Chuong 3
MAY NANG

§3.1. CONG DUNG VA PHAN LOAI

Méy nang dung d€ van chuyén vat ligu xay dung va 14p rap cédc cdu kién xay dung
nha dan dung va coéng nghiép, ding d€ x€p do va van chuyén trong cac kho, bai san
XUt v chita cac vat ligu, chi tiét, cdu kién xay dung. May nang con dung dé ldp rap,
x€p d& va van chuyén céc thi€t bi, mdy mdc trén cong trudng xay dung nha miy hay
tram thiy dién, nhiet dién, trén cic bén cing, nha ga, ciing nhu trong cdc nganh ché

tao mdy, luyén kim, giao thdng, khai thac md va nhiéu linh vye khac cda nén Kinh t&
quoc dan.

Theo k&t cdu va cong dung, may nang ding trong xay dung co thé phan thanh céic
nhém : may nang don gian, thang nang xay dung, can tryc.

Mady nang don gidn gom :

- Kich : ding d€ nang vat c6 trong lugng 16n voi chiéu cao nang nhd ;

- Toi xdy dyng : dung d€ nang hodc kéo vit. N6 ¢6 th€ 12 mot bo phan cla mdy
nang phue tap ;

- Palang : dugc treo & trén cao d€ nang vat. N6 cling ¢6 thé 12 bo phan cla mot mdy
nang khac.

Cac mdy nang don gidn thudng chi c6 mot co cdu va van chuyén vat theo phuong
thing dung (kich, tdi nang, palang) hodc phuong ngang theo dudng ray hay dan hudng
(t&i kéo). Ching dugc din dong bing tay hodc bang may.

Thang nang xay dung dung d€ nang vat, dat wén ban nang hodc cabin tya trén cac
b6 phin din hudng cing, theo phuong thing ding. Theo cong dung 6 thang néng chd
hang. thang nang chd ngudi va hang (thang may thi cong).

Cin truc gém :

- Cén trye ¢f dinh kiéu cin : dung d€ van chuyén hang trong mién di¢n tich bao cia
cin (cin tryc cot budm) ;

- Can truc thap : dung dé van chuyén vat ligu va 14p rap cac c&u kién trong xay dung
nha cao tdng véi khodng khong gian phyc vu lon ;

- Cin truc ty hanh : 12 loai c&n truc kiéu cédn, quay va di dong van nang. Day la loai
can tryc ¢ tinh co dong cao, phyc vu trong mién bét ki ;

_ Can tryc kidu cdu gbém ciu truc, cdng truc va cin tryc cap. Ching dang dé€ van
chuyén vat lieu va 1dp rap cdc cdu kién trong mién phuc vu la hinh chdt nhat.
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Trén két ciu thép clia cdn truc dit cic co cdu dic tnmg la : co ciu nang, co ciu di
chuyén cén truc hodc xe con, €O cdu quay, co cdu thay ddi thm véi. Nho cac co cdu
nay ma can tryc ¢o thé nang va vén chuyén hang theo mot qu¥ dao phuc tap trong
khong gian. D€ dan dong cic co cdu ca cin tryc, ngudi ta dung dong co dot trong,
dong co thiy luc, dong co dién mot chidu hoic xoay chiéu. Dic diém cla ciac co cdu
trén cin truc 1a ¢ ché o lam vige ngin han, 13p di lap lai trong chu ki cho téi khi vat
nang & vi tri cin van chuyén dén.

Ch& do lam viéc ndi 1én mie do s dung may nang.

Nhang chi tieu chil y&u dé danh gia ché do lam viéc chia may nang la :

1. He s6 sit dung co cdu theo tai trong:

le
kQ =
Q

Trong dé :

Q,, - trong lugng trung binh cla vat nang ;

Q - tai trong danh nghia cla co ciu.

2. He s6 sir dung co ciu trong ngay

_ S0 giolam vigc trong ngay
e 24h

3. He s§ st dung co ciu trong ndm:

_ S& givlamvi¢ctrong nam
365 ngay

n

4. Cudng 4o lam viéc ciia dong co:

TO
CPb% = — . 100
T

Trong do :
T, - thoi gian 1am vige cia dgng co trong mdt chu ki hoat dgng cla may :
Ty = Lt + 2ty
T - toan bd thdi gian hoat ddng ctia co ciu trong mot chu ki:
T = Yt + 2ty + 2ty + 2ty
¥, - t6ng thoi gian m& may ;
i, - tdng thoi gian chuyén dong vai t6c do 8n dinh ;
L1, - tdng thoi gian phanh ;
Yty - téng thoi gian dimg.
5. S§ 1an m& may trong mot gid tinh trung binh cho mot ca lam viéc m
6. S& chu ki lam viéc trong mot gid ag,
7. Nhiét do moi trudng xung yuanh t°

107



Theo tieu chuin TCVN 5862 : 1995, may nang dugce phan chia ra tdim nhém ché 3o
lam vige ki hieu tir A d€n Ag trén co s& phdi hop cia 10 cdp st dung U, - Ug va b&n
cdp tai thi€t b nang Q; - Q4. Tuong ty nhu vay, cac co ciu mdy nang cang dugc phan
ra tam nhém ch& do lam viéc ki hiéu tir M, dén Mg ting v&i 10 cdp st dung T, - Tg va
bon cdp tai cla co ciu may nang L; - L,.

Hi¢n nay, rat nhiéu tai liéu cing nhu trong thyuc 1€ & nude ta vin ding cach phan
loai theo céc tiéu chudn cd vé ché do lam vigéc ciia may nang TCVN 4244 : 1986.

Cac thong s6 co bin ciia may nang :

- Stre nang Q (t, kN) Ia trong lugng 16n nhat cda vat ndng ma may co thé nang duoc
& trang thdi lam viéc nhit dinh nao d6 cia may (& tdm vdi cho trude, vi tri phan quay
clia may v.v...).

- Tam v6i R (m) 1a khodng céch theo phuong ngang tir tam thi€t bi mang vat dén
truc quay ctia may. TAm véi chi ¢6 & cac cdn truc c6 tay can.

- MOmen tai trong Mgq (tm, kNm) Ia tich s& gita sitc nang va tdAm véi. Momen tai
c6 thé 1a khong d8i hay thay ddi theo tAm véi.

- Chieu cao nang H (m) 1a khoang cach tir mat bing mdy ditng d&n tam thiét bj mang

vat & vi trf cao nhat. Véi cdce cdn truc ¢ tay cdn thi chiu cao nang thay déi phu thuoc
vao tdm voi.

- Khau 4o L (m) 12 khoAng cach theo phuong ngang gitta dudng truc cia hai dudng
ray ma trén dé may di chuyén.

- Puong dic tinh tdi trong 12 46 thi mo ta m&i quan he gira suc nang, tim vdi va
chiéu cao ning.

- Céc thong s6 dong hoc cic t6c dd cla cac chuyén dong rieng ré tren may :
+To6c d6 chuyén dong tinh tién len xudng cia vat nang v, (ndng vit), v;, (ha vat), m/s
+ T6c 40 di chuyén clia mdy trén mat phing ngang vgy., m/s.

+ Toc d6 quay cla phdn quay quanh tryc thing ding ciia may, ng. vg/ph ;

+ Thoi gian thay d6i tim v6i T (s) 1a khodng thei gian dé thay ddi tdm v&i tir tim
v0i nho nhat Ry, d€n tdm v6i 16n nhat Ry, Doi khi ngudi ta cho e d¢ thay déi tAm
v&i trung binh, m/s.

§3.2. KiCH

Trong xay dung, kich ding d€ 1ip rap va ska chira. Kich c6 trong lugng ban thian
nho, van chuyén dé dang. Kich ¢6 thé 13 mot bo phan hodc dung cu k&¢m theo cia may
nang khac. Phd bign nhat 1a kich thang rdng, kich vit va kich thdy lye.
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Lyc tdc dong 1en tay ldc d€ ndng vat

@ L1
P=Q.— .7 ._,N (3.4)
p? I M
Trong d6 :
Q - trong lugng vat nang, N ;

d, D, I, I, - dudong kinh cdc xilanh v cdc canh tay don cia tay quay (xem
hinh 3.3), m;

v - higu sudt chung cla truyén dong.

Vi ¢6 thé tao dugc ti s6 d/D? nhd nen kich thiy lyc ¢6 tai trong nang 16n va trong
lugng ban than nhé.

Kich thiy luc din dong bing tay c6 tai trong nang t¢i 200t va chiéu cao nang 0,15
- 0,2m. Kich thiy lyc din dong bing mdy c6 tai trong nang t¢i 500t. Bom dit tryc ti€p
tren kich hodc néi véi kich qua he thdng dng dén. Mot bom cd thé din dong mot kich
ho#c nhiu kich.

Khi nang nhitng cong trinh 16n nhu nhip chu, 10 cao, ting 14p ghép sdn cianha v.v...
v6i trong lugng lon téi hang nghin tdn, ngudi ta ding d8ng thdi mot s6 kich o chat
16ng dugc nap tir mot tram bom. Cac van phan phoi va céc khda cho phép cac kich ¢6
thé€ 1am viéc déng thoi hay doc lap.

§3.3. TO1 XAY DUNG

Toi xay dung dugc ding trong 1dp rdp thi€t bi va k&t cdu xay dung, dung dé van
chuyén cac hang ning trén cong truong xay dyng ho#ic 1a mot bd phan cia cén truc,
thang ridng va cac may xay dyng khac.

Theo cong dung c6 cac loai toi nang (ding d¢ nang vat) va i kéo (ddng d€ van
chuyén vat theo phuong ngang).

Theo ngudn din dong co i dén dong bling tay va toi din dong bing mdy. Theo s§
tang c6 toi mot tang, toi nhidu tang va toi vdi puli din cap bing ma sat.

1. Téi din dong tay

Té&i din dong tay thuong duge ch€ tao vdi luc kéo cha cap 5 - 80kN va dung luong
cap trén tang 50 - 200m. So d6 dong clia loai toi quay tay dang trong 14p rap cho &
hinh 3.4a. Toi gém tang cudn cap 1, cac cip banh ring truyén dong 3 va khung &1 2
dwoc han tir thép tdm va thép hinh. Néang ha vat bing cdch quay tay quay 6. Trén tryc
din dong c6 hai banh ring c6 thé dich chuyén doc tryc 5 dé thay ddi d s6 truyén. Khi
nang vat ning thi ding bénh rang nhé con khi nang vat nhe ding banh réing 1on dé tang
toc do. D& dam bao an toan, toi dugc trang bi phanh ty ddng cé mat ma sat tich roi 4
(nguyén li hoat dOng gi®ng nhu phanh trong kich thanh rang). Phanh dwogc dat trén tryc

112






Toi dien dao chiéu thuong duge ché tao vdi luc kéo ctia cap 3.2 - 125kN. 16¢ 4o cip
0,1 - 0.5 m/s va dung lugng cap trén tang 80 - 800m. Khi k&€t hop voi palang cap, ching
¢é thé nang hang ning va ding trong cong viéc ldp rdp. Ton dién ddo chiéu cing thudng
dugc si dung lam co ciu din dong cua cin truc, thang nang va cac may xay dyng khac.
Poang co dién thuong dung losi dong co dien xoay chidu v roto day cudn hodc 16ng
s6¢ ; viec dao chidu quay cia tang dugce thyc hién bing cach ddo chiéu quay ddng co
dien. Toi dién dao chidu duge trang bi phanh hai ma loai thuong dong. Banh phanh la
ntra khép ndi dan hdi va dit trén tryc vao clhia hop gidm toc. Luc déng phanh 1 luc
nén 16 xo con mé phanh do nam chim dién tr hodc cin ddy thdy lyc (phanh mé dong
thdi véi dong co va dong khi tit dong co hoac mat dién). Dé tang td¢ do khi ha vat
nhe, mot s6 t&i sit dung phanh hai ma c6 thém bo phan m& phanh bing ban dap. Khi
dap chan {én ban dap, phanh m& va vat ha xuong do trong lugng cda né.

Luc kéo cla toi chinh 12 lyc cang cia nhanh cap cudn lén tang S.. Ki trong lrgng

vat nang 1a Q. N t&i k&t hop voi paldng cap co boi sudt Ia a thi

. =274 N (3.6)

Trong do :

q - trong Jugng thi€t bji mang val, N,

M, - hiéu sudt cla palang cap ;

n, r-hiéu sudt chia puli d8i hudng cap va s6 puly d6i huong cap ngoar palang.

Cap thép dugce chon theo luc kéo dut cap 5S4 = Se.n v&i hé s8 an toan n = 5; 5,5; 6
cho ch€ do lam viéc nhe. trung binh, ndng.

Chiéu dai lam viéc cda cap cudn l&n tang:

L.=Ha+(15+2n(D, +d).m (3.7)

Trong do :

H - chiéu cao nang vat :

a - boi sudt palang cap.

Chiéu dai lam viéc cda tang cudn mot lop cdp. mat tang ¢o xé ranh xdc dinh theo
cong thice :

L.1

I = n(D"—+8) m (3.8)

Trong do :
t=d. + {2 + 3)mm - budc cip, ddi véi tang ron ta ¢o L = d.

Chiéu dai lam viéc cta tang tron cudn m 16p cdp (m < 6) xac dinh theo cong thirc :

L. d
— (3.9)
n.mD +m.d)

I =
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Toc do cia cap cudn lén tang v, dugc tinh tir téc do nang vat theo cong thic:
V. = a.v.
Trong do : v, - 1d¢ dO nang vax cho trudc.
Cong sudt dong co xac dinh theo luc cing cap cudn 1én tang S.. N va t8c do cap v,
m/s v&i hieu sudt chung cla co clu ne.:
Se. Ve
Ny = ———— . kW (3.10)
1000,
Pang co duge chon theo cong sudt tinh duge va ché do lam viéc da cho cda toi.
T&c dd quay ciia tang xac dinh theo cong thic :
60v,

, vg/ph (3.11)

Trong d6 : Dy, = D, + m.d, - dudong Kinh trung binh cda cdp cudn trén tang véi m 12
s8 Idp cdp trén tang, m ; td¢ do cap tinh theo m/s.

Ti 0 truyén clia hop gidm toc

Dge
| = ¢ (3.12)
o,
Trong do : ny. - 16¢ dd quay cda dong co dién da chen, vg/ph.
Phanh dugc chon theo mémen phanh tinh toén :
i
Moy = k.M, =5 , Nm (3.13)
i
Trong do :
Kk, - hé s& an todn phanh. k, = 1,5 : 1,75 v 2 @ng v&i cac ché do 1am viéc nhe, trung

binh va ning ;

M, = §..Dy;, - mémen tdi rong teén tang, Nm

Mg - hi¢u sudt cda hop giam toc.

Phanh sé& ¢d do bén lau cdn thi€t néu ap Iuc rieng ciia ma phanh 1én banh phanh nhd
hon gia tri cho phép d61 voi vat liéu lam ma va banh phanh.

b) Toi voi khép ma sdt

Toi voi khdp ma sdt co thé ¢6 mot hay nhiéu tang dan dong tr mot dong co
(hinh 3.4c). M&i tang c6 khdp ma sat 14 va hoat dong khi dong khép ma sat. Bong co
khong dao chiéu quay va khi dong co quay vt duge nang lén. Vat duge ha xudng do
trong lugng ban than vatl nang khi md khép ma sat va toc do ha vat duge di¢u chinh
bing phanh dai 13 loai thudng dong. D€ ngan ngira kha ning vat ha ngiu nhién, trén
mdi tang con ¢6 co cau dirng kiéu banh coéc 12 didu khién bing tay gat. Khi nang vat,
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con céc an khop voi rang banh céc. Khi ha, dang tay gat diéu khién nhic con céc khoi
rang banh coc va didu chinh t6c do ha bang phanh dai. Khi vat & trang théi treo, con
cée phdi an khép véi rang banh cdc.

So sanh hai loai t&i trén, ta thily toi dién dao chidu c6 do tin cay cao, didu khién don
gian. Do d6 n6 dugc st dung phd bi€n hon va trén cin tryc né dugc cai ti€n nhiéu vé
k&t cdu. Dac biet 1a ding truyén dong hanh tinh cho két cau gon, ¢d ti 56 truyén lén
va dat duoc nhidu td¢ 4o, tao diéu kién dé nang cao ning sudt.

§3.4. PALANG

Paldng 12 loai toi treo & trén cao dung dé nang va van chuyén hang. Palang c6 yéu
ciu két cdu gon va trong lugng nhd nén thudng sir dung vat ligu tot. Theo cach dan
dong c6 hai loai : paling xich kéo tay va palang dién.

1. Paling xich

Palang xich ¢ thé dang truyén dong truc vit - banh vit hodc truyén dong banh rang
hanh tinh. Trén hinh 3.5 la palang xich v&i truyén dong truc vit - banh vit. Palang xich
dirgc treo trén cao nhd moc 5. Tai trong nang cia palang xich 0.5 - 5t, chiéu cao nang
d€n 3m. Bo phan kéo cha palang [a xich han hodc xich bén 1€ 1 &n khdp voi dia xich
3. Pia xich 3 c6 lién két citng vdi banh vit 4 clia truyén dong. Mot dau cia trye vit 7
Iip banh xich din dong 6 voi xich han 8. Dau kia cda truc vit 1dp phanh tu dong co
miit ma sat khong tach roi 2 ki€u phanh dia hodc phanh nén. Lyc phanh 1a lyc chiéu
truc cda truc vit do trong lugng nang gay nén. Quay banh xich dan dong 6 dé nang ha
vat bing cach kéo xich 8. Xich 1 vong qua dia xich ciia cum moc treo va ¢& dinh vao
vé palang. Nhu vay vat nang dugc treo trén palang vdéi boi sudt a = 2. D€ tang hiéu
suat cda bo truyén 1, ngudi ta ding tryc vit ¢6 hai moi ren va khong ding hién tugng
ty ham cda bd truyén truc vit - banh vit.

Khi kéo xich 8 v&i luc kéo P thi tai trong ning ciia paling la :

Q =2i.Py,. R . N (3.14)
r
Trong d¢6 :
i, M, - ti s8 truyé&n va hiéu suit cda bo truyén tryc vit - banh vit ;
R, r - ban kinh vong tron chia cda dfa xich 6 va 3.

2. Paling dién

Paling dién (hinh 3.6a) la mot t&i dién nho gon treo trén cao, ngodi co cdu nang 2,
paling con ¢é co cdu di chuyén | dan dong bing dong co dien rieng bi¢t. Paling dién
di chuyén trén ray treo chit I va duoc diéu khi€n & dudi dat nho hop niit bam.
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dé gitr cabin trén cdc dan hudng khi dut cap holc t6c do ha vuot qua gia tri cho phép
(mot s thang nang con trang bi by ham bio hiém cho ca ddi trong). Bo ham béo hiém
lam viéc do tac dong clia bd han ch& toc 46 (loai thang ¢6 toi vGi tang cudn cap thi
khong can bo han ché to¢ d9). Ngoai ra thang con duoc trang bi cdc thi€t bi han ché
hanh trinh, hé théng dén tin hiéu va cac thi€t bi an toan dién khac.

Thanh nang ché hang va ngudi truyén dong banh rang - thanh rang (hinh 3.8¢) rat
tien lgi trong sit dung, dic bigt la khi 14p dung va tang chiéu cao cot. Cabin 5 chuyén
dong doc theo cac dan hudng trén cot 4 nho banh rang chii dong 1 clia co ciu din dong
an khop véi thanh rang 2. Thanh ring ddt doc theo eot trén sudt chidu dai, co cdu dan
dong dat trén cabin va thuong la to1 dien dao chiéu voi hop gidm tdc truc vit - banh
vit. Pau truc ra cta banh vit 1a banh ring din dong 1 cla co cfu. Phia bén kia cta
thanh rang, dGi dién voi banh rang 1 la con lan 3 d& dam bao do tin cdy cho bdnh ring
an khop véi thanh rang. Ngoai ra con ¢6 banh ring 6 an khop véi thanh rang va truc
cta né ndi vai bo han ché tde do. Kbi co cdu dan dong c6 su cd hodic vi mot 1f do nao
d6 t&c do cda cabin vuot gid tri cho phép thi bd han ché tdc do tac dong 1én bd ham
bao hi€m trén cabin dé gilt cabin trén cac thanh dan hudng.

Cot gdm nhiéu doan ndi voi nhau bing bulong, tdy theo chiéu cao cila tdba nha ma
c6 thé 1dp thém cic doan cot thy ¥. Cic doan cot duge nang len bing cabin d€ lip vao
phia trén cot. Cot duge neo vao ket cdu cda cong trinh biing céc thanh giing cing. Nhu
vay chiéu cao nang ciia thang tuy theo s& doan cot duge 1dp theo chiéu cao ciia tdoa nha
va viéc thdo 1&p cot rat thuan tién.

3. Thang mdy ché nguoi

Thang may chd ngudi duge 1dp dét va sk dung rong rai trong hiu hét cic cong trinh
xdy dyng cao tAng, nha &, cu x4, cOng s&, khach san, bénh vién, nha ga, thap truyén
hinh v.v... O nuéc ta thang may ciing ngay cang dugc sir dung phd bi&n.

Thang mdy ché nguoi dang d& van chuyén hanh khach. Thang méy chd ngudi cong
dung chung c6 toc 4o van chuyén dén 1,4 m/s va tai trong nang dén 1000kG. Thang
mdy chd nguai 1ac do cao ¢6 tdc do van chuyén trén 2m/s va tai trong nang trén 1000kG.

