyén hinh xodn 6¢

So dé di chuyén con thoi: s3 d di chuyén con thoi thuc chit 1a so dd di chuyén
theo vong kin.

C6 hai dang di chuyén con thoi: Con thoi ngang va con thoi doc. Khi chiéu rong
h& dao 16n hon nhiéu chiéu dai cdt cap dat thi ngudi ta di chuyén theo so dd con thoi
ngang, thudng sif dung khi béc ting phi — chiéu sau cap ho dao: 4 - 6m.

Khi 14y dit (cap dat) tr ¢4 hai phia ngudi ta thudng ding sd db hinh con thoi doc.
Chiéu sdu hd dao: 4 - 6m.

= [t
Z Hinh 28: S dé cup
Cap X3 Cap =) X4 theo hinh con thoi
Con thoi ngang Con thoi ngang
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- Mt bdng cdt ddt ciia xe cap:
Tai mot bai 18y dat, tuy dia hinh va diéu kién ma mdy cap c6 thé cdt dit chira g3

theo dudng thing hay chira gd theo dang so le.

L = | B e gl 8 §

Ranh cap Ranh cap o _'::9 ;:-’
——, TR o - i A

e —— Ranh cap — 6:% ngé é
—_— . T
——— " Ranhcap | — Rahcap L—— M—‘
——— N 3 y Pre  e———
e Ranh cap ey

Go Go Go
A
A B A 8 A
Hinh 29: Cdt ddt chitu go so le Hinh 30: Cdt ddt chiru gor

Ihcfng (cdt theo luong)

- Cdc gidi phdp néng cao ndng sudt cap dat

PE ning cao ning suat clia xe cap dat, ngudi ta thudng dp dung mot trong ba
cach sau:

- C4t cap dat khi cap di xudng déc;

- Cap theo ludng;

- Cap dat nhd trgf luc clda mdy .

Khi xe cap xudng doc, nhd trg luc trong trudng ma ludi cdt duge sdu hon va cling
nhd luc trong trudng ma udi cdt va luc kéo nhe hun. Ning suat cda xe cap ciing vi
th&€ ma duge ning cao, ¢6 khi ting thém gan 25%. PO doc ly wdng 1a 3 - 9" va
duding déc¢ khdng nén 18n hon 20°. Bdi vi ddc cang 1dn tdc d6 di chuyén sé phdi
cham lai (Iy do ATGT) do d6 ning suat sé& bj han ché.

Xe cap cap dat chita gd, cap theo rinh hao duge 4p dung khi mit biing cap dat
qud biing phing ma dat lai citng. Véi phudng phdp ndy ning suit cla cap s& dugc
ning cao. Chiéu cao gd ludng khong nén cao qua 30cm, chiéu rong gd ludng <1,6m
va phdi nhd hon khodng cdch gita hai banh xe cap va khodng lot long giita hai banh
xich cua diu kéo.

Tr¢ luc clla may Gi va ding mdy di day trg lyc vio dudi thung cap lam cho thung
cap dé cdt dit, dao cit dé an siu vao Idp dit, xe cap di chuyén nhe nhang .. Do do
ning suit cap dit sé€ ting thém, ¢6 khi 1én dé€n 30%. S dung mdy Ui trg luc v3i diéu
kién bdi 13y dit phdi rong (chiéu rdng bii > 20m), chiéu dai cit dat can trg luc

£ 40m. Vdi chu ky vong di chuyén clia xe cap 250m thi mot mdy di c6 thé trg luc

cho 3 - 4 mdy cap dat.
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Hinh 31: Mdr bing tro luc giita mdy di va ¢de mdy cap

Dau kéo

0

O

- Tinh todn ndng sudt ciia mdy cap:

Thung cap

AN 1

May ui

| —
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Hinh 32: Ui ddy tro liuc cia mdy ii doi vii xe cap dat

7 S ZZZ SR V77 S V77 SN 37

% / \/
'/A\\}//A‘\\S//A\\'_;//,(\\V/x(\\y//(\\y/x\a___.

Ning suit mdy cap sé bi gidm thdp n€u dudng di chuyén qud xdu, dat cap qud
Am, qua rdi, dit qud y&u hodc qud cdng, hodc dit lin nhiéu d4.

Bang 12 tdng hdp ning suat thuc hién clia mdt s6 loai xe cap ddi véi cdc loai dat
(A4t nhe, dat trung binh, dat ning).

Bang 12. Ning suit cap chuyén dat (M’/Ca)

D""g ticy, 3 3 3 3
‘ cap 3-4m 6-8m 10m 15m
Cyly vin #/
chuyén % Nhe Trung Nhe Trung Nhe Trung Ning | Nhe Trung Nin
* | binh “ I binh | € | binh | T[T pipy |01
[ 50 360 | 295 | 750 | 620
100 245 | 205 | 555 | 470 | 720 | 800 | 700 | 940 | 980 880
200-250 150 | 130 | 365 | 315 | 480 | 500 | 450 | 610 | 650 580
300 105 95 270 | 235
400 85 75 215 | 190
500 70 60 180 | 160 | 330 | 360 | 320 | 415 455 415
600 58 52 155 | 135
700 50 45 135 | 120
800 120 | 105
1000 98 88 200 ¢ 215 190 | 255 270 255
1200 82 74
1400 - 1500 71 60 135 | 145 135 {175 190 175
1600 63 54
2000 105 | 120 | 105 | 135 150 135
3000 72 80 72 96 104 96
| 5000 40 48 40 56 64 56
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P& tinh ning suat cia mdy cap, ngudi ta st dung cong thifc:
3600K
Qh = -

th

m’/ gis (46)

Trong do:
Qs - Niing sudt may cap (m’/gid);
g - Dung tich thuing cap (m’);
K, - Hé sd day voi cda dat trong thiung cap (Pat cat lay K, = 0,75);
Cdc dat khac K, =0,85 < 1);
t - Thai gian thuc hién mot chu ky cap dat (gidy);
K, - Hé s0 tdi ciia dat. Xem bédng 3.

D¢ tinh nang suat cap theo ca ta cé cong thifc:

Qi=8.Qn.Kg (47)
Qq - Ning sui't cap thuc hién trong mot ca (m*/ca);
Kg - Hé s6 stf dung thoi gian Kg = 0,65 = 0,75.

Vidu tinh todn 4:

Dung xe cap C3-6 d€ cap chuyén di't cat. Dung tich thiing cap 6m’. Thdi gian
thuc hién mdt chu ky cap dat 180 gidy. Hiay tim ning sudt cap lam viéc trong
mot ca.

Bai giai:

Nhu trén ta di biét, dit cdt nén K = 0,75. Tra bang hé s6 tdi clia dit (Bang 3) ta
co K, = 1,13 (gid tri binh quén).

Viy:

Q. — 3600x6x0,75
P 180x1,13

Vi hé s6 Kg = 0,7, ta ¢6 nidng sudt cap dit mdt ca la:
Q4 =8x%79,6x0,7=455,8 m’/ca

=79,6 m’/gid

Cap C;- 6 ¢6 ning sudt cap dat 12 455,8 m*/ca.
3. May xtic gau don: (Excavator)
Mdy xtic giu ddn c6 nhiéu loai:
Mdy xidc giu ngita (Mdy xtc giu thuin).
Mdy xic giu sip (Mdy xtc giu nghich).

Mdy xic gdu ngoam.
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Mdy xiic gau ddy (mdy xic gau quang).

Mdy xudc c6 hé banh di chuyén c6 thé 12 banh hoi (loai céng suat nhd, ¢6 dung
tich gdu < 0,4m>), hodc hé banh xich (loai cong suat 1¢n c6 dung tich giu > 0,4m’);
Cic can cang va gau xiic dugc diéu khién bing cdp hoic biing cdc xi lanh thuy luc
(loai mdi sau nay).

Trong thi céng dao dip dat, may xic gau don dugc dang rong rdi va 1a mét
phuong tién thi cong hiéu qui ma gan nhu khong thé thi€u khi thi cong dao dip. Pa
sO0 mdy xtic ¢c6 may dan dong 12 mdy diezen, tuy nhién vdi mdt vai loai mdy xic
cOng suat Idn, nguoi ta ch€ tao hé théng din dong 12 cdc ddng cu dién. M4y xic ¢6
nhiéu loai dung tich giu: tir 0,15m*/gdu + 4,6m*/gdu va hon nita:

- Khi khd&i hirgng dat d4 nhiéu va phai lam dai ngay thi ta nén diing loai mdy xic
c6 dung tich gdu 1&n. Khi khdi lugng can xiic it thi nén ding loai may xtc c¢6 dung
tich gau nhé, sé kinh t&€ hon.

Bang 13. Chon dung tich gau

Khéi ludng dao m*/thing Dung tich gau
< 20.000 0.4 -0,65
20.000 - 60.000 1-16
60.000 - 100.000 1,6-2,5
L > 100.000 2,5-4,6

Bang 13 sé& cho ta kinh nghiém tham kh3o dé chon dung tich giu thich hgp khi
dao dat nang. Trong trudng hop xiic loai dat nhe thi c6 thé dung loai dung tich giu
16n hon.

- Mdy xic loai banh hoi ¢d ddng hdn loai bdnh xich, cé thé ty hanh t dia diém
nay sang dia di€ém khdc. M4y xuc banh xich chi di chuyén vdi cu ly vai ba trim mét
trong cong trudng. Khi di chuyén tir cdng trudng nay sang noi dao tai dia di€ém mdi
thi né phai dudc dat trén cic loai rd moéc ning dé chuyén dén (n€u nhu loai banh
Xich ¢6 cong sudt qua 16n nhu 1,6 - 4,6 m’/gdu thi phdi thdo nhd va chd nhiéu
chuyén t6i dia di€m mdi rdi 1dp rdp lai). Mdy xdc bdnh hoi thudng bi lin va néu
khong ¢4 dan chdng chan vit thi thudng khong &n dinh. Loai banh xich do banh to va
dién ti€p dat16n nén banh xich it bi lin.

- Khi chon mdy xidc gdu don can phai xem xét k§ chiéu cao nang giu, chiéu siu
dao dat va do v6i xa diao dat chia gau dé ddm bdo chon mdy xuc ddp dng cdc yéu
ciu thi céng. Khi diao dit nhi€u 18p, chiéu day cda 16p dat dao (chiéu day guong
ting) phdi phi hgp khad ning dao sdu (mdy xic nghich) hodc phdi phi hgp véi khd
ning vdi cao (mdy xiic thuin) clia loai mdy xic minh hién co.
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Chiéu sau dao clia mdy xic tuy loai ma c6 thé dao vdi do siu tir 3,2m dén 7,3m.
(P01 vdi cdc loai mdy xiic giu sip).

M4y xic gau ngita ciing cé nhiéu loai, nhitng loai nhd thi chi xic dat c6 chiéu cao
< 3,2m; nhitng loai may xic 16n ¢é thé xic cao gdm 10m.

- Chiéu day ldp ddt dao (chiéu day giiong tang): Viéc chon chiéu day cda 16p dat
dao ngoai vi€c phai phi hgp vdi khd ning thao tdc cia mdy xuic hié€n cé, ta con chu
y dén viéc tao dudng ddc Ién xudng cho mdy xidc va xe van chuyén. Khi thi cong
dao hd méng nhiéu 18p ciing phai thi€t k&€ dudng di chuyén 1én xudng cho tirng cao
dd ddy ho dao. Dién tich hé dao c¢6 gidi han ma chiéu sidu hd dao qua 1dn thi viéc
tao dudng doc 1én xudng cho mdy xuc va xe van chuyén 1a mdt viéc hét sic phitc
tap. Pudng ddc 1én cho may xiic banh xich dugc quy dinh nhu sau:

Déc 1én < 20%
D6c xudng < 30%
Doc ngang < 12%

Dai véi cdc mdy xidc bdnh hdi, dd dOc 1én xubng gidng quy dinh cho xe 6t.

Tém lai viéc chon chiéu day 18p dat dao phai phit hdp vdi kha ning vdi cao hay dio
sdu clia mdy x(c va phai tao dudng ddc 1én xudng thich hgp cho mdy xiic va 8td.

Mdt hd dao ¢6 5 16p dao (5 guong ting) ngudi thiét k& thi cong phai vé 5 ban vé
mit bing & cdc cao d6 khac nhau, trong dé phdi v& rd vi tri cac dbc 1én xudng ho
dao. Do vy, ngoai khdi lugng dao dat tirng 16p con ¢6 khéi lugng lam dudng doc di
chuyén l&én xudng cho titng 16p dao.

- Chiéu day ldp dat bdo vé: Khi dao dén 1dp cudi cing, dao dén cao d6 ddy méng,
ngudi ta thudng khdng dao thing dén cao do thi€t k€ ma chira lai mot 16p nhat dinh
dé dao lai bing thd cong. Bdi vi gdu mdy dao thudng khong cé kha ning dao got
phéng nhu thi€t k€&, viéc dao lai phing ddy nén chi c6 thé lam bing tay. Chiéu day
16p dat chira lai d6 ta goi 1a 16p bdo vé.

- Chiéu day 16p dat chira lai:

Patcat, 4 cdt 5- 10cm

A cdt déo 10 - 30 ¢cm

A cdtrin 5-10cm
Sét déo 10 -30cm
Sét ran 5-10 cm
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- Ndng sudt mdy xiic (mdy dao):
Ning suat may xiic phu thudc vao cdc yéu td sau:
Phu thudc c¢dng sudt mdy, loai mdy.
Phu thudc vao loai dat dao.
Phu thudc vao dia hinh vi tri thao tac.
Phu thudc vao chiéu day dao.

Cung mot loai cong suit, nhung ning suit clia cdc loai gau don khdc nhau (ngtta,
sdp, diy, ngoam) ciing khac nhau. C6 loai dit cé thé xic day ngon, ciing c6 loai dat
qud rin xuc 1au day. Vi tri thao tdc, dia hinh mat bing c6ng trudng ndi may xic lam
viéc cling 4nh hudng d€n ning suit clia mdy xic. Mdy xuic nglfa xic dat gd qud thap
hodc mdy xic sap xiic dit nén qud méng ciing 1am gidm nang sudt thao tic cla
mdy Xuc.

Sau day 1a ning suit clia mdt s8 loai may xtic gau nglta va sap day. (Tai liéu c6
tinh chi't tham khéo).

Béng 14. Niing suit may xic (m*/ca)

Nhém Dung tich gdu - M4y xic giu nglta Dung tich gdu mdy xdc gau ddy
B dat 0,25-0,301 0,5-0,65 0,8 1-1,25 0,25 0,35 0,5 0,65 | 0,8-1
Dao d4't dua 1&n phuong tién di chuyén dit

B [ 150-175 | 340-440 | 520 620-700 150 210 320 410 500
11 125-140 | 275-360 | 410 525-640 115 165 260 340 420

11 82-105 | 220-285 | 350 425-500 75 120 200 260 320

1v 155-205 | 140 310-400 135 185 235

\Y 115-150} 180 230-280 100 135 170

N VI 95-130 155 195-230 85 110 135

Dao dd't dd tai chd (bén canh hé dao)

I |196-200 | 410-540 | 650 | 790-900 | 190 | 260 | 400 | 520 | 620

I |115-180 | 350-445 | 520 | 650-760 | 145 | 210 | 320 | 420 | 520

[ 105-130 | 275-360 | 440 540-620 95 150 250 320 400

v 195-260 | 310 390-440 170 230 290

v 145-195 | 230 280-320 125 165 200

L Vi 120-160 | 195 240-270 105 140 175

D&i v6i mdy xic giu ngita (mdy xic giu thuin) ndng suit s& gidm rd rét hodc
ma4y khong xic dudc day gau khi chiéu cao xic qué thap. Vi vy, ddi véi mdi loai
mdy xtic cin c6 chiéu cao t8i thi€u thi mdy xic mdi thao tdc dudc.

47




Bang 15. Chiéu cao toi thi€u ciia khdi da't khi xic bing giu ngira (M)

Dung tich gi
\ MIBHCREAN | 015035 m® | 05-08m® | I
Nhém dat

\
I 1,75 2 2,5
11 2,5 3 35
I 4 4,5 5,5

D€ tinh ning suit mdy xiic trong mot gid ngudi ta ding cdng thic:

Q, =208k 3055 (48)

Trong do:

Qn - Ning suit dao dat trong mét gid (m*/gid);

q - Dung tich gdu (m%);

t - Thdi gian xic mdt chu ky (gidy - theo kinh nghiém: loai mdy xic ngi¥a co
dung tich gdu 1m” thi t = 25 — 40 gidy. Loai may xidc giu day c6 dung tich
gau 1 m’® thi t = 45 - 60 gidy)

K - Hé s8 xtt dung gau xiic — phu thudc vao do tdi va hé sd diy vai.

batcatK=0,8-09
Patsét K = 0,85 - 0,95
D€ tinh nang suat theo ca ngudi ta dung cong thifc:
Q4 =8Q,K, (49)
Trong do6:
Qu - Ning suit dao cia mdy xic trong mot ca (m3/ca)
Kg - Hé s6 xif dung thdi giar.
Xic dat d6 1én xe 6t6 14y Kg = 0,68 — 0,72
Xiic di't do tai chd Kz = 0,78 - 0,88
Xtc d4 dim bdn min Kg =0,6
Vidu tinh todn 5:
Mdy xic c6 dung tich giu Im’, xic dat sét, chu ky clla mdy xic thao tdc
t =40 gidy. Xdc dat d6 1én 6t5. Hay tinh ning suat miy xic trong mot ca.
Bai gidi:
Xiic ddtsétnéntac6 K=0,9

Xiic dat 1én 6t6 nén ta 14y Kz = 0,7
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Thay vao cong thirc theo Qy ta co:
3600x1x0,9 %, .5
Qh :—40——:81 m /gld
Thay vao cong thic theo Qg ta ¢c6:

= 58X XU,/ = ,mca
Qg =8x81x0,7=453,6 m’/

4. M4y xic giu ngia

] C A A N 1 le——K

Mdy xuc gau ngwa con ¢ tén la |
mdy xtc gdu thudn. } =

Loai mdy xic giu ngda c5 thé xiic N7
3 N - ) . n 1 )
tu dat cap [ dén dat cap IV. Nang suit E

w

dao cao. Trong trudng hdp dao khong cé —
nudc ngdm, mdy xic ¢ thé ding § day . C o
méng d€ dao dat (phdi ¢é dudng 1&n " 1

me g ¢ (p 5 b B
xudng hd dao). b Dl

Mdy xuc gdu thuin diing d€ xic dat
ddi nii, xic nhitng chd dat cao hon chd
ditng ctia mdy xtic. Hudng di chuyén clia mdy 1a ti€n (5i phia trudc.