Thang mdy ¢6 nhiéu kiéu dang khac nhau nhung nhin chung cé cdc bd phan chinh
sau : co ciu dan dong, cabin cung he thong treo cabin, co cdu d6ng m& cira cabin va
phanh an toan bao ddm cho cabin khong bi roi ty do khi ¢o su ¢8 ; cdp nang, dsi trong
can bing véi trong lugng cabin va mot phén trong luong nguoi va hang trong cabin ;
hé théng ray din hudng cho cabin va doi trong ; bd phan gidm chan cho cabin va doi
trong dat & ddy gi€ng thang, bo han ché t6c do tac dong lén phanh an toan dé dumg
cabin khi t&¢ do vugt qua gidi han cho phép ; ti dién didu khién ciing cac trang thi€t
bi dien dé diéu khién ty dong thang mdy hoat dong theo dung chirc niing yéu cdu va
dAm bao an toan khi sit dung ; giéng thang ciing h¢ thdng clra tAng, bubng mdy va phan
ha thang phia duéi do cao ciia tang 1.
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mdy va tao ra khodng tréng dudi ddy cabin d€ c¢6 thé bao dudng, diéu chinh va sia
chra. Khi chuyén dong, cabin tya trén ray din huéng nhd cic ngam din hudng 16. B
han ché td¢c do 2 dat trong bubng mdy 22 va cap cla bd han ché toc d¢ 8 co lien ket
v@i hé tay don clia phanh an toan 17 trén cabin. Khi dift cap hodc vi mot i do nao do
cabin di xudng véi t6¢ do vuot qué gidi han cho phép, bd han ché téc do qua cap 8 tic
dong lén phanh an toin 17 ding cabin tua trén cédc thanh ray din hudng.

Thang mdy ché ngudi ¢6 cdc nut bdm diéu khién & clira tAng va trong cabin. Céc nut
bdm trong cabin cho phép thuc hién cdc lénh chuyén dong dén cdc ting can thiét khi
clra da déng hin. Cac niit bAm & cdc clra ting cho phép hanh khach goi cabin dén cta
tdng dang ditng va cic dén tin hi¢u & cda ting cho biét thang dang ¢ trang thai lam
viéc hay khong va vi tri cabin.

§3.6. CAN TRUC THAP

Cén tryc thap gitt vi tri s& mot trong cac thiét bj nang ding trong xay dung. Can truc
thap la thiét bi nang c¢hd y&u dung d€ van chuyén vat lieu va ldp rap trong cic cong
trinh xay dung dan dung, xay dung cdng nghiép, cdc cong trinh thity dién v.v...

Cén tryc thip thuong cé di cdc co ciu : nang ha vat, thay déi tAm vdi, quay va di
chuyén nén c¢6 thé van chuyén hang trong khodng khong gian phuc vu 16n. Ngoai ra
do két cdu hep li, d& thdo 1&p va van chuyén ma cén truc thap cé tinh co dong cao.

Téi trong nang cla cdn truc thap thudng thay déi theo tAm véi. Do d6 thong s§ dic
trung cho cin tryc thap 12 moémen 1&i trong. Dudng dac tinh tai trong 1a d6 thi biéu dién
sy phu thudc cia tai trong nng vao tam vdi. Ngoai ra, cac thong s8 co ban khic cia
cn truc thap la : tdm v&i Jon nhit va nhd nhit, chidu cao nang, cac t6c do chuyén dong
{(nang, quay, di chuyén va thay d&i tAm v&i), trong lugng clia cin truc, cong sudt va lige
nén banh. Trong xay dung nha dan dung thudng sir dung cac can truc thap cé tdi trong
nang 3 - 10t, tAm v&i d€n 25m vi chiéu cao nang d&én 50m. Piac diém cla céc loai cén
truc niy ta ¢o tinh co dong cao, khi lam viéc ¢6 thé di chuyén trén dudng ray, thio lip
va van chuyén d& dang. D& xay dyng nha cao ting va cdc thap ¢6 do cao lon, ngudi ta
dung cdac loai can tryc thip ¢d dinh neo vao cong trinh, cin tryc thap ty nang, ¢é chidu
cao nidng d¢n 150m va tim voi dé€n 50m. Mot s8 céin truc ¢d tdm vdi dén 70m va do
d6 06 ¢6 thé bao quat duge toan bd cong trinh dang thi cong mic di thdp clia cdn tryc
¢d dinh mot chd. Trong xay dung cong nghiép, ngudi ta sir dung cdc can truc thip
chuyén ding c6 tai trong nang dén 80t véi mdémen til trong dé€n 1500tm, tim véi 25 -
45m va chié¢u cao nang 50 - 80m.

Cé6 thé phan loai cdn tryc thip theo mémen tai trong, theo dang thap, cdn va theo
phuong phép Idp dat trén cong trudng.

- Theo dang thdp c6 cin truc thip vdi thip quay va cén truc thap ¢ dau quay (thap
khong quay}.

- Theo dang cén hoic theo phuong phdap thay d6i tAm voi ¢6 loai cdn nang ha va
loai cdn nim ngang c6 xe con di chuyén doc theo cén.

122






trén khung di chuyén 5 qua thi€t bi tra quay 6. Khung di chuy€n ¢6 cic cum banh xe
chay trén ray v duge din dong bdi co cflu di chuyén can truc. Trén ban quay dit d6i
trong 7, co ¢du nang ha cin 8, co clu nang ha vat 9 va co cdu quay 3. Can 1 n6i khép
v@i thap va duge gitt bing cip neo 12. Péu kia cda cip neo 12 ndi v&i cum puli di dong
cda paling nang ha cdn 10 va do d6 cdn dugc nang Ién hay ha xudng dé thay ddi tdm
vl khi co cdu nang ha cin 8 lam viéc. Trén hinh 3.10b vi ¢ 12 so d0 mic cdp nang vat
véi palang nang ha vat 13 ¢d boi sudt a = 4 va a = 2. Mot dau cia cdp ning cudn lén
tang cGia co ciu ning ha vat 9 con ddu kia cla cdp ning cudn én tang nang ha can 8
theo chiéu nguge vi chidu cudn clia cdp nang ha cdn 10*. V&i cach mdc cap nhur vay,
khi tang ciia co cdu nang ha cdn 8 cudn cap 10" (hodc nha cip 10”) dé nang cin (hodc
ha cdn) trong qua trinh thay déi tAm véi thi déng thoi cap nang ha vat duge nha (hodc
cudn) tir doan tang co dudng kinh nhd cila co cdu nang ha cin 8 lam cho vat nang cé
d6 cao khong ddi trong qud trinh ning ha ¢in. Can tryc duge didu khién tr cabin 11,

Trén hinh 3.10d ta phuong 4n cin ndm ngang cila cdn truc thap véi thap quay. Thay
d6i tim voi bing cédch di chuyén xe con 15 trén ray treo chr I gin trén cin nho co cdu
di chuyén xe con 14 (hinh 3.10c). Trén xe con ¢é gin cic puli cla cdap nang ha vat va
khi xe con di chuyén, ching quay do cdp ning vat vit trén rinh céc puli nay va vat
nang di chuyén doc theo cin cung xe con ma khong thay d8i do cao (hinh 3.10f). Cén
truc thap v&i cdn ndm ngang ¢6 chiéu cao nang nhé hon so véi loai cén truc thap ¢6
can nang ha song viéc thay d6i tAm v&i bing di chuyén xe con trén cin niim ngang doi
héi ton it nang lugng hon, thuin loi hon trong viée diéu chinh vat nang vao vi tri cin
lap dit va ¢6 thé tao duoc tAm vdi rat nhd.

Can tryc thap KB-504 (hinh 3.11) 1 loai cén tryc thap voi thap quay cé cin nim
ngang. Can truc ¢6 chiu cao nang 60m va cén cla cin truc c6é tam véi 35m. Ngoai ra
¢6 thé lip thém hai doan cin, méi doan Sm, d€ 1ao ra tAm vai 40 va 45m. Trén hinh
3.11a 1a dudng dic tinh tai trong cida cin tryc ¢6 cdn ndm ngang I, 11 va Il ing vai
cdc chicu dai clia cin ¢6 tdm vdi 35, 40 va 45m. D€ tang chiéu cao nang cia cin truc,
cdn cla can truc ¢6 thé nghieng 30° so v&i phirong ndm ngang va cdn ¢é chidu cao
nang t¢i 75, 77 va 80m ung véi cdc chicu dai khic nhau cda cin, Puong dic tinh tai
trong cia can truc vdi can nghiéng 30° cho & hinh 3.11b.

Cac can truc thdp v&i thiap quay ¢& trung binh (hirh 3.10 va 3.11) thuong co thap
gdém nhidu doan ndi voi nhau bing bulong va doan thap dudi ciing c¢é dang nhu cai
cOng va ¢ ti€t dién 1én hon cac doan trén (hinh 3.16). Can truc duoc dung 1én vai
chi¢u cao niang khong 1¢n va cung v6i chidu cao clia cong trinh dang xay, cac doan
thap duge ndi din vao bing cach truogt tr phia dudi chan cdng ciia doan dudi cung dé
ting chiéu cao nang. Qua trinh truot thém cac doan thap duoc thuc hién nhu sau : tha
chiing cip nang vat va cdp nang ha cin d&€ can gap hin xudng ; dua doan thip mdi vao
gitta hai chan c¢6ng cda doan dudi cliing va ndi bing bulong véi doan thap trén ; ti€n
hanh méc cap cda paling nang thap ; thao cédc lien két clia doan thap trén véi doan thip
dudi cung c6 dang cong va nhu vay toan bo trong lugng thap, can dugc treo trén hé
palang nang thdp ; ti€n hanh trugt thap 1en theo cac din hudng cia doan thip dudi cing
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Dé nang ha vat, c6 thé s& dung so d6 méc cdp nang vat véi boi sudt paling a = 4
(hinh 3.12d) hoac a = 2 (hinh 3.12¢) d€ tao ra cac dic tinh tai trong khac nhau cida cin
truc. So dé mic cap co cdu di chuyén ddi trong va xe con cho & hinh 3.12b va c.

Cén truc thap c6 dau quay KB-674A duge ché tao vdi trén 10 loai cé cac chidu cao
nang, chidu dai cdn va dudng dic tinh téi trong khac nhau. Tren hinh 3.12f 1a dudng
dac tinh tai trong clia mot s loai can tryc thap KB-674A.

So v&i cdn truc thap véi thip quay, ¢dn truc thap c¢6 ddu quay doi hot thoi gian 1dp
dung lau hon, van chuyén va bio dudng phic tap hon do céc co cdu cla cin tryc déu
dit & trén cao. Loai niy thudng ¢6 tai trong nang va tdm véi lon. Khi can lam viée vdi
chiéu cao nang 16n dé xay nhi cao ting, ¢ thé dung can tryc thap ¢6 ddu quay dit ¢§
dinh vA neo thiap vao cong trinh d&€ ddm bio 8n dinb.

3, Can truc thdp xay nha cao tang

Trong xay dung nha cao tang, khong thé st dung céc can truc thap di chuyén trén
ray vi khong dadm bio 8n dinh cho can truc. Trong trudng hop nay, ngudi ta thudng sir
dung loai c¢én truc thap cd dinh c¢6 ddu quay, thap dugc neo vao cong trinh va theo
chiéu cao ctia cong trinh, thap dwgc ndi thém cac doan ché€ tao sdn d€ ting chiu cao
nang. Trong giai doan ddu, khi cong trinh ¢6 d6 cao chua 16n, ¢6 thé dung cén truc di
chuyén trén ray, loai ¢ dau quay va thap khong quay. Khi cong trinh da dugce xay cao,
ngudi ta ¢6 dinh thap lai va neo vao cong trinh, thdp tya trén b moéng danh rieng cho
can truc hodc méng cda cong trinh.

Trén hinh 3.13 12 cén truc thap c8 dinh, neo vao cong trinh va noi thap dé€ tang chiéu
cao nang nhé ot 1dp dung 2. Qua trinh ndi thap duge thyc hién nhur sau. Poan thap
trén cing dugc ¢d dinh voi cot ldp dung 2 va thdo cac lién két gita doan thap trén cung
v6i phan thap dudi. Nang doan thap 4 cdn noi them lén bing moc treo va co cdu nang
cia cdn truc va treo viao ray trugt 3. Dung toi 14p dung 7 nang c4 phin trén cla cdn
truc 1én mot doan bing chidu dai cGa doan thap cin noi théem 4 (cot 1dp dung truot trén
phin thap phia dudi). Pua doan thip 4 vao khodng tréng gitta phén trén va dudi thdp
theo ray trugt 3 va lién k&t doan thap 4 v&i cd phin trén va dudi clia thap. Trén hinh
3.13d la so 48 mdc cap lip dung, cum puli phia trén AA cida palang dugc ¢§ dinh vio
thap, con cym puli phia dudi c8 dinh vao diu dudi B cla cot ldp dyng 2 va trong qua
trinh 1am vi¢c ching dich chuyén lén trén dé nang toan bo phén trén cing cot lap dung
{&n (toan bo trong lugng phia trén ty 1en thap qua cot ldp dung va palang). Cot ldp dung
thidng duge ché tao dudi dang dan bao quanh ci bon mat thip, chi A€ hé mit trude dé
¢6 thé dua doan thap ndi thém vio. Hién nay, nguoi ta thuong dang xilanh thiy lyc dé
nang phin trén cda cin tryc thay cho ti 1dp dung va hé théng palang. Do d6 ¢o thé
n6i thém thap & d6 cao thdp hon. Tuy nhién, vi xilanh thiy luc thi chi€u dai doan thap
ndi them thudng nhd. Cén truc duge neo vao codng trinh bing hé thanh gidng cung cé
két cdu nhu & hinh 3.13c.
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Hink 3.13 : Cdn truc thidp c6 dinh, neo vao céng trinkh
a) So dd cdu tao ; b) So db mdc cdp nang vat voi hai co edu dén dong ;
¢) Thanh gidng ; d} So d6 mdc cdp Idp dung.

Mot s8 cén truc ¢6 thap va doan trén I6ng vao nhau kifu &ng 16ng. Két ciu ndy cho
phép ndi them thap d€ tang chidu cao ma khong can cot ldp dung va dong tac thao lien
ket gitra hai doan thap trén cung trude khi nang. Trén hinh 3.14 13 phuong dn doan trén
cang c6 ti€t dign I6n hon 1éng ngoai thap cia hang Potain. Trinh ty n6i thap dugc thuc
hi¢n nhu sau : ding méc treo cla cin tryc nang doan thap cdn ndi thém lén (hinh 3.14a) :
treo doan thip nay vao ray truot (hinh 3. 14b) ; dung xilanh thiy luc nang phan trén ciia
can truc 1én mot doan bing chidu dai doan thap can n&i (hinh 3.14¢) ; dua doan thap
can ndi them vao khoang tréng gita phdn trén va phén thap c& dinh (hinh 3.14d) ; lien
ket bing bulong doan thap mdi ndi véi phén thap ¢ dinh phia dugi (hinh 3.14e).
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tryc thap chuyeén dung trong xay dung cong nghiép cé thé dung thap quay hoic diu
quay va chi y&u ding loai thay d6i tAm véi bing nang ha can.

Trén hinh 3.18 1a mot logi cdn tryc thap chuyeén ding trong xay dung cong nghiép
vo1 thap quay, cdn niang ha vd ¢c6 mOmen tai trong 1000tm. Phin quay clia cin truc
16ng trong xilanh 4 clia ¢8ng 6 va cé thé quay duoc nhd § do 3 va cac con lan tua 14
(thiét bi tra quay kiéu cdt). Cdng 6 c6 ba chan tira trén ba cum xe con di chuyén 5.
Mai cum xe con di chuyén trén hai ray song song. Trén c8ng 6 ¢6 chit ddi trong dudi
d¢ dim bao dn dinh cho cén truc va ¢dng c6 chidu cao 16n dé cic phuong tién giao
thong khéc ¢6 thé di qua.

Phén trén cda thap 1 duoc lien két khép voi cdn 10 va congxon 8 cung d6i trong 7.
Cén duoc neo va nang ha d€ thay d8i tdm véi nher palang nang cin 9. Vat nang dugc
ha nho palang chinh 13. Cén truc dugc trang bi them cdn phu 11 véi palang phu 12 dé
ning vat nhe hon nhung cé tdm véi va tdc do nang 16n hon (méc treo ciia palang phu
12 ¢6 tai trong nang khong ddi cho moi tdm véi). Céc co cdu quay, nang ha cén, nang
vat (chinh va phu) va trang thi€t bj dién didu khién can truc déu duoc dit trén be 2 va
quay cung vdi thap trong qué trinh lam viéc.

Trén hinh 3.18b 14 dé thi bi€u dién quan h¢ gilra tai trong nang, chiéw cao nang va
tAm vdi

I - quan he gitra chiéu cao nang cda méc treo phu va tdm voi ;

II - quan hé giwa chidu cao nang clia méc treo chinh v tdm vdi ;
HI va IV - quan he gitra tai trong nang ctia méc treo chinh va tim voi, tuong ng

vdi boi sudt paling nang vata=4 vaa=2;

L

V - tai trong nang c\a moc treo phuy.

5. Cdc co cdu cida cin truc thdp

Céc ¢o cdu clia can tryc thap thuong duge dén dong bing dong dien 220/380V. Diéu
khién cédc co cdu tir cabin cda can truc,

Cac co cdu nang vat va co cdu thay d8i tdm v6i thudng 13 céc toi dién dio chidu
(hinh 3.4b). Vigc diéu chinh t6c dd nang, ha vat cia i dien dao chidu véi dong dién
xoay chiéu chi ¢6 th€ thuc hién trong pham vi hep. Mit khéc trong thuc t€ doi hdi cin
truc phai ¢6 cic tdc 49 nang ha khac nhau véi nhing t6c do i6n dé nang vat nhe, rut
ngin thoi gian cha chu ky va vai nhing t6¢ do rdt nhd, eém diu dé c6 thé ldp dat mot
cach chinh xdc cdc cdu kién xay dung vio vi tri ctta né. Véi muc dich nay nguodi ta da
. 4p dung nhiu phuong phap diéu khién dién va dien - co d€ diéu chinh ¢ d6 quay cia
dong co cing nhu cda co cdu néi chung. Nhitng phurong phap nay ¢6 thé tham khao
trong cac tai lidu chuy&n nganh.

Trong mot s& cén tryc thap c6 st dung hai tdi dién dao chidu d€ nang ha vat. Két
hop ca hai t0i nay, ¢ thé tang ding ké pham vi diédu chinh t6¢ do nang ha vat (xem
hinh 3.13b). Theo so d6 nay, cac tang 5 va 6 ¢ thé déng thoi lam viee vdi cling hodc
ngugce chiéu quay va ¢6 thé lam viéc doc lap (mot tang lam viéc thi tang kia phanh lai),
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§3.7. CAN TRUC TU HANH

Cén tryc ty hanh 12 loai cin truc khong cdn cung cip ndng lugng tirbén ngoii trong
qué trinh [am viéc. Cén truc ty hanh duge s& dung rong rai € xép d6 trén cée kho, bai
hodc 1ap rap trong xdy dung dan dung va céng nghigp. Uu diém chink cda cén truc tu
hanh 13 n6 ¢ thé Jam viéc doc lap & bét ¢t noi nao khong phu thude vao ngudn ning
hrgng bén ngoai, khd nang thong qua va tinh co ddng cao. Vi vidy ma eén truc ty hanh
con duqc goi ta can tryc kiéu cén, quay, di dong van niang.

C6 th€ phan loai cn tryc ty hanh theo két cdu phén di chuyén, theo phuong phép
dan dong va theo hinh dang, k&t ciu cda cén.

Theo két cau phin di chuyén c6 cac loai can truc 6t6, cin truc banh 16p; ¢in truc
xich, cln truc dudmg sdt va cén tryc may kéo.

Theo phuong phép dén dong c6 céc loai din dong chung, din dong riéng, dan dong
thiy luc. )

Cén tryc din dong chung duge din dong tor dong co diézen clia mdy co s dén tit
ca cac co cau. Didu khién céc co cdu bing he thdng con phanh ma sit hoac khi nén.
Loai nay ¢6 so dé din dong phire tap, didu khién va sita chira kho.

Can tryc dén dong rieng 1a loai dat may phat di¢n sau dong co diezen, dong dién
phat ra din dong céc co cdu rieng biét 12 cdc i dién. Nhidu cdn tryc ding dong dién
xoay chiéu d€ khi lam viéc tai ché c6 thé 18y di¢n tir ludi dién bén ngoai.

Loai dan dgng thity lyc ¢ dat bom hodic cum bom sau dong co diézen cda may co
s¢. Dong chit 16ng c6 dp, theo he thdng didu khién, dugc din dén cic dong co thiy
lyc hodic xilanh thdy lyc cla cdc co cfu trén cin truc. ,

Theo hinh dang va k&t cdu ciia cAn ¢6 cac loai cin dan khong gian, cin hop, cdn cé
chiéu dai khong ddi, cdn véi nhidu doan trung gian dé tang chiéu dai, cin vgi cic doan
t6ng vao nhau nhu kiéu Angten. Loai cin véi cdce doan trung gian chi ¢6 thé ndi them
d€ tang chitu dai khi khong tai, con loai can kidu dngten c6 thé tang chidu dai cin khi
co tai. D& tang khodng khong phuc vu ciia edn truc, ¢6 thé dung cac loai "cAn ddu bda”,
“cdn md vit", can phu hoac he thdp - cén.

Tai trong nang danh nghia cda céc loai can truc tr hanh kiéu cdn ghi trong 1f lich
may (trir cin truc xich) 13 tai trong ma cin truc ¢6 thé€ nang dwge khi ¢d dinh va tura
trén cdc chén tya. Khi lam vige khong ¢6 cac chan tua, tai trong nang cia cdn truc gidm
nhiéu. Cén truc ¢é tii chi ¢6 thé di chuyén khi ¢in ciia cédn tryc ndm doc theo truc clia
phin di chuyén va tai trong nang, t6c do di chuyén ciia cin tryc trong trudmng hop nay
cing bi han ché& nhiéu (c6 chi o trong cic dic tinh ki thuat clia cén truc).

1. Can truc dtb

Cén truc 6to thudng duoc ché tao véi tai trong nang 4 - 16t. Phan quay cia cén truc
ldp trén khung gim clia 6t0 hai hoidc ba cu. T4t ca cdc co ciu clla can tryuc duge déin
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So d8 truyén dong cho & hinh 3.22b cho phép k€t hop ddng thai cac chuyén dong nang
ha vat va quay. Tdc d0 cua cac chuyén dong (nang ha vét, quay, nang céan) dugc didu
khién biing t6c do quay clia dong co mdy co s¢ va hop 8. Dao chidu nho co cdu 13
vi didu khién cac co cdu qua cac con, phanh nho h¢ thong khi nén.

CAn truc 610 véi din dong riéng bing truyén dong thity luc hofic di¢én c6 so dd truyén
dong don gidn hon, ¢6 dd tin cdy cao hon, didu khién d& dang, ddm bdo kha ning diéu
chinh t6c do cac chuyén dong cia cdn tryc & pham vi rong.

Trén hinh 3.23a la hinh chung cda loai cin truc 0td din dong thiy lyc. Cin 1 kiéu
angten, gém cac doan cin hop c6 dinh va di dong 13ng vao nhau. Poan can di dong
dich chuyén dugc d€ tang hodc gidm chigu dai cin nhor xilanh thiy lyc tac dung hai
chidu 2. D& tang khoang khong phuc vu cla can tryc, trén diu cha doan cdn di ddng
6 cin "mé vit" vdi cdc chidu dai khac nhau va géc nghiéng khac nhau. Thay déi tdm
v6i ctia cin truc biing nang ha cdn nhé hai xilanh 13p song song 3 ¢ khoa thiy Iyc dé
dinh vi vi tri ¢Ga cdn ¢ tdm v&i cho trwde. Co cdu nang ha vat gdm dong co thiy luc
10, hop giam tc 8, tang 9 va phanh (loai thudng dong) dat trén tryc dong co.

Co cdu quay 7 gdm ddng co thiy luc 6, hop giam t0c 4, phanh 5. Trén truc ra cia
hop gidm tdc cd l&p banh rang con @n khop véi vanh riang 16n c¢d dinh cla vong
fira quay.

Dong co cia may co s¢ 14 truyén momen xoin d€ quay bom 11 qua hdp sd 13 va
hop chia cong suat 12. Chat 16ng c6 dp, qua hé théng dudng Sng va cac van diéu khién,
dugce dua d&€n cac co cdu (dong co hoac xilanh thiy luc) @€ thuc hién cdc chuyén dong
cin thiét. He thong din dong va didu khién cho phép két hop déng thoi cdc chuyén
dong : nang ha vat va nang ha cin ; nang ha vat va quay ; nang ha vat va thay d8i chidu
dai cAn (kéo dai hoic rit ngdn) ; nang ha cin va quay, thay ddi chiéu dai clia cin.

Tren hinh 3.23b 1a céc 48 thi ciia dudmg dac tinh ti trong clia cén truc oto din dong
thuy lue :

- Pudng a : ti trong ning cla cin truc lam viéc ¢6 chin tya vol can dai 9,75 - 21,7m;

- Budng b : tdi trong nang cla cin tryc voi can dng ten cé "mé vit" téng chiéu dai
la 27m;

- Duong c : tii trong nang clia cdn tryc lam vige khong cé chan tya |

- Dudng I : chidu cao nang vdi cin ¢ "md vit" ;

- Pudng 11 : chiéu cao nang vdi cin dai 21,7m ;

- Puong 111 : chidu cao nang vdi can dai 9,75m.

Trong trudng hop din dong rieng dung truyén dong dién, dong co cia 0td quay may
phat dién xoay chiéu. Dong dign phat ra duoce dua t6i d€ din dong céc co céu la cac
tori dién.

Cén tryc 6td thuong phai duge trang bi cdc thiét bi an toan sau : thiét bi han ch€ ti
trong nang, thigt bi han ch& chiéu cao nang, thi€t bi han ch€ géc nghiéng cla cén, thiét
bi chi géc nghieng ngang cla cin truc va chi trong lugng vat nang.
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Co cdu di chuyén banh 16p dat trén khung bé chuyén dung. Phin quay ciia cin tryuc
tya trén phin di chuyén qua thi€t bi tya quay. Trén phén quay dat thigt bi cong tic,
thigt bi dong lyc, co cdu nang chinh, co cdu nang phy, co cdu thay ddi tm vdi, co cdu
quay va cabin diéu khién. Cén clia can tryc binh 16p thuong la dan khong gian vdi cac
doan can trung gian d& thay d8i chiéu dai cin, trén dinh cAn ¢6 can phuy, loai c6 diéu
khi&n hodc khong diéu khién, dé ting khodng khong phuc vy clia cAn truc. Mot sO cén
tryc banh 16p ¢6 s& dung thi€t bi cong tac la hé thap - can.

Cac co c4u ciia cin truc banh 16p thudng 1a cdc toi dien ding dong dien mot chiéu
d& ¢6 thé dé dang diéu chinh téc 46 cac chuyén dong cda cdn tryc, dic biét la d6i vai
co ciu nang trong qua trinh ldp rap cac cau kién xay dung. Thigt bj dong luc gdm dong
co diezen quay cic may phat dign mot chidu dé din dong cdc co cdu hojc quay cac
bom d€ din dong he thong thiy lyc cla can truc.

Tuy theo tai trong nang cda cdn tryc ma phan di chuyén c6 tir 2 d€n 5 clu (bao gdm
cac ciu chil dong va ciu diéu khién). Trong trang thai lam viéc, cAn truc tya trén céc
chan tua cing. Can tryc ¢6 thé lam vigc khodng ¢ cac chan tva va di chuyén ¢6 tai voi
tai trong nang nhd (theo chi dan trén dudng dac tinh tai trong eda can truc).

Trén hinh 3.24 1a cin truc banh 16p c6 tai trong nang 100t (tai trong 16n nhat). Can
co ban clia cdn tryc ¢6 chidu dai 15m. Nhé cic doan cén trung gian ma ¢d thé tiing
chidu dai cin lén d&n 20 ; 25 ;25 ; 30 ; 40 ; 50 va 55m. Can cé chidu dai 20 - 40m
duoc trang bi cdn phu khong cé dicu khién. Can c6 chidu dai 45 - 55m dugce trang bi
cin phu ¢6 diéu khién. Cén phuy cia cén truc cing duoc ché tao thanh nhiéu doan, mdi
doan 5m. Khi c¢én tryc lam viéc khong ¢6 cin phu, cap clia méc treo chinh duoc cudn
lén ca tang clia co cdu nang chinh va co cfu nang phu dé nang vat (hinh 3.24b). Nhu
vay, co cdu nang chinh va co cdu nang phu ¢ thé 1am viec doc lap (mot tang lam viéc
con mot tang dimg va nguoc lai) hodic 1am viec dong thoi (quay cung chiéu hoic nguoc
chidu) dé€ tao ra cac toc do nang khac nhau. Khi cén truc 1am viée vdi cdn phu cé diéu
khién thi tang 1 ca co cdu nang chinh dung d& didu khién géc nghieng cda cén phu
(thay d8i tim v&i cla cdn phy), con tang 2 cua co céu nang phu dang dé nang ha vat
(hinh 3.24c¢).

So d6 dan dong cla thigt bi dong lyc va cac ¢co cadu cho & hinh 3.25. Thi€t bi dong
lic (hinh 3.25a) gom dong co diézen 1 quay cac may phat chinh 2, mdy phat phu 3 va
bom 5 cta hé théng thiy luc digu khién cdc chan tya. Khi ¢in truc lam viéc 1au dai tai
mot cong trudmg thi ¢é thé dung dong co dién 4 quay cic mdy phat va bom thiy luc
thay cho dong co diézen 1. Dong co 4 1a loai dong co dung dong dién xoay chiéu, ldy
tir ludi dien bén ngoai. May phat chinh 2 cung cap dong dién mot chidu dé din dong
co ¢du nang chinh, co cdu nang phy, co cdu nang ha céAn (hinh 3.25¢, d, €) va co clu
di chuyén cin tryc, May phat phu 3 cung cdp dong dién dé din dong co cdu quay (hinh
3.25b). So 46 din dong cla cdn tryc banh 16p cho phép k&t hop ddng thoi cdc chuyén
dong sau : nang ha vat va quay cin tryc ; nang ha vat va nang ha can ; nang ha vat trén
mée treo phu va quay can truc.
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Trong truomg hop nay, cin truc ¢6 tai trong nang lén nhat la 160t (duong dac tinh 1
hinh 3.26d). C6 thé ndi thém cac doan trung gian d€ tang chiéu dai can téi 45m (hinh
3.26b). Cdn truc ¢6 thé lam viéc vdi ha thap - cin (hinh 3.26¢) ¢6 chiéu cao thap 45m
va tdm véi d€n 40m. Tai trong nang cia can tryc v6i he thip - cdn & tAm voi nhd nhat
la 40t {(dudng 2 hinh 3.26d}.

Phin quay cda cin truc trén phin di chuyén qua thi€t bi tya quay. Trén phin quay
la thict bi cong tac, thiét bj dong luc, cic co cdu nang chinh, nang phu, co c&u thay ddi
tAm v&i, co ciu quay va cabin diéu khién. Céc co cdu cda cén truc xich chuyén dung
dé ldp rap thudng 1a cdc i dien. Dong dién d€ dén dong cdc co cdu do may phat dién
cha thi€t bi dong luc cung cdp va nhu vay hé thb’ng din dong lam viéc theo so do :
dong co - may phat - ddong co (cda cac co ciu). So dé dong cla thi€t bj dong luc va
céc co ¢du trén ban quay cda can truc xich cho & hinh 3.27a.

Phin di chuyén ciia cin truc xich gém khung di chuyén tya trén hai dai xich qua cic
banh sao chii déng, banh sao bi dong va h¢ théng con lin. B& mat cia dai xich phai dd
Ién sao cho dp lue ciia xich 1én nén dudng nhé hon 0,1MPa. So dé dong cha co cau di
chuyén din déng riéng cho timg dai xich cla cin truc xich chuyén dung dé 1dp rap cho
& hinh 3.27b. M&i dai xich 7 duoc din biing mot dong co 6 qua bd truyén va cac bdanh
sao chll dong 8. Diéu khién quay vong cin tryc bing cdch ham mot ben xich. Mot s&
cdn tryc xich ¢6 co cdu di chuyén din dong chung véi co cdu didu khi€n quay vong
chuyén dung. Ngoii ra, @ mot s6 cin trye xich ¢6 thé diéu khién ting khodng cach gira
cac dai xich dé tang chidu rong phin tya ctia cdn tryc lén nén dudng, ddm bio do dn
dinh cho cin tryc khi l1am viéc.

Cén tryc xich duge van chuyén tir cong truomg nay dén cong truong khac bing cac
thi€t bi van tai chuyén dliing hang niing.

4. Can truc may kéo

Cén tryc may kéo la loai cdn truc ¢d phin quay lip trén may kéo banh 16p hoic banh
xich. Mdy kéo co sd vira la thiét bi di chuyén vira Ja thi¢t bi dong luc ¢cla cén truc. Cén
truc miy kéo thuong ding dé x&p de rong didu kién dia hinh chat hep, dudng sa xdu
va diéu kién thoi it phic tap. Ngoai ra con ¢6 loai cdn truc may kéo chuyén dung dé
1dp dat dudng 6ng nudce, dudng 6ng din dau va khi dot.

Trén hinh 3.28 14 so d6 can truc may kéo KTC-5 ¢6 tai trong nang 5t. May kéo co
s&d 1 cha can tryuc 14 loai médy kéo banh xich T-100M. Trén phan dudi clta khung may
kéo ldp dat ban quay véi cdn 4, co ciu ning vat 5, co ciu quay 6, co ciu nang cin 3
va cabin diéu khién 2. Céac co cdu cia cdn tryc 1a céac toi dién dung dong dién xoay
chiéu do may phat 7 cung cap. Trén cic dia ban xa x0i khong ¢é ngudn dién Iudi, may
phat 7 ngoai viéc cung c¢dp ngudn dién cho cdc co cdu cla cin truc hoat ddng con cé
thé 1am ngudn dién cho cac loai may han, cic dung cy cAm tay (may cdt, may mai cim
tay...) va cho hé thong dén chi€u sdng clia cong trudng. Nguoc lai, khi cén truc lam
viec trén cong truong cd ngudn dién ludi thi cdc co cdu clia cdn truc ¢ thé hoat dong
bing ngudn dién bén ngoai,
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vira va lon thudng 6 dang dan khong gian v6i tiét dién hinh cha nhat hofic hinh thang.
Xe con nang vat 3 véi méc treo chinh chay theo ray phia trén dim cdu con méc treo
phu vai ti trong nang nhd cda palang dién 9 ¢ thé chay theo ray treo phia dudi ddm
cdu. Ty theo yéu cu cong nghé ma dim ciu c6 thé khong c6 congxodn hodic ¢6 congxdn
& mot hay cd hai diu. Chidu dai congxan cé thé dat tdi 25 - 30% chidu dai cia khdu
d6 dim (khoéng céch theo phuong ngang gitta cac dudng ray di chuyén c8ng truc). Néu
khdu d6 ddm khong lon, cac chan céng c6 thé lien kel cung véi dam cdu. 1rudng hop
cdng tryc ¢6 khdu do dim 16n, mot chan c8ng lien két cimg voi dAm con chan céng
kia dugc ndi khép voi ddm &€ ba trir 4o xo léch ciia cOng truc khi di chuyén, tranh kha
ndng ket cdc banh xe di chuyén céng tryc trén ray.

Xe con nang vat di chuyén doc theo ddm ciu nhé cap kéo va tdi dien dao chidu 1
(hinh 3.30b). Co ciu nang chinh ciia cin truc cé hai paling nang vat 4 dt d6i xung tai
hai phia cia ddm cdu va déng thoi nang dim d6 5 cia mée treo. Chc cdng truc cé tai
trong nang Ién ding trong 18p rdp cdc cdu kién sir dung bSn co cdu nang vdi cich mic
cap nhur & hinh 3.30c. T6c do nang ha vat c6 thé duogc didu khién bing cac céch sau :
cd bdn toi cing lam viéc theo chiéu nang ho#c ha ; cic toi 10 va 13 1am viéc theo chidu
nang con t¢i 11 va 12 1am viéc theo chidu ha hodc nguoce lai ; cdc toi 10 va 13 1am
viéc con toi 11 va 12 dimg hojc ngugc tai. DE gidm tai trong tic dung lén dim ciu,
co cdu nang va di chuyén xe con dugce dat trén céc chan c8ng hodc trén cdc thanh giling
cing cla chan cdng. Piéu khién c8ng truc tir cabin 6. Trén cic xe con di chuyén céng
truc phai ¢6 thit bi kep ray din dong may. Khi toc d9 gid vugt qua gidi han cho phép,
dong co cda thigt bj kep ray ty dong lam viec do téc dong cua thiét bi do gié trén
cén truc.

So d6 ket cdu ciia cbng tryc cho & hinh 3.30 duoc sit dung d€ ldp rap céc thiét bj va
cdu kign c6 trong lugng lén trén cic cong trudng xay dung cong nghiép. Cén truc ¢
tdi trong nang ciia méc treo chinh 100¢, tai trong nang clia méc treo phu 10t, khiu do
ddm 31m, chidu cao nang 37,5m va trong lugng ban than cng truc 225t. M&i xe con
di chuy€n cdng tryc chay trén hai ray dat song song.

2. Ciu truc

Cdu tryc duge dung dé xép do, 14p rip trén cac cong trinh xay dyng cong nghiép.
Khi két thic qud trinh xay dyng, ciu truc c6 thé ti€p tuc duoc sit dung d€ phuc vu cho
céc thiet bi cong ngheé cla cong trinh trong qui trinh sit dung.

Theo so d6 din dong, ciu truc cé loai din dong chung va loai din dong rieng. Cau
truc dén ddng chung 1 loai chi ¢6 mot co cdu di chuyén din dong c4c banh xe di chuyén
cdu tryc & ¢4 hai dudng ray nhé cac tryc truyén. Phuong 4n din dong chung thuong ap
dung cho cédc loai ciu truc cé khiu do dam nho, téi trong nang khong 1én. Can truc ¢é
khdu do dam lon thuong dung din dong riéng (cdc banh xe di chuyén & méi dudng ray
duge din dong bling mot co cdu rieng).
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Theo két ciu thép clia dAm cdu ¢6 loai cdu tryc mot dim va c4u truc hai didm. Cau
truc mot ddm thudng c6 tai trong nang dén 10t, khiu do ddm 5 - 17m va thudng su
dung palang dién chay trén ray treo doc theo dim thay cho xe con nang vat. Cau truc
hai dim c¢ tai trong nang 16n, dim cdu thudng c6 tiét dién hinh chir nhat va la dim
hop hoic dan khong gian. Loai dim hop duge sl dung phd bién hon..

Trén hinh 3.31 12 loai cdu truc hai ddm v&i co cdu di chuyén cdu tryc din dong rieng.
Ciu tryc gédm hai bo phan chinh : ddm céu 2 va xe con nang vat 3. Cac ddm cdu dugce
lien két cung véi ddm cudi dat doc theo dudng ray va tua trén cac cum banh xe di
chuyén cau tryc. Ray cda ciu truc duge dat uen he ddm d& ray & trén cao va tya vao
k&t cdu cong trinh. Din dong céc banh xe di chuyén biing cac co cdu di chuyén 6 dat
tryc ti€p 1én ddu dam ciu.

o o ARy
I 2Rl

e N\ e 1l

Hinh 3.31 : Cdu truc hai ddm

Xe con ¢é thé chay trén ray doc theo ddm ciu nh¢ co céu di chuyén xe con 5. Do
khoang céch gitta cac ray trén hai ddm cdu rdt nhd ma co c4u di chuyén xe con thuong
din dong chung. Trén xe con dit co cdu nang 5 c6 tang va paling kéo. Cu tryc ¢ tai
trong nang trén 20t thuong dugc trang b hai co cdu nang. Téi trong nang cua co cau
nang phu thudng nhé hon tai trong nang cta co cdu nang chinh 3 - 5 lan. T4t cd cac
co cfiu clia cdu truc (nang vat, di chuyén xe con va di chuyén cdu tryc) thuong la cac
ti dien dao chidu vdi so dd din dong phd bign 1a : dong co dign - khép ndi - phanh -
hop gidm toc - bd phan cong tdc (tang cudn cép hodc banh xe di chuyé&n). Cau truc
duoe didu khién tir cabin 1 treo dudi didm ciu.

Cau tryc dung trong xay dung va phuc vu céc cong trinh ning luong thudng cd tai
trong nang lon. Thi du nhu ciu truc phuc vy trong cac budng mdy clha nha mdy thiy
dién thuong c6 tii trong nang ciia méc treo chinh 100 - 400t, téi trong nang cia méc
treo phu 20 - 100t, khdu do ddm 20 - 23m va chiéu cao nang 20 - 25m.
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Cac thap 1 cla cén tryc cap ¢6 thé 1a loai ¢d dinh cA hai thap, loai ¢ hai thap di
dong trén ray hodc mot thap di dong va mot thap cd dinh. Nhu vay, tiy theo kha néng
di dong cta thdp ma mién phuc vu ciia can truc cap cé thé 1a mot duong théng (ci hai
thap c& dinh), mot cung tron (mot thap ¢ dinh con thap kia di dong) hodc hinh chir
phat (ca hai thap déu di dong). Cép treo 3 1a loai cap chuyén dung dugc boc kin dé céc
banh xe cha xe con cé thé chay d& dang trén nd) lop boc ngoai ddm béo cho cap ¢ bé
mit nhén, tron déu va chang gi). D& tinh todn cip 3, ngudri ta gid thiét cap 1a mot day
mém, ¢6 dinh hai ddu, chiu tai trong phan bd q, N/m do trong luong ban than cap va
tai trong tap trung Q, N do trong lugng xe con va vat nang.

Can truc cap thudng cd hai thap cao bing nhau nén ta tinh cip treo cho trudng hop
nay. Chiéu dai cap bing doan thing noi hai diu thap A va B, d0 vong 16n nhit 1a &
diém gitta ctia AB va luc tap trung Q dit & diém gitra nay (hinh 3.32b). Muc dich clia
tinh todn 1a xac dinh cac phan lyc T, = Tg. Ldy luc cing cap T nhin véi hé sO an
toan (k = 3 + 4) ta s& dugce gid tri lyc dut cép va dua vao d6 ta chon cép treo. Pé€ tinh
T, ta phai tim dugc Va v Hy Vi Tp = \RJ_%:HZA.