Hinh 33: Mdy xic gdu thudn

Bang 15. Cdc thong sé mjt s6 may xiic giu thudn — banh xich cida Trung Quéc

; Bon Loai mdy xdc
Cic thdng s6 . =
B vi W,-50 W,-60 W-100 | Ws-100 | W,-200
Dung tich giu m’ 0.5 0.6 1 1 2
[ chi¢u dai cang xién m’ 55 5.2 6.8 1,95 8,6
B Chiéu dai cdn gdu m’ 4,5 4.3 4,9 3,222 6,1
| | Goc nghiéng cangxién | (") | 45 | 60 | 45 | 60 | 45 | 60 |50| S5 | 45 | 60
Chidu sdu giu xic 1,5 | 11 [205(165( 2 | 15 22118
B | Bin kinh max tai 0.00 47 |435(396| 34 | 64| 57 |51} 49 | 7.4 |625
| C | Ban kinh min tai 0.00 25 (28125 (26|33 36 (23] 22
D | Ban kinh v8i max 78 172 17572 |98 9 |64]625|11.5) 10,8
kE Chiéu cao vdi max 6.5 | 79 {585 7.45 8 6 1635 9 10
F | Bdn kinh xd max 7.1 1 65169 | 65 | 87 8 10 { 9.6
G S::; 46 xd khibankinh | |0 g o5 o35 | 53 | 37 3,75 | 4.7
H | Cao dd x4 max 45 | 56 (385150555 | 68 {4 (435] 6 7
I i‘;’; iigh B kpiteqg 20 65 (54165 (49| 8 | 7 102] 8.5
) J { Cao dd cang xi€n 59 | 68
K | Bidn kinh cang xién 55 | 42
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a) Bdnh xich; b) Bdnh hai
Hinh 34: Mdy xic gdu thugn diéu khién bang cdp

D3i vdi nén cbng trinh bing d4, sau khi nd min ngudi ta thudng ding mdy xic
giu ngita dé xic dd (phdi l1am dudng 1&n xudéng hd dio) ma khong dung mdy xic
giu siap. B3i vi mdy xidc giu sip xic d4 chidm, ning suit thiap, hon nita chiéu siu
dio chia gAu sap bi han ché trong hic chiéu day guong ting thutng 16n hon nhiéu.
Khi ddo dit nhiéu 18p ma chiéu day ldp dao 16n (I6p dao khong c6 nudc ngam)
ngudi ta cling dung may dao giu nglra dé dao dat.

Sd db thao tac mdy xtic gau ngda.

Sd dd dudi diy sé& cho ta mdt khdi niém vé so do thao tac clia mdy xiic gau ngia.

in @
__
P
T
L O ok | Xr Qo)
([
T

Hinh 35: So do thao tde mdy xic gdu ngita (¢du thudn)

a) Bdn kinh quay cdt dat lon nhdt clia mdy xiic; b) khodng cdch it truc mdy xiic dén mép
hé' dao; ¢) khodng cdeh ti truc di chuyén cia mdy xiic dén noi dio xa nhdt; d) Bdn kinh xd
14i [on nhdt; k) chiéu rong khoang dao; 1) khodng cdch giita hai chd digng cia mdy xdc;
p) khodng cdch gida truc di chuyén cia mdy xic va truc di chuyén cia xe chd dat.

I. Cédc vi tri ding dé xic dit cia mdy; 2. Phan dit may xic khong dao duoc;

3. Budng di chuyén ciia xe chd dit; 4. Vi tri ding ctia xe chd dat; 5. Truc di chuyén clia may xiic
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Trong cdc thong sO trén thi a va d 13 hai didc trung ¢6 sdn cida tirng loai mdy xiic,
con { phu thudc vao su di chuyén mdy clia ngudi diéu khi€n va phu thudc vao loai

mady xuic 1én nhd (thudng thil =2 <+ 6m).

Ta c6 cOng thite tinh nhu sau:

, (1Y
c=,a" - — (50)
2
b= _[a’ -/’ (1)
p = dcos45" (52)
K=b+p+i (53)

Trong dé: t 12 khodng cdch gifta truc di chuyén ciia xe chd dit dén chan taluy
(talus, slope) gan nhdt; thudng thi t =2,5 + 4m
R& rang, theo sd dd thé hién néu ta ¢6 cac so dd hop 1y thi ning suit s& dat rat
cao. N&u | cang nhd thi ¢ cang 16n va b cling cang 16n, bé rong xiic dat cda khoang
dio cang I6n ... nhung ngugc lai s6 1dn di chuyén clia mdy xdc cang nhiéu va do d6
thdi gian xe chd dat chd dgi cang nhiéu. Tém lai viéc chon [ nén dua vao cic thong
s6 a va d cia mdy xtc va cling can xem xél d&n chiéu rong khoang dao k.
Mdy xuc nglta thudng thao tic theo cdc so dd sau:
Pao doc vdi xe chd dat didng trén cao.
Pao doc vdi xe chd dat diéng sau may xic.
bao doc mdt phia.
Pao chit chi ...
Pao két hop.

- Bao doc véi xe chd ddt ditng trén cao

Mdy xic ding gita truc hd dao, hai bén bd thanh hd dio trén cao 1A hai truc di
chuyén clia xe chd dat. Ngudi ta dp dung phudng phdp nay khi khoang dao hep hon
nhiéu so v&i tim vdi cia mdy xic va chiéu day 18p dit dao nhd hon nhiéu so vdi
chiéu cao ning gau cia may. Do bé mit ddy hd dao khong phing nén xe chd dat di
trén thinh hd dao thuin tién hon nhiéu, dé quay dau xe va khong phai mat thoi gian
ti€n i xuéng hd dao ciing nhu khdng phdi ton cdng lam dudng xudng cho xe

chd dat.
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Hinh 36: So do mdy xic dao doc va Hinh 37: Su do mdy xic dao doc va xe chi ddt ding
xe chd ddt ding mdt bén trén hai b cao hai bén

Vdi trudng hop xe chd dat ding trén cao ngang

hang v8i may xiic s€ rat tién 1gi cho may xidc xa dat
do géc quay nhé khi€n cho thdi gian thuc hién mot
chu ky nhd lai va ning suit xic dit do do tdng l1én.

- Pao doc vdi xe chd dat diing sau mdy xiic:

Khi khoang dao rong va chiéu day I6p dit dao sau
thi phuong phdp dao cho xe chd ddt ding sau mdy
xtc 1a thich hdp. Xe chd dat ditng sau vé ca hai bén

nhim gidm b3t géc quay cda mdy xuc: xdic bén nio

thi d6 da't cho xe bén d6. Nén h8 dao phai dugc xe Wi
Hinh 38: Pao doc, xe diing sau

don sach va lu 1én sd bo dé xe chd dé dang tién lui e
mdy xiic

va khdi bi hin.
Kinh nghiém cho thdy, so vdi géc quay xa dit < 90” thi géc quay xd dat cang ldn

s& giam nang suat xdc dit cang nhicu.
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G6c quay x4 dat 130° sé gidm 13%

G6c quay x4 dat 180° sé gidm 23%

- Pao doc mot phia:

Pio doc mot phia thi xe chd dit ding bén canh ngang hang vdi may xic. Géc
quay dé dat <180°.

IIIIIII]]]T]I]T]I]I

39000
fe—— 31000 ——=]

\,

™
I

72\ R R RARERER \”\ \\ /O \; %
W- 100 = = it
§?§§mmgdm o E I,I L I 7 S| = g0 126! |
| -t —wigg" !

. 10000 [ 10000 [, 11000 -89

el

(a) Dao 3 vét (vét 1 may xdc phai d8 dat & xe ding sau may xuc) (b} Bao 1 vét doc
Hinh 39: S d6 dao doc mot phia — Xe chd dat diing mét bén

Ngudi ta 4p dung dao doc mot phia khi vét dao hep, hoic phai dio mdt by dat dai
nhu hinh 39b — Chiéu réng vét dao nhd hon hai 1an bdn kinh quay cdt dit cia mdy
xuc. Truc di chuyén clda mdy xic song song vdi truc di chuyén ciia xe chd dat, vi thé
mdy xic cling quay vong it nhat (Trong hinh 39a khi dao vét I mdy xiic sé phai quay
vong 1dn do xe difng sau mdy xuc. Do dé niang sudt mdy xuc dao vét I sé thap hon
khi dao v&t Il va vétIII).

- Mdy xiic gau ngila dao theo so dé chit chi:

Khi khoang dao rdng hon hai 1An bdn kinh clia vOong quay cdt dat cia mdy xiic va
nhé hon 3,5 1an ban kinh quay cdt dit cia may xuc thi ngudi ta sé€ 4p dung phuong

phdp dao chix chi (Z).

2a<2b< 3,5a (54)
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Trong dé: le— 125 — e 125 —»

i ; May xdc
a - Ban kinh vong quay cat dat 7 e
X o ol | Xe cho dat
clla mdy xuc; ) | Y
7
2b - Chiéu rong khoang dao. 02 7T NTE T
o 0 I eyl T
Xe chd dat ditng & hai bén may 9,5 9,5
xic (c6 thé ngang hang hoic chéch
101 sau mot it). Do ddy ho mong rong
nén xe cé thé quay dau hoic tié€n lui ool I_Z:(ﬁa
1! ’
ngay trén nén ho dao. = = #dat
- Pao két hop: = K T Tl =
= L o —
. R 5 i = | — =
Trong cac tru’dng\h(}p dao kha phic Ui ﬂ><' | =
tap va phai dao nhiéu 19p, khong nhat —| [ 15,2——6,01% =
’ 2 7 . Py A ~ == R | \ ==
thi€t phai chi d4p dung mdt so do dao = ZOJ.F\?JB : 1
duy nhit ma cé khi phai két hgp phai = - _,;q\ %
s ~X i R \
thay doi. = /// P >\§ G =
Hinh 41 vé cdc dang dao doc dudi = Aﬁj// 190 O10 tl.fdﬁj\ —
nay s& cho ta mOt khdi niém vé két L 25.0 "
hgp phuong phdp dao. (25-3.5)a

Hinh 40: Sv do di chuvén chié chi ciia
mdy xiic gdu thudn

Hinh 41: Cdc dang dao doc hé dao

Hinh (41a): Khi dao vét doc I, xe chd dit ditng mdt bén trén cao va khi dao vét
doc II ciing vay. Khi dao vét doc 111, xe chd dit ditng bén canh trén nén hd dao.

Hinh (41b): Khi dao ba vét, xe chd dit déu ding mdt bén trén cao. Tuy nhién, khi
dao vét doc III, xe ditng ngay trén by dit sé bi dao.

Hinh (41c¢): Hai mdy xic dao hai vét doc & hai cao dd khdc nhau, viéc dé dudc

ti€n hanh song song, xe ding mdt bén.
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5. May xic gau sap (’X-—--(“(‘\‘\\

rotd

SN
Wl emmom A ‘j\
7/, <35

Mdy xic giu sip diung dé
dio dat thdp hon chd ding
mdy xic. Mdy xic gidu sip [[
c6 thé xic dit hd méng c6 E
nudc ngdm, né thudng dudce
dung dé dao hao, muong

rinh. Luc dao yé€u hon so vdi 7 -
may xdic giu nglta, c6 khd \
ning dao cdc dat cdp I va cap v =
Il, 461 khi ciing dung d€ dao
dat cap L.

Chiéu sau dao thuding < 4m. 7
May c6 thé dao dat dd tai chd
hodc chat 1én xe tr dd.

dt
L

- . 2 " . 2 N7/
Mady xuc gau sdp cOn cb K= -
A ~ Z ” A . 7 /
t€n la mdy xiuc gau nghich. H =
% \
= é -

|

1"
i

AL

Hinh 42: Mdy xiic gdu sdp

Bang 16. Cidc théng s6 mot s6 may xtic gdu sap banh xich cia Trung Quéc

Pon Céc loai mdy xuic gau sap
T¢on go .
vl W,-50 W ,-60 W,-100 W,-100 | W,-40

Dung tich gdu m’ 0,5 0,6 1 1,0~12 | 04

Bé rong clia gdu 1,06 1,1
A |Chiéu dai cang m 5,5 5,2 7

| B | Chidu dai can gau 2,8 2,7 2,66
C |Géc nghiéng cda cang () | 45 | 60 | 45 | 60 | 45 | 60
D {Bdn kinh x3 ban diu m 5 3,8 5,16
E |Ban kinh x4 cudi cling 8,1 7 {71 6 8,55
F {Chiéu cao x4 lic diu 23 | 3,1 4,06
G | Chiéu cao xa cudi cling 5,25 (6,141 64 | 7,2 6,8 4,9 4.5
H |Bén kinh dén thiing x4 5,6 | 44
[ Cl’}iéu sdu kh? B= 45:: 5,56 5,2 6.5 5.0 374
dao max | khi =60 4

K | Bdn kinh vdi dao max 9,2 8.8 10,85 9.3 7,08

Trang thdi lam viéc cia mdy xic gau sdp dudc trinh bay & hinh 42.

Khic véi mdy xic giu ngifa, mdy xdc giu sdp vira dao vira di li hodc di song
song vdi ranh dao.

Miy dao giu sap thudng thao tic theo cdc so dd sau:
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Pao doc, dao ngang di song song, dao theo gdc tam gidc va dao nhiéu 16p t€p sic.

- Mdy xiic gdu sdp dao doc:

D6 dat chat déng
I‘::::Q\ . . - ’
77 So Mayxic | ps dat§>
U gau sap len xe -}
. H

N - 2
b) Pao doc (muang, kénh, hd mong)
) S~
.Y
., &3 S HHRAHARHHARARRAHRRHRAHHRHRHARHAR |
N . = - -
(=5} ‘& .7 L
— "
ELE

S
- —
N NS

d) Do doc timg doan ¢) Pao doc vdi 3 vet dao
(4 vét ddo . Hoan thanh timg truc ngang) (Hoan thanh timg truc doc)

Hinh 43: Cdc cdch dao ciia mdy xic gdu sdp
«) Pao ranh: dé ddt mot bén hodce do 1én 16 tw do;
b) Pao doc (dao kénh muong, hd mong) mot vét; ¢) Pao doc (3 vét)
hoan thanh viéc dao cho tung truc doc; d) Pao doc (4 vét) tung doan,
hoan thanh viéc dao cho ting truc ngang.

- Mdy xiic gadu sdp dao
ngang di song song
Hinh 45 1a trudng hogp
mdy xuic giu sip ding
bén canh hd dao, tién Hinh 45: Mdy xiic gdu

sap dao ngang di song song

song song vdi hudng dao.
vdi muong dao
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Khi dao, giu 12y dit theo chiéu ngang (thang géc véi truc doc clia hd dao) vi vdy

ta con goi 1a dio ngang. Mdy xidc dio ngang c6 thé d6 di't bén canh hodc d8 dat 1én

xe tu dé chd di.

- Pao theo goc tam gidc:

Phuong phdp dao nay dudgc
dp dung khi dao dat wong doi
cing ma chiéu rong hd dao
twong doi nho.

Mdy xic di chuyén theo
hinh chr chi va ding d goc
mép hd dao.

- Pao tiép sic nhiéu lép:

Phuong phdp nay 4p dung
khi dit dao tuong déi 61, chiéu
sdu ho dao trén 10m.

Ngudi ta c6 thé dong thoi
ding 2 may, 3 mdy hoidc nhiéu
mdy dao cung dong thoi dao &
nhirng cao do khac nhau.

Dat dao dudc dua 1én cho xe
§ tang trén,

V31 do sdu < 10 m: 2 mdy
dao tiép sifc

V31 do sdu 15 m: 3 mdy dao
liép stic

Véi cach dao nay, di nhiéu
I6p nhung c6 thé dao dén cao dd
nén thi€t k&, ludn khi€n cho
cong tac dao dat hoan thanh sém
vi ning suit dao ciing cao hon.

- Pao dat cé lép dat cing &

trén mat:

Hinh 45: So do di chuyén ché ding
mdy xuc khi dao theo goc tam gidc

Hinh 46: So dé dao tiép sdc nhiéu lop
Thiét bi pha

_+ Ph {ﬁ / Huéng di chuyén

Pt a6 sang mot bén

Hinh 47: DBao ddt khi cé ldp cing trén mdt

M4y xudc giu sdp khi xtic ddt ¢6 1dp ciing trén mat thudng rat khé khin. Ta can

bé tri song song mot thi€t bi phd 16p dat cing bé mit, pha dén dau sé ti€n hanh xic

dit dén d6 (nhu hinh 47).
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6. May xic gau ngoam

Mdy xic giu ngoam la loai mdy xic
xGc dat rdi (cat, dd dam, soi, klinker)
hoic dit mém) (dat yéu, dat sét mém,
bun nhido ..). Ciing gidng nhu mdy xic
gdu nglra v mdy xdc giu sip, mdy xic

giu ngoam ¢6 hai loai; diéu khién bing

hé théng cdp va diéu khién bing hé
th(ing fiimy ~lires i bk dlfchuyen €O Hink 48: Mdy xiic géu ngoam didu khién
thé 1a banh hai (loai cong sudt nho) hodc bdng cdc xilanh thuy luc

banh xich (loai cong suat 16n).

(Chui thich: Loai mdy xidc giu ngoam ding trén b3 hoic ditng trén xa lan ding dé dao
ké&nh, vét muong ddp bd... ngudi Nam B thudng goila “xdng cap™).

Midy xiic gau ngoam diing dé dao cdc méng don ddc 1ap (dat mém, cét ..), dao
gi€ng va rat thich hgp khi dung d€ dao dudi nudc (dao kénh muong, vét lay cat &
long song), né ciing dudc ding di chuyén vt liéu rdi tf vi tri nay sang vi tri khac.