Theo hinh 3.32b, ta ldy phuong trinh can bing momen dng véi diém B :
1 I
Vad=qlz -Q.-=0
A Q45 Q >

VAz-cL'HQ,N

) (3.16)

D& tim H,, ta xét doan cap AC voi lyc cing tai diem gitra T¢ tac dung theo phuong
ngang (ti€p xic voi dudng cong). L&y phuong trinh can bing mdmen Gng v@i diém C,
ta co :

{ o
VA'EFHa'fmax %.Z=O
H, = — (v L_og.Py oy . (3.17)
AT e N M2 8T ‘

 Theo (3.17) ta thdy do vong i, cang nhd thi Hy cang 1¢n, Hy s& vo cung ldm néu
theo 1i thuyé&t c4p treo khong c¢6 dd vong. Thyce t& cap treo cho phép ¢6 dd vong sau :
fmax

!
Tw (3.17) va (3.18) ta c6 phan lyc ngang Hy :

HA::;.(Y;—%),N (3.19

Nhuoc diém chinh cla cAn truc cdp 1a cép treo dao dong theo phuong thing dung
khi do tai dot ngot (thi du khi do vat ligw roi clia giu ngoam, khi cdn truc van chuyén

£ =

= 0,035 + 0,05 (3.18
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Trong truong hop tdng quéat (hinh 3.33), mot chu ki 1am vig¢c bao gdm cac thoi
gian sau :

tek =ty + ty + 20ge + 2t + 24, F L F D+ Ly S (3.21)
Trong dé :
H, +h

v

th = - th&i gian nang vat ;

n
H, - chiéu cao cla cong trinh, m ;
h - khodng cach tir mit trén clia cong trinh dén mit dudi cia vat ndng, m
v, - t8c do nang, m/s ;
H,+h
th ="
Vh
cin thiét voi t6c do ha nhanh (n&u cin tryc c6 hai toc 40 ha) d€ nit ngdn thai gian ha |
t;, = t, n€u can truc c6 toc do ha biang tdc do nang ;

i .
tge = v_o_ - thori gian di chuyén cdn tryc ;
de

_ théi gian ha méc treo khong tai sau khi da 1dp dat vat nang vao vi tri

I, - chiéu dai quang duong di chuyén, m ;
Vi - t6c do di chuyén cin truc, m/s ;
g = — - thoi gian qua
= - ¥ :
q fmq g quay
o - goc quay cia can tryc. do ;
ng - t6c do quay cda cén tryc, vg/ph ;
{ .
t = — - thoi gian thay d8i tim voi ;
[RY
I, - quang dudng vat nang di chuyén theo phuong ngang khi thay ddi tdm véi, m ;
v,y - 10c do thay d6i tim véi, m/s ;

h . . . -
t; = —- - thoi gian ha hang xuong vi tri lap rap ;
0

v, - toc dd ha ldp rap, m/s ;
h . 14 .
t, = — - thdi gian nang méc treo 1én vi tri [ap rdp sau khi da d¢ hang ;
Vn
- thot gian cdc cong viéc lam bing tay (d6i voi méc treo) gdm thoi gian budc

hdng, thoi gian giir hang trén méc treo & vi tri lip rap d€ chinh va c@ dinh, thoi gian
de méc treo va day ching khéi hang.

Dé nang cao nang sudt cda cin tryc, ¢ thé ket hop cing mot hic mot s& chuyén
dong. thi du nhu dong thdi quay va di chuyén cén truc va ha méc treo v.v... Trong
rudng hop nay, thdi gian cda chu ki lam viéc chi tinh v&i chuyén dong co thdi gian

151






Mg-M, -EM,
ko, = > 1,15 (3.23)
Mg

Trong do6 :

Mg = Gl(b + c¢)cosa - hsina] - mOmen gilr do trong lugng bin than cdn truc (ké ca
doi trong) G ¢ toa do trong tam la ¢, b ;

Mg = Q(A - b) - mdmen lat do trong lwgng vat nang Q v&i tdm véi 16n nbit cda can
truc A

M, = W,a + W,L - mémen lat do gié v&i W, la lyc gid i6n nhit & trang thii lam
viéc tac dung Ién cin truc va W, 1a lyc gid 16n nhdt & trang thdi lam viéc tac dung lén
vat nang quy vé ddu can ;

2 Mg = My + My, + M - momen lat do cdc lyc : qudn tinh cda vat nang khi phanh
trong qud trinh ha vat My, ; quén tinh cda céin tryc va vat nang khi phanh co c8u di
chuyé€n My, ; quan tinh 1i tam cta vat nang khi quay M.

%.?(A - b) (3.24)
1

M, =
Trong do :
v, - t8c dd ha vat ;
t; - thoi gian phanh vat nang trong qud trinh ha.
My =8 Yooy, Q Yooy (3.25)
g b g b
Trong do :
Vae - t0c 30 di chuyén cda can truc ;
ty - thoi gian phanh cta co cdu di chuyén. O day luc quan tinh cda vat ning Q khi
phanh co ciu di chuyén dugc quy vé& dau cén nén cé cdnh tay don 1a L.

Khi quay cin truc, xuft hién Iyc quén tinh li tm cda vat nang F = Q 0% .1, quy vé
g

diu cdn va tao ra mémen M, = FL, véi o = % va ban kinh quay cla vat nang
r=A + HigP

Trong do :

n - 8¢ dd quay cla can truc vg/ph ;

B - g6c nghieng cha cap khi quay do tdc dung ciia Jyc li tam va tgp = %

Thay céac gid tri cda © va r vao cong thife tinh lyc i tam F ta ¢6 :

F= %.(%)z.(;\ + High)
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col g ~ n° thi

Q
2
Suy ra : F = Q'niA
900 -n" . H
2
.0 AL
Vay M, = 20 g L (3.26)
900-n“. H

He s6 On dinh kg, phai duge xdc dinh khi cn ¢é tim v6&i 16n nhat va & hai vj tri
cdn ndm vuodng goc voi canh fat va cdn ndim & vi tri tao g6c 45° so vdi canh lat.

On dinh tinh khi c6 t3i 1a trang thai ma cin truc ndm trén mit phdng ngang, cin cda
cdn tryc ¢ tm v&i lon nhat, cin tryc mang tdi bing tai trong nang danh nghia Q va
khong chiu cde lyc gié va quan tinh. Trong truéng hop nay, hé s8 8n dinh tinh khi c6
tai phai théa min didu kién sau :

M
kpp=—2 - S0+, (3.27)

Mg Qa-by ~

Trong trang thai khong lam viéc, én dinh ban than can truc dugc ki€m tra voi cac
di¢u kién sau : cin truc khong mang tai dugc dit trén mat phéng nghiéng mot g6c o
vé phid sau ; cdn cia cdn truc 6 tAm v&i nhd nhat va cin truc chiu lyc gié & trang thai
khong lam viée W, (hinh 3.34b). Nhu vay cin truc ¢6 xu hudng 14t vé& phia sau va he
s& 8n dinh ban than cla cin truc trong trang thai khong lam viéc duoc xac dinh theo
¢ong thue : :

Mg G(b-c')coso~h’ sina |

M,, W, a’

ko = > 1,15 (3.28)

Poi voi can truc ur hanh ki€u can nhur cin truc 0t6, can truc banh 16p, cdn truc xich,
thi phéi kiém tra them truomg hop 6n dinh cla cdn truc khi di chuyén trén doan dudmg
¢ do nghiéng ngang va nghiéng doc mdy.

3. Chon can truc

Mot iing dung phd bi€n cita cdn tryc 13 ding dé lip dit cac cong trinh xdy dung dan
dung v cong nghiép. Chon loai va d0 1on cda cin truc dung cho cOng viéc nay cdn
theo cdc buoc sau :

Bude 1. Dua vao dac diém cla cong trinh nhu kich thu6ce bao, miat bing cho phép
mady duing, Kich thude va trong lurgng I6n nhét cia két ciu tap rap, khoi lugng cong
viéc vi cong nghe tip dat dé xac dinh céc thong s& lam viéc clia cin truc nhur sirc nang
(momen tai), chiéu dai tay cin, chidu cao nang, tim vdi, cuong do lam viéc, ning sudt..,
ti€n hanh chon cén truc.
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Buoc 2. Dya vao mot s¢ phuong dn di chon, xac dinh va so sdnh cdc chi tiéu kinh
t€ ki thuat d€ chon ra phuong an phd hop nhat.

Sau day s& gidi thiéu cach xdc dinh mot sd thong s6 chi y&u dé chon cén truc phuc
vu thi ¢cong xay dung.

- Khéi lugng nang Q

Q=G+q

Trong do :

G - khdi lugng vat nang, t ;

q - khd&i lugng thiét bi mang va phu kién dé wreo hing, t.

Chiéu cao nang h:

h=H,+ hy +hy +hy

Trong d6 :

H. - chidu cao clia cong trinh, m ;

h; khodng cich an toan khi dich chuyén hang trén bé mit cong trinh. thuong 18y
bing 0,5 - 2m;

h, - chiéu cao ban than két ciu Idp rip ;

hy - chiéu cao cip treo hang.

Tam vai b

Khi cin tryc di chuyén trén ray (cdn truc thap) (hinh 3.1a), ¢6
b=A+B + Al

Trong d6 :

A - khodng cach an toan duge chon dim bdo sao cho khi 1am viéc may khong cham
vao cong trinh. Khe hd tinh tir diém xa nhdt ca médy so vdi truc quay may dén mép
cong trinh duge lay 0,7 dén 1,0m.

Néu cin truc dit cd dinh thi tdm v6i phy thude vao s& may truc duoc ho tri. von
tuy€n phuc vy 1a F, thi tdm v&i cdn thiét s& Ia (hinh 3.35b) : '

/_T\ _:;.— ’ N
m m
T
=t -
o ¥
|
a) b}

Hinh 3.35 : Xdc dinh tdm véi yéu cdu ciig can truc
a) Cén truc thdp di chuyén trén ray ; b) Cdn truc thdp ddt 6 dinh
1. Cin truc thap dit ¢d dinh ngoii cdng trinh ;
2. Cén tryc théap dit co dinh trong long cong trinh.
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hs - chidu cao tir mit bing may dung dén tam chdt chin cin
X - khoang cach tinh tir mép trong cong trinh dé¢n diém Idp ghép ;
b, - khoang céch tir chot chan cdn dén mép cong trinh.
Goc oy, can diam bao didu kién:
A min € 0
Trong d6 .
o, - géc nghiéng cin 16n nhat cho phép clia cin truc (ing v6i tAm vdi nhd nhdt).
Khi nay chiéu cao nang méc h dat duge la
h = LipSinct g, + hs - hyg
Trong do6 :

hs - Khodng cach tr tam moéc d&n dinh can, dé ddm b3o hang khong cham vao tay
can thi:

h] + h4 = %tgamin + (0,5 = 1,0)[’1’1

¢ - chidu rong vat nang.
Tam vai dat duoc

b =b| + Lyincnsot iy

4. Cdc thiét bi an toan trén can truc

D€ diam bao an toan, cin truc phii dugc trang bi diy di céac thi€t bi an toan nhu :
thi€t bi han ché€ tii trong nang : thi€t bi han ch€ hanh trinh cba cdc chuyén dong (nang,
di chuyén xe con va cfn truc, nang ha cin, quay. ..) ; cdc thiét bi chi do nghiéng cla
cén truc, gée nghiéng cda cdn ; thiét bi han ch€ mémen quay (khép gic¢i han moémen) ;
cdc u chiin ¢6 gidm chén ; thiét bi do gi6 va kep ray v.v...

Thi€t bi han ¢h¢ tdi trong nang gdém céc role va cac cdm bién lyc. NS ty dong ngit
dong co cta co cdu nang khi vat nang qué gia tri cho phép tng véi mbi tAm véi. Dai
voi can tryc kiéu can, phai diéu chinh thi€t bi han ch€ tdi trong nang cho phil hop véi
cdc duong dic tinh tai trong cda cdn tryc.

Cic thiét bi han ch€ hanh trinh chuyén dong gém : thi€t bi han ché chiéu cao nang,
thi€t bi han ch& hanh trinh di chuyén cén tryc va xe con, thiét bi han ché€ géc nghiéng
cn, thiét bi han ch€ géc quay (& mot s6 cdn tryc). Bd phan chinh cia céac thiét bi nay
la cong tdc hanh trinh dat & di€ém cudi hanh trinh chuyén dong dé wy dong dimg cac co
cdu nang, di chuyén, thay ddi tAm v&i vd quay, ddm bdo cho vat nang hodc cén truc
hodc xe con hodc cin cda ciin tryc khong vugt ra ngoai gidi han hoat dong clia ching.
Sau khi dirng co cdu, cong tic hanh trinh khong ngén can viéc didu khién co cdu chuyén
dong theo chiéu nguge lai. Ngoai ra & cudi mdi dudng ray cda cén truc hodc xe con
con duge trang bi u chidn ¢é giam chan.
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Can tryc xich dwoc van chuyén bing cic phuong tién van chuyén hang ning hodc
dudmg sit c6 hodc khong thio roi cac cym lgn ty theo kich thudc va tai trong cila ng.

Van chuyén cén truc thap bling hai cach : cin tryc c& nhd va vira van chuyén bing
diu kéo trong trang thai x&p gon (thy k&t cdu) nhumg khong thdo roi ; can truc thap ¢&
16n cAn thio thanh cac cum 16n khi van chuyén.

Trudce khi lip dung cin truc phai thuce hién cic cong viéc chudn bi sau : chuédn bi
bii ldp dung (don mat bing, dat duong ray néu 12 cdn truc chay trén ray, chudn bi moéng
né€u 1a can truc thap ¢d dinh) ; chudn bi ludi dign ; chuén bi ¢4c try neo cap, duong day
ti€p dat ; chudn bi cdc thi€t bi va cin truc phy trg cho qua trinh 1dp dung v.v...

Phuong phéap ldp dung cén truc tay thudc vao két cdu clia no. Vigce 1dp dung can truc
thap dugc thue hign theo cac bude chi din trong i lich may.

Cin truc thap cd thap quay duoc 1dp dung nhanh va t&n it cong sic hon cd. Cén true
duoc van chuyén dén noi ldp dung trong tu the ndm ngang, dau thap dat trén dau kéo
con khung di chuyén duge dat trén céc banh 16p. Trong tu the van chuyén, cén truc chi
thdo ciac doan thap trung gian, cac doan cin phia trén (doan cin dudi gap doc theo
thap), cabin va doi trong. Pau kéo dua can truc ndm doc theo ray, ding cdn truc 6to
dat dau thap lén u ke chuyén ding (hodc ké bing ta vet) va diat khung di chuyén ciing
cac banh xe di chuyén cén truc lén dudng ray, gidi phéng ddu kéo va banh 16p (hinh
3.38a). Sau d¢ 1Ep cabin va dat doi trong lén cin truc. Dung palang nang can kéo thap
lén va o8 dinh & vi tri thing ding (hinh 3.38b). Ldp cac doan cén va ti€p tuc dung
paling nang cin dé nang cén len vi trf lam vige. Chan thap cd ti€t dién rong va ¢6 dang
nhir cai ¢8ng d¢é noi thém céc doan thap trung gian tr phia dudi (hinh 3.38¢c). Vige ndi
them céc doan thap d€ ting chiéu cao nang dugc thuc hién nh¢ co cu nang vat va
palang nang thap (trinh ty thyc hign nhu dd md td trong muc cin truc thap ¢6 thap quay
va hinh 3.38).

Hink 3.38. So d6 ldp dung cdn truc thdp c6 thdp quay kiéu KB
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Can tryc thap v&i diu quay thuong duge 1dp dung tr céc cum Ién nhd can tryc 6td.
Trinh tu WEp céc cum duoc huong din ré ring trong 1i lich may. Sau khi 1dp dyng cén
tryc vdi cac doan thap co ban, ¢d thé ndi thap dé tang chiéu cao nang nhu da trinh
bay §3.6.

Sau khi k&t thic qua trinh 1ip dung, c6 thé ti€n hanh kiém tra cdc co cdu, cic thi€t
bi an toan va thir tai.

Qud trinh thdo cin truc dugce thyc hién nguge véi qua trinh 1dp dung can truc.

6. An toan trong sit dung may ning

Viéc ki thic, sir dung may nang phai tuan thi theo cic tiéu chuin an toan khi thiét
k&, Hdp dai va si dung may nang do B Lao dong - Thuong binh va Xa hdi ban hanh.
Sau day Ia mot s& quy dinh chung trong khai thac, sit dung mdy nang.

Miy narg duge dua vao st dung phdi ¢6 ddy di cdc tai liéu ki thuat va cac bién ban
ki€m tra, thér tdi do ngudi ¢6 thdm quyén ti€n hanh (bién ban phai ghi r6 ngdy, thing
ki€m tra, thi¥ 1ai).

Tai ligu ki thuat cia may gém 1i lich mdy, tai liéu huong dan 13p dung va st dung
do nha may ché tao bign soan. Trong li lich may phai ¢ toan bd dic tinh ki thuat cda

may, cac co ciu, cac thiét bi an toan, so dé din dong cédc co ciu, so d6 didn va cac ban
vé chinh.

Cong nhan duge phép diéu khién cin truc phai & tudi trudéng thanh va ¢ ching chi
da qua lop ddo tao 1ai cdn tryc do cdc co quan ¢ di tham quyén va kha nang chuyén
mon t6 chirc (co quan nay phai ¢6 gidy phép dao tao). Ngoai ra cong nhan li can truc
phai tham gia cac dgt kiém tra tay nghé va b3 tic ki€n thire dinh ki.

Cén tryc phéi duge kiém tra, thi nghiém va ding ki tai co quan dang ki€m trude khi
dwa vao sir dung 1an diu, sau khi van chuyén va ldp dit & vi tri Jam viéc mdi, sau khi
stra chira lon hodic cdi tao va dinh ki sau m&i khodng thdi gian nhat dinh.

Viéc kieém tra, thir tdi phdi dugc ti€n hanh tai chd {dp dir cdn truc va phdi c6 day dd
cdc tai lieu ki thuft can thi€t cho cong viéc nay.

Kiém tra két cdu gém viec khio sat toan bo hé thdng may xem c¢é dap ing dugc cic
yéu cdu trong tiéu chudn an toan khoéng, xem xét trang thai két cfu thép, cic chi tiét
va cum chi tiét quan trong va d8i chi€u vdi cic s§ lidu trong tai lidu ki thuat clia may.

Thir ta: cdn tryc gdm thit tai tinh va thk tai dong. Thir tai tinh nhdm myc dich kiém
tra bén va tinh 6n dinh cia cin truc. Tha tai tinh 14n ddu, sau khi ldp dung & vi tri mai,
sau khi sira chit. .¥n va cai tao, can truc duge thir vai tai trong vuot 25% so vt tai
trong danh nghia. Tai trong thd dugc nhac 1én cao 100 - 200mm va giir nguyén trong
10ph. Sau khi do 1ai, moi chi ti€t cda cdn truc khong bi bi€n dang hodc ¢ vEt nit.

Thir ta) dong nham muc dich kiém tra cdc co cdu lam viéc va cac phanh vdi tdi trong
lam viéc tan nhat hodc vuot 10% so vai tai trong danh nghia. Cén tryc duge thir tat ca
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cac chuyén dong (nang ha vat, quay, di chuyén thay d8i tim vdi va phanh) it nhat ba
lan. K&t qué thir tdi dwge ghi vao li lich mdy co chi ro ngay thang, cac nhan xét, k&t
luén va ki&n nghi.

Khi st dung cin truc, phai tuan theo céc quy pham an toan chd y€u sau

- Phai dam bao ché do kiém tra, cham séc¢ va bao dudng theo ding chi din cia nha
may ché tac. Can bo ki thuét, quan li thi cong 14 ngudi chiu trach nhiém vé tinh trang
ki thuat cda may.

- Nguoi l4i phai ndém vimg déc tinh KT thuat, chic ning cda cin tryc va thao tac thudn
thyc dung theo hudng dan trong i lich may.

- Cén tryc chi duoc phép nang nhung vat c6 trong lugng khong 16n hon tai trong
danh nghia cda cin tryc, d6i v&i cdn truc kiéu cén thi momen tai trong khong duge
vuot quéd gia tri cho phép. Trong tai liéu ki thuat cda can tryc phai ghi 6 rang, chinh
xdc tai trong nang cung cac thong s& khac va ngay thang phai ti¢n hanh kiém tra, thif
tai tiép theo. |

- Céc cép ching vat nang phai dwoc tinh todn chinh xac, bude ding ki thuat va phai
duoe thit téi ¢6 ghi 16 thoi han st dung ching. Khong ndi cap dé tang chiéu dai.

- Phéi thong nhat chinh xdc cic tin hieu lién lac gifra ngudi l1ai va ngudi 14p rap
true tiép. '

- Cin truc tu hanh khi 1am viéc phai ding ving trén cdc chan tya trén nén cung.

Trudng hop nang vat nhe khong cin chan tua phai duge chi ro, cu the trong hudng din
sit dung cén truc.

- Khong dugc phép dat cin truc lam viée & noi ma nén duong khong di dé cung,
dd d&c 16n hon mie cho phép va noi dét 18.

- Khi nang vat, dau tién phai nang lén 200 - 300mm dé ki€m tra cach budc hang va
do tin cay cGa phanh. Khong duge nang va chuyén hang qua noi c6 ngudi di lai, trong
pham vi lam viéc clia cdn truc cén ¢6 bién béo va cdm ngudi qua lai, khong duge cdu
hang l1én 610, toa tau khi trong d6 c6 ngudi.

- Khong d€ vat nang & trang thai treo khi gidi lao hoac hét gio lam vigc. Khong kéo
1& vat nang trén mat dat bing mée treo. Khi hét gior lam viéc phai ngit ngudn dién cda
cAn truc va néu la cin truc lam viéc ngoai trdi phai déng thi€t bi kep ray.

- Ngoai nhirng diém chung trén, cin phéi tuan theo cic quy pham an toan khac trong
tieu chudn an toan tiy theo loai may nang cu thé.
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Chuong 4
MAY LAM PAT

§4.1. PAC PIEM CHUNG CUA QUA TRINH LAM VIEC VA PHAN LOAI MAY
LAM DAT

Cong tac 1am ddt 1a mot thanh phin cda phén 16n céc cong trinh xay dyng dan dung
va cong nghiép, cong trinh giao thong, thly loi, thiy dién, san bay, bé&n cang... D6 la
mot trong nhing céng viéc ning nhoc va cé khdi lu'orng Ién: 1m? cong trinh cong nghlep
thudng phai ¢6 1.5 - 2m? cong lam dat hay im?® cong trinh dan duyng co6 0, 5m® cong
lam dat. Trong cic cong trinh d6, dit 1a ddi tugng gia cong vdi nhing phuong phap va
muc dich rat khic nhau, nhung xét cho ki. ta ¢o thé thu gon trong cic khau sau: dao,
van chuyén, dip, san bing va diam len.

Pao pha dit hay néi cu thé hon la vige tach khoi khdi dat nguyén thd 12 mdt nguyén
cong chil yéu cla qué trinh gia cong dat. Gin 80% khdi lugng dao va dao chuyén dit
dwoc thyc hién bing phuong phap co hoc; c6 nghia 12 dét duge tich ra khéi khoi dat
nho tac dong truc ti€p cda bo phan cong tic clia mdy lam dat vai dar. Mifce tiéu hao
nang lugng cho mot Im* dat gia cong bang phuo'ng phdp nay tir 0,05 dén 0,6 kW.h.
Trong khi d6 nang luong diung gia cOng 1m? ddt bing phuong phédp thity lyc (chi€m
gdn 12% khdi lugng dao phd) cao hon, tir 0,15 dén 5 kW .h, c6 khi con cao hon d6i vai
loai ddt ning. Doi véi dat ndng va dat doi ndi co thé gia cong phuong phép né min

(chi€m tr 1 d&n 4% khdi lugng ddo phd), tuy t6n kém hon nhung cho phép nit ngdn
thoi gian thi cong.

Phdn 16n bo cong tac clia may lam dat vira lam nhiém vy dao phd dét vira lam nhiém
vu di chuyén dat. Viéc san va dim lén dét d€ gidm thé tich va tang khoi lugng riéng
(i trong) cia dat thuong s& dung mdy chuyén dang va mot phén co thé nh¢ chinh trong
lwong ban than mdy dho chuyén dat trong qua trinh lam vigc.

Ngudi ta c6 thé phan loai may lam dat theo ché do lam viée (lién tuc hay theo chu
ki), theo muic d6 co déng Wic ta ching ¢6 thé ty hanh, kéo theo hay nira kéo theo nhimg
cht yéu thudng phan loai theo cong dung cla chiing. Trong xdy dung thudng st dung
cdc loai may lam dit sau:

- Mdy dao dit: ¢c6 mot gdu hay nhiéu gdu dung dé dao xic dat réi d8 vao phuong
tien van chuyén van chuyén dé di hoic d6 thanh dong.

- M4y dao chuyén dat: 1a nhitng méy dao dat roi gom lai thanh ddng hay chuyén di
va san ra thanh timg I6p.
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- Mdy dam dat dung d€ len chat dat

- Thiét bi gia cong d4t bing phuong phép thiy lyc: dung dong nudc cé 4p suat cao
48 lam x6i 1& dat. dong bom dé hit ddt lin nude ddy vao dudng Ong va chuyén dén
noi dd.

- May lam cong tac chudn bi: may xéi toi dat, mdy don bing, mdy nhd r€ cay. ..

§4.2. TINH CHAT CUA DAT VA TAC DONG TUONG HO CUA CHUNG VOI
BO PHAN CONG TAC CUA MAY

Tinh chiit vat li. co hoc, thanh phén cdp phoi (d0 hat) cua dit ¢6 Anh hudng lén dén
qué trinh 1am viéc cda may lam dat.

1. Khé'i lwgng riéng cda ddt y: dnh hudng 1on d€n qua trinh lam viéc cda may nhu
tang lye cdn ma sat. co gia tri nim trong khodng 1,5 - 2,0t/m’

2. Thanh phén cdp phoi: 12 i 1& cac hat trong 44t c6 kich c& khdc nhau tinh theo
khoi luong. xac dinh bing phin tram (tr 0,005 d&n 40mm).

3. Pé dm: 1 lugng nudce chira trong dat tinh theo phin trim cta trong luong, can
trude va sau khi sdy kho mau dit. Do 4m anh hudng dang k& dén lyc can cér dat.

4. Khd nang tham nwoc: 1a kha nang dé nudc tham qua nén ddt, phy thudc vao kich
thude cac hat ciu thanh nén dat.

5. Tinh déo: 1a khi nang gita lai sy bi€n dang do ngoai lyc tac dung va sau khi thoi
tic dung. N&u do am trong dit déo tang 1én thi dit khong chi bigén dang ma con xuat
hién trang thai truot.

6. Pé dinh két: tic kha ning chong do sy phan hat ddt dudi tdc dung ngoai lirc. Dat
¢6 do dinh k&t cao nhil 1a dat sét, ngugc lai 1a cat kho.

7. B¢ toi: 12 do ting thé tich cda khoi d4t sau khi bi dao x¢i. D6 toi duge xdc dinh
bang h¢ 56 k. 1a ti 50 thé tich khdi dat V| sau khi bi dao xdi v thé tich trude khi bi
diao xd1 V.

k, = V| /V, : k, ciia ddt nhe = 1.2
k, cia ddt vira = 1.3 : k, cha ddt chat = 1,75,
8. Ma sdt: duoc dic trung bing he s6 ma sit. Ma sét trong la ma sat giwa cac phén

Wr ctia dit khi ¢6 sur dich chuyén twong d6i voi nhau (hé s6 ma sit gitra dat va dar) va
ma sdt gitra dit v&i cac vt thé khdc nhu kim loai clia bg cong tac.

Hé s6 ma sat trong | cla dét nhe 1a 0,9; dat vira 12 0,5 va dat chat 1a 0,3.
9. D6 hin: xudt hien khi bé mat ti ciia mdy trén nén d4t thip hon xung quanh.

May lam dat thuong dang dé gia cong céac loai ddt cdp I - 1V; d6i vai cdp dat cao
hon thudng phii n6é min hodc lam toi trudc.

Su tic dong twong hd gitra b cong tic va dat khi may lam viée 12 mdt qué trinh
phtrc tap. Ching ta cin phan bigt hai khai ni¢m khac nhau:
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- Pao ddt thudn ey, tic la dit duge tach ra dudi tic dung cda bo céng tic gidng
nhu ta dung chiéc cudc, thudng, mai, nhw lugi x61 clia may xdi... (hinh 4.1.a).

- Dao dat va tich lai khi dat bi tach ra dudi tac dung ctia bo cong tac nhu gau cida
mday dao (hinh 4.1a, b, ¢), lugi (i cla mdy di... (hinh4.1k).

K&t c&u ciia bd cong tic cla céc loai may dao va may dao chuyén dit c6 dang giu
(may dao, may cap) hay dang luGi gat (mdy 0i, may san). Bo cong tac c¢6 dang giu la
mdt khoang chira véi ludi cdt ¢6 rang (hinh 1.4.b, ¢, d, g) hodc khong c¢6 ring (hinh
l.4e, h, i, k).

Hinh 4.1 ;: Nhitng dang co ban ciia b6 cong tdc ciia mdy lam dat
a) Luci x6i; b) Gdu ngita ; c) Gdu sdp ; d) Gdu qudng ; e) Gdu xic ;
g) Gdu ngoam ; h) GAu san ; 1) Thing cap ; k) Ludi ui.

G4u khong ¢6 rang thuong dung dé€ gia cong cat va cat pha, con giu co ring chu
y&u diing dé gia cong céc loai dét chit. Khi lam viéc gdu duge di chuyén sao cho ludi
cit hoic rang giu an vao khdi ddt va tach phoi d4t ra. Dat tach ra duge don vaoe gau
va chuyén t6i noi d6. B cong tic ¢6 dang ludi gat c6 gdn dao cdt & dudi (hinh 4.1k)
duoc goi 1 lugi cit. PE pha vo dat chat doi khi con gdn thém ca rang phy & ludi cit.

Phén cdt cda bo cong tic clia may lam dat cé dang hinh cai ném (hinh 4.2), ¢6 gidi
han b&i mit trude 1 va mat sau 3. Pudng giao ti€p cda hai mit nay goi la mép cit 2.
Ciéc thong s6 chia lugi cit 1a géc sdc (géc nhon) v, géc cdt 8 va goc sau o. Luc cdn cit
dao dat phy thudc nhiéu vao cac gdc nay.

Luyc cAn cit va dho d4t 12 tinh chit co hoe quan trong nhit, ¢6 anh hudng quyét dinh
dén ning sudt lam viéc clia may lam dat. Ching ta cin phén bigt:

- Luec can dao ddt: bao gém cac luc can cdt ddt va céc lyc cin khdce do khéi dat tich
luy trudre lugt xdt gay ra;

- Liec can cdr dar: chi bao gdm lyc cin khi tdch d4t ra thanh phoi dat.

Hinh dang va kich thudc cla phoi ddt phu thudc vao loai dat gia cong (hinh 4.3a,
b, ¢). Theo I.A Vetrov, viéc tach dat ra khéi khéi dit, tao thanh vét cit dang hinh thang
& trudc mbi rang cdt (hinh 4.3d): ddy 16n ndm trén bé mit nén dat.
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a) b o

Hinh 4.3 : Hinh dang ddc trumg cia phoi ddt
a) Khi gia cong ddt déo ; b) Dat toi ; ¢) bt bén chdc
nhie bi dap vo ; A) Vét cdt dang hinh thang ;
Hinh 4.2 : Cdc théng sé hinh hoc I. Viing chiu lyc ¢t trude rdng ;
cia ludi cdt. 2. Vung bi phd vé do canh ring gay ra.

Trén thyc t& cé thé coi cdc canh bén cha vét cit 14 dudng thdng nghieng mot goc v,
so v&i mat phing cit.

Ving dat bi phi v& do canh ring gay ra bit ddu tir 4o sau:

hy =k . by

Trong 46 :

h; - do sau cla ring ngdp trong dat;

k, - he s& do sau cda vong bi pha v& do canh rang gay ra.

Géc v, d6i vai nhidu loal dat 14 30° va kg = 0,85 + 0,90.

Trong qua trinh cdt dat, dat dugc tach ra khoi kh&i ddt dudi dang phoi, ¢6 trang thai
ng suit phic tap. Phan trude rang (phan 1 hinh 4.3d) chi y&u la trugt va nén. & canh
nghiéng bén (phin 2 hinh 4.3d) la tach va truot; & hai bén canh rang 1a cdt. Trong qua
trinh khai thac bo cong tac cda may lam dat (ring gdu, dao cét cia ludi Gi...) do tac
dong véi dat s& bi mon nén mép cit bi ve tron sinh ra cac luc can phu, lam tang luc
can dao (co khi tdi 1,5 1an so véi khi con sfc). Vi vay, dé tang tinh chéng mai mon
clia bd cong tac, cac mit trude cla rang gau hay lugi cit thuong han dip mot iop chdng
mon hay gdn cdc tim hop kim gém cing (phén 2 hinh 4.4). Lép chdng mon nay co tac
dung ty 1am sdc cho mép cit khi n6 bi ta di.

Khi dao ddt, bd cong tac tic dong vao ddt mot luc P (hinh 4.5) dé thdng lyc can dao
cta dit P, Theo N.G.Dombrovski lyc can dao P, la tng hai thanh phan Py va Pg,.
Luc cin ti€p tuyén Py, bao gdm lyc can cdt dat, luc cin di chuyén khoi ddt trudc glu,
lre can khi dat di chuyén vao trong géu va lyc cdn ma sat cha giu xic voi khéi dat &
cudi giai doan dao. Tri s6 Pg; ¢6 thé tinh theo cong thac:

POI = kl.C.b ' N (41)
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Trong do:

k; - lyc can rieng khi dao mot loai dat, MPa, xic dinh bing thuc nghig¢m phu thude
tinh co li cia dat, cdu tao, kich thudc cha bd cong tac va cac y&u to khac (bing 4.1);

b va ¢ - chiéu rong va chiéu day phoi dat, m.

Lui c&t hinh ném

Hinh 4.5 : So d6 lyc tdc déng twong hé
Hinh 4.4 : So d8 1w lam sdc cua luoi cdt. ciia bo cong tdc va dar.

Luc cin do phép tuyén Py, xic dinh gin ding theo lyc cén dao tiép tuyén:
Po2 = y.Py
Trong dé : y- hé s6 phy thuoc vao ché dd cdt, géc dao va do sic cla rang hay ludi
cdt; thuong = 0,1 + 0,45.

Tri s8 16n thudng 14y dSi v6i mép cdt bi mon va phoi cdt méng. Thanh phén thit ba
Py chi xuat hign khi dao ddt khong déng nhét (1in d4 ching han) hay khi cit nghiéng.
Bang 4.1. Hé s& cin cit va dao cdc mdy lam viéc & cic loai dat khdc nhau

Hé 58 can dao ki, MPa

Cip . He sd can | May dao mot gau May dao nhidu gin
. Tén dat .
dat cit k, MPa xich dao
thuan giu day dto dao hao
ngang

[ | Than bun, dit canh [0,012-0,0650,018-0,08| 0,03-0,1210,05-0,18 | 0,04-0,13; 0,07-0.23
tic, céat, 4 cat, sét
pha nhe

Il |A sét mau vang, |0,058-0,13|0,07-0,18 | 0,12-0,25 } 0,15-0,30 | 0,12-0,25 } 0,21-0,40
hoang thé 4m va toi
I | Sét me, 4 sét chat, | 0,12-0,20 | 0,16-0,28 {0,22-0,40 | 0,24-0,45 | 0,20-0,38 | 0,38-0,60
hoang thd &m tu
nhién

IV | Sét kho, chat, 4 sét | 0,18-0,30 |0,22-0,40 | 0,28-0,49 }0,37-0.65 | 0,30-0,55 | 0,65-0,80
1&n sdi, hoang thé,
mecghen mém

V | Mecghen cimg, ddt | 0,28-0,50 |0,33-0,65| 0,4-0,75 {0,58-0,850,52-0,70| 0.8-1,2
ddi nii kho cing
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§4.3. MAY PAO MOT GAU

May dao mot gdu 13 mot trong nhing loai may chd dao trong cong tac 1am dit néi
rieng va trong cong tac xdy dung ndi chung. May dao thuéng lam nhi¢m vu khai thac
d4t va d8 vao phuong tién van chuyén, hodc ching ty dao va vin chuyén ddt trong
pham vi cu li ngdn nhu dao d4p kénh muong. N6 ddm nhiém 50 - 70% khoi lugng cOng
tac dao xuc dit. Trong céc cong trinh xay dung dudng, dé dap, thiy dién, khai théc
md... may dao mot giu duge liet vao loai miy quan trong nhit.

May dao mot giu 1a mét loai may lam viéc theo chu ki gbm cdc nguyén cong dao
tich ddt vao gdu nang lén va dd vio phuong tién van chuyén hojc d8 thanh dong.

Ngoai chire nang dio xdc ddt, khi thay d8i cic bo cong téc trén mdy co s& c6 thé
thuc hien nhidu chire ndng cia cac may khéc nhu cén tryc, bua déng coc, nhd goc cdy...
(hinh 4.6).

May dao mot gau c6 thé phan loai theo hinh ddng b6 cong téc, theo co céu di chuyén,
theo hé dan dong, theo dung tich giu...

- Theo hinh ddng bo cong tac: may dao giu ngira, may dao gu sdp, may dao gdu
ngoam va mady dao giu quing (giu day), may dio giu bao.

Hinh 4.6 : Cdc thiét bi cong tdc thay thé duwoc ldp vao mdy dao
) Mdy dao gdu ngira ; b) Gdu sdp ; ¢) Gdu qudng ; d) Gdu bao ;
) Cdn truc ; g) Mdy dong coc ; h) Gdu ngoam ; 1) Mdy nhd géc cdy.
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~ Theo co cdu di chuyén: may dao banh 18p, banh xich, banh sit (di chuyén trén ray),
di chuyén bing co ciu ty budc, may dao dit trén phao ndi. '

- Theo he din dong: may dao din dong biing co khi, thiy luc hodc k&t hop gi&a co
khi va thily luc hodc co khi va khi nén. Hign nay hiu hét cdc may dao cd dung tich gau
nhé hoic trung binh déu duoc din dong thdy luc (voi ti 18 80-90%) vi nhimg tu diém
ro rang s& dwgc trinh bay sau.

1. Midy dao gau ngia (gau thuan)

May dao ghu ngira thuong ding d€ dao dét & muc cao hon mit bing mdy ding, phuc
vu trong viéc khai thdc dat, d4 toi, cat, xdc cac vat liéu roi... Trong xay dung thudng
sit dung loai may dao loai nay ¢d.dung tich gau 1di 3,2m" khi din dong co khi va 1,6m’
néu din dong thdy luc, trong khai thic mé dung méy dao gau ngira cé dung tich gau
toi 20m”.

Bd cong tac cia may dao gdm cin, tay giu co ldp gdu vdi mép cit lién hay ¢6 ring
gau. & may dao diéu khién bléing cap (hinh 4.7a) cén 13 c6 phin dudi ndi voi ban quay
| bing khop ban 18, diu cdn ¢6 cap nang ha cin 4 G len gid do 3, dién khién bing toi
nang 2. Nho ¢ toi nang ha can nén c6 thé thay ddi géc nghiéng cén trong khodng
45 - 60°, Dau tay giu 10 co lip gau 7, tay gdu ti len co cdu diy kiéu yén ngya 11. Tay
gau c6 kha nang thay d6i tdm vdi va quay quanh tru dg co ciu ddy trong mot mat phing
v&i cdn. Tay giu c6 thé la mot thanh dim (hinh 4.7b) hay hai thanh dam (hinh 4.7¢).
Gau thudng 6 dang hinh khdi chit nhat hoi rong ra & phia dudi, vl day géu 8 (hinh
4.7a) c6 co cdu dong md rieng. Thanh chéng 9 ndi tay gdu vGi tai giu va c6 the thay
di vi tri trén cén d€ thay d8i géc cdt. Nho puly treo géu 18 (hinh 4.7b, ¢) giu dugc
treo bdi palang 6 va toi nang 12. May dao ditu khién bing cdp hoat ddng nhd céc co
cdu nang, co cdu ddy, co cdu quay va co cdu md day gad’ Qua trinh 1am vige duoce dién
ra nhu sau:

Khi bdt ddu dao, giu dugc ha xudng & vi tri I (hinh 4.7.a) va co ciu ddy 11 dong
thei 1am viéc dua gu vé& vi ti I1; ti€p tuc hoat dong, gau tién hanh cit dat va dén vi
tri [11, lic nay ghu da day dat. Lui tay géu, dwa gdu ra khoi ting dao. Cho may quay,
dua gdu vé vi tri d8. Khi dy vira ha glu vira md ddy géu xa dat bang cédch rut cap 30,
xfch 32 bi kéo 10i (hinh 4.7d) vé tay trai kéo chot khdi 16 & thanh gdu phia trude. Do
trong luong ban than ddy gdu s& md ra quay quanh khdp (hinh 4.7a). Sau khi x3 hét
dat trong giu, quay may trd vé ting diao, Hic nay do trong lugng ban than day giu quay
quanh khdp, tao ra mot lyc ddy chot vao 16 6 thanh giu phia trude, ghu dwge day lai
va 1iép tuc chu ki dao dit mdi.

Céc thong sO lam viéc co ban cla mdy dao glu ngla 1a bdn kinh dao nhd nhidt R,
i¢n nhdt R,; ban kinh x4 d4t 16n nhdt Ry; chiéu cao nang giu 16n nhat H,, ; chiéu cao
x4 @4t lon nhédt H.

C4c bo phan cla may dao thly luc quay toan vong (hinh 4.8) lién k&t v6i nhau va
vGi tru o 2 ciia toa quay 1 biing khép ban 1. Vi trf cda cdn 3 so vdi toa quay va cla
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cho mdy dao co khi va 0,47-0,55 kW.h/m> d6i véi may ddo thiy luc va lugng kim loai
dung thi tuong ting l1a 130-230kg (m>/h) va 102-164 kg/(m’/h). Nhing s6 liéu so sanh
nay cho ta thdy tinh uu viét 16 rang cda miy dao thiy lyc so voi may dao dicu khign
biing cép va gidi thich tai sao may dao thiy lyc dwge s dung phd bién hon.

D&i v6i may dao co khi (diéu khién bing cdp) gdu ngira cho nang sudt cao nhdt, giu
sdp c6 nang sudt bing 75 - 100% va giu quing c6 nang suit bing 70 - 90% so véi gau
ngira. P61 v&i may dao thiiy luc gdu ngira cho nang sudt bing 1,2 - 1,4 va khi lip gau
xuc lat cho nang sudt 1,7 - 2 1an so voi gdu sdp. Neéu lip giu ngoam thdy lyc thi chi
dat 50 - 70% nang suat khi 1dp gdu sdp trén cing mdy dao co 50

7. Huong dan lra chon may dao

Khi thi cong ddt, may dho mot gau can cd trang bi ddng bo cac bo cong téc thay the
nhu géu ngra, gu sép, gdu quing, gau ngoam, thiét bi déng coc, cin truc, giu bao...

Nén ding may banh xich trong cdc truong hop.

- Kh&i luong thi cong dat tap trung, khong can di chuyén may.

_ Thi cong trén nén dit yéu, may dao vin dn dinh khi lam viéc va di chuyén.

- Khi thi cong d4dt d4 nham vi banh 1&p s& mon nhanh chong.

May dao banh 10p st dung hop li khi:

- Thi cong trén nén dit ¢6 kha nang chiu tai cao.

- Khoi legng thi cong khong tap trung.

- Thi cong trong thanh pho co yéu cau thudng xuycn di chuyén mdy trén mat

dudng nhya.

Miy dao dit trén may co s& la may kéo banh 18p cé kha ning thong qua lon hon
may dao banh xich hay banh 16p thong thuong nén sit dung thi cong tai noi khong ¢6
duong di va khéi luong thi cong khong tap trung.

Viéc lya chon may dao theo khoi legng thi cong tal cong trinh co thé thyc hién so
b6 theo bang 4.2.