Khi diao hé rong thi mdy xic gdu ngoam cé thé ding & hai canh d8i dién nhau
(hinh chir nhat) hodc ding & cdc mép bdn canh néu dé 1a hinh vudng ldn rdng.

Vi tri ddng thao téc dudc thé hién nhu hinh 49.

—
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. N afi Y - s
a) Bao hé réng ube - ) Dao méng doc 1ap

Hinh 49: Mdy xiic gdu ngogm

Khi thd gdu ngoam xudng dit (nhat 12 d4t ban) gdu ngoam dé dinh chat vao long
dat do d6 luc kéo 1én s& rat nang va c¢6 nguy co lam 14t mdy xic gau ngoam. Trudng

hop nay cin luu y gia thém ddi trong sau thin mdy.
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7. M4y xuic gau day:

Mdy xic giu diy con goi la mdy xic
giu quing.

Mdy xic gdu diy c¢6 dung tich 0,5m’
(loai nho), Im® (loai vira) hodc 1,5 va 2m’
(loat 16n).

Tuy loai cong suat ma chiéu ngang cla
cin (A va D) c6 thé dai 8,5 + 20,0m. Vdi
thac tdc (nhu quing mdi ciu cd) cla ngudi
idi mdy, vdi chiéu ngang can D = 20m
ngudi ta ¢ th€ quing giu ra xa vdi
khoang cdach > 25m. Vi vdy ma mdy xuc
giu diy con c6 tén 1a mdy xdc gau quing.

Midy xic gau day dung dé xuc ddt xa
chd ditng mdy xic, dat xjic 1a dat bun, dat
rdi sét mém va sét yéu néi chung. N6
thudng ding d€ vét ao hd song sudi.
Thutng thi mdy xidc gau ddy chi ¢6 loai
diéu khién biing cdp. N6 c6 thé dao cdc hd
sdu tr 20 dén 30 m. Do mdy diéu khién
biing hé thdng cdp (kéo gau, tha gau, ning
giu, x& tdi, ning can, quing giu ra xa ...)
nén thao tdc chdm, vi vdy ning suit xuc
dat thip hon nhiéu so vdi mdy xic gau
nglta vd may xic gau sap.

Ciing gidng nhu mdy dio gau sidp, mdy
xuic gau day ciing c6 ba phuong phéap dao:

bao doc

Pao ngang di song song

bPao theo goc tam giéc...

- Mdy xiic gdu déy dao doc

M4y xic gau diy dao doc 1a mdy xic
vira dao vira di thing lbi sau. Phudng phdp
nay thudng diing d€ 14y dat hai bén dé dip
dé ddp dudng... ciing ding dé dao cic kénh
muong. Chiéu rong c6 thé dat gan hai lan
ban kinh quay cda mdy (chiéu réng muong

+ A {
!
!
| .
| Gau
A pn, |
7l &)
A
S)
D
E w
______ =

Hinh 52: So do mdy xic dao doc
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dao c6 thé dat dén 2D). Xe chd dit cé
thé dirng mdt bén hoic hai bén. Vdi hd
dao rong néu dat khong lin, cé khi cho
xe didu & ddy ho dao dé gidm goc quay
x4 dit cia mdy xic (tuy nhién can luu y
dé€n cong tac an toan lao déng va phai
lam dudng 1én xudng cho xe).

Pic diém mdy xic giu diy khi dao
doc n€u gau quing cang xa thi gau cé
khd ning gdm vao dit cang sdu va gau
cang day dat. Do giu & xa, diy kéo xoai
nén gdu cé xu hudng di ngang vi vay dat
xic vao miéng gau cang nhiéu. Ngudc lai
khi gidu cang & gan mdy, diy kéo
nghiéng ddc nén di't vio miéng gau it va
dao khdng dudgc sau.

- Dao ngang di song song

May xic gau diy diao ngang va di
chuyén song song vdi truc hd do, rinh dao.

Mdy xic gau ngang c6 thé do dat bén
canh hodc x3 lén 6td tuv d6 dé€ chd di.

[ {2

s I
e ‘V‘=“"i“

]
2t B
\’

Dao doc hé tron

Hinh 53: Dao doc hé tron

Phuong phdp nay dung khi ddo cdc mudng hodc hd diao ndng va bé rong nhd so vdi

dao doc, phuong phdp dao nay khé xi 1y va got sira mdy khi dao.

- Dao theo goc tam gidc

Phuong phdp nay dugc 4p dung khi ddo cdc hao rdnh c6 chiéu rong khoadng ~ 8m.

Vi tri may ditng di chuyén theo chif chi. V&i cach dao nay, géc quay can xa dat nhé do

do ning suit dao sé duge ning cao.

- Cdc cong viéc khdc

C6 nhitng cong viéc ma mdy xuc giu nglra, mdy xdc giu sip, mdy xic gau

ngoam khong th€ 1am dugc ngudi ta chi sit dung mdy xiic gau diy. P6 la:

+ Got dat mdi cho phing.
+ Got vét ao hd va cdc ddy muong...

8. May xiic nang:

M4y xic ning (ti€ng Anh: Loader) diing dé xic di't r&i chat dong ...
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Mdy xic ning ¢6 hai loai: loai banh hoi va loai banh xich, gdu xdc 1-2m"/gAu.
Vi loai dat rdi rén bé mat, mdy cé thé don déng va xic diy. Thudng mdy nay

ding dé gom don hién trudng, gom don c4t d4 dim tai cdc kho bii...

a4 Z

May xic nang (Loader)

e s

Hinh 54: Mdy xiic ndng (Louder)

9. M4y san dat:

Midy san dat con ¢ tén la ni-vo-1d (ti€ng Phdp niveleur). Mdy san dat dung dé
got phdng mit dit hoic san phiang cdc dong dat.. dudc ding nhiéu trong cong tic
giao thdng lam mat dudng va trong cong tac dip dat.

Nang suit mdy san dudc tinh theo cdng thitc sau:

3600.ALKg

3, ..
m°/gig
tK, ¢ *

Qp
Trong dé6:
Qs - Ning suit san dat clia may (m?*/gid);
A - Dién tich mat cit ngang cdt dat (m®), phu thudc vao chiéu rong ludi san va
chiéu sau cit got va phu thudc vao géc cit dat;
L - Chiéu dai cit got dat san (m);
Kg - Hé s8 st dung thdi gian;
K, - Hé s6 toi clia dat, xem bang 1-6;
t - Thoi gian thuc hién mot hanh trinh san dat.
¢ - Hé s0 san lap lai (phdi lam lai) ¢ =1,15+1,7.
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Hinh 55: Mdy san ddt

10. May dao lién tuc:
Mdy dao lién tuc con goi la mdy dao

rainh. Khi dao muong rinh dit 6ng ngudi ta

thudng dung loai mdy dio chuyén dung dé

dao ranh goi la mdy dao ranh (con goi la
méy dao lién tuc). Mdy dao lién tuc 1a may T Kiduroto
dao ur hanh, chiing gdm hai loai chd yéu:

Miy dao kiéu xich

Mdy dao ki€u roto
Kiéu xich

Mady dao kiéu xich dugc phan lam hai loai:

Mdy dao nhiéu gz‘iu Hinh 56: Mdy dao ranh (Trencher)

Mdy dao ki€u nao

Miy dao kiéu xich nhiéu giu dung d€ dio cdc hao rinh c6 chiéu rong < 1,1m vdi
chiéu siu dao < 3,5m, dao dat nhém I + nhém I khong 14n dd. Ching thudng gin
vao cdc mdy kéo ¢6 cong suit 50 - 62 ma lyc. Hién nay ngoai loai bdnh xich con ¢6
ca loai banh hdi, véi loai banh hdi 6 thé dao rinh siu tir 2 - 6m va chiéu réng rinh
dao tr 0,2 + 0,5 m dén 0,8 + 1,6m. Mdy dao nhiéu giu cda Nga cé ning suat ¥
56 - 168 m3/gi6. Dung tich gau 16 - 23 va 15 lit.

Miy dao ki€u nao diing dio cdc rinh c6 mit cit hinh chif nhat, mdy cé thé dao
sdu d€n 1,6 m, chiéu rong ranh wr 0,2 d&n 0,4 m, dao dugc dat nhém [ d€n nhém 111
khong 14n d4. Thuting mdy dao ki€u nao dugc gin trén cdc diu kéo banh hoi.

Mdy dao lién tuc kiéu roto c6 thé dao cdc ranh c¢6 dién tich hinh chit nhit hoic
hinh thang & cdc ving dat thuéc nhém I dé€n nhém IV (c6 thé lan it dd dudng kinh
< 30cm). Cdc may dao lién tuc ki€u roto ctia Nga c6 cong suat tir 75 dén 300 mi luc,
dao sdu tir 1,3 dé€n 3,5 m. Chiéu réng rinh tir 20 cm dén 210 cm.

Ning suit cia may dao lién tuc dugc tinh theo cong thifc:
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P= 6o.q.n%<ﬁl<m ( m*/gidr) (56)
xt
-60qnK, K, (m’/gi&)
Trong do:

P - Nang suat dio trong mot gid (m?/gid);
q - Dung tich giu (m’);
Ky, - Hé s8 day voi clia gdu (K4, = 0,85 = 1);
Kk - Hé s6 diéu kién kho khin (Kkk = 0,70 + 0,95);
K. - Hé sd tdi cia dat (K, = 1.2 = 1,3);
K., - Hé s6 sir dung thdi gian (K,,= 0,7 + 0,9);
K.n - Hé s& dnh hudng cda dit (K, = 0,46 = 0,79).

11. Sing phun thuy luc (Hydromonitor)

Pao dat bing sting phun thuy lyc 13 ding voi nudc 4p luc cao dé phun x6i vao
thanh dat va lam cho dat ra ra va chdy theo mé6t ranh da dao sin. Thudng thi ngudi
ta dung k&t hop véi tau hit (con goi 12 xdng thdi) dé hiit va van chuyén dat di.

Phuong phédp sting phun thuy luc duge 4p dung nhi€u trong c4c cong trinh thuy lgi
va giao thong.

M4y bom nudc cung cip cho siing
phun thuy luc ¢6 luu lugng cung cAp
khodng 500 - 1500m’/giy va dp luc
day tir 60 - 130 m. Pudng kinh voi
phun ¢6 hai loai 17 - 25 mm hoic tir

Can diéy khién

51 - 125 mm. DOng phun cang xa mat

Tdc do phun 1én mat ding cda khoi
dit nhu sau:
Pat cat £ 10 - 12 m/gy
A cdtva A sét< 18 - 25 m/gy Hinh 57: Siing phun thuy lic
Sétnang £ 30 - 35 m/gy
12. Tau hut
Tau hit (Ngudi Nam B6 goi 1a xdng thdi)

Sung phun thly lyc

Tau hidt duge cdu tao bang mdt xa lan Idn, trong d6 ¢é dat mdt may bom ly tim
¢Ong suit 16n dé hiit va chuyén dit 1dng theo dudng 6ng dudi mot dp lyc 16n. Phan
dugc di chuyén trong 6ng la mot hdn hgp bao gdm nudc va dat. C6 nhitng mdy bom
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c¢6 thé hidt bun dat 13n dd s3i nhd. Tuy theo ving dit cin hidt ma ta c6 loai dau hit
thich hgp khac nhau:

Pau hiit kém sting phun 1am toi dat.

Piu hidt kém bd phin 1am tdi bing co khi.

Pau hiit ki€u phun tao chin khong.

Ong a3y

_ Bam =il == = P\ Phan dat béi dap
_____ s S i A/_Z_‘w_ _ -
— e a0 ‘

Hinh 58: Tau hiit (xdng thoi)

Pat dugc hut c6 thé 1a: DAt thit, 4 sét, 4 cat, cat, sét mém.

Ngodi nhiém vu nao vét long sdng kénh hd va bdi ddp ngudi ta con ding tau hut
dé khai thdc cat.

Tuy loai tau hit va cong sudt clia mdy bom ly tim dudc ché tac ma ning suit tau
hit ¢6 thé dat tir 200 dén trén 500 m*/gid va cot nude diy c6 thé dat d€n 60m hoic
cao hon. DAt md tu hidt (xdng thoi) hat 12 loai dat or nhom I dén nhom IV. Nhy di
néi trén tuy loai dat rdn hay toi ma sé ding cdc loai ddu hit thich hgp d€ hit dat.

13. Mdy xuc cang cua

Mady xic cang cua c6 cau tao, nhu mdt bang tai (tham chuyén di dong) & dau thap
cd hai cang gat dat dd vao bing tdi, bing tdi chuyén l1&én diu cao va xd xudng xe
dd. Hai cang thép luha gat dd't dd vio bang tii, phuong thitc 1am viéc gidng nhu hai
cang cua.

Mady nay ding d€ xdc dit d4 trong tuynel - nhitng tuynel c6 chiéu ngang hep ma
mdy xic thudng khong thé vao dude. Loai mdy xiic cing cua nay it ding trong cdc
cong trinh dan dung va céng nghié€p.

Banh xich

Hinh 59: Mdy xic cang cua
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3.4.DPAO DPAT BANG TAY

Pao dit 1a cong viéc nang nhoc vi vAy ngudi ta diing cd gidi dé thi cong 12 chinh tuy
nhién cling c6 nhitng viéc khong thé 1am bing may ma phéi thuc hién bing thi cong.

Nhitng cong viéc phai lam bang tay trong qud trinh dao méng cong trinh d6 1a:

Bat mdi thanh hd dao.

Moi dat trong nhém coc dudi d&€ méng.

Boc 1dp dat bdo vé do mdy dao chira lai.

Dac ranh thodt nudc.

XUt 1y di ddi cdc k€t cau ngdm con hién hitu trong nén cong trinh.

1. Thd ty cong viéc:

Thit tr cdng viéc dao dat bang tay phdi theo trinh tr sau day:

Bat mdi thanh ho dao

¢

Moi dit trong nhém coc dudi d€ méng (dai coc)

.

Bo6c 16p dit bdo vé do dao may chira lai

'

Pao ranh thodt nudc

Khi dao mdy, ban thin mdy dao khong thé got mdi dudc va mdi di't hd dao néu
khong duge got phing theo mdi thi€t k& thi trude sau cling 13 xudng, d€ giif 6n dinh
thanh hd diao ddng thdi bdo ddm an toan lao dong cho ngudi 1am viéc dudi ddy hd
dao, ta nén ti€n hanh cit got mdi ngay sau khi dao xong. Trong trudng hop hd dao
sdu, ngudi ding got mdi dé té ngd, ta nén c6 bién phdp dé phong bing cdch bude
day ngang lung cho tirng ngudi. VGi khoi Iugng dao dat mdi 16n va dai thi nén tié€n
hanh ding mdy got mdi chuyén diing dé lam viéc.

Trudc khi béc I8p dat nén, nén moi dit trong nhém coc trudc. Do khodng cach
gifta cdc coc cda nhém dai coc thudng hep nén giu dao khdng dao dugc, vi vay phai
dao tay. Pt dao ra c6 thé chuyén di hoic dd ra nén dé s& chuyén di cung lan véi
viéc béc Idp bdo vé dit nén.

Viéc k& ti€p 1a viéc boc 16p ddt bdo vé do dao mdy chira lai. Viéc thuc hién nén
[am theo tirng truc ngang hay doc. Viéc hoan thanh béc 16p bdo vé theo tiing truc dé
tao di€u kién cho viéc ti€n hanh thi cong d€ méng dai coc ti€p theo.

Cong viéc dao dat bang thu cdng cudi cung l1a dao ranh thodt nudc va hd thu nudc
dudi chan thanh hd dao.
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2. Van chuyé€n dat dao bing thi cong

Pao dat thd cong nén ding xe raa hoidc chuyén tay dé sit chidn mdi nhitng chd
ma madi dao dang dao d3 dang d€ mdy dao sé bdc chuyén di bing 616 wr d3. DE di
lai trén nén dao khong giy ra 1dy 16i 1am hu mit nén, nén ldt cdc tAm vdn dé di lai
hodc dé lam dudng di cho xe ria xe cdi tién.

Ngudi ta ciing ¢6 thé ché tao cdc thang sit vudng c6 dung tich khodng 1m’, tha
xudng nén bing cin truc, dat thi cong dudc d8 vao diy va cin truc sé& cdu 1én chalt
dé vao xe van chuyén.

3. X1t Iy cac két cdu ngdm

C6 nhitng trudng hgp

Thanh treo Day budc treo

phdi dio hd méng, song

ddy h6 méng lai ton tai

cdc k€&t cau hién hitu thi ta

phdi tim cdch gia ¢8 bdo
vé cdc k€t cau dé mot
cach chiac chidn trudc khi
ti€n hanh dao nhitng phin
ti€p theo.

,Vi dl{, khi’ta dao ranh Hinh 60: Gia ¢6 bdo vé két cdu ngdm hién hitu

dé dat 6ng cap nudc hoac

dit cdp dién thoai .. dang dao nlra chitng thi dung phdi dudng dng thodt nudc
cdt ngang.

PE c6 thé dao ti€p va khong lam hu giy tuyé€n &ng thoat nudc hién hitu, ta phai
tim cach treo doan 8ng hién hitu, bdo ddm chic chin (n€u ta 14y dat 3 ddy thi 6ng
hién hitu ciing khéng bi lin giy) rdi sau d6 mdi ti€p tuc dao phan ddy con lai.
Hinh 60 la m&t vi du minh hoa.

4. Thi cong dao dat dang dic biét

Pao dit dang dic biét 1a dao ngang dudi long dit d4. Phian dao d4 1a phén sé dudc
trinh bay & chuong “N& min phd d4”. Trong muc nay chi y€u chi néi vé dao dat.

Pao dit ngang néu dao nhitng dudng ham dé thong dudng, thong gié hodc lam hé
thOng 6ng thdo thoat nudc ... ta goi 1a dao tuynel. Ciing c6 trudng hgp dao ngang dudi
1ong d&t vdi dudng kinh 16 dao chi 10 - 20 cm véi muc dich dit cdp, lap diat ong nudc.