Khi sit dung may dao thi cong hd mong, rianh va cac cong trinh ngdm khac thi kich
thudc phéin dit sét lai khong vagt quéa gia tri & bang 4.3. Sau d6 cac phin dat sot lai
nay s¢ dung may 0i, mdy san xir li ti€p.

Bing 4.2. Lua chon mdy dao theo khéi lweng thi cong

Khoi lugng dét thi cong hang thang 1000m’ May dao vai dung tich gau, m’
Toi 20 0,4 - 0,65
20 - 60 i-16
60 - 100 16 - 2.5
Lé&n hon 100 2,5 va {on hon
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Bang 4.3. Kich thudc phan dat sét lai trong hé moéng, cm

e 3

Thiét bj cong tac Dung tich giu, m
ctia may dao 025-04 | 0,5-065 | 08-125 | 1,25-25 3.5
Gau ngtra 5 10 10 15 20
Gau sdp 10 15 15 ) 25
Gau quing 15 20 25 30 30

Tai trong xe tiy d6 ¢6 thé lua chon theo dung tich gdu may dao va cu li van chuyén
(bang 4.4).

Bang 4.4. Tii trong xe ty dd, t

Cu li van Dung tich giu, m>
chuyén, km 0.4 0,65 | 1,25 1.6 2,5 4.6
0,5 45 4.5 7 7 10 - -
| 7 7 (0 10 10 12 27
1,5 7 7 10 10 12 18 27
2 7 10 | 10 12 8 18 27
34 7 10 12 12 18 27 40
4 10 10 12 18 | 18 27 40
5 10 10 12 i8 18 27 40

SS lugng xe ty d6 phyc vu cho mot may dao xac dinh theo dung tich gdu va cy li
van chuyén, c6 thé tham khio & bang 4.5.

Bang 4.5. S6 lwgng xe tu @8 phuc vu cho mgt maiy dao

TAi trong xe ty dd, t

Cu i van 3 11 25
chuyén, km Dung tich giu, m°

0,65 1,25 1,6-2,5 4,6

0,5 3 4 5 3

I 4 5 7 5

1.5 5 5 8 6

2 6 6 9 7

3 7 8 10 9

5 10 11 12 13

Chiéu cao nhd nhit va lén nhat céa ting dio cho may dho glu ngia, c6 thé tham
khéo bang 4.6 va 4.7
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Bing 4.6. Chiéu cao nhé nhit cia ting dao cho mdy dao gau ngira, m

A 3
Dung tich gau, m
Cip dit 5
0,25 0,4-05 0,65 - 0,8 1-1,25 1,6 -2,5
LI 1.5 i.5 2,5 3 3
111 2.5 2.5 4,5 4.5 4,5
v 3 3.3 5,5 6 6

Bang 4.7. Chiéu cao lén nhét cia tdng dao cho mdy dae giu ngita, m

Dung tich gau, m°

Gé6ce nghiéng can, do

Chiéu cao 1&n nhit, m

0.25
04 -05
065-038

b - 1,25
1,65 - 25

45 - 60
45 - 60
45 - 60
45 - 60
45 - 60

4,8 -55
6,6-18
6.8-7.9
8-9
9,3-10,8

Chiéu rong dao khi dung mdy dao giu sap duge quy dinh theo chiéu sau tang dao
(bang 4.8). Khi dao dat dd len phuong tién van chuyén, chiéu rong dao 1dy bing 1,2 -
1.3 ban kinh diio 16n nhdt, con khi d8 thanh déng ldy bing 0,5 - 0,8 ban kinh 16n nhét
cla may dao gau sdp (bang 4.9).

Bang 4.8. Chiéu rong dao nhé nhat cia mdy dao gau sip

. . 3 Chiéu sau dao nhd nhat, m Chiéu rong dao nhd
Dung tich giu, m - - ,
Dat khong dinh Bt dinh nhat, m
0,25 1 1,5 1
04-05 1,2 1,8 1
0,65-08 1,5 2 1.3
1-1,2 1.7 2.3 1,5

Bang 4.9. Ban kinh dao lgn nhit cia mdy dao gau sip

Dung tich giu, m

Gée nghigng cin, do

Ban kinh dao 1on nhdt, m

0,25
04-05
0,65 - 08
1-125

45 - 60
45
45
45

7.3
7.8
9,2
9.2

Khi diing mdy dio giu quing thi chidu sau khai thac phu thudc nhiéu vao cac thong

s0 cda mdy (bang 4.10)
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Bang 4.10. Chiéu sau khai thdc ctia may dao giu quang

i i . j Chiéu sau khai thac khi ddo, m
Dung t1c;h gAU. | s da cAn. m Goc nghlf%ng
m can, do Phia bén Phia trudc mit
10 4,4 -38 73-5
0.4 -0.5 13 3045 6,6-59 10-9.,5
11 3,5-25 7,5-6,5
0,65 -0.8 13 30 - 45 6 - 45 10-9.5
13 58-49 95-74
P-1.25 16 30 - 45 8- 7,1 122-96
15 74 -6,5 12-9.6
16-25 20 30 - 45 10,7 - 9.4 16,3 -13,1
25 14 - 12,5 206 - 16,6

Poi véi may dao giu ngoam, d€ gom vit ligu duge tot thi trong lugng giu ngoam
(khi didu khién biing cap) phai chon pht hop véi cdp dat thi cong (bang 4.11).

Bing 4.11 : Khéi luong gau ngoam

Dung tich giu, m’ Loai dat Khai lugng gau, kg

0.4 111 800

I, 1 900 - 1450
0.65 - 0.8 11, 1V, d4 toi 2200

I, 11 1150 - 1950

1-1,25 :

E 111, 1V, da toi 2850

p I, 11 111 1600 - 2700
’ 11, 1V, di toi 4000

Maiy xuc lat (dic biét 1A loai may xdc 14t thiy lye) sir dung ¢é higu qua khi xic dat,
da dam hay vat liéu ré&i khac & cac mo dit da, mo than hay cic mé 19 thién. Song cin
mat bang thi céng va (8 chire thi cong hop li, chon ch€ o 1am viéc t6i vu han ch& hu
hai cho 16p xe.

Ning sufit thuc 1€ clia mdy dao mdt giu duge tinh theo cong thire:

36009 . k. k;,
Tck . kl ‘

m°/h

Trong do:
q - dung tich gdu, m
kg - 1é s0 lam ddy gau;

3.
L)

ki, - h¢ sO st dung thoi gian;
Kk, - hé s& toi cia dat;
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T.x - tho gian cia mdt chu ki lam viéc, s.

ki d6i v6i méy dao 1dy: 0,2 - 0,25; cdc he s6 k4 va k, c6 thé tham khdo & bang 4.12.

Bang 4.12
Hé¢ s6 lam ddy gau kg
Loai dat d4 He sd wi k; ;

C\iéu nglia Gau quing Gédu bao | Giu ngoam

va giu sap
I. Cat, 4 cat 1,08-1,17 | 095-1,05 | 0,80-090 | 0,65-0,75 07-08
Pt canh tac, than bun | 1,20 - 1,30 | 1,15 - 1,25 1,1 - 1,20 | 0.85-0,95 0.8
II. A sét vang, hoang
thd 4m sdi kich et | 1.14- 1,28 | 1,20- 1,40 | 1,15- 1,25 1,0 - 1,10 09-10
15mm
I Sét béo, 4 sét nang 1,24 - 120 | 1,10- 1,20 | 0,95- 1,05 | 0,85-0,90 0,6 -0,7
IV. Sétkho, & séttan ) 126132 1505 161 60010 | 085-10 | 06-07
s6i hoang thé kho 1.33 - 1,37
V. Bit dbi kho cing 1,30-145 | 095-1,10 | 090-1,0 | 0,85-1,0 0,6 - 0,7
V1. P4t déi nii nd min | 1.40- 1,50 | 0,80-0,90 | 0,6-0,80 | 0,40 - 0,80 04 -05

§4.4. MAY PAO NHIEU GAU

May dao nhi€u gau la loai may lam dat hoat dong lién tuc va c6 niing suat cao. Méy
dao nhicu géu thuong dung d€ dao ranh dat dudng cip ngdm ciia nganh dien lyc va
buu di¢n, dudng dng dan nude, din ddu hoic dao giao thong hao trong quan su.

D61 voi cdc cong trinh thiy loi, mdy dao nhidu giu dung d€ thi cong kénh muong
va nao vét ludng lach,

Trong linh vie khai thac dung mdy dao nhiéu giu d€ khai thic dat va khoang san &
cac mod 1o thién.

Twong tu nhu gau cda may dao mot gdu, méi mot gdu clia may dao nhiéu giu (vdi
s& luong 10-24 trén mot may) cing lam viéc theo mot chu ki nhidt dinh. Thi du mot
gdu nao d6 bdt ddu 4n vao dit thi gdu trude né dang thue hién dao dit hoic da hoan
thanh nguyén cong nay, con giu tiép theo né lai tré vé vi tri cd sau khi da thyc hién
dé dat. Vi vay, & ciing mot thoi diém nao d6 ¢6 gdu thyc hién nguyen cong dao, cé
gau thyc hign nguyén cong van chuyén, ¢6 gdu d6 ddt, cé giu trd vé ting dao. Thong
thudng mdy dao nhiéu giu déu trang bi bang truyén d€ do (i lign tyc thanh d8ng, hay
truc ti€p dd vao phuong tién van chuyén. Céc mép cit ciia giu (rang gdu, lugi civ) thue
hién chuyén dong phic tap, vira chuyén dong theo roto hay dai xich, vira di chuyén
cung vdi mdy trong qua trinh lam viéc.

180



Phan loai may dio nhiéu giu:

a) Theo dic di€m cda thiét bi cong tac may da0 nhidu gdu duge phan ra hai nhém
chinh:

- Mdy dao nhiéu gdu he xich (gu gin vao dai xich);

- My dao nhidu giu he roto (glu duoc gén vao vanh roto).

b} Theo phuong phéap lam vigc cla thiét bi voi phuong di chuyén ciia may;

- M4y dao doc (phuong lam vige ciia thigt bi tring vdi phuong di chuyén ciia may);

- May dio ngang (phuong lam vigc cha thi€t bi thudng vudng géc vai phuong di
chuyén cia may). Loai may nay thuong 6 khi nang quay toan vong nén cling cd thé
dao doc.

¢) Theo dung tich giu c6 cdc nhém may

- Co nhd ¢6 dung tich gau: 16 - 1001,

_ Cé& vira cé dung tich giu: 200 - 450

- Co 16n ¢6 dung tich gdu: 450 - 45004

d) Theo cong dung c6é céc nhom mdy

~ Chuyen khai thac dat, quéng...;

- Thi cong theo tuyén nhu dao giao thong hao, muong, kénh...

Ngoai ra c¢6 thé phan loai theo h¢ thong di chuyén, theo ngudn dong lyc...

So v6i mdy dao mot glu thi may dao nhicu gdu c6 nhitng wu didm:

- Do méy dio nhidu giu 1am vigc lién tuc nén ning suat thuong gap tor 1,5 d&n 2,5
lin so v&i nang suit clia may dio mot glu khi chiing c6 cung mot cong suit;

- Kh&i lugng rieng (tinh trén mot don vi ndng suat) clia may ddo nhiu giu nhé hon
méy dao mot giu, nhit 12 doi vdi mdy dao ¢6 ning sudt tir 100 dén 150m>/h tré len.

Vi hai may cé cling ning sudt:

- Kh&i lugng ciia may dao nhiéu gdu nhé hon may dao mot giu tir 1,5 dén 2 lan;

- Nang lugng tieu hao riéng (tinh trén mot don vi dung tich giu) cda miy dao nhidu
giu nho hon.

Ngoai ra, may dao nhidu gdu ¢ nhiing uu diém khac nhu vige co gigi héa dong bd
mot cong trinh, hoan thi¢n tdng dao, thi cong theo tuyén, diéu khién dé va nhe nhang
hon...

Tuy nhién, mdy dao nhiéu giu thiéu tinh van nang, gia thanh ché tao, mua sim cao,
-kh&i lugng cham séc ki thudt 16n...

Do vay, viéc s dung may dio nhidu gau chi higu qué kinh t&€ cao hon mdy dao mot
giu & nhimg cong viee cAn duge dinh hinh héa va chuyén mon héa cao va khai hrgng
coOng viéc lon va tap trung.

1. Mdy dao doc nhiéu gau h¢ réto

Cac loai may dao doc k€ cd hé roto va he xich (hinh 4.15a, b}, gdm déu kéo banh
xich, bo cong tac va thiét bi chuyén tai. DPiu kéo l1am nhiém vu di chuyén khi ddo cing
nhir khi chuyén chd dao. : '
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4, Ning sudt cia mdy dao nhiéu gau

Q= 60.gnk . &, m'h
1000 . X,
Trong da:
q - dung tich hinh hoc cda gau, 1,
n - s0 giu xa& dat trong mot phut;
kg - he s day giu;
k, - he s& toi cia dit;
kg - he s8 sit dung thoi gian.

§4.5. MAY PAO CHUYEN DAT

May diao chuyén ddt 1a nhing may trong khi 1am viéc, vira di chuyén vira cdt dat
thanh timg 16p va mang lugng ddt d6 t6i noi cin san d8. Rieng loai mdy san - chuyén
(s& d& cap & phan sau) thi ¢4t vira dugc van chuyén thanh dOng hay d8 len phuong tién
van tai déng thoi voi qua trinh cit dat.

Theo ch& do 1am viéc ¢6 thé chia ra:

- Miy dao chuyén dit 1am viéc theo chu ki (mdy @i, mdy cap, may san);

- My dao chuyén d4t lam viéc lién tuc (may san - chuyén).

Theo k&t c4u cha bd cong tac: loai ¢6 glu, loai c6 uoi cit.

Céc loai may Gi, may cap, may san thuong dugc sit dung nhiéu nhd ¢6 tinh co dong
cao, két cdu don gian, ning suit cao, dic biet khi thi cong dit nhe va vira.

Cac loai may dao chuyén dat sir dyng it hiéu qua trén nén dat c6 do chit lon, do
dinh k&t cao, nén dit c6 1an d4, khoadng cach chuyé&n ddt xa va do doc 16n hon 10%.

T6c do di chuyén clia may dao chuyén dat chon theo lyc cin khi dao, tuy theo cdp
dat va da tr dong héa trén cdc may hign dai. Khi van chuyén dét c6 thé ting td¢ 4o so
v6i khi dao diac biet khi may chay khong tai khi quay tré vé ting dao c6 thé chay vdi
t8c do cao nhit iy theo diéu kign dudng sa.

1. Mdy uj dat
May Gi d4t thudng 1a mot mdy kéo 6 13p thiét bi ti ding d€ d2o va van chuyén dat
tren mot khodng cach khong 16n (50 --150m).

May @i thudng ding dé dao cac hd 16n, ao hé, he méng 16n; dao kenh muong, ddp
nén dudng gom vat lidu, san 1&p mit bing va cd thé dang d€ dim so bd nén dat...

Higu qué lam vige cla may 0i phy thudc rdt nhidu vao kha nang thong qua va tinh
chit kéo va bam cla mdy kéo co s6. ‘

May 0i dugc phéan loai theo: _
- Tinh co ddng cla ludi i (c6 dinh trén khung hay cd thé quay dugce so vdi khung);
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O day:

L. - chiéu dai lugi 0i, m;

H - chiéu cao ludi Ui ; m

¢, - goc chiy tr nhién cla dat;
k, - hé s0 toi cda dat.

kg - he so s dung thoi gian;

kg - he s& phuy thuoc vao dia hinh: xudng ddc 0 - 15% thi kg = 1 + 2,25; 1&n doc

0-15% k4 =0+ 0,5;
Te - thoi gian mot chu ki lam viéc, s

o h ok
Ty = — 4t 2

Vi V2 Yo
Trong do :
Iy, Ia, I, - quing dudng dao, vin chuyén va di vé ché dao;
V], Vs, ¥V, - 16¢ d0 ddo, van chuyén va di vé chd dao;
t. - thoi gian sang sO (= 58);
ty - thoi gian ha ludi Ui (= 1,5 = 2,58)
t - thoi gian quay dau may (= 10s).

! .
Cdc gid tsj va, Ve te va thoi gian ddo T) = — tuy theo loai dat ¢6 thé tham khéo &
Vi
bing 4.14.
Béing 4.13
Céng suit, e e ea e Khdi lugng cong | Didu kign thi cong
HP Thict bi lam wice Loai dat trinh, m /nim thich hop
1 2 3 4 5
75 Luai i I, 11 va ¢6 thé voi 11| 50000-55000 Cy li 30-50m dat
kho, it lay lin
100 Ludi i I-111 80000-90000 | Cu 1i 30-50 m
Luai di va cay [-11I phong hoa 45000-50000 | di 30-70m
x4 cay x&i 50-100m
120-160 | Luai (i I-111 Cu 1i 50-100m trén
Ludi Ul va 1-1V, phong héa 60000-80000 | moi dia hinh
cay xdi manh Cu 1i 50-100m trén
moi dia hinh
200-280 | Luai i I-1v 120000-150000 | Cyr ti 50-100m trén
moi dia hinh
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1 2 3 4 5

300-350 | Luai 01 va I-1v 90000-120000 | Cyr 1i 50-100m trén

cily xdi moi dia hinh
Luai ai I-1V dat phong 150000-200000 | Cyr 1i 50-100m trén

héa manh moi dia hinh
400 Ludi di I-IV, ddt d4 ong 170000-220000 | Cy 1i 100m trén
moi dia hinh dat

rdn, d6i ndi.

Bang 4.14. Cdc théng s6 sit dung ciia may ui
khi gia cong cdc loai dat khic nhau

Tdc do di chuyén, m/ph Thé tich dat
{len chit) dao
chuyén dugc
‘ | Thoi gian dao | Thoi gian sang | sau mot chu
L‘»'C,kéo Khi c6 dat Khi khfmg co Ti, ph sO tc, ph k¥ vai khodng
cua dit cach van
may, kN chuyén
I = 10m, m’
Loai dit
I Im | m | I | 111 I I | III 1 H | 1II I I | Il
14 58 | 56 | 54 | 78 | 76 | 76 10,11]0,23|0,36(0,07|0,07|0,07(0,780,75 0,73
43 30 | 39 | 39 | 59 | 59 | 59 {0,09]0,19|0,28(0,09;0,09/0,09]1,29]1,25|1,21
100 47 145 [ 42 | 74 | 74 | 74 [0,07]0,15]0,24| 0,1 | 0,1 | 0,1 12,0511,98|1,92
150 44 | 42 [ 40 | 83 | 83 | 83 [0,07(0,15]|0,24{0,14{0,14(0,144,13{3,99( 3,8
250 52149 | 46 | 1171117 |117]0,07]0,14] 0,2 (0.17]0,1710,1714,92]4,75| 4,6
- Khi may Qi san bing dia hinh:
. k] 2
Q = 3600./.(Lsing - 0,5) . “—'}— , m“/h.
n{f—+t
G+

Trong d6:

[ - quang dudng san, m;

L - chiéu dai luai di, m;

¢ - goc 1éch cda luai i so vdi truc doc cla may;
v - van t8c san, my/s;

t - thoi gian quay may, s;

k( - hé s6 sir dung thd gian;

n - sO lan san Gi tai mot chd.
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Ning sudt ciia may di phu thudc vio nhidu yéu 16, nguoi diéu khi€n, tinh trang Ki
thuat cia may, cach to chic thi cong...

Pé nang cao niing sudl cha may Ui ta ¢d thé van dung cac bién phap sau:

- Hai mdy lam viéc song hanh, tugi di edch nhau 0,30 - 0,50m;

- Bao va di chuyén tiép sic;

- Khi may lam viéc noi ¢6 d¢ doc thi i xudng doc nang sudt sé cao hon so vai Ui
fen doc;

- Dao va tich dit vai chiéu day phoi dat thay ddi (theo ki€u hinh thang l¢ch).

- Khi san ai dat nhe c6 thé ding luéi Gi ¢ hai canh bén hodc ndi dai lugi ai &
hai bén.

2. M4y cap dat

My cap dit 12 loai mdy dao chuyén ddt dung d€ khai thac va van chuyén dat trong
cdc cong trinh thiy 1gi, giao thong, cdng nghié¢p, khai thac mé... May cap c6 thé 1am
viee truc iép duoc vai dat cdp 1 va 11, d6i véi dat cing, trude Khi cap phai x&i toi. Tuy
theo kich thudc thung cap, chidu day phoi cit I6n nhat ¢d thé dat duge 0,12 - 0,53m,
con chidu day cha lop dat rdi & trang thai toi thuong tir 0,15 dén 0.60m. Quang dudng
van chuyén hgp li cda may cap cé thé tdi 300m doi vdi loai kéo theo, 5000 - 8000m
doi1 voi loal ty hanh.

May cap dugce dung kha rong rai vi né cd tinh co dong cao, bio dudng dé, van chuyén
ddt di xa khong bi hao hut, ning suit cao, gia thanh ha. Tuy nhién may bi han ché khi
lam viee voi dat ¢6 1an da, goc cay, dat cung, dat dinh va uot; noi lam vige phai ¢é
mat bing tuong d61 phiing, va ¢6 dudng vin chuyén riéng.

Bo cong tic cha may cap lu hanh dicu khién bing thiy lyc gdm thung cap (hinh
4.19a). clra diy phia sau 7. ctra day phia trude 8 va ludi cdt 1. Phia sau thing cap fi 1én
truc sau va banh xe 6, phia trude dd bdi hai cang 2. Cang kéo c6 dang cong phia trudc
10 lien k&t véi dau kéo 12 (hinh 4.19h, ¢) hoic qua truc d& 13 thinh 4. 19d). Khop van
nang 11 (hinh 4.19a) cho phép phin kéo theo quay quanh diu kéo hay truc do trong tat
ca cac mit phing. May cap trén so 36 ¢ hinh 4.19b.c goi la may cap ban kéo theo mot
truc, con theo so dd wén hinh 4.19d 1a loai kéo theo hai truc, so d6é trén hinh 4.19¢ 13
loai kéo theo ¢6 mot truc. Cac loai mdy cap ty hanh dac biét 1a loai dau kéo banh 16p
(hinh 4.19a, ¢) 6 tinh co dong cao va toc do khi vin chuyén cé thé dat ton 45 - 60km/h,
Tuy nhién khéng nén ting qua tdc do nay vi sé sinh ra dao dong doc trong hé thong
dau kéo va bo phin cong tic cia may cap.

a) Chu ki lam vige ciia mdy cap (hinh 4.20)

_ Cdr dat (hinh 4.20a) : thing cap ha xudng, civa day phia trudc digc nang ken, ludi
ciit phia trude ddy thung dn siu xudng nén dat do rong luong ban than hoac do xilanh
thdy lyc dn thung cap xudng.

Khi may di chuyén, lrai cdt dat thanh phoi dit va phoi d4t trrgtl vio thung cap.

- Van chuvén dat (hinh 4.20b) : khi thiing cap ddy dét, thing duoc nang lén, clra day
phia trudc ha xudng. dong lai va miy di chuyén 11 noi xa dat.
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Hinh 4.21 : So db xd dar cia mdy cap
) X dat tir do phia treecc: b) Xa ddt ne do phia sau |
) Xa dat nia cuong biie ; dy Xa ddt gua khe ho ddy ; e} Xa ddr cuong birc.

Hién nay thuong ding mdy cap kéo theo voi dung tich thung cap dudi 10m?. cong
sudt dong co dén 300kW. Nhung phé bién hon hay dung mdy cap ty hanh banh 16p véi
dung tich thung cap 10i 30m?.

b) Phan logi mdy cap

May cap duge phan loai theo phuong phap lam ddy thung cap, phuong phap xa dat,
co cidu diéu khién va theo mai lién két voi diu kéo va dong co ding cho may cap.

- Theo phuong phip 1am ddy thung cap: mdy cap dugc lam day thang cap trong khi
di chuyén phoi dat wy di chuyén vio thang (hinh 4.19b. c, d. e) vi may cap dugc lam
day thung cudng bic. thi du nhu gudng tai dat phia trudce thung cap (hinh 4.19g) nhung
loai nay cdng kénh vi phii ¢6 dong co phu vi chi sir dung co cfiu nay & giai doan cit
didt ma thol.

- Theo phirong phip x4 dét, nhv da néu & trén: xa dat tu do, x4 dat nira cudng b,
xa ddt cuong birc va x4 1at qua khe hd ddy thung.

- Theo co cau diéu khi€n ¢6 hai loai: loai dung cip va logi diéu khién bing thdy luc.
Logi thuy luc duge dung nhiéu hon vi ¢ nhi¢u vu diém nhu da trinh bay & chuong 1.

- Theo cich lién k&1 gitra bo cong tic va ddu kéo: mdy cap w hanh (hinh 4.19a, ¢).
mdy cap nira kéo theo (hinh 4.19b) va mity cap kéo theo (hinh 4.19d, ¢).
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- Theo dung tich thang cap: loai nhd cdé dang tich thung «:p dudi 6m?*, loai vira:
6-18m°. loai 1on: trén 18m*. Hang Catepillar da ché tao loai mdy cap cé dung tich thirg
cap t&i 33m’,

P¢ ting hiéu qua lam viec doi khi phai ding may kéo diy sau may cap khi cdt dat
nhim rat ngdn thoi gian cdt gom dit vio thiong cap tic la rut ngin thi gian mot chu
ki lam viéc chung ctia mady.

c) Ndng sudt mdy cap

Niang suil may cap ¢d thé tinh theo cong thic:
Q = 3600.q.k . R
k| . Tck
Trong do:
q - dung tich thung cap, m%;
kg - he 8 ddy glu, doi voi dat nhe kg = 1,05; ddt trung binh kg = 0,9; dat lén chit
ky = 0.8,
k; - hé s& s dung thdi gian,
k, - he¢ $0 toi;
T - thoi gian mot chu ki lam viée (cung tinh twong tur nhu d61 voi may ai).

3. May san

Maiy san 12 mot trong nhitng mdy co ban trong cong tac lam dit, thudong dung dé
béc 1op dat 4m thuc vat ¢d chiéu day 10 - 30cm ké cd van chuyén trong pham vi
10 - 20m; don mit bing, dao, san lap hd, rinh, bat taluy, san nén dudng, san bay...

Mady san 12 loai may tr hanh, déu c6 co ciu di chuyén biing banh 16p ¢6 chidu rong
16p lon, dp sudt thdp, diéu khién bing thay lye (hinh 4.22a). So véi may ti thi mdy san
lam vi¢c linh hoat hon. B phin chinh ctia bd cong tdc 1a udi san 7 (hinh 4.22a, ¢) qua
gia d& 5 va vong quay 8 duoc bit véi khung kéo 9. Khung nay ndm dudi khung chinh
4 va lién két v&i nd & phia trudc bing khép van niang 10, con & phia sau treo vao khung
chinh b&i cdc xilanh thay lyc 14 va 15, Hai xilanh 14 lam viéc ddc 1ap véi nhau nén
c6 thé nang khung kéo 1én cao, va lam nghiéng trong mit diung, con xilanh 15 c6 thé
dua khung kéo léch sang mot phia theo dudng truc doc cia may. Ludi san ¢ thé quay
trong mit phing ngang cung voi gid d& 5. Nhd vay ludi san co thé quay trong mit
phing ngang. ¢ thé lech sang mdt bén (trai hodc phai) dé san ldp hd va con c6 thé
ning lén cao, niim nghiéng trong mat phing ding dé bat taluy dudng. Goc cit clia ludi
san ¢6 thé diéu chinh nhd co cdu diéu chinh 6. Mdy san c¢ thé trang bi thém thi€t bi
phu nhu [u6i x6i hay lugi i & phia trudge. Thi dy trén hinh 4.22a [dp thém lugi 01 12
diéu khién bing xilanh thdy luc 13. D€ lam sach bé mit gap khic ¢6 thé 1dp them ludi
phu 16 (hinh 4.22d, e, g).

Tuy theo khdi lugng mdy vi lyc kéo c6 thé chia mdy san thanh cdc leai : nhe (7 -
Ot, cong suiit dong co 55 - 66kW), trung binh (13 - i5t, 88 - 110kW) va nédng (trén 191,
185-225kW).
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Qué trinh 1am vige ctta mdy san - chuyén gom cic vét dao lién ti€p trong pham vi
thi cong. DE trdnh thoi gian lang phi do phdi quay dau may nhiéu lan, quang dudng thi
cong hop li dd Ion 1a 200-500m hoiic 16n hon,

§4.6. MAY DAM DAT

bat sau khi duge dao dip dé 1am nén mong cho cac cong trinh xay dung ciu duong,
thiy loi... thuong khong dam bio do len chat can thi€t. Pam dat lam cho dat dugc nén
chic lai, khoi lugng rieng va do bén chit clia dat ting én d€ A0 sirc chiu tac dung cla
tdi trong, chéng ldn, nirt né, chdng thim... Mudn cho nén dat chiu dwoc tai lon khi cé
ngoai luc tic dung thi dat phai dugc dam len tir nhi¢n hodc nhan tao. BAm tu nhien 12
do ngudi, may mdc di lai va mua tic dung. Kiéu dim nay thudng phai c6 thoi gian dai
va cudng do chiu tdi cla nén dat khong theo ¥ mudn.

Chat lrgng cda nén d4t sau khi ¢idm cha y€u phu thude viio ba y&u t8: luc, thoi gian
dam va d6 dm,

(1) Liec tde dung: trong phuong phap ddm tinh va didm dong, dit phai bign dang vinh
vién. khong dan héi dat duoc thu nhé thé tich va dugc 1en chic. Mudn vay luc tac dung
phdi di d¢ thdng luc lien két gitra cdc phan (i clia ddt, nhung khong duge vugt qua gici
han bén cita n6. Néu lye tic dung qua 16n din dén sé lam phd v& cdu tric cla nén d4t
va s€ d¢ lai nhitng 16p d4t hinh song, sau khi thoi tdc dung didm... Qua nghién cttu ngudi
ta da dua ra duge méi quan hé sau:

Omax = (0,9 + 1,0) [o]

Trong do¢:

[o] - do bén gidt han cda dat;

Omax - 4p sudt ién nhat cla dim.

Do bén gici han cia cdc loai dat phu thuge vao phuong phap dam (bang 4.15)

Bang 4.15 : D¢ bén gici han cia loai dat [c] kN/m>

Phirong phip tinh Bam roi, duong
Loai dat ] kinh vit roi
Bénh cing tron Banh 16p 70 - 100mm
bt it déo (cit, 4 cat, dat bui) 300 - 600" 300 - 400 300 - 700+
Dat déo vira (4 sép) 600 - 1000” 400 - 600 700 - 1200%
Dat déo (4 sét nang} 1000 - 1500 600 - 800 1200 - 2000
bit rat déo (sét) 1500 - 1800 800 - 1000 2000 - 2300

* Thanh phdn sét chita trong d6 ¢6 8 - 15%

(2) Thoi gian ddm. Trong qua trinh dam, sy bién dang clia dat bao giv cing tién
trién theo thoi gian, Khi tic dung lyc dot ngot thi thoi gian ddt & trang thai cang thing
1a rdt bé so voi thoi gian cdn thist dé€ dit bien dang hoan toan. Vi vay, dé dat chit luong
dam theo y mudn cin tac dung lyc trong mot thdi gian nhat dinh hodc nhiéu tan.
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Hai y€u 6 lyc va thoi gian ¢ thé chii dong khidc phuc bing cdch ting giam trong
lugng (bd phan gia 14i), chon td¢ do di chuyén cda may trong khi ddm dé phu hgp véi

yéu ciu.

(3) DY am: la y&u t6 quan trong va
rat khé khdce phuc chi ¢6 do dm hop Ii
thi viec dam len mdi ¢é hiéu qua tat.
Quan h¢ gita do chit cda nén dat va do
&m dugc thé hien qua dd thj trén
hinh 4.24.

Qua dd thi ta thady: muén dim cé
hig¢u quad thi ddt phai c6 do 4m t6i wvu,
vi viy trong qua trinh dim néu dat kho
phdi tudi nudc va néu dat udt phai doi
khd méi dam.

Mb6i mot loai dat ¢6 mdt dd 4m thich
hgp cho viée dam len (bing 4.16)

Do 4m 61 ru W, clia cdc loai dat
khi dam len theo phuong phap tinh hoc
va dong hoc.

k]
&, gfem

5rrh’-.l‘-(

Bat khd

DAt uét

W,

Hinh 4.24 : Do thi the hién quan hé
gita dg chdt va dé dm cuia nén dat
& — do chat ctia nén dar ;

W — do dm caa dar; Wy — d6 dm 151 uu.

Bang 4.16
Thé tich khong | Do chit tdi da
Tén loai dat Wi, % Ti trong 3, kKN/m?| khi chia trong | (ti trong dat kho)
dat, % Omax
bat car 8§-12 25,7 6 205-19
A cat kho 10 - 15 25,8 6 1,97 - 1,78
A cat bui 16 - 20 26,0 5 1,78 - 1,65
Dit sét 18 - 21 26,0 5 1,72 - 1,63
A sét 14-19 26,2 5 1.86 - 1,70
A sét ning 18 - 22 26,3 4 1.75 - 1,63
Bt den a sét 20 - 25 25,2 5 1,63 - 1,50

B0 chit cda dat khi ddm len duoc tinh:

80=k| 6

rmax

Trong do: k| - he s do chat phy thudc vao két cdu cda bé mat cong trinh.

Hién nay (it ci cdc loai may dim déu dya trén céc phuong phiap ddm dit co ban:
dam nén do lyc tinh, ddm do rung dong, ddm do luc dong (hinh 4.25).
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T r‘r/z’/ﬂ »
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c}

Hinh 4.25 : So dé nguyén {f ddm:
a} Luc tink ; b) Luc déng ; c) Luc rung dong

Dam nén bing lyc tinh (hinh 4.25a) : d4t duge dam 1a do trong lugng ban than may
dadm truyén qua qua lan cimg tron, lu chan ciru hay banh 16p chuyén dong trén bé mit
16p dat rai v&i do day nhdt dinh. Trong qud trinh diAm dat lyc ddm khong ddi.

Dam dat bing 13i trong dong (hinh 4.25b) ; dat dugc ddm chit nho dong ning cla
qud dim khi roi. Luyc tic dung len ddt thay ddi theo thoi gian.

Dim bing rung dong (hinh 4.25¢) : may dam truyén cho dit dao dong lam cho cac
hat dat chuyén dong twong d6i v&i nhau va lien két chat lai. Trong trudng hop nay,
khic vdi ddm bing tdi trong dong, 1 tan s& rung lén nhung nang legng dam nén nhd.

Chat lrgng didm nén dugc dénh gid bing khsi lugng riéng, do bén, va mémen bi€n
dang cia dat sau khi dam.

1. Lu bdnh citng tron

Lu banh cung tron 1a loai mdy didm don gian nhét (hinh 4.26a), c6 thé kéo theo hoiic
ty hanh. Logi lu nay gém qua lan bing thép tron 5, khung 3 va méc kéo 1. Qua lin
lién ket voi khung bling & truc 4. Qua ndp gia tai 7 ¢6 thé dd cat vao trong qua lin dé
tang ap lyc lén dat khi cdn thigt. Tren khung con 1dp bo phan gat dat dinh 6. Loai nay
dong mdy kéo hofic ddu kéo d€ kéo thco. Lu banh cung tron ¢ chiéu sau ddm nhd
0,15 - 0,20m. B¢ mit dat ddp, sau khi dAm d& tré thanh nhin min lam cho Idp dat ddp
ti€p theo khd dinh két vai 16p dudi. Sic bam ciia mdy kém, may cong kénh, ning va
cham, chi phu hop khi ddm bé mit ddt ¢6 1in da, trong thi cong dudng 6t6, dim nhing
I6p dat hoan thi¢n ké ci 16p 4o duomg betong-atphan.

2. Lu chan ciru

Lu c¢hén ctru (hinh 4.26b) thudng 14 loai kéo theo. Khic vai lu banh tron 13 trén bé
mat lu ¢6 han vdu 9 véi s6 lugng va trinh ty nhat dinh, Chiéu sau inh budng lon so
v6i lu cting banh tron va lu banh 16p; dac biet hieu qui khi ddm dat dinh, nhung do dm
dugce quy dinh chat che. Loai nay dung nhiéu trong thdy loi. Ning suft cda may dam
chan ciru cao, nén ddt ddp nhiéu Idp nhung vin dam bao mot thé théng nhat,

D€ ddm b& mit rong c6 thé Jp lien tiép hai hay nam qud lan bdng mot gian kéo
chung (hinh 4.26¢).
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rung ¢6 hai loai: tu hanb nho dong co di chuyén hodc nho lyc can dinh hudng va loai
khéng ty hanh. O loai khong ty hanh, may chi rung dong thuan tuy, may mudn di
chuyén phai nh& ddu kéo hoidc ngudi day.

a)

Khi st dung cdc loal may nay thi do am
cla didt doi hai phai 16n hon khi sk dung cac
loai dam tinh va dong khoang tir 10 dén 12%.
Bo phan chinh cuia may la ban dam 1 (hinh
4.28). dao dong cha ban ddm do bd phan
banh léch tam 2 tao ra. Khi thay d81 vi tri cda
bo gay rung so vdi ban didm s& xudt hién
thanh phan ndm ngang cta lyc Q lam may co
thé tur di chuyén duge theo huong cia thanh
phin lyc nay. Dong co dit trén vd che duge
cdch 1i voi ban ddm bing 10 xo hodc dém cao
su. Nho bo truyén dai, truyen chuyén dong
quay cho bd gay rung dat rén ban rung.

P& didu khién may dim dang tay ddy gin
rén vd dim va cting duge cich i v61 ban

dim bing bo gidm chan. Hinh 4.28 : May dam rung
' a) Hinh chung ; b) So dé tam viéc
7. Niing suit mdy dAm khi dimg yén ; c) Khi tién ; d) Khi lai.

. D&i véi may dim tinh va may ddm rung co thé tinh ning suat ki thudt theo
cong thire:

Q = 1000(B—b).h.%,m31h.

Trong do:

B - chiéu rong vét dim béng chicu rong may lu, chiéu rong ban dam, m;
b - khoang cach tring nhau gita hai vét ddm (b = 0,1 + 0,15m});

h - chiéu sau tac dyng clia dam, m;

v - t8c do di chuyén méy khi dam, km/h;

n - s6 lan dam tai mot chd.

- P&i véi didm dong hoc (dam roi):

Q=60.m.@a-b>. 2, m¥n
n

Trong do:

m - s lan roi cha dam trong mot phit, 1/ph;
a - kich thudc vét dam, m;

h - chidu sau tic dyung dam, m;

n - & 1in roi tai mot chd.

199















Biia rung ndéi ciing (hinh 5.4a) ¢ cdu tao don gidn. Bo gy rung thudng diing céc
dia léch tam 2 lip trén truc quay d¢ tao ra lyc rung dong. C6 thé didu chinh luc gay
rung bang cich diéu chinh vi trf clia dia léch tam v tdn s8 quay. Ty theo diéu kién
dia chat ma chon ch€ do 1am viéc t8i wu. Khi quay theo cédc chiéu khic nhau cac dia
léch tam s& giy ra luc rung.

G i
== . e.0 , N
g
Trong doé :
G - trong luong khoi lech tam, N ;
g - gia téc trong truong = 9,81 m/s? ;
® - van t8¢ goéc truc 1ip dia lech tam, s, (o = 7.0/30) ;
n - 86 vong quay trong mot phit cda truc ;
e - 40 léch tam, m.

& loai n6i cuing dong co dirge ndi cuing véi vo.

Biia rung néi mém (hinh 5.4b) khdc voi loai n6i cing 1 ddng co dugc ndi véi bo
gay rung qua 1o xo 5. Vi vy trong qua trinh lam viéc, dong co gidm duge anh hudng
c6 hat do b¢ gay rung gay ra, tudi tho cda dong co dugc nang cao.

Bia va rung (hinh 5.4c) khac v&i hai loai trén 1a bo phan gay rung 2 1dp truc tiép
trén hai div truc cla dong co. Khi truc ddng co quay cuc léch tam cling quay tao ra
lue gay rung ; ddng thoi tao ra va dap gitta ddu 3 va d€ 4 va truyén cho diu coc dé
déng coc. Co thé thay d6i luc va dap bing cich thay d8i khe hé gitta ddu 3 va d€ 4.

§5.4. BUA DPONG CQC THUY LUC

Bua dong coc thily lyc lam viéce dudi tac dung clia chit 1dng cang tac c6 ap sudt 16n
téi 10 de€n 16MPa (100 - 160 kG/cm?). Viéc phan bs chit 16ng trong khi 1am viec doc
te dong héa.

Cac bua thiy luc ¢6 thé dat tdi ning lugng va dap 3,5-120kJ véi s6 1an va dap 50 -
170 1an/ph, khdi luong ddu bua 210 - 7500kg. Loai bia nay khi lam viéc khéng gay o
nhi¢m moi trudng nhu bia diézen, dé khéi dong ngay ci khi lam viec trén nén dat yéu.

Buia déng coc thiy lyc ¢ hai loai bia don dong va biia song dong. Trong loai bia
don dong chit 1éng chi 1am nhiém vy nang dau bua lén cao sau d6 dé roi tu do. Con &
loai bia song dong chit 16ng cong tac lam ca hai nhi¢m vy : nang diu bua lén cao va
day cho roi ¢6 gia tc (hinh 5.5). Bia déng coc song dong ¢ ba loai : ¢& nhd, ¢& vira
va cd lon,

Trén hinh 5.5a déu bia song dong & vi uf thip, chdt 1dng cong 14c ¢6 ap sudt tir Sng
I chdy viio khoang 5 dudi pittong, ddy pittdong vi cdn pitténg mang dau bua di lén. Trén
hinh 5.5b van phan phéi lam vigc ty dong nhip nhang véi pitténg, dé khi pittong va
dau bia & vi tri trén thi chdt 16ng cong tac duge din vao khoang 9 & trén pittdng, diy
pittdng di xudng : chdt 1dng tir khoang 5 qua 6ng ra II vé binh chda.
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trinh thi cong, cung cdp h¢ thdng dan dong cho dai bdc thdm, gitt cho thiét bj én dinh
trong qua trinh thi cong (cdm, rut ddi va di chuyén may). May co s& ¢é thé 1a may dao,
may 01, c¢in cdu cd h¢ thdng truyén dong co khi hay thiy luc, trong d6 may dao thiy
luc 1& phu hop hon ca.

Cot la bo phan chinh cba thi€t bi cdm bdc tham. D6 1a mdt cot thép co dang hop
ho#ic gian khong gian. Trén gian cé gidn co cdu din déng, gia din hudng cho dui din
bac tham va hé thdng palang cap d€ dn va rit dii. Gian cot thudng cé chidu cao lén
hon chiéu sau t8i da ma bdc tham phai cdm. Tuy theo chigdu cao ma gian co thé ché tao
thanh moét hay nhiéu doan cé tiét dién gidng nhau hoiic khac nhau va lién két vdi nhau
bing buldong. Gian cdt duge treo gifr trén mdy co s& (hinh 5.14a).