Pao dit 8 nhitng dang nay rat phifc tap va 18n nhiéu cdng siic va thdi gian.
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a) Pao tuynel (dao duong hdm): Pao dudng him dugc thuc hién theo cdc budc
sau cho ting doan:

- Dao tirng doan (néu dao dd thi phdi khoan ban min).

- Van chuyén d4 va diatra khoéi dudng ham.

- Gia ¢6 chdng d3 vach ham va tran ham.

- Thi cong 16p 40 him (xdy, d6 bétdng hodc ldp cdc tAm thép ...

- Khoan phut ximing vao thanh him dé 14p diy phan tréng con st dong thdi lam
ting khd ning chong thAim cla 4o him.

Trén day Ja nhitng cdng viéc chinh trong qué trinh ddo dudng ham, tuy nhién song
song vdi nhitng céng viéc chinh dé ngudi ta phdi thuc hién mot s6 cong viéc khidc
ciing khong kém phéan quan trong la:

- Thong gi6, thodt hai, hit bui ...

- CAp nudc, cip dién, thodt nudc.

- Lam dudng van chuyén.

- Lam cdc ngich dudng ham phu hoic cdc gi€ng ding ...

- Chéng dd 16 trén tran duong ham roi xuéng

Khi bin min va dao dd van chuyén ra ngoai, van con mot sé hon dd nidt § tran
him ¢6 nguy cd roi xubéng bit cif lic nio.. D€ bdo ddm an toan cho nhitng ngudi
dang 1am viéc & dudi, ta phai treo tdim lugi 1én trin hdm dé dé phong d4 rdi.

C4u tao nhu hinh vé& dudi: 1udi treo dugc treo bing cdc thanh neo. C4u tao thanh
neo dugc thuc hién dudi hai dang neo bang vita xi mang va neo dudi c4.

RS i L 3 Y z

Cac thanh neo Ongthepméng ~ L) = MQT/_L

c0 duclo >~ 1=« _\_\ 1=

dyng Gy via s [ | e Lokhoan | .

N . ‘/\ P

e Y -~ p Lz

] va Al | ¢~

A | ¢ N ”

! ; ] w e <

Ludi thép che chan

Chét neo Chét neo

It Ludi thép L~
—_—TN TN A i

Hinh 61: Lucti bdo vé treo ¢ trdn tuynel Hinh 62: Céu tao ciia cdc thanh neo
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- Chéng do:

Chéng d3 cho dudng him dao qua long dat: tuy do cing cda didt ma c6 phuong
phédp ch&ng d3 thich hop.

WRAAL-PERAAL TV IERAAT~ED
SSS WS e

Khif=2-3 Chéng da khi f < 2
Hinh 63: Chong dd duiong hdm bdng g

Trén diy 12 mét sd phuong phdp chéng d3 cho tunen xuyén qua long dat c6 bé
ngang hep (< 3 m). V&i dudng him c6 chiéu rong 16n, ngudi ta phdi cdu tao cdc
khung d3 bing thép hinh. Thép hinh dung d€ chéng dd thudng la sit chir I va ciing
dung cd sdt |_]. Trén cdc khung sit hinh I hoac | |13 cdc tAm ton lugn séng (day
3 - 4 mm). Tuy budc dat khung d3 va tuy chiéu rong cia dudng him ciing nhu tuy
loai dit dwdng him ma ta chon loai I va | |thich hgp vdi kha ning chiu Iuc cta ching.
Hinh dudi 1a ciu tao mot s& loai khung chdng d3 dudng ham bing sit I hoic L.

1
Hinh 64: Cdc loai khung vom bdng sdt hinh f‘l\
it R

chong dJ tran va vdch tuynel
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b) Pao xuyén nén (DPao l6 ngang)

Piao xuyén nén (Pio 16 ngang) la trudng hdp dao 16 dé€ dit dng qua dudng -
thuong gdp nhat 1a dit dudng dng cap nudc, 6ng thodt nude, dudng dan dién, dudng
dién thoai xuyén dudi long dat ma phai bing qua dudi 1ong dudng (610, xe lira).

PE c¢6 thé dao xuyén nén duding véi 16 xuyén nén 50mm <+ 500mm, chiéu ngang
xuyén c6 thé dat tir 25 - 50m. Tuy chiéu ngang xuyén nhd hoac Ién, tuy duding kinh 18
xuyén hep hay rong (50 - 500 mm) ma luc kich ép c6 thé tir 500kg dat dén 10000kg.

Chd yéu dao xuyén nén theo cic cdch sau:
- Biing kich thuy luc ddy ngang.

- Bing thi€t bi khoan rung chin khong.

- Kéo diy &ng cOng vé6i x6i nudc.

- Kéo 6ng xuyén rung.

™ _fC
=T Bom dau &p luc cao
3 Jr ] ____j
=] BN
= Kich T Cén xuyén 16
T | Dau can = /
o Eea= ‘lm’
H .
| e e e
.1-1.7!1  H _1— _| 1 ] T T — [
‘L __H-A. . - =

Hinh 65: Xuyén I3 qua ddy nén dudng bdng kich thuy luc
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Hinh 66: Xuyén 15 bdng thiét bi x6i nudc

Hinh 65 va hinh 66 minh hoa phuong phdp dao xuyén nén bing kich va x6i nudc.
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Chuong 4
TINH TOAN KHOI LUGNG PAT KHI THI CONG
CAN BANG PAT PAO PAP

Cong viéc thi cong dat c6 nhiéu dang khdc nhau, cé khi chi 12 dao dat, c6 khi chi
ddp dat, ciing c6 lic san 14p mat bing, cling c6 khi vira dao vira diap. Tinh todn khoi
lugng dat dao dat dip tai cong trinh khdng phai lic nao ciing dé dang. Dia hinh phtc
tap 161 16m, gb ghé khién cho viéc xdc dinh khéi lugng rat khé chinh x4c.

Da4i v8i nhitng khu dat rong, viéc cdi tao mit bing theo thi€t k€ phai lam c3 hai
viéc dong thdi: dao va dip. Phan dao sé dudc thuc hién trén nhitng noi cé cao dd 16n
hon cao do thi€t k& va tai nhitng ndi cao dd ty nhién thdp hon cao do thi€t k& thi
phdi ddp thém vao. Tinh todn khdi lugng dat dao (phan dat thira) va tinh todn khoi
lugng dat dip tai nhitng chd thap hon thi€t k& (phan dat thi€u)... so sdnh ddi chiéu
khoi lugng dit dao va dat dip, dung dat dio noi cao dé dip dat noi thap trén clng
mdt khu dat, ta goi d6 1a cidn bang dao ddp.

Néu khéi lugng dat dao 16n hon khoi lugng ddp thi s& thita mot khdi lugng dat
phdi chd di noi khdc. Ngudc lai, khéi luwgng da't cin ddp trén khu dat 16n hon khoi
lugng dao thi ta cin phai bd sung thé&m da't tir noi khdc dén.

4.1. TINH TOAN KHOI LUGNG PAT THI CONG CAN BANG PAO DAP

Tinh todn khéi lugng da't thi cong (dao va ddp) ta ¢ bon trudng hop tinh sau day:
- Tinh theo ludi 6 vudng.
- Tinh theo mat cit ngang.
- Tinh cuc bd titng khu dit.
- Tinh dat m4i doc.
1. Tinh theo luGi 6 vudng
Pé tinh toan khdi ludng theo ludi 6 vudng mét cach tuwdng doi chinh xdc, ngudi
tinh todn phai sif dung bén vé dia hinh 1:500. Khu dat thi cdng dudc chia thanh cdc &
vuoéng nhé déu nhau dé tinh todn khdi lugng dao, khéi lugng ddp trong tirng 6. Sau
cing ta tdng hop lai tat ca khéi lugng dao va khdi ludng dip cia tit cd cdc 6. Can
d6i so sanh khéi lugng da't phdi dip thém va so dat phai dao di ta sé bi€t toan bd
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khu dat (sau khi 13y dat dao cdc & thira ddp cho cdc 6 thi€u can dip thém) s€ thira
bao nhiéu dat phdi chd di hodc con thi€u bao nhiéu dit cin phdi chd dén dé ddp b
sung thém.

Phudng phép tinh theo 1udi 6 vudng dp dung d€ tinh todn cho cdc khu ddt twong
d6i xoai, dd 16i 16m khong nhiéu, nhitng khu dat gidt cdp nhung cé chiéu rdng bic
thang giat cap tuong ddi 16n.

Trinh tu thuc hién tinh todn theo 1u6i 6 vudng theo cac budc sau:

a) Vach é vuong

Vach & vudng ¢é canh: 10m x 10m; 20m x 20m; 40m x 40m... Néu 1a dat xodi thoai
thodi do 161 16m it (c6 khi & vudng c6 kich thudc 50m x 50m hodc 100m x 100m). Kich
thudc 6 vudng 16n hay nhd phu thudc vao dia hinh va dién tich khu dat 16n hay nhd.

Chia 6, Iuu y cdc canh clia & vudng ciing chiéu vdi hudng cia hai truc toa do x va
y ciia cOng trinh.

b) Ghi cao dj +Vh | VIK +Vh | VTK
VN VTN
Dua theo ban vé dia hinh 1: 500 ta da c6, ta ghi
cao d6 tr nhién (dua theo cdc dudng déng mifc cé
trén ban vé dia hinh) tai cdc géc dudi bén phai.
Cin cUf theo bdn vé& mat cdt thi€t k€ dit nén tai cdc 1Vh| VIK +vh| VTK
. v A a . . ettt am A ) VIN VTN
diém ctia & vudng va ta ghi cao do thiét k& dit nén tai

g6c¢ trén bén phai. Chénh 1éch giita cao d6 tr nhién va
cao dd thi€t ké tai cdc diém géc clia & vudng chinh la
bé day dat can phai dao di hoac dip thém vao. Chiéu
day ldp dat dao ta ky hiéu (+) va chiéu day I6p dat

Hinh 67: Ki hiéu trén 4 vuéng

. hy h;
ddp ta ky hiéu la (-). X
N&u ky hiéu: \%
Chiéu day 18p dat dao hay dip la Ah. \-f%
Cao db ty nhién goi la VTN, \o
Cao db thi€t k& goi la VTK. " \ 1
Thi cao d6 va bé day I6p dat dao dip tai cac
di€m gdc clia 6 vudng dudc trinh bay nhu hinh trén. X, / hy
¢) Xdc dinh vi tri diém 0 ML—
I—x.l ; - Xy

Né&u trong mot khu dat déng thdi vira dio lai vira

Hinh 68: Gidin d6
tinh vi tri diém O

dip, trudc tién ta hiy tim ra vi tri di€m O trén canh

cda 6 vudng va ddnh ddu nd trén canh ctta 6 vudng.

71



Pudng lién tuc ndi cac di€m O chinh 1a ranh gidi gitta khu dao va khu ddp. Vi tri

di€m O theo hinh bén ¢6 thé xac dinh theo cdng thic sau:

X; =

Trong dé:

h
h, +h,

a

h,

a 57)
h, +h, (

X2:

X; va Xz - Khodng cédch tif cac diém goc & vudbng dén di€m 0, tinh bing m;

h, va h; - Chiéu day 18p dat phai dao (hy) hodc phdi dip (h)) tinh bang m;

a - Chi€u dai mdi canh 6 vudng.

d) Tinh khoi lugng ddt trong 6 vuéng

Bang 17. Céng thifc tinh toan khéi lwgng dao dip trong 6 vudng

Hinh vé Cong thic tinh todn
Trong 6 vubng cé 1 di€m dip hodc dao
(hinh tam giac):
\VJ =lbcﬁ=9fﬁm3
2 3 6
C 2
SHAN hy h Khib=c=athi V=213m’
ha h4 4
h, T"‘—b——Td_T h, Trong 6 vudng c6 2 diém dfp hoic dio
hy (hinh thang)
b h,+h
. Vi, = ;Cxa( - 3)=§(b+c}(h|+h,)m3
h
h 4 d+e a(h,+h,) a 3
1,}___(:__4_.§_4. vdhn= 2 X 24 4 ‘=§(d +C)(h2 +h4)m‘
h, h, Trong & vudng ¢6 3 diém dao hoic dip (hinh
5 canh)
Ve, bch, .
h 6
UI_‘ 3 V. —@_be by ehy
h3"p hy fho = 2 5
hy h, hy
Trong 6 vudng c6 4 di€m dao hoic dip
h, | (hinh vudng)
h 2
3 V=2(h +h, +h, +h,)m’
s hy 4
h
4

12




Theo bdng 17 trén ta tinh dugc khdi luong dat dao va dat dip trong tirng 6 vudng.

e) Tong hop khéi lugng dao ddp

Téng hop khdi Iugng dio cda tat ca cdc 6 ta s& c6 khéi lugng dao todn bd trén
khu dat.

Téng hgp toan bd khdi lugng ddp cda tat cd cdc 6 ta sé c6 khdi lugng didp toan bd
trén khu dat.

Vidu tinh todn 6:

Mait bing khu dat x4y dung nhd mdy nhu hinh dudi ddy. C4c canh cia lugi &
vudng 12 20m x 20m. Hay tinh todn khoi lugng dit can phdi ddo va khoi lugng dat
can phdi dip.

Bai gidi:
S
fh?‘
(@ | 3578 < 3553 3525 3494 / 3460 (Cao do thiét ké)
Q35,88 \gk35,4o 313510/  4[3482 / 5[3440
N \ I (III v/ (Cao 46 tu nhién)
35?8\ 335, 3504 34,76( 34,38
6{3578/ 7[3576 \ 8[3526\ 9[3476\ 10]34,15
/] \ A
S v Vi) VIN v\,
" |3548 115/ |ass  N3470  Na4ss
Mhase2 12 35,56// 1313548 14 \{5,02 15134,55
S 2.
(b)
+0,1 013 015 0,12 0,20
1 W) S 3 2 4 5
+ \‘d: = © = -
S T N v
+0,52 a1l T s021) ¢ 0o 023
6 7 8 9 10
+ + + -
Y % VII b}u\
+0,14 +0.40 +0.62 w32l T
11 12 13 14 15

Hinh 69: a) Cao db thiét ké va thi céng tai cde diém goc.
Ddnh s6"thit tu cdc diém goéc va cde 6.
b) Buong diém O (gidi han dao ddp); chiéu day ldp dao (+) hay ddp (-)
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- TruSc hét ta chia khu dat theo cdc 6 vudng c¢é canh 20m x 20m nhy hinh (69a).
- Dya trén cao d0 ty nhién va cao do thi€t ké ta tinh dugc chiéu day 16p dat dao

hay dip tai cdc di€ém géc.

Chi€u day 16p dat cin ddp cé dau (-), chiéu day 16p dat cdn dao cé dau (+), chiéu

day I6p dat cin dao hay dip dugc ghi trén bén trdi clia di€m géc & hinh (69b). Tai
cac canh 1-2; 2-7 va 3-8, cao dd hai diu canh khéng gidng nhau (mdt dau phéi dao

va
do

diu kia phai ddp) bdi vi trén cdc canh dé ¢ vi tri di€m 0 (tai cic diém nay cao
thi€t k€ bing cao d6 tu nhién cia dit nén).
- Tim vi tri di€m O trén canh & vudng.

Dung cdng thifc tinh x; & trang trudc d€ tim vi tri di€m 0 trén cdc canh 6 vudng:

Véi canh 1-2: X, =—w0—:11,30m
0,10+0,13

Vi canh 2-7: X, = 0.13x20 =4,81m
0,41+0,13

Véi canh 3-8: Xy = M =8,33m
0,21+0,15

Xéc dinh dugc di€ém 0 wén cdc canh 1-2; 2-7 va 3-8. Ta vé dugc dudng ranh gidi

giita dio va ddp (dudng ndi cdc diém 0) nhu tai hinh (69b)
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- Tinh khdi lugng dit cho cdc 6 vudng:

+0L

O I ¢6 hai hinh: hinh ba canh v hinh nim canh.

Hinh tam gidc ba canh vdi cac diém 2, 0, 0 ¢6 khéi lugng ddp la:

Vatp = —9’—613x11,3ox4,81 =-1,18m’

Hinh ngii gidc nim canh vdi cic d3i€m 1, 6, 7, 0, O c6 khdi lugng dat dao la:

1 0,10+0,52+0,41

Va0 = (20° —51 1,30 4,81)( ) = +76,80m°

+O1II:
O II gém hai hinh thang 2300 va 7800.
Khoi lugng can ddp hinh 2300:

Vatp= —%(4,81 +8,33)(0,13+0,15) = -9,20m’
Khéi luong dat dao hinh thang 7800:

Ve —;;—0(15,19+11,67)(0,41 +0,21) = +41,63m’



+OIL:
O 111 gdm mot hinh thang 3400 va hinh tam gidc 800.
Khéi lugng da't dap hinh 3400:

Vdé’p

——2—0(20+8,33)(0,15 +0,12)=-19,12m?

Khdéi lugng dit dao hinh 800:
vdiu): _‘1“1"6‘;—X20X 0,21 = 'f'8,17l'l‘l3
+Céc 61V, V, VI, VII:
Céc 6 ndy déu la hinh vudng.
O 1V (hinh 45910) ¢6 khdi lugng ddp:

20>‘20(0,12+0,20+0+0,23) = -55.00m°

vdﬁp: i
O V (hinh 671112) c6 khdi lwong dao:
20
Vd;,‘,z—4-(0,52+0,41+0,14+O,40)=+147,00m3

O VI (hinh 781213) ¢6 khdi lugng dio:
20x20

Vo= (0,41+0,21+0,40 +0,62) = +164,00m’

O VII (hinh 891314) c6 khdi lugng dao:

20x 20

Vi = (0,21+0+0,62+0,32) = +115,00m>

+ O VIII:
O VI gdm hai hinh tam gidc 91015 va 91415
Khdi lugng dat ddp hinh 91015:

0’23x20x 20 = -15,33m°

deo ==

Khai lugng dat dao hinh 91415;
0,32

Vayo = x20% 20 =+21,33m>

- Téng hgp khdi lugng dao ddp trén toan bo khu dit:

Khéi lugng dao toan bd:

SVai0=76,8 + 4,63 +8,17 + 147 + 164 + 115 + 21,33 = +573,93m’.

75



Khéi lugng ddp toan bd:
SVagp=~1,18 - 9,20 — 19,12 - 55,00 - 15,33 = —99,83m".
2. Tinh khéi lugng theo miit cit A B oD

Tinh todn theo mit cdt bdng cdch ding | | ||
ban vé& dia hinh (1:500), cuing cdc ban vé

A—-—m

mit cit ditng cda thi€t k€ rdi chia chiing

ra thanh nhiéu mit cit ngang dé€ tinh to4n.

Ngudi ta dya vdo cdc mat cit AA’;
BB’; CC’, DD'; EE’ d& tinh kh&i lugng dat s F chw &
dao va dat ddp cia khu dat. S S S S—

Ngudi ta dung cdch tinh theo cho céc
khu dat c6 mat biing dia hinh thay déi kha
16n va tuong doi phic tap. Cach tinh don Mat ¢t tu nhién

gidn song miic dd chinh xdc khdng cao.
Trinh tu thuc hién theo cdc budc:

Mat cAt thiét ké

- Xdc dinh vi tri mit cit;
- VEImdyeat; Hinh 70: Mdt cdt ngang khu ddt AA’

- Tinh dién tich mat cit;

- Tinh khéi luong dat titng doan (gilta cdc mat cit);

- Téng hop khdi lugng toan bé.

a) Xdc dinh (chon vi tri) vi tri mdt cdt

Tuy theo tinh chit cda dia hinh thay ddi nhiéu hay it ma ta ¢ nhi€u hay it mat cit
tinh todn. Cdc mat cit khéng nhat thi€t phdi déu nhau. Cdc mit cdt cdch nhau
khodng tif 10 — 50m. Vi dia hinh bing phang it thay ddi thi khodng cdch gifta cdc
mat cit c6 thé 16n hon, tuy nhién cling khong nén 16n hon 100m.

b) Vé mdt cdt

kd 1 1 .~ po ~ -~ Pe id o~ Pd ? A
Dung cdc ban v& — +—— riéng mat ditng thi dung cdc ban vé co ty 1€
200 500
l 1 J 7 ~” [y a” N . 2 - A
——+ —— d€ vé cdc dudng bao cua mait dat thiét ké va dudng bao cua mait dat s
100 200
nhién. Ca hai dudng bao (Contour line) cling vé chung trén mdt mat cit. Phan dién tich

gitta hai dudng bao chinh 14 dién tich mat cit cia khoi lugng dao hay khoi lugng dip.
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Trong hinh trudc, hinh tam gidc ¢é dudng bao thi€t k& trén va dudng bao mat dat
ty nhién & dudi chinh 1a mit c4t cla khdi lugng ddp, dé chinh 1a ddu A’. Con hinh
tam gidc ¢6 dudng bao mit dit tr nhién & trén va dudng bao thiét k&€ § dudi, do
chinh 12 mait cit cda khoi dao. P6 chinh 1a dau A.

c) Tinh di¢n tich mdt cdt ngang

Pé tién cho viéc tinh todn, dudi diy trinh bay cdc cdng thitc tinh todn mot s& mat
cdt thudng thay cia cdc mat cdt ngang dio hodc dap.

Bang 18. Cong thifc tinh todn dién tich cdc mit cit thudng thay

Hinh mat cdt | Céng thitc tink todn dién tich mat cit
5
i A =h(b + nh)
o]
A < +n) |
5 h .2 A=h b+h(m n)
2
h, +h.
A:n l 2+nhlh'\
2 -
[ hlh, | hy| h, ' A—h a,+a2+h a, +a, h3a3+a4 h a, +ag
S | ' T 2 2 2
a, 8 a  a ' a'
\ a
. h1th3Hh:];shn A== (hy+2h+h,)
T trong dé: h=h;+hy+h3+hs+hs+hg
gd'a'da'a'a‘'a’'a

d) Tinh todn khéi liigng dao hodc ddp
Néu goi L 1a chiéu dai khdi dat va hai mat cit ddu c6 dién tich A va A, thi thé
tich khoi dat la:
_ A +A, L
2

\Y (58)

e) Tong hop khoi liong
D€ 13ng hop khéi lugng chinh xdc, nén tdng hdp theo bang sau:
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Bing 19. Bang tdng hop khdi lugng tinh todn

e B 2 . , | Khodang cdch o Py o ]
MaL cit Dién tichm” | Di€n tichm giita 2 mat Thé tich dap Thé tich
' mit cdt ddp | mat cdtdao ' m’ daom’
cidtm
A-A
B-B ——
C-C -
D-D
E-FE
Téng hop toan bd Z[f}?é’?gﬁg[al 2 khoi dip | X khdidao

Vidu tinh toan 7:

Pao ddp khu dat sudn nidi (nhu hinh 71) ta biét dién tich mat cit phian dao dip
cla cdc mat cit AA’.. EE’ 1a 42, 40, 15, 0, 0 m® va céc dién tich cda cdc mat cit
phin dao 1a 15, 22, 38, 20, 26 m?. Hay tim khdi Iuong dao toan bd va khai lugng dip
todn bd cla Khu dat thi cong.

Bai gidi:

+ A >
Diing céng thifc V =§’—2—2L dé tinh todn.

+ Trong doan A - B (L = 50m)
15+22

Vo= 50 = 925m’ g - B
I |

Vaip= 1244050 = 2050m? ' o ;
+ Trong doan B-C (L. = 60m) - ~
4 3 7 B

Vato= 2512 60~ 1650m’ = ~
2 A B C D E
+ Trong doan C-D (L. = 30m) | = ! - ! 5 ! P j
38+ 20 5
Vaao= 30=2870m Hinh 71: Bink d khu dét cdn dao ddp
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15+0

Vagp=———30= 225m’
+ Trong doan D-E (L = 80m)
Vao= 2252040 - 1840m’
0+0

Vain= ——80 = 0m"*
lap 7

Cac khéi lugng tinh todn duge lip bing tdng hop nhu sau:

Bang tong hgp khdi lugng tinh todn

Khodng cdch . ) :
.| Diéntichm? | Dién tich m® OANE CACN | Thg tich ddp | Thé tich
Mat cat B u e M giita 3 N 3

mat cat dap mat catdao - m daom

2 mat cat
A-A 42m? 15m? 50m 2050m’ 925m’
B-B 40m’ 22m’ 60m 1650m’ 1800m’
c-C 15m* 38m? 30m 225m’ 870m’
DD 0 20m* 80m 0 1840m’
E-E 0 26m?

Téng cong 220m 3925m’ 5435m’

3. Tinh cuc bj tirng chd mét

Dua vao dia hinh 1:500, cdc mit ct thiét k€ dé tinh toan. Trén toan bd khu dat,
nhitng khu vuc ma cao d6 s nhién va thi€t k€ nhu nhau (nhitng noi nay khong dao
ddp - van gilt nguyén trang) thi ta s& khéng tinh todn.

Ta chi tinh cho tifng khu dit mét va cudi cing tdng hgp lai toan bd khdi Iugng
phéi dao va khdi lugng phai dip.

Phuong phédp nay duge 4p dung khi thi cdng dao ddp tai cdc hang muc cong trinh
trén sudn d0i, § hang muc bd tri rdi rac tai cdc khu dat 1an can & nhitng cao do khdc
nhau. Cdc khu dat1a cdc bic thém rdng khodng ~20m trén cdc sudn dbi... cling dudc
tinh todn theo phudng phdp nay. Cdc budc tinh bao gdm:

- Phan khu dat tinh todn.

Tinh dién tich cdc khu dat thi cong riéng biét, d6i chi€u ban vé dia hinh va ban vé
thi€t ké ta sé xdc dinh dugc cdc vi tri cin ddo va cdc noi cin ddp, tinh dudc chiéu
day 1&p dat cin dao hay can ddp va tit d6 tinh ra khéi ludng dao hodc didp cla khu
dat do.

Cudi cing ta téng hop khdi luong toan bo.
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4. Tinh dat mai doc

Tai liéu dung dé€ tinh toan gdém:

Ban do dia hinh. H

h : Chiéu cao dao hay dap

H : Chiéu cao mai ddc dao va dap (m)
D : Chiéu rong mai ddc dao va dap (m)
Tric doc cao d6 tu nhién theo

tuyé€n do thiét k& quy dinh.
Cac mat cat ciu tao (mit cit
ngang) va cit doc thi€t k€.

So db tinh toan dat mdi doc.

H: chiéu cao mai doc dao va
ddp (m) Hinh 72: So do tinh todn dat mdi déc

h: chiéu cao dao hay dip.

D: Chiéu rong mdi déc dao va dip (m).

Ciach tinh nay thudng dugc 4p dung dé tinh todn khdi lugng dao dip dat cdc nén
dudng di men theo sudn nii. Tai mbi mat cit déu c6 mat cit dao va mit cdt ddp.

Tinh todn theo phudng phdp nay thuc hién theo cdc budc sau:

a) Xdc dinh vi tri mdt cdt

Cin cif vao bdn vé dia hinh, trdc doc cao d tr nhién theo tuyén truc thi€t k&€ va
cdn ct vao truc tric doc cao do thi€t k& cia tuyén, ta x4ac dinh va chon cdc vi tri mat
cdt tinh todn. Gidn cdch cdc mit cit thudng t¥ 10 — 20m, néu doc tuyén déu khong
thay d8i nhiéu va trdc doc tu nhién ciing khong ¢é gi thay d&i bat ngd thi gidn cdch
cdc mat cit cd thé I6n hon, tuy nhién ciing khéng nén 1dn hon SOm.

Panh dau cao d6 vi tri can dao va can ddp rén mit cit. Tai mat cdt néu phai dao
nén ddnh diu +.. va né€u phai dip *hém thi phdi dinh diu - .. Pdng thdi ghi o6 do
d6c dia hinh w nhién tai mat cdt (iga) va ciing ghi rd tri s& mdi ddc thanh hd dao
theo thi€t k€ (1gd).

b) Tinh dién tich mdt cdt

Vi hinh vé trén, ta tinh dién tich A theo cong thiic:

2
L
2(m—1)
Tuodng ty ta cling cd:
D-_"_
m-—i
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Trong do:
A - Dién tich mat ct phin dao hodc dip d mdi déc m?;
D - Chiéu biing cia mdi ddc dao (m);
h - Chiéu cao dao hoic ddp tai mat cdt thi cong (m);

m - Pd déc mdi m = tg¢ = H/D;

. ce M o el B _EREE H-h
1 - Mdi doc ty nhi€n cua dat sudn do1 1=tga = 5 ;

H - Chiéu cao cia déc mai phai dao hay dip (m).
2
h : 1
Trong c¢Ong thic A=——— va D=—— néu ta thay ————=K,
Zm-1) m —i 2(m —1)

—!—_ =Ky, thita s€ c6 cdc gid tr1 A va D nhu sau:
m—i
A =K,h*va D=Kph
Trudng hop dat o nhién c6 dé doc 0 - 30% do doc hd ddo m = 2 + 0,5 thi tri sO

K, va Kp ¢6 thé tham khdo bang 20 dudi day:

Bﬁng 20. Tl'i Sﬁ’ KD, KV
M 1:0.5 1:0,75 1:1 1:1.25 1:1,50 1:1,75 1:2

Ko | Kv | Ko | Kv | Ko | Kv | Ky | Ky | Ky | Kv | Ky | Kv | Kp | Ky

0,50102510751038|1,00[050]1,25[063]150|0751{1,750,88/200] 1,00
050102510751 038 101051 1261063152076 (179090204102
0511026 {076{038102]0651 | 1,28 {064]155]0,78]| 182|091 ]208][104
0511]026(0771039|103)0,52] 130065157079 | 185093213 1,07
0,51]10,2610,77 10,39 10,04 1052 | 1,32 066160080189 ;095217 }0.09
0511026078039 | 105053 133]067]1,62081 192096222} L1l
0521026 (078039106053 135|068 16508319 098 ]|227]1,14
052(0,2610,7910,40 | 1,07 10,54 | 1,37 | 0,69 | 1,68 | 0,84 | 2,00 | 1,00 | 2,33 | 1.17
05210261080 0,40|1,09055|139 070171 | 0.86 | 2,04 | 1,02 238|119
0,52 10,26 10,800,40 1,10 0551410711174 ]0,87 208|104 |244]1,22
0531027081041 |1,11 056|143 072177 0,89 2,13 106]|250]1,25
0531027 1082041 | 1,12 0,56 | 145|073 (1,80 |090 | 2,17 | 1,08 | 2,56 | 1,28
0531027082041 | 1,14 057147074 (18310922221 111263132
05416027 |083|042|1,15]058 | 1,49 075 1.871094 227 1,14 |270]1 1,35
0541027 10841042 116058 |1,51]076(19 ;095|233 1,17 278|139
0.54 1027 {084 (0,42 | 1,18 {059 | 1.54 | 0,77 | 1,94 | 0,97 | 2,38 | 1,19 | 2,86 | 1,43
0541027 1 085]043]1,19 060156078 | 198 099|244 | 122|294 147
0,55]0.28 1086|043 1201(0,60| 1,59 |080|202] 1,01 |250) 1,25 2,33 | 1,17
0551028087044 | 122061 |1,61]|081)206]|1,03]|256]|1.28]3,13][1,56
0,5510,28 0871044 1124062 |1,64|0,822100,05]2,63|1,321323

(%)

UV U PO U D
e I E S oIS " ns o — T

20 1056 (0,28 10,88 (0,44 (1,25[063|1,66|083]215](1,08|2701,35]|333][1.67
21 10561028108 (045 1271064 |1,70[085|22011,10}2781139345(1,73
22 10,56 [ 0,281090 (0,45 | 128|064 | 1,72 086224 1,122864 143357 1,78
23 10571029 (09 |045 130|065 1,76 | 088230 1,15(294 147 370185
| 24 [ 057 10291091 046 | 1.32 066|178 0891235 1,18 {303 152]|3,85]1,93
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Bdng 20 (ti€p theo)

M [1:05(1:075) 11 11250 1:150]1:175] 1:2 M 1:0511:075] 1:1 F1:125]1:150) 175

i 1
(%) Kp Ky K Ky K Ky Ky (%) K Ky Kp Ky Kp Ky

251057 {029 ) 092 | 046 | 133 | 067 | 1,82 | 091 | 240 | 1,20 | 3,13 | 1,57 | 400 |2,
26 1058 1029 ) 093|047 | 135 068 | 1,84 | 093 [ 246 | 123 | 323 | 1,62 | 417 |209
2710581029 )09 | 047 | 1,37 ) 0,69 | 1,88 | 094 | 252 | 1,26 | 3,33 | 1,67 | 435 | 218
281 058 { 029 { 095 { 048 | 139 { 070 | 192 | 096 | 259 ¢ 1,60 | 345 { 173 | 455 |228
291059 ] 030 09 | 048 | 141 { 071 [ 196 | 098 | 265 { 1,33 | 357 | 1,79 | 476 | 238
30 0591030 ] 097 | 049 | 143 | 072 | 2,00 | 100 | 272 | 1,36 | 3,70 | 1.85 50 1250

¢) Tinh todn khoi ligng
Ta st dung lai cong thifc tinh todn:

V=ﬁi_A_2L
2

A\ va A, c6 thé 1a dién tich mat cit phan dao (dinh ddu +) hoac dién tich mai cit
phin dip (dénh d&u -).

L: khodng cdch giita 2 mat cit (m).

d) Tong hop khéi lugng

Sau khi tinh todn khdi lugng dao, dip clia cic doan, ta tdng hgp lai toan bd :hdi
lugng can dao can ddp cla toan bd tuyén thi cong.

Vi du tinh todn 8: L L=20m

Pao mot doan nhu hinh vé bén. M4i déc
doan daoco trisd m= 1:1,5

b6 dbc sudn dat tu nhién 12 i = 20%.
Khoang cach hai mat cdt 1.1 va 2.2 1a 20m. 125
Chiéu siu dao tai hai vi tri 1a 1,25 x 2,25.
Hiy tinh kh&i lugng dat dao trén mdi doc.

:\I_J

\-2.455125
15370

Hinh 73: Mdt bing mét doan mdi dic
Bai giai:
Tacém=1:1,5va i = 20%, tra bang gid tri Ky va Kp ta c6 Ky=1,08 va Kp=2,15.
Tinh dién tich mat cit: |

A;=Kvh*=1,08 x 1,257 = 1,69m”

Az = Kphy® = 1,08x2,45% = 6,48m”.
Khoédng cdch giita 2 mat cdt: L = 20m.
Vay khoi lugng dit dao trén méi la:

_AtA) 1694648

5 x 20 =81,70m’

Vv
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Chiéu rong (hinh chi€u) cda mdi doc theo hudng ngang tai hai vi trf 1-1 va 2-2 la:
D, =Kph;=2,15x 1,15 =2,69m
D, = Kph, =2,15x%x 2,45=5,27Tm
4.2. CAN BANG PAO DAP

Diéu phoi can bing dat dao dip trong miat bing thi cong 1a mot phan rat quan trong
trong thiét k& san l4p cong trinh nhim muc dich giam thi€u t6i da cdng viéc van chuyén
dat va do do s& ha thap dudc gid thanh van chuyén dao dip trén cdng trudng.

Viéc xdc dinh dugc phuong hudng va s lugng van chuyén dit diéu phdi trong
khu vuc cang chinh xac va hdp Iy bao nhiéu thi hiéu qud kinh t€ cang cao va ti€n do
thye hién cang dugc rit ngdn biy nhiéu.

Noi dung thuc hién can bing (diéu phoi) dat dao dip c6 thé tém tit theo cic budc sau:

Phén rd khu viuc cin diéu phdi.

Tinh todn khéi lugng dat can diéu phdi (chd di — chd dén) cho titng khu vuc.
Tinh todn cu ly van chuyén binh quan giita cdc khu diéu phéi dao va ddp.
Chon phuong an diéu phdi t8i uu.

Vé so do diéu phoi dao dip.

1. Phan ré ranh gidi khu vuc diéu phéi

Trén binh dd ta phdi phan rd ranh gidi cla hai khu dao va dip. Trong titng ving
dao hodc dip ta lai chia ra nhi€u khu to nhd khdc nhau. Vi tri cdc ti€u khu dao hoidc
ti€u khu ddp ciling phai pht hgp véi vi tri clia cdc hang muc c¢ong trinh. Pdng thdi
ciing can phdi xét dén tuan ty thuc hién dao dip cla tirng tiéu khu vic xem ndi nao
trudc, noi nao sau... Quy md cac khu 18n nhoé khac nhau song phdi thda méan cdc yéu
¢dn thao tdc cla cdc thi€t bi thi cdng co gidi. MAi ti€u khu tng vdi mot khdi lugng
dao (hodc dip) nhat dinh, thudng thi né 1 tip hdp clia mdt s6 6 vudng.

2. Tinh todn khéi litgng da't diéu phéi cia cdc tiéu khu

Dung cach tinh khai lugng theo 1uéi 6 vudng dé tinh khdi lugng dao didp sau dé
ghi lai trén binh do 1udi 6 vudng.

3. Tinh todn cy ly van chuyén binh quan diéu phdi giita khu dao va khu dip

Pé tinh cu ly van chuyén diéu phdi ta tinh cu ly giita trong tim khu dio va trong
tim khu ddp.

Trén binh dd 1u6i 6 vudng cla toan bd khu di't cdng trudng co6 hai hé truc: ding
va ngang (truc X va truc Y). Chon mot diém lam géc toa d6 (nhu hinh ti€p theo sau).
Dua vao cong thic sau d€ tim toa dd cda trong tdm khu dao hodc trong tam khu dip.
" Z(xivl) _ E(yivi)

T3V, Y=gy )

Xy
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Trong d6: XovaY,- Toa dd trong tdm clia khu dao hoac khu dip;
Xj va y; - Toa d6 trong tam cia 6 ludi vudng i;
V, - Khdi ludng dit cia 6 vudng i.

Duemg “0" H, ranh gidi gitra hai phan dao va dap

Ys

Khu vuc
dap

YOW

|Khu vue
5 v, | dao
K :

|

|

] | !
| |
AN |
& e Xow —a IHO l
XOT ’ll,

Hinh 74: Cu li vdn chuvén trung binh giita cdc khu diéu phéi (L,)
Sau khi tim duge X, va Y, clia trong tdm khu dao va ¢é duge XY, cla trong tim
khu ddp, ta sé& tinh dudc cu ly van chuyén trung binh (L) gitta hai khu dao dip.
Ta goi Xow va Yow 12 toa dd trong tim c¢ua khu dao.
va Xor va Yor la toa dd trong tdm cda khu ddp.

Thi cdng thitc tinh L, s€ la:

Ly = yXor - Xow)? + (Yor = Yow )’ (60)

Sau khi tim dugc vi tri hai trong tdm, cé thé dung thudc ty 1& do khodng cdch giita
hai trong tAm dé suy ra gid tri L.

Cu ly vin chuyén dat diéu phdi gita hai ti€u khu. (Cu ly trung binh) can phdi
dudc tinh todn rd rang cho tifng trudng hgp diéu phdi va phai ghi vao bang tdng hdp
nhu dudi day.

L, 12 culy van chuyén trung binh giira ti€u khu dao A, dén ti€u khu dip Ba.

X2 la khéi lugng dat diéu phdi chuyén tir ti€u khu A dén tiéu khu B.
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Bang 21. Bang tong hdp can biing diéu phdi dao dip va cu ly van chuy&n trung binh

r_\Ce'lc khu ddp Kh: lwon
B, B, B, B, eyt
. diom
Cidc khudao™__
A L, L, L) L, 2,
L ! Xy Xi2 Xyj Xin
A, Lay Ly L;; L2, .
i X2 X22 X3 X2p i}
A ]-‘l| Li2 Lu Lin a
I Xil Xi2 Xl] Xin ]
A Lml LmZ . Lmi : Lmn a
a Xl Xm2 . X mj . Xmn -
Khéi lugn = d
et by b, b, by | 28 =2b
dapm 1= =l

4. Chon phuong 4n diéu phdi téi uwu
Phuong 4n t6i uu trong cong tac diéu phdi cin bing dio dip 1a gid tri t6ng cong
khoi lugng van chuyén dao dip nhd nhat:

M n

W:sz:ijixji — min (61)
2o

Gid tri khoi lugng van chuyén la khdi lugng van chuyén va cy ly van chuyén.

Vi viy khi sdp x€p cdc khu dat dao dip diéu phdi tuong \ing vdi nhau ta can chon
cdc cap doi Ung twong hop nhim khéng 1am ting cong van chuyén mot cdch bat
hop ly.

Phuang dn ma tdng s6 “m’ x km vin chuyén” nhé nhat d6 1a phudng phdp t6i uu.

5. Vé so do diéu phdi

Cén cit vao tinh todn di néi trén ta can phdi dwa ra dugc phuong hudng - khoi
lugng va cu ly van chuyén khi cin bing diéu phdi mdt cach cu thé (cu ly van
chuyén thao tdc cia cd gidi khi ti€n - thodi - di vong quanh... ¢cé chiéu dai thao tic do
ngin nhat).

Vidu tinh toan 9:

Khu dat quing trudng hinh chir nhat, c6 khdi lugng dat diéu phdi - cu ly van
chuyén trung binh giita cdc khu duge th€ hién nhu hinh 75.
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Hiay tim phuong 4n cdn bing diéu phdi dit t8i wu nhat. Tinh tong khdi lugng van

chuyén va cu ly van chuyén trung binh chung.

/

B1
500 20
60 450
Al 7 800
550 % %
Q

N Q

2 ;
2 2 00 S 400

650 450
/ B2
!

Hinh 75: Khéi lugng dat va cu li van chuyén trung binh cia cde khu diéu phoi

Bai gidi:

- Trudc hét ta ghi lai tat cd cdc s6 li€u ¢ trong hinh vé& ra bang (khdi lugng dao,

ddp va cu ly van chuyén giira cdc khu).

Bang tong hgp sd liéu d€ chon phuong 4n diéu phéi.

Tén cédc ~ )
khu ddp B, B, B, Khoi }uqng dat
daom
Tén ciac khu dao
Ay 50 70 100 500
As 70 40 90 550
As 60 110 70 450
80 100 40
400
A X X (400)
Khéi lugng dit ddp m’ 1505
800 650 450
1900

- K& ti€p chon cu ly van chuyén nhd nhat gitra hai khu diéu phéi... nhu trong bing

ligt ké thi do6 la:

(D€ gidn don, ta Vi€t Laz.gs 12 Las; Lag.gs 13 La3).
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Ta chon mét trong hai cy ly vin chuyén trén d€ bit ddu sdp x€p diéu phdi. Tam
théi chon Lyz dé bit dau so sanh tinh todn. V&i Lsz = 40m va khéi lugng di€u phoi
Ay d&n B; 12 400m”. toan bd khdi lugng cta Ay déu diéu phdi dé€n By do d6 khong
con d€ diéu phdi dé€n B, va By nhurvdy:  Xu3 = 400m’.

Xu=Xp=0
Ta ghi trén bang d hang Ay:
Tai 6 AsB: X4, ta ddnh diu x
Tai 6 AsB»: X4, ta ddnh diu x
Tai 6 AyBi: Xy3 ta ght (400).
Ct tir tir diéu cdc sd liéu diéu phdi khu dao sang khu ddp.. va cudi cing ta ¢6

bdng phuong dn diéu phoi cin bing dit ban diu nhu bdng dudi day:

Phudng dn diéu phdi sa bo

Tén cédc khu ) ]
. hé1 lu A
dip B, B, B, K 01‘ c_!ng}g dit
daom
Tén cac khu dao S~
50 70 100
A, 500
(500) X X
70 40 90
A, 550
lL X (550) X
l
| 60 110 70
As 450
(300) (100) (50)
80 100 40
A, 400
X X (400)
hot lwong dat da 1900
Khor lugng dat dap 800 650 450
m 1900

Trén ¢d s s liéu cia bing diéu phdi so bd nay, ta tinh dugce khoi lugng vén
chuyén nhu sau:
W = 400 x 50 + 100 x 70 + 550 x 40 + 400 x 60 + 50 x 70 + 400 x 40 = 92500 m’.m
Va cu ly vin chuyén binh quan [a

W
5 gt = 92500 — 48 68m
vV 1900

Vdi bang diéu phdi t0i vu sau day:
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Phuong 4n diéu phdi t6i vu

Lo sk Khéi lugng dit
dap B, B, B; dio m’
Tén cdc khu dao
50 70 100
500
s 400 100
70 40 90
550
Ha 550
60 110 70
5
A 400 50 A0
80 100 40
4
s 400 00 |
Khdoi lugng dat ddp 1900
3 800 650 450 .

Khoi lugng van chuyén di't theo sd dd phuong 4n diéu phdi t18i wu nhu sau:
W =400 x 50 + 400 x 60x 100 x 70 + 550 x 40 + 50 x 70 + 400 x 40 = 925000
Cu ly vin chuyén binh quan la:

&8

_ W 925000

LY.

1900

=46,68m

Hinh 76: Su di diéu phdéi 167 uu




Chuong 5
MAIDOC THANH HO PAO

(Gia c¢6 thanh hé dao khi dao sau...)

Khi dao hd mong ¢ong trinh, dao ao hd, dao mudng rinh din nudc hodc dé lip
dat tuy&n dng ... ngoai viéc chinh 1a dac va van chuyén dit dd di, ngudi ta con phai
guan tim dén viéc x ly, hodc gia ¢d thanh hd dao, nhim bdo ddm an toan va gid
duge n dinh trong sudt qua trinh thi cdng (dao dat, d6 bétdng, 1dp dat ciu kién va
thigt bi).

Viéc xtt 1y, gilt 3n dinh hodc phdi gia ¢ bé mit thanh hd dao lam nd khong sut 13
trong qud trinh thi cdng... ¢6 khi khéng phdi 1 mot cong viéc don gidn - néu khong
mudn noi 1a rat tdn kém ve cdng sie vat tr va cd thdi gian niva.

Giir 6n dinh thanh hd dao (mdi doc thinh hd dao con duge goi 1a "ta luy thanh hé
ddo" - Tiéng Phip: Talus) ndi chung duge thue hién theo hai cdch sau:

Ciach 1: Pao va tao mii nghiéng thich hgp khong can phdi gia ¢6 chdng dd bé
mat, ta goi 1 m4di doc thinh hd dao khdng gia c6 bé miit.

Cidch 2 : Bao va phdi gia ¢d chong d3 mdi ddc thanh hé dao:

Viéc chon phuong phdp xtt Iy méi déc thanh hd dio phu thudc vao nhiéu di€u
kién khdc nhau nhu sau diy:

- Phu thudc vao dién tich khu dat xay dung 16n hay nho.

- Phu thudc vao chiéu siu hd dao siu hay ndng.

- Phu thudc vao su hién hitu clia cdc ¢Ong trinh k€ cin.

- Phu thudc vao diéu kién thdi tiét trong thoi gian dao va thdi gian thi cong néi
chung dudi hd dao.

- Phu thudc vao thdi gian tOn tai ctia hd dao (1au hay mau).

- Phu thudc vao tinh hinh dia chit khu vire (nude ngam, dit citng hay mém, dat
chat hay roi ...).

Khi dao ndng, dao dit dinh, dat thit (khong phai dat cdt, dat rdi) hodc dao sdu
nhung viéc vat mdi thainh hd ddo khong 4nh hudng dén xung quanh ... va xét vé mit
kinh t& viéc chira vat mdi thinh hd dao ¢d Igi hon ... thi ngudi ta sé dao dat va giif on
dinh thanh hd dao theo cach thit nhat.
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Trong trudng hop chiéu sdu hd dio nhd (<1,5 m), dio vio mua kho, nén dat chit.
khong ¢6 nudc ngdm va trén bé mit tv nhién khéng c¢d tdi trong tac dung, vdi thoi
gian ton tai hd dao ngdn (vai ba ngay) - Vi du nhu dao h8 méng don ching han,
ngudi ta sé dao chita mdi thanh hd dio thing ditng ma khong cin phai gia ¢d chéng
dd bé mat thanh hé dao.

Trong cdc trudng hdp con lai, thinh hd dao phdi dugc gia ¢6. Viéc gia ¢6 thanh
ho dao ¢d thé thuc hién & cdc thdi di€ém khac nhau:

- Phii ti€n hanh gia ¢6 trude khi ddo dit:

Chidn dat thanh hé dio biing coc ban.

Chin dat thanh ho dao bing coc bétdng cot thép tién ché.
Chin da't thanh hd dao biing coc giéng.

Chin dit thanh h6 dio biing coc nhdi.

Chin dit thanh hé dao bing tudng trong da'.

- Ti€n hanh song song vdi viéc dao sidu: Chin biing cdc tdm (kim loai, vdn, cdc
tAm bén tiY tre hodc bén ti canh cdy ..).

- Ti€n hanh sau khi dao sau: Chidn bing cdc khoi tudng xay.

Viéc chon cdch giit 6n dinh mai d&c thanh hd dao ngodi nhitng diéu kién di néu
wén, con phdi xét dén mdt 8 yéu td khdc nhu:

Thdai gian thuc hi€n (nhanh, chdm).

Kha ndng thyc hién cia don vi thi cong.

Hiéu qué kinh t&.

Phuong ti€n thi cong va vit wr hién co.

Do yéu ciu ciia thi€t k€.

Phin dudi day ta sé& di sdu vao tirng phudng phap thuc hién.

5.1. MAI DOC THANH HO PAO KHONG GIA CO BE MAT

D&i vdi cdc cong trinh din dung nhd, hd d2o ndng, xung quanh khong ¢6 ¢cong trinh
hién hitu ... khi ddo, ngudi ta s& chira mai doc thanh hd dao theo cic trudng hgp sau:

- Mdi vit nghiéng cung mdt dd doc tir dinh dén chian mdi.

- Mdi vt nghiéng gy khiic (46 doc mdi thay ddi).

- Mai giat ¢cdp hodc mdi nghiéng gidt cap.

- Mdi thing ddng (nhu da noi § trén).

PEé ¢6 thé chon duge mdi doc thanh hd dao khong gia ¢& mot cdch hap ly, ta sé

lin lugt xét d€n cdc van dé sau:
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Chon madi déc thanh hé dao ddm bdo mdi dbc thanh hd dao gilt 6n dinh va
phuong phap tinh todn ki€m tra kha niang &n dinh cda mdi doc, dong thdi tinh todn
chiéu siau dao Idn nhat khi chira mai doc thanh hg dio thing ding.

D doc thiét k& phd hop véi dat nén

Dinh doc Dat yéu Dat tot

pattsthon L
Chan mai doc

Ranh chan nuéc Camai Tui dat Comai <
\ o
Ranh th _— P
mgr;( nul:'yc Tdi dat Tui dat giang
\

Hinh 77: Cdc loai mdi ddt khéng gia ¢6 thuiong thdy

1. Mdi doc thanh hé dao
Mii déc thanh ho dao dugc &n dinh hay khong chil yéu phu thude vao cic yéu 1o sau:
- Goc ma sdt trong cia dat ¢
- Lyc dinh C (KN/m?).
- Cuding do khdng cdt cla dat.
Pat sét: Géc ¢ 16n, lue dinh C 16n.
Pat cdt: Géc ¢ nhd, luc dinh C = 0.
Do vay khi dao, d6 doc thanh hd dao dat sét 1dn con dd déc thanh hd dao dat cat nhé.
Ngoai ba yéu td trén, dd ddc thanh hd dao cdn phu thudc chiéu sdu hd dao va phu
thudc vao mot s6 yéu t6 khach quan khac nhu: thdi ti€t mua hay khé, thdi gian tdn
tai clia thanh hd dao mau hay lau... Do mét s6 dnh hudng ngoai lai doi khi lam cho
cudng do khdng cdt cia dat giam xudng. Vi du nudc mua 1am cho ludng ngam nudc
trong dat ting 1&én va dung trong clia dit cling ting theo ddng thdi luc cit clia dit
gidm xudng, di€u d6 dnh hudng dén tinh 6n dinh cda dit. Ciing c6 khi do trén thanh
hé dao ¢6 phu tdi (vit ty, thi€t bi, dung cu chdt déng...) khi€n cho luc cdt trong dat
ting cao vad mdi ddc thinh hd dao mat &n dinh... T4t cd cdc nhan t§ khi€n mai déc
thanh hd dio mat &n dinh, nhiéu lic gay ra sat 14 nghiém trong.
Vi viy chon madi d6c cho khdi dat dao ciing nhu khéi di't ddp ta phai luu y dén tat
c& cdc diéu kién da ndi trén (p; C, cudng d6 khang cat, ludng nudc § trong dat, thai
gian ton tai cia mai déc thanh hd dio hodc mdi déc khéi dip...). Cdc mai déc khoi

da't c6 cdc hinh dang sau diy:
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£ -
B |
Mai dudang thang Mai gay khuc Mai giat cap
Hinh 78: Mdi dic khoi ddt dao dip
bd doc cua khoi diat dao hoac khoi dat dap duge ky hiéu la: 5
H 1 1 B
—= =— (m=—) (62)
B/
B oy m H

Trong do:
H - Chiéu siu clia khoi ddo hodc chiéu cao ctia khoi dép;
B - Chiéu rdng cia mdi ddc khoi dat.
Khi I6p dat hd dao déu, muc nude thdp hdn ddy hd dao (hodc ranh mudng dao) thi
dé ddc thanh hd dio ¢6 thé theo bang tham khdo sau diy ma khong cin phai gia cd
hodc bdo vé thém. Vi chiéu sdu ho dio dudi Sm.

Pat cdt chat, chat vira, da dam 1/m = 1
P4t d sét - 4 sét nhe hoi déo va déo cing 1/m 1,25
Pt sét déo va déo cing, dit1in d4 I/m=1,5
bt sét cing I/m=2

2. Tinh toan én dinh clia mai déc dat théng thudng
Trudng hgp mdi doc ¢é

dinh madi phing va chén
mdi phing 13 trudng hop
thudng gap.

Ta xét cho hat trudng hgp:

- bat khong dinh

- DPat dinh.

Hinh 79: Si dé tinh todn

a) Tinh todn on dinh mdi déc dit khéng dinh

Theo hinh vé bén canh, géc ctia mdi dat khong dinh 1a B, chiéu cao mdi dat la H,
dd dinh C = 0. Trong lugng hat dat trén d6c mdi la G; G6¢ ma sat trong cda dit a ¢.
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Luc trugt xubng cia hat datla: Hy = Gsinp (63)
Luc khdng trugt H,, la:
H, = GcosPtge (64)

s . H P [N A A Iy Y : 2 e g ~ ’ - 4 s
Gia tri — hinh la hé s6 an toan on dinh cda mdi dat khong dinh, ta goind ia K

d

H, _GeosPlge 1890, ;.5 (65)
H, Gsinf  tgp =

Khi B = ¢ thi K = 1, lyc khdng trugt cin biing véi luc tnrgt. Md1 doc & trang thai

can bing gidi han. Khi B < ¢ thi mai déc dit & trang thdi 6n dinh va chiéu cao H

khong ¢6 dnh hudng gi. Khi B> ¢ thi mai dat d trang thdi ma't n dinh.
b) Tinh todn on dinh cho mdi déc dat dinh

Pé tinh todn &n dinh cho m4i doc dat

) o . ‘ o ©=252015 10 5
dinh ngudi ta thudng dang hai cdch tinh 12 / / / Z A
toan sau: 1 [[ Jf /

m oam.e.  _. o .m 10 .
Phuong phap tinh hé s& 6n dinh. ] // VA
o ¥ 0

Phuong phap chia thanh réo dé tinh. Q 4 /?-‘0 Ry /

== = o
o W A 25

- Phuong phdp tinh hé sé on dinh n: 7 1/ ///,/ 5

g
A ‘:r P l’ A A t1 h [ 3 Y = 6 4
| 7Cdnkc \vao y ludn va tinh toédn ta dugc E6p ////(p=552
bieu dé (hinh 80). & 5 -
2 (33 X .9 . 8 4 // 0 53
Su dung gian d0 s€ don gian viéc tinh
toan On dinh cua mai doc khoi dat.
2
Truc tung bi€u thi hé s 6n dinh ¢, 1
H 0 p?
0, =" (66) 90 80 70 60 50 40 30 20 10 O

C

Truc hoanh biéu thi géc mdi doc cua  piynp 80: Puimg cong xdc dinh hé 56 6n

khot dat. dinh @, phu thudc vao géc ma sdt trong va

[ At » 2 g A ”'d“tmdl‘d“'
Ta gia thiét lyc dinh cua dat khong gocad ac b

thay d6i theo chiéu siu, thi chiéu cao gidi han va chiéu cao 8n dinh an todn clda mai

di't dudgce tinh theo cong thifc sau:

(67)
Y

vi H=¢, —C— (68)
Ky
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Trong dé:

H. - Chiéu cao giSi han cia mdi dat (m) - chiéu cao 6n dinh ca mdi dat;
H - Chiéu cao dn dinh an toan clia mai dat (m);

¢, - Hé s6 on dinh, tra ra wr biéu dd trén;

K - Hé s6 6n dinh an toan, thuong 1dy K = 1,1-1,5;

C - Luc dinh cia da't (kN/m?);

vy - Dung trong dit (kN/m);

Theo c¢6ng thitc tinh ¢, va cdng thitc tinh H ndi trén, khi da biét gia tri B (hoic H)
va cdc chi s8 C, ¢, vy thi ta ¢6 thé tim ra chiéu cao dn dinh H clia mdi dat (hedc B
hoic K).

Vi du tinh todn 10:

D20 méng, di't nén ¢6 cdc chi s6 C = 22 kN/m?, vy = 18,5 kN/m?; ¢ = 20°, né1 dao
ho méng cé géc chan mdi B = 70°, v4i hé s6 chiéu cao an toan ldy K = 1,3. His tim
chiéu cao Hyax dio cho phép.

Bai gidi:

@ =20" B =70" tra s6 do ta c6 @, = 8,25

Theo cong thitc tinh H, ta co:

H. =8,25x—~2 =9.81m
Do hé sé an toan K = 1,3 nén chiéu sdu Hy,, 12:
H, .. =-I_£- = 0| =7,55m
1,3

Viduy tinh todn 11:

G6e ma sdt trong ctia dat @ = 15° luc dinh C = 10 kN/m?, y = 18 kN/m’. Hiy tm:
- Tim chiéu cao H, khi giit dit 6 dinh v&i géc mdi 50",

- Tim géc mdi déc 6n dinh khi chiéu cao mai 5m.

- Hé s6 6n dinh cda mdi khi = 50"; H=4,8 m.

Bai giai:

Tra bi€u dd véi B = 50" va ¢, = 10,25, chiéu theo cong thiic:

al :ﬂ3 H:(pCC :10,25x10 ~5.69m
C Y 18
Tim @,:
(ps :-'Y—I‘izlg)(5 :9
C 10
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Tra biéu dé: ¢ =15"ma ¢, =9,ta c6 p =58°
) s o C ,
Biét H =4,8; 8 = 50", tir biéu do ta tra ra ¢, = 10,25 theo cdng thiic H = ¢, = ta co:
Y

K = Co, _ 10x10,25 <12
Hy 4,8x18

- Phutong phdp chia thanh réo d€ tinh

Phuong phdp nay thich dung khi tinh
todn dit dong chat dong tinh theo cdc
hudng, ciing ¢6 thé diung dé€ tinh cdc mdi
dit cdu tao phan tang.

Dé tinh todn, ngudi ta gid thict dat mit
n dinh va trugt theo vong cung nhu hinh 81
va trinh tu tinh todn theo cdc budc sau:

Trudc tién chon diém O, ban kinh R ta
quay dugc cung AC, dem manh dit hinh
cung chia lam nhi€éu réo (thudng thi tr

8 ~ 12) déu nhau. V& cic hudng luc H; va v, Hinh 81: So do tinh dn dinh theo réo
cho titng réo ¢6 trong lugng khdi dat 1a Gi:

H, =G;sing,

V, =G, cosa,

Tinh todn moment trugt M,,, v moment khang trugt M, (Lay O l1am tdm quay trugt).

M., =Zn:HiR=RiGisinai (69)
1=1 1=l

M, = Z:(Vitg(pi +Cii1)R (70)

n -
= RZ:(Gi cosa;tgp, +C; 1)
i=l

Trong do:
C; va o, - Luc dinh v g6c ma sdt dat réo i;
I. - Chiéu dai cung truot tai réo i;
a,; - Géc gilta dudng doi va phdp tuyén t6i cung i (phdp tuyén qua gilta cung i).

Tinh todn hé s& an toan &n dinh cdia mai ddc khoi dat.

-G, cosa;tgg, +ZC|’Z; . 7;b;h; cosatgo, +Zciii
K = r o=l - i=] — 1=l - 1=1 21’1_;_1,5 (71)
ov ZGI Sin ai Z-Ylb h Sin Ot,-

i=1
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Trong do:
¥; - Dung trong dat cia réo i
bi - Chiéu rong dat cta réo i;
h; - Chiéu cao trung tinh ciia dat réo i.

Gi4 sif c6 nhiéu mit trugt khac nhau cé thé x4y ra, v6i mdi mat trugt c6 mot hé s&
on dinh K khdc nhau. Khi K = 1 thi mdi dat & trang thai cin bing cuc han; K > 1: mdi
dat on dinh. K < 1 m4i dd't khong 6n dinh. Cung trugt nao c6 hé s6 Ky, thi cung trugt
dé 1a cung trugt nguy hi€m nhat. Vi vay yéu cau hé s0 K: Knin® 1,1 + 1,5.

N€&u tinh todn ma khong dat, véi dat dip cé thé chon vat liéu ddt dip khdc — loai
dit c¢6 nhitng chi tiéu cd ly ddp ing dd 6n dinh cia mdi dip (K > 1,1 + 1,5), hodc ¢6
thé thay ddi do dSc mdi cia khéi dit (dao hay dip) véi do dc xodi hon nhim ddp
itny yéu cau én dinh ctia mai.

Véi trudng hop dit sét siéu déo ¢ = 0, dé€ tim tdm O cla cung tron trudt, ta theo bang
tra 22 duGi day: Can cif goc o (goc chan mdi) dé fim ra B, va B, rdi tir dé timra O.

Bang 22. Gia tri B; va f,

T:T:% Goc chan mdidoca’ | BY | BS
-0 90" 33 | 40

1:0,26 75 32 40

1:0,58 60 29 | 40
1:1 45 28 38

LS 331" 26 35 Cung truot

1:1,73 30 25 | Bb
1:2 26°34° 25 | 35 I 45 =J,D
1:3 18:26’ 25 35 Xac dinh 1am O cha cung trugt nguy hidm khi g > O
1:4 14703’ 24 37 Hinh 82: Xdc dinh tdm O cidu cung trugt
[:5 11°19° 25 37 nguy hiém khi ¢ > 0

Khi ddt ¢6 ¢ > 0 ta tim tim O cda cung trugt theo hinh vé& 82. T diém A ha
xudng 1 khodng H, rdi ké dudng ngang dai 4,5H va ta ¢6 2 diém C va D. St dung
bang B, va B, tim di€m O. Kéo dai DO... ra, trén d6 ta ¢ mot s6 diém dé chon lam
tim O cung trudt. Sau khi tinh todn ta bi€t dugc vi tri E (trén DO kéo dai) 1a vi tri
tim O cung trudt cé hé s6 K nhd nhat. Tai E ta ké dudng thing géc EO’, trén EO ta
s& chon cdc tAim cung trugt mdSi d€ tim ra tri s6 K nhd nhat... Sau nhiéu Ian lam nhu
thé cudi ciing ta ciing fim ra dudc tim quay clia vong cung trugt nguy hi€m nhit
(Kuwin)- Hi€n nay, nhd mdy vi tinh nguoi ta c6 thé tim nhanh hon nhiéu.
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Vidy tinh todn 12:
Mdi doc khdi dat ¢6 hinh dang nhu sau (hinh 83). Dat 4 sét déu y = 18 kN/m’,
C = 10kN/m?, ¢ = 15°. Hiy nghiém todn tinh &n dinh theo phudng phip phin réo.

Hinh 83: Mdt cdt medi doc khoi ddt dao

Bai gidi:

Ti¢n hanh cdc bude sau:

V& mit cidt mdi doc khoi dit theo hinh bén.

Vdi d6 dde mdi 1 : 2 theo nhu bdng tra B; v B2 & phin trén thi géc o chin mdi:
o = 26"34" va ta cé : By = 25", B, =35". Tir d6 ta tim dude di€m O cung truct 1a O,.
Tinhty I¢ ta cO R=10,4 m.

Phin thinhcdcréob:b=0.1R= 1,04 m

Pdnh sd hiéu cho cdc réo. Réo ¢é luwc ngude vai luc trugt thi ddnh s& dm
(nhu hinh trén 1 -1 va -2).

Tim sina:

. di

Tinh chiéu cao va chiéu dai cung [
Tinh ty 1é trén hinh v& chiéu cao h; (réo i).
Va tinh ty 1é chiéu dai cung trugt /, (réo i).

Gom cdce réo: T réo -2 dénréo 8. Cicréoco b=1,04 m
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Lap bang tinh todn (cua vi duy 12)

’ Tén réo h; SINCY; cosa, = V-sin“oy h;sing,; h;cosa; i
2 L1 | -0.2 0,980 0,22 1,08 1.9
| -1 1,7 | -0,1 0,995 0,17 1,69 1,1
‘ 0 23| 0 1,000 0 2.3 1
1 28 | 0,1 0,995 0,28 2.79 1
2 31 | 02 0,980 0.62 3,04 1.1
3 3,5 | 03 0,954 1,05 3,34 1,2
4 35 | 04 0,916 1,40 3,21 1,2
5 34 | 05 0,866 1,70 2,94 1,2
6 33 | 06 0,813 1,98 2,68 1,3
7 26 | 07 0,715 1,82 1,86 13 |
8 15 | 08 0,600 1,2 0,9 27 |
29,66 | 22583 | X150 |

Sau khi c6 cdc thong s trén ta thay vdo cdng thifc tinh K:

n -
ybtg(p}:‘hi cosa, +c/
Ko, = 5
szh-‘sina-‘
i=1
_ 18x1,04x1g15° x25,83+10x15
18x1,04x9,66

=1,55

O, chua hin 1a tim cta vong tron cung trugt nguy hi€ém nhit. Vi thé Ky, ciing
chua hin 12 hé s& an toan 6n dinh nhd nhat.

Ta lai gia dinh tam O § tai vi tri E, OE =1/3H; cho cdc tim vong tron cung trugt di
chuyén trén OE... 1am nhiéu lin ta s& tim dudc tim cung trdt ma tai dé c6 hé sd an
toan K 12 K. Tai diém nay ta ké duding thing goc vdi OE, rdi ta lai chon thém cdc
tim tron cung trugt khdc nita... cudi cing ta cling tim duge tim cung tron cung trugt
¢6 tri s6 K nhé nhat.

3. Tinh chiéu sdu thanh hd dao max khi dao thanh hé dao thing dirng

Dé tinh chiéu sdu hd dao hy,, khi dao cé thinh hd dao thing ding nhu hinh 84 ta
st dung cdng thite tinh todn sau. (Khi nay dp luc dit E, trén thinh hd dio bing 0).

>

E, = —Lyllztgz(45° —9)— 2chtg(45° __(_P_)+ = (72)
T2 2 25w
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Giai ra dudc:

g =2 . (73)

o O
tg(45° —°
ytg( 2)

vidi hé sO an toan k (1ay k =1,25) thi:

hmux = 20 (74) :IIHESEEEE“"'.l!.'EEEEEE“"'ll!!EE!EEE”"'
kytg(4s° - )
2

Trudng hgp trén thanh ho dio c6 luc
phin bd déu q (KN/m?) thi iy dude tinh o
nhu sau: ' E,

2c
hm:nx = - ﬂ (75J
kytg(45" - (ZP) ¥ N e B S 1
Trong do: Hinh 84: Chiéu cao thanh hé' dao thdng

v: Dung trong dat thanh hé dao (kN/m’);

¢: G6c ma sit trong cda dat thanh hd dao (°);

¢: Lyc dinh cia dit thanh hg dao (kN/m”).
Vidu tinh todn 13:
Pdt dao 12 dat 4 sét ¢6 dung trong 13,5 kN/m’, gde ma sat trong 20°, lye dinh

14 kKN/m®. Trén thanh h& dio ¢6 tdi rong phin bd déu g = 5 kN/m’. Hay tinh hy,.
Bai giai:
Chon k =1,25; sit dung ¢6ng thic tinh todn di ndi trén:
T 2,14 5

1N j -
125185145~ 7)) 183

=1,73-0,27 = 1,46 m
4. Chon d6 ddc cho thanh hd dao khi c6 chiéu sdu “h”
Tinh todn d6 déc cho thanh hd dao theo hinh 85.
Gid thi€t mat trudt sé trudt qua chan thanh hé dio (qua di€m A). Thé tich khdi
da't truot 1a ABC.
Trong lugng khoi dat trudt G sé 1a:

_ yh= sin(@~¢) (76)

2 sinOsing
Khi khdi dat & trang thdi cdn biang cuc han thi chiéu cao hy,, cia dd doc thanh hd

dio la:
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h — 2C Sln eecoscp (77) A1 =1 HHPAH—

ysin®( ;(p)

Trong dé: h Mat trugt
¢ - Luc dinh (KN/m?);

0 - Géc dd doe thanh hd dao (); ;

¢ - Goc ma sdt trong (°); e mr o
Hinh 85: S do tinh todn chon di doc thanh héy dao

y - Dung trong dat (KN/m?).

Trong cOng thitc tinh h trén, néu bié€t ¢, @, y va néu ta gid dinh géc ma sdt O thi ta

¢6 thé imra A.

COng thifc trén xdy ra cdc trudng hgp sau day:

Néub=¢thih=c0

N&u 6 > ¢ va luc dinh ¢ cang 16n thi A cling s& cang 16n.

Ngudc lai dit © > ¢ nhung lyc dinh ¢ = 0 thi h = 0 va do dé h cang I6n thi mai doc
cang thi€u dn dinh.

N&u 0 < ¢, doc thanh hd xo0di, 4 sé rit 16n
Viduy tinh todn 14:

Luc dinh ¢ = 10 kN/m?, ¢ = 20°, v = 18 kN/m*. Tinh & cuc han khi 6 = 60" va tim 0
khih=6,5m.

Bai gidi:

Theo cong thic A § trén thay vao ta cé:

ho 2x1051n66(())co;(.)20 —7.72m
18sin?(— )
2
h=7,72m
Tim 6:
6.5 = 2x10sin6.cos20

18sin2(9—’52—0)

= sin0 = 0,906 = 6 = 65°

— Gdéc 6n dinh ctia mai déc 6 < 65",
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5.2. MAIDOC THANH HO PAO CO GIA CO BiE MAT

Khi ho dao ndm § vi trf ¢6 cdc cong
trinh hién hitu lan ¢in xung quanh. khi
h& dao co chiéu sadu hd dao 16n va khi
ddo muong ranh dit cdc wyén Ong
tuyén cdp ... ngudi ta sé dao vdi mai
ddc thainh hd dao thing ding. P€ cho
qud trinh thi ¢6ng (dao dat va ldp
dat..) dudc an toan ngudi ta phai tién
hianh gia ¢d gitt n dinh cho mii ddc
thanh hd dao.

Mat dat tu nhién

Bé mat dimg cua thanh hé dao
can dugc gia cd

Tuy theo diéu kién t{" cong cu the, Hinh 86: Thanh hé' dao thdng ditng
tuy theo yéu cau va khd niing clda don

vi thi ¢ong hodc do dic di€m cda két ciu mdng cdng trinh ma ngudi ta sé& c6 nhiéu
giai phdp thi cdng khdc nhau trong viéc gia ¢ thinh hg dao.

Phudng phdp gia ¢& chong sut I¢d cho thanh hd dao sé dudgc trinh by cu thé theo
cidc phin sau day:

Chin dat thanh hé dao bing coc bdn hodc coc bétdng ¢dt thép.

Chin dat thinh hé ddo bing coc gi€ng - coc nhdi.

Chiin dat bang tudng trong dat.

Thi ¢Ong nguge (Top - Down).

Vira dao vira ti€n hanh chin dat bing cdc tam.

Chidn dat bing cdc tudng khdi xy.

1. Gia c6 bing coc ban va coc béténg cot thép tién ch&

Pé ¢6 thé dao dit véi mdi doc thanh hé dao ditng ngudi ta phii ti€n hanh déng
coc gia ¢d mdi (coc chdn dit) trude khi ti€n hanh dao dat, coc déng chdn ditcé thé

Cao do mat dat ty nhién Cao 46 mat dat tu nhién

Y

. =1E
Cao dd day hé dao i 2|5
K
&
Coc gia cd Coc chan dat )
(chén dat thanh maf) (coc ban, coc BTC]’/f

a) b)

Hinh 87: Chdn ddt thanh hé dao bdng coc bdn hodc coc BTCT
«) Bong coe trude khi dao: b) Sau khi dao
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1a coc ban (coc ban bing thép hodc coc ban biing bétdng ¢at thép), cling ¢o khi chin
dit bing coc bétong cot thép tién ché (coc tron, coc vudng, coc bit gidc, coc tam

gidc...).

b) G& tron déo hai bén

ed

-

_:—”' _ ‘.'».”A“-\SOO
. Y . ‘\_.
r "\3 ’\'
oy -'——#"T 3
. _4
.2
/--4.-"J
-

Hinh 89: Ding coc bétdng 61 thép dé chdn dat thanh hé dao
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AR 1
?\ﬁ WLﬁ N
RY Ry
g
LR
N
b) Coc idng méang néng c) CocM\
e
B
[
N e ~N
\ / = X
~
~
d) Coc long mang e} Coc thép a I

Hinh 90: Ding coc bin thép dé chdn dat thank hd dao

Vi loai coc chdn ¢ 1 dau ngam (diu chdn sau thap hon ddy hd dio) va mét dau
¢Ong xdn (phan tir cao dd mat dat thién nhién d&€n ddy hd méng), d€ ddm bio kha
1

ning chian dat clia coc, yéu cau phin cdng x6n chdn dat chi nén < 3 chiéu dai coc

chin v phdinhd hon3-4m (2<3—4m).

Trong trudng hop chiéu sdu hd dao 16n hon mdt phan ba chiéu dai coc thi nén ¢6
gidi phdp gia cudng bing cdch déng coc chdn dang bac thang (yéu ciu dién tich dat
xung quanh rdng) hodc phai bé tri giing neo & diu coc chén.

Sau ddy 12 mot s6 hinh v& thé hién phucng phap chin dat thanh hd dao bing coc ban.

Tinh todn coc bdn cho cdc trudng hop chdn dit thanh hé dao (chdn khdng ¢6 gia
cudng va chidn c¢6 gia cudng, neo kéo va chdng) duge trinh bay trong Phu luc 3:
"Tinh toan coc ban".

Tinh todn lyc chiu ctia coc neo va lyc chiu clia thanh neo trong dit dugc trinh bay

trong Phu luc 6: "Tinh todn luc chiu cda coc neo trong dit nén".
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Coc neo ~3-5m cay

B3 ngang neo 1
Coc chan dé’t\q i =
““‘\‘ ¥

Day h6 dao

Cao d6 mat ¢at ty nhién

Coc chén bac thang

7

| —

o(goc ma sat trong)

b) Coc chin dat dugc gising vao coc neo

a) Chan dat bang coc chan bac thang

Mat gat
COC chan [T e = =
S~ Boan cbt

Pa ngang neo X
Dau va g . : I6i neo
coc chan dat DOeén khong co /|

P - tac n /

Day hd dao L&i neo trong dat ac dung neo

\N
\ ............
_c) Coc chan ddtdugc neo ~d) Cocchdn dat dugc neo '
bang cac thanh nec chdn frong dat bang hai hang thanh neo chén trong dat

Mat dat ;
) ) ./T"E i o || | TTHRSET ettt T 1 T 3
£ = 4 e - (=]
Coc chan dat Dat yéu <]
Day neo o™
> Khéi neo Day neo 1 thanh thép
Bay hd mong Goi da il dy (mg lyc N
S Coc ch&/
Dit y&u . ' i b hanh meo
2 % 7 0C ban 5 ) J ung iuc
‘ 7 > Ban gan g
Dat cing G vuéng
e) Coc chan dugc neo vao 16p dat cimg f) Neo len bang thanh neo du Ung lyc
Coc chén Mat d4it tu nhien

(Neo hang 1)

Giéng chéing 2 |k

Giang chéng 3
e ———— .

_ Hephhning Hinh 91: (u,b,c,d,e.f.g) chin ddt mdi ding thanh

hé dao bing coc bdn




2. Chiin dat bing coc giéng va coc nhoi
Ngudi ta ti€n hanh thi cong coc gi€ng va coc nhdi xung quanh dién tinh dat

can ddo.

0.000
Mat dat =
FOEEATTETUET T
Pay hg dao

Dién tich phan datcandao | T FirE
v 0.000 ? e
Coc nhdi / Coc nhéi /

{cocgieng]) {coc giéng)

Hang coc nhéi {coc giéng) bao quanh
Hinh 92: Chdn ddt mdi thanh hé" dao bdang coc nhoi (coc giéng)

Coc nhdi (coc gi€ng) dugc 4p dung d€ gia ¢ chin dat thanh hd dao khi dao sdu
> 5 m. Tuy chi€u sdu hd méng va phu thude vao dudng kinh coc nhdi, déng thdi can
xem xét dé€n khad nidng sut I3 ctia dit thanh hé dido ma ngudi ta sé bo tri cdc coc nhdi
(coc gi€ng) sit nhau hodc cdch nhau 1 — 3 m. Khi cdc coc cdach nhau, giita ching
ngudi ta 1dp thém cdc tdm chidn (vdn, kim loai, BTCT) hodc ngudi ta dit cdc tim
lwdi thép (gdn vao cdc sit chd ¢é sdn rén coc nhdi) va trdt vita dé€ tao thanh tim
chin & khodng hd gifta cic coc nhdi va coc gi€ng chin dat.

Tam chan (BT, van thép) Bg a3l Tam chan (BT, van thép)
[ T 1] N
Coc chin dat Day hé dao Coc chan dat

a) Xen k& gitta cac coc chan dat la cac tdm chin

Coc chan dat Ba dat Coc chin dat
S o o o d 4 o o
Y
y = <

Day hd dao —
Ludi thép t6 via Ludi thep té vira

b) Gan 1udi thép len cac coc chan va 16 vira
(Luu y: Trén cac coc chin co dat sin thép cha dé lién két)

Coc chen xen k& (coc vira chén, dung dich héa hoc, déng coc ...)

Hang coc chan Day hé dao Hang coc chan

¢) Chen xen k& gira cac coc chén bang cac coc nhd
(Coc viza, coc déng, hoa chat ... )

Hinh 93: Gia & giit thanh hé' dao bdng cdc coc nhdi (coc giéng)
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Tinh todn chdn dat thinh hd dao bing coc nhdi va coc gi€ng dudc trinh bay trong
hai Phu luc 4 "Tinh todn coc bé téng nhéi chin dat" va Phu luc 5 "Chdn dat
bing coc gi€ng bé tong"'.

Trong trudng hgp cac coc chdn dit gan sat nhau, ngudi ta ¢6 thé chen xen ké giita
chiing bing cdc coc déng, coc vita hodc dung dich hod chit ... nhiim giit cho thanh hd
on dinh va khong bi sut 1 trong sudt qud trinh thi cong. '

3. Chin da't bing tudng trong dat

Truge khi ddo ddt hd mdng cdng trinh, ngudi ta ti€n hanh thi cdng twdng trong dat
xung quanh cOng trinh.

Tudng trong dit ngoai khd ning giif cho - Tuang trong dat
thanh dit khdi sut 18 con c6 khd ning chdng ; S Ss
thim giif cho hS dao duge khd. Tuy theo yéu é
cdu cla thiét k&€ ma wdng trong di't cé tham gia Z HG dao 0
chiu luc clia méng hay chi don thuin 13 tudng 7
chdn dat ma thoi. 77 7

Tudng chdn dit thi cong xong mdi ti€n hanh Hinh 94: Tuimg trong dat

dao dat.

Trinh ty thuc hién va bién phdp thi cOng twdng trong dit dugc trinh bay trong
chuyén muc: “Thi cOng tdng trong dat”.

4. Thi cong nguwgc (Top-Down method)

Thi cong ngugc 1a mot phuong phap hién dai, xuat hién trong vong 20 nam tro lai
day. Tai Viét Nam, chu yéu & Ha Noi va Thanh phd HS Chi Minh cé nhiéu coéng trinh
da dugc thi cong theo phuong phap nay .

a) Chu trinh thuc hién

Trinh tu thuc hién duge thé hién theo cac hinh vé bén canh, tém tit nhu sau:

Sau khi hoan thanh cong tac thi céng coc nhdi va tudmg vdy xung quanh hé dao
(tudng vay co thé 1a coc nhdi, cé thé 1a tuong trong dat hodc coc dic tién ché). nguoi ta
tién hanh thi cong phan BTCT san tai ¢ét V0.00 (nhu hinh 95b). Khi thi cng ngudi ta
chira lai mét 6 san (phfin nay sé db kin lai sau nay). Thudng thi 6 san chira lai sat mat
trude cong trinh - diéu do s& tao nhiédu thudn tién cho viéc vén chuyén dat da, cép pha.
cot thép va bétong. Khi bé téng san tai V0.00 dat cuong dd, nguoi ta tién hanh dao, van
chuyén dit bén dudi san V0.00 phin dét thudc ting him 1. Ding may xiic gdu ngoam
ding & nén V0.00 dé lay dat & 6 trdng cua san. Dé ¢6 thé ldy dat dudi day san, ngudi ta
can tha xudng mot mdy i, may i cé nhiém vu don dat vé 6 tréng dé may xuc giu
ngoam léy dét len.
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Sau khi dao dit dén day san
tAng hdm 1 (tic la trin cua ting
him 2) ta s& ngung viéc dao dat dé
chuan bi thi céng san BTCT cua
day ting hdm 1 (BTCT trin cua
ting hdm 2). Khi bétong san dat
duge cudmg do thiét ké, ngudi ta
tiép tuc tién hanh dao dét cia tang
ham 3 ké tiép. Chu trinh thuc hién
giong nhu trade.

b) Chéng d&san BTCT

Do thi cong nguoc tu trén
xudng nén viéc dd cot ngay dudi
day san chua thé tién hanh ngay
dugc. Dé san van 6n dinh, nguoi ta
chéng d& san bang cac cot tam. D6
la cac sit hinh chitr H duoc dat
trude trong coc nhdi trude d6. Néu
¢Ot ndm ding trén vi tri coc nhdi thi
khi thi cong coc nhdi nay nguoi ta
dat trude trong coc nhdi mot sat
hinh H sudt chiéu sau tir V0.00 dén
day mong cong trinh. Trong truong
hop vi tri cot khong nam ding trén
dau coc nhdi thi nguoi ta s& dat 4
sit hinh H vao trong 4 than coc
nhdi quanh than ¢t (cic coc nhdi
nay d& mong cua cot). Tai vi tri dau
cot sat H (cot tam) phia dudi cac
dau dim cua & san, ngudi ta han
cac chi tiét d& ddm 6 san va lién két
vai cbt thép didm 6 san, bao dam
sau khi dao lay dit dusi san BTCT
thi ¢dt van d& duoc san mét cach
chic chan an toan dé c6 thé tiép tuc
thi cong cac phan tiép theo.

Khi da hoan tat viéc dao dat, dé
bétong cho cac ting sin va méng
thi ngudi ta tién hanh thi cong d6é

Xe chd dat

Hang coc vay hodc
tuang vay (baret)

b) DS BT cilia san BTCT tai A0.00

May xdc
gau ngoam
San BTCT

Xe chd dat

R S S SRR SS9 R,

d) D8 BT san tang ham 1

May xdc gau ngoam

i
1 .| Al 11

e) Dao dat tang ham 2

Hinh 95: Trinh tw thi céng TOP-DOWN
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bétdng cho cac cot té‘mg ham. Tai vi tri cac sat hinh H lam ¢t tam tring véi vi tri cia
co6t BTCT thi nguoi ta dat cot thép cot, 1ap dit cdp pha va dd bétdng. Tai san BTCT trén
dau cot, chira cac 16 ¢ = 150 & céc goc 6 san. Tir cac 18 chira sin nay ta tién hanh db
bétdng chén diy cac cdt, do 1a cac cot bétdng c6 15i 1a 161 sit H. Tai cac vi tri ma cdt
tam, sat H khong tring v&i vi tri cia cot bétdng tAng ham thi ngudi ta ciing tién hanh dat
cbt thép, ghép cdp pha va db bétong cho ¢t dung vi tri thiét ké da quy dinh. Sau khi cot
bétong dat cudng dd chiu luc, nguoi ta sé cat thao cac sat hinh H (cac cOt tam xung
quanh) va thu hdi lai. Viéc dd bétong cho cac cot can hru v dd sut, bién phap bom
bétdng va phuong phap dam chat bétdng.

c) Cong tdc cop pha - cot thép - do bétong cho cdc sin ting ham

Khi dao dit dén cao d6 day san, phai lam phing, ddm chat bé mat, tién hanh lap dat
cp pha 6 san va cop pha dim ngay trén bé mat dit dao. Luu y viéc két ndi cop pha,
dam bao cop pha phing thang va on dinh trong sudt qua trinh.

Tiép dén 1a viéc l4p dat cbt thép, han cac chi tiét d& san dam ciing nhu cac chi tiét
lien két voi dau dim 1én cac dau cot tam H ngay dudi cac diu ddm. Thi cong BTCT cac
san tdng ham, ngoai viéc db bétdng cé thé dung may bom, con lai viéc lap dat cdp pha,
cbt thép gan nhu phai lam bing tay.

d) Dt sit cho

Khi thi céng tudomg vay tng hdm (coc nhdi hodc tudng trong dat) ngudi ta dat san
mot sb sat chd, tai cac vi tri cao do dam san ting ham tiép gidp voi tuomg vay. Céc sat
ch& dit trong coc nhdi hodc tudng trong dat cua tuong vay. Khi thi céng san BTCT cua
tAng ham, tai cac vi tr{ tiép gidp voi tudng vay, st ciia ddm san tdng hdm duoc lién két
voi sit chor ¢ sin trong tudng véy. Cac sit chd nén dat du va chinh xac.

e) Cdc cong viéc khac

- Trong trudmg hop mat trude cong trinh rong hodc mat bén c6 sén bii,... ngudi ta co
thé lam duong dbc dé cho xe i va xe xuc ning (Loader-dozer), xe chd dat xudng dao,
cho dat truc tiép va khong nhat thiét phai chira 6 san trong dé iy dét 1én bang gau
ngoam nhu da trinh bay & trén.

- Thi ¢bng ting ham theo phuong phap Top Down can phai luu ¥ giai quyét tot vé anh
sang, thoat nudc, thong gid,... bao dam an toan lao dong trong sudt qué trinh thi cong.

- Ngudi ta c6 thé thi cong ting him theo phuong phap Top Down ddng thoi vira phat
trién cong trinh theo chiéu cao (ting trét — 1au 1— ldu 2 —...).

Thuc ra phuong phép thi cong nguoc ¢é ba truong hop: Thi cong nguoc kin, thi cong
nguoc ho va thi céng nira nguoc. Thi cong nguoc kin 13 vira thi céng phan ngim theo
phuong nguogc vira tién hanh thi cong phén néi. Thi cong phin nguoc hd voi hd dao rong,
ngudi ta dao & giira hd dén cao do thiét ké, db san cot tir day dén V.0,00. Phén chu vi s&
duoc thi céng nguoc tir trén xudng - Truong hop nay goi la thi cdng nira nguoc.
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5. Chin dit bang cac tim
Chén vach hd dao bz"mg cac tam (tém van, tam kim loai, tam vét liéu bén nhu phén
tre, canh cay bén...) l& mdt phuong phap duoc sir dung nhiéu & nudc ta. Dudi day la
mdt s6 hinh minh hoa:
v
i/

///
i '
Al b

an

D3 ngang

a) Chén g4t bang van chéng b) Chan dat bing van, chéng nhiéu hang
git vao mang BTCT ty vao mong BTCT

d) Chéng vach van vdi day chéng
xién ty vao coc

LY N\
NP Y4

Gidng tron Giang go va + Giang con thoi

e) Mat bang gi&ing chéng ngang céc vach

Hinh 97: Chdn dat thanh hé’ dio bdang vin (a,b,c.d) va mdt bing gidng chdng ngang (e)
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Thuting thi ngudi ta vira dao vira chdng vach (trudng hop dat qud yéu hodc dang
dao & vi tri siu so vdi mzfl—t dat.) ciing c¢6 hic, n€u nhan thiy dat ¢6 thé tam 6n djnh
trong mot thdi gian thi sau khi dao xong dén mdt dd siu nhit dinh ngudi ta mdi ti€n
hanh chidin dit bing vdch van.

Khi dao hd méng ¢ thanh hd dao ding hodc khi ddo cdc hdo rinh d€ ldp dat cdc
tuy€n Ong.. ngudi ta thudng ding cdc tim phing (vdn, tim kim loai..) dp sdt mdt
ditng thanh ho, thainh muong... € chdng giif cho dat thanh hd khaéi bi sut 1§. Cdc tdim
chdn c6 thé dit ngang (v6i cdc thanh lién két 12 cdc tru ditng) hodc cdc tim chdn «6
thé dat ding (vdi cdc thanh lién k€t 1a cdc da ngang). Ngudi ta ding cdy chong vido
cdc tru ding va da ngang dé gilt cho thanh h6 dao (muong dao) dugc on dinh.

Sau day ta s€ xét 2 trudng hop:

Vin chdn dat dit nim ngang.
Van chidn dat dat ding.

a) Chéng giit thanh hé dao bdng cdc tém vdn ndm ngang

Try ding

” y Tru ding
an % "
—_ Vanngang d /
i :._é_w -" TN ":—
= ‘_;9-‘ 1 1 R
s e
= H o
= Chdng 5 Chéng Mat chiéu dirng
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