Khi lam vigc bdc tham dugce ludn qua dii va dugc cai gitt bdi mot chiéc neo mdng
bing ton ¢6 dién tich 16n hon dién tich mit cdt ngang ciia dii dé khi dui cdm xudng
dét s& kéo theo bdc cung cim xudng. Khi rdt dui 1én, nhd chiée neo niy bac dugce gi
lai trong nén dat.

Dui duge tyra trén cac con lan ddn hudng. Hé théng goi d& con lin gidn véi cot. Dii
dugc cdm xudng ddt va rdt 1én nho he thong paling cap (hinh 5.14b) duoc din dong
tir hé thiy luc cha may co sd.

Hién nay cac loai may cdm bédc thdm dugce nhap vao nudc ta hodc ché tao trong nude
cho phép cdm bdc sau t¢i 30 - 40m vdi niing sudt cim bac 4000 - 800 m/1 ca mdy. Nho
ap dyng bac thim ma c6 thé gidm duge 30 - 60% gia thanh so v&i cong nghé xir li nén
dat y&€u khic ma vin dam bdo yéu cdu KI thuat cao ciia nén cong trinh. Chinh vi vay
th¢ gidi hign nay ¢6 hon 40 qudc gia si dung cong nghe thi cong gia ¢ nén dédt y&u
bing bac thim v6i s¢ lwgong bic thim st dung hang nam trén 100 trieu mét. Riéng &
nudce ta, hang nam cing da st 'dl_mg 1Gi gdn mot triéu mét bac tham,
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Chuong 6
MAY VA THIET BI GIA CONG DA

Trong cong tac xay dung, hang nam phai s& dyng mot khoi luong lgn cat, so6i, da.
Mot phin Ion loai vat liéu nay dugc st dung d€ san xuat bétong. Ngoai ra trong nganh
xay dung dudng giao thong clng cin rat nhiéu da.

Cat va cudi so1 dugc khai thac tir nhitng 16p dia ting ty nhién bing phuong phéap co
khi hosc thiy luc, con dd dam - khai thic bing phuong phép né min pha da, sau do
phai qua gia cong tai cdc nha may hodc tram nghién - sang.

May gia cong bao gém cdc loai may lam cong tic nghién, shng va ria da.

§6.1. MAY NGHIEN DA

Nghién la qua trinh ding ngoai lye tic dung lén vat ligu dé€ phd v¢ chiing thanh
nhimg manh, nhing hat ¢o kich thudc nhd theo yéu ciu sir dung. Phu thudc vao kich
thude chia da truge khi nghién D va kich thude cda san phdm thu dugc sau khi nghién
d ma qué trinh nghién dwoc phan thanh cac dang sau :

Dang nghién D, mm d, mm
Nghién tho 500 - 1200 125 - 250
Nghién vira 100 - 500 20 - 125
Nghién nho 20 - 100 3-20
Nghién bot 3-20 <03 |

Thong s& diic trung cho qua trinh nghién la do nghién i 1a ¢ s¢ gitra kich thudc 16n
nhit cita d4 trude khi nghidn Dy va kich thudce lon nhat cia da sau khi nghién day-
Dmax

[ = o
dITIaX

Chat lugng ciia shn phdm nghién (da dam) duge danh gia bang thanh phan hat dat
dugc sau khi nghién, hinh dang hat, do bén co hoc cha da dim va lugng tap chdt trong
da dam.

Phuy thude vao d6 lon cuia cac hat, da dam sau khi nghién duoc phan thanh cac co
hat. P4 dim ding cho sdn Xudt bétong ximang thudng ¢ cdc co hat : 5-10; 10-20 ;
10-40: via 40-70mm. Pa dung cho lam dudng ¢6 cic cd hat 3-10; 10-15; 15-20mm. D4
dem cho dudng st ¢6 cac ¢ hat 25 - S0mm. D& cho cic cong trinh quan trong bing
bétong (cong trinh thiy) ¢6 thém cic & hat 40-80 va 80-120mm.
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hoat dong khic nhau. T4t ca cac may nghién dang sir dung duoc chia thanh hai nhém :
may nghién v& vi may nghién bot. May nghién v& 1 cac may dung d€ nghién vat ligu
c6 kich thudge 1on (kich thude d4 trirde khi nghién tr 100 d&€n 1200mm), 46 nghién trong
cdc may ndy trong khodng 3 d€n 20. Mdy nghién bot 1a cac may dé nghién vit ligu
thanh bot. Kich thude ban diu cha vat lieu tir 3 d€n 20mm, san phdm thu dugce ¢o kich
thude tir 0,3mm d&én micromet {um). Do nghién trong cdc may nghién bot thudng 16n,
¢6 thé toi hang tram.

Theo ciu tao va nguyén 1y hoat dong, may nghién v duge phan thanh cic loai :
may nghién md, may nghién con, may nghién tryc, may nghién bda va may nghién roto.
May nghién bot ¢6 nhiéu loai : mdy nghién bi kiéu tang quay, mdy nghién bi rung, may
nghién con lin...

Khi chon loai may nghién phai can cit vao kich thude 16n nhét cda da, 46 nghién va
ning sudt cin thiét.

D& nghién thanh cac c& hat theo yéu cdu st dung, qua trinh nghién dugc ti€n hanh
tirng cong doan trén cic loai miy khac nhau.

Dudi day sé gidi thieéu mot s may nghién vo thong dung.

1. May nghién ma

Burgc ding dé nghién tho va nghién vira cic loai dd cé do bén trung binh va cao.
Theo dic diém dong hoe clua may, cdc mdy nghién ma dugc phén thanh hai loai : may
nghién ma véi ma nghién chuyén dong lic don gidn va may nghién ma véi md nghién
chuyén dong lic phic tap.

Mady nghién m4 v&i ma nghién chuyén dong ldc don gian (hinh 6.2) gébm than may
1. Mat trude cha than may duge dang l1am md nghién c® dinh. () hai bén thanh cia than
may ¢6 cac hac dé dat & chinh cda tryc léch tam 7. Trén dau cla truc 7 ¢ treo bién 8.
Phan duéi cda bién ¢é ranh & ¢ hai bén dé dat mot diu cda cac tdm ddy 12 va 13. M4
nghién di dong 3 dugc treo trén truc 5. Hai dau tryc 5 cing duoc dit trong céc 6 & hai
ben thanh cda than mdy. Phia dudi mat sau ma nghién di dong cling c6 dit ranh d€ dat
ddu thit hai cia tdm ddy trude 13. Dau thi hai cda tdm ddy sau 12 duge tya vao ném
diéu chinh 9. Thanh giing 11 va 10 xo 10 dugc dung lam khao khép kin cho hé thong
truyén dong cta ma nghién di dong, gitt cho céc tdm ddy khong bi roi ra khdi cdc ranh,
ddng théi gitip cho ma nghién di dong trd vé vi tri ban ddu sau khi két thdic hanh trinh
nghién. Trén bé mit lam viéc cfia ma nghién ¢& dinh va md nghién di dong ¢6 kep céc
tdm nghién 2 va 4 bing bulong ma chim. Khoang khong gian gidi han bdi hai mé nghién
vi céic thanh bén clia than mdy l1a budng nghién. Hai mit bén cia budng nghién ¢o cdc
t&m lat bing kim loai cé tinh bén mon cao. Céac tdm nghién 2 va 4 dugc ché tao tir thép
hop kim c6 do bén mon cao vi ¢é dang tuon séng doc theo chidu cao ciia budng nghién.
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Trong cac mdy nghién ma qua trinh nghién va xa dugc thuc hien theo chu ki nén
ning sudt khong cao, muc tiéu hao ning lugng 16n (1,2 - 4.6 kW/m3/h & mdy nghién
mé t&c don gian va 0,9 - 4,6 kW/m3/h & may nghién mé 14c phic tap). May nghién ma
duoc ki hiéu theo chidu rong B va chitu dai L ciia ctra nap vat ligu (B x L). Thuong
st dung céc loai mdy c6 kich thudc (B x L) sau : 400 x 600 ; 600 x 000 ; 900 x 1200 ;
1200 x 1500 ; 1500 x 2100 ; 2100 x 2500mm, kich thudc da 16n nhit cho phép nap
vio may Dy, = (0,8 + 0,85)B. Nang sudt ciia may nghién mé dat t6i 800 m>/h.

Ning sudt ki thuat cia may dwoc tinh theo cong thic :

Qu = 60.V.nk, , m*/h (6.1)

Trong do :

V - thé tich da dugc x4 ra tir budng nghién sau mot vong quay chia tryc léch tam, m%;

n - toc 4o quay cda truc l¢ch tam, vg/ph ;

k, - he s& toi clia d4 trong budng nghién ;

k, = 0,3 + 0,7 - gid trj nho d€ cho may nghién tho.

Thé tich d4 dwoc xa tir budng nghién sau mot vong quay cla tryc lech tam c6 thé
tinh duge theo so d8 trén hinh 6.5.

2a+8 S 3

V= ., m (6.2)

2 g
Toc do quay ciia tryc léch tam phéi ddm bao dugc didu kien : trong thoi gian mé
di dong thyc hién hét hanh trinh xa thi thé tich da da nghién phai dugc x4 hét do trong

lugng ban than, tic 1a :
60 _ [
2n g

Trong d6 : g - gia td¢ roi ty do, g = 9,81 m/s2,
T d6 ta tinh dugc tdc do quay cila tryc lg¢ch tam

1 ’l o
n==65,5 =gs— , vg/ph. ,f}

Thuye t€ thoi gian roi cda da sé cham hon do ma sét gitra

§!
d4 v&i cac mé nghién, nén téc do quay cida truc léch tam !‘,"
s& nhd hon 1!
]
n = (60 + 63,5) Vlgsg , vg/ph I.-'!;\goo_a
J

Trong do :

o - goc kep da, phu thude vao h¢ s6 ma sat giita vat ligu
va ma nghién, o = 19+23°, )
Hinh 6.5 ;: So do6 tinh ndng

S - hanh trinh cia ma nghién di dong, m. sudt cita mdy nghién md
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Véi may nghién mé idc don gidn S = 8 + 0,26b, mm

Vi mdy nghién ma lic phirc tap S = 7 + 0,1b, mm

@ day b - chiéu rong khe x4, mm.

Cong suat dong co cda mdy nghién ma dugce tinh theo cong thire :
k,.ky.0?.m.L.n

N, = (D - dy, kW
de 1000.12.E .7 (Dip — din)

Trong do :

(6.3)

k) : hé s6 k& d&€n do bén ciia di phu thudc vao kich thude d4, duoc 15y theo dd thi

(hinh 6.6) ;
k; - hé s& st dung chiéu dai budng nghién ;
o - giGi han bén cda dd, N/m? ;
L - chiéu dai budng nghién, m :
n - td¢ do quay cla truc léch (am, vg/s ;
E - modun dan héi clia da, N/m? ;
n - hi¢u suat cia co cdu din dong ;

Dy - kich thude trung binh clia d4 trude khi nghién, m ; ¢6 thé nhan D, = 0,5D

dy, - kich thude trung binh cta sin phim, m.
Hé¢ s6 sir dung chiéu dai
budng nghién k, duge xac dinh
bing ti s§ gita s vién da c6 o
thé x&p doc theo chidu dai 0.0
budng nghién va trj s6 L/Dy,.
Thi du dé cho m4y nghién ma oo
loai 400 x 600mm, chidu dai 0,555
budng nghién L = 600mm, con T e
Dy = 175mm, khi d6 tri s6
L/Dy, = 3,34. Thie t€ chi c6 thé
chua duge ba vién d4, vay he

3 034 051 07 10 12 D

s6 k, = —— = 0,876.

3,43

Hinh 6.6 : Do thi quan hé gita hé s5 k|
va kich thirde dd nap vao mdy.

2. May nghién con

max *

May nghién con duge ding dé nghién cdc loai dd ¢6 do bén cao (o, t6i 300MPa).
Theo cong dung va dic di€m ciu tao, may nghidn con duge phan thanh céic loai : may

nghién thd, may nghién trung binh va méay nghién nhd.

Khéc véi nghién md, qua trinh nghién cha mdy nghién con x4y ra lién tuc theo chu
vi con nghién. Trong cdc may nghién con (hinh 6.7a, b) bo phan nghién da 12 hai con
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nghién vira va nho sé la khodng cach gifta hai bé mat cla hai con nghién tai ving
nghién. Con & may nghién tho, chiéu rong khe x4 1a khodng cich gitra hai b& mat con
nghién tai vung xa. €on nghién cg dinh ctia may nghién tho cé day nhé & phia dudi
nén ¢ nhiéu cia rong cira nap ligu lon (B = 900; 1200 hodc 1500 mm); cra xa trong
cic may nay tir 125 dén 225mm. Trong cic may nghién vira, kich thuée ién nhat cha
da nap vio mdy tir 60 dé&n 300mm ; kich thudce sdn phé'.m thu dugce tir 12 d&€n 60mm. 8]
cic may nghién nhd, kich thuéc 16n nhat cda da nap vao may tir 80 dén 170mm, con
chigu rong khe xa tir 5 dén 20mm.

K&t ciu & cha cac con nghién di dong trong may nghién tho va may nghién vira (hodc
méy nghién nhd) cting khac nhau.

& may nghién tho, ddu trén clia tryc con nghién di dong dit trong § treo 4 trén dam
ngang 5 ; con & méay nghién nho va mdy nghién vira 0 tua ciia con nghién di dong ducc
dat & dudi ddy cua no. o) tra nay 1la mot bac cdu 13 ¢6 ban kinh 16n. Bac clu sé chiu
toan bo trong luong ciia con nghién di dgng, truc con nghidn va luc nghién.

O may nghién vira va nghién nho con c¢6 dia nap lieu 14 dé phan phdi déu vat lieu
vao may.

Tac do quay clia bac léch tam (con nghién di dong) trong may nghién vira va nghién
nhd thudng 16n hon trong may nghién tho - & may nghidn vira va nhé n = 125 + 350
vg/ph, con & trong may nghién tho n = 80 + 170 vg/ph.

Nang sudt ki thuat cia mdy nghi&n con duge tinh theo cong thuc :

Q = q.b, m*/h (6.4)

Trong do :

q - ning sudt tinh trén imm chiéu rong khe xa (m*/h.mm):

+ cho may nghién vira : g = 0.54D°n ;
+ cho mdy nghién nhé 1 g = 1,32D%n;

D - dudng kinh ddy con nghién di dong, m ;

n - téc 4o quay cla bac lech tam, vg/s

b - chiéu rong khe x4, mm.

3. Mdy nghién truc
May nghién truc dugc dung d€ nghién nhd céc loai vat ligu c6 do bén trung binh va
cac loai vat lieu déo dinh (dat sét).

Bo phan lam vigc cta may nghién truc (hinh 6.8) la hai tryc nghién hinh tru 2 va 4
dat song song va quay ngugc chiéu nhau. Vit ligu nghién dugc dua vao ving phia trén
gitra hai truc nghica. Khi cde tryc nghién quay, nho ma sat gitra vat lizu nghién vdi bé
mit c4c truc nghién, vat li¢u sé dwoc kéo vao ving nghién va dugc nghién do tic dung
ép, uon va mai mon.
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1. May sang thanh ghi c6 dinh

Mady sang thanh ghi ¢ dinh 12 mot mit sing thanh ghi dugc [am bing thép c6 do
bén mon cao, chiu dugce tai trong va dap 16n. Loai sang nay duge diung d€ sang so bo
va nap liéu cho cdc may nghién tho.

2. May sang tang quay

May sang tang quay la mot tang quay (8ng sang) dit nghiéng mot gée 5 - 7°. Tang
(Ong sang) co cac doan ¢ kich thude mdt sang khdac nhau. Vat liéu dugc nap vae may
tr doan dng ¢é mit sang nhd nhat. Trong may ¢ ba doan 8ng sé& thu dugce bdn loai vat
ligu theo c& hat. Cac mdy sang loai nay ¢6 dudng kinh 600 - 1000mm, chiéu dai 3 -
3,5m. Toc 49 quay cda &ng sang phy thudc vao dudng kinh cla nd, thuong trong khoadng
15 - 20 vg/ph. N&u toc do quay cda tang 16n, qua trinh sang sé khong thuc hién duoc.
Ning sudt ca cac mdy sang tang quay tir 10 dén 45 m3/h véi cong suit dong co tir 1,7
dén 4.5kW. Do chit lugng sang thdp va ning lugng hao t6n nhiéu nén mdy sang nay
it duge st dung.

3. My sang léch tam

Hinh 6.12 mdy sang léch tam gdm hop sang 1, bén trong ¢6 cdc mit sang 6 va 8,
Hop sang va cac mat sang dugce dat nghiéng mot goc 15 - 25°, Hop sang duoc treo trén
c6 léch tam cha truc léch tim 7 va tya trén cédc 10 xo 2. Trén hai dau truc 1éch im ¢c6
lap cac vat can bing (d6i trong) 5. Truc léch tam nhan chuyén dong quay tir dong co
3 qua bd truyén dong dai 4. Khi
truc léch tam quay, hop sang
va mat sang cing voi vat liéu
trén mit sang sé dao ddng theo
quy dao tron vdi bién do khong
déi (bién do dao dong bing hai
lin dd léch tam cda truc, khong

phu thudc vao tai trong trén
mat sing) Hinh 6,12 : Mdy sang léch 1am

Mdy sang 1¢ch tam thuong duge ché tao ¢é hai mit sang kich thude 1500 x 3750mm
va bien d¢ dao dong tir 3 d&€n 4,.5mm, tin s6 dao dong khodng 800 - 1400 dd/ph.
4. Mdy sang rung qudn tinh

May sang rung quan tinh dugc chia thanh hai loai : miy sing rung quan tinh ¢é mit
sang nghiéng (gdoc nghiéng tir 10 d&€n 25%) vA may sang rung quéan tinh ¢6 mit sang
ngang.

Hinh 6.13 mdy sang rung qudn tinh cé mat sang nghiéng con goi la mdy sang rung
v hudng gdm hop sang 1, cing véi cdc mit sang 7 vi 8 tyra trén cdc 10 xo 2. Co ciu
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din ddng gbém dong co 3, bd
truyén dai 4 va tryc dan déng
6. Trén truc 6 ¢6 ldp hai banh
léch tam 5. Hai & cua truc din
dong duge dat trong hai thanh
bén cuia hop sang. Dang dao
dong phu thudc vao vij tri dat
cac khdi lech tam va phuong Hinh 6.13. Mdy iang ring q‘udn.rfnh vo huong
) . . _ {mdt sang nghiéng)

phdp treo hop sang. Quy dao

dao dong c6 thé tron hoiic elip.

Bién d0 dao dong cé thé diéu chinh bing cach thay ddi cic val gay rung (cdc banh
lech tam).

Khac voi mdy sang léch tam, trong may sang rung quan tinh khi tai trong ting thi
bién d6 dao dong sé ty dong gidm xudng, do dé cé tic dung bao vé cho mdy khi qud
tdi. Cac mday sang loai nay dugc dung d€ sang phan loai sin phdm cudi ciing trong
nhitng diéu kién ning hoic dung d€ sang so bd vat li¢u c6 kich thudce 16n trude khi dua
vio may nghién thd (nghién giai doan 1). Trong trwdng hop sau, mit sang ludi dugc
thay th€ bang mat sang thanh ghi vd mdy chi cd mot mat sang. Kich thu¢c mit sang
thudng 14 1780 x 1450mm, téc d6 quay cla tryc gay rung khoang 800 vg/ph, bién do
dao dong tr 3,7 dén 4,5mm.

Hinh 6.14 may sang rung quin tinh v&i mit sang ngéng (may sang rung ¢é hudng)
¢6 bd gay rung ¢6 hudng | dit cd dinh trén hop sang 2. Bo gay rung gém hai truc cam
(trén céc tryc ¢o ldp cac banh léch tam dé gay rung) dit song song, quay cung tdc do
va nguroe chidu nhau. Lyc gay rung sé ¢6 hudng theo dudng thdng vuong goc vai duong
noi tam ciia hai truc va thay d6i theo dinh luat sin. Géc gitra phirong cla lyc gay rung
va mit sang thuong tr 35 dén 45°. Hop sang cung vdi ciac mit sang dugc tya trén cac
16 xo thing diing, hoiic tua trén céc nhip dit vuéng géce voi huong tac dung cia luc gay
rung. Thong thudng cdc may sang lam vigc hi¢u qud hon khi hop sang twa trén cac
16 x0.

Cac mdy sang loai ndy thudng ¢é kich thude mit sang 1a 1250 x 3000m, tan s6 dao
dong 500 - 700 dd/ph, bién d¢¢ dao dong tr 8 dén 12mm, cong sudt dong co khoang
5,5kW. Mady sang rung ¢o
hudng ¢é nang sudt riéng cao

(nang suft tinh trén Im? mit o S o) N
e —_— Qg =B
sang) va chat luong sang tot ———— <=8~ T T "]

hon so véi mdy s . B ] -y - A= 2
on so vél may sang rung co ~2 \
mit sang nghiéng. T

Nang sudt ki thudt cda cac
may sang rung : Hinh 6.14. Mdt sang rung cd hudng (mdt sang ngang)
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th q. F. k] k2 k'; m, m f'h (66)
Trong dé :

g - ning suft rigng (ning sudt trén 1m2) ciia mit sang cho timg loai kich thudc mit
sang (Kich thude mdt sang tir 5 4€n 70mm, ning suat riéng dat dugc tir 12 dén 82 m/h).

F - dién tich mat sang, m?

k; - he s6 k€ d&n Anh hudng cla géc nghiéng mit sang (vo1 mdy sang ngang dao
dong ¢6 hudng k, = I, véi may sang nghieng khi gdc nghiéng mit sang 9 - 15°,
k; = 0,45 + 1,54);

k, - he s& k& d&n ham lugng % cilia vat ligu xdu C; cé trong vat li¢u dem sang. Khi
ham lugng C, tr 10 dén 90%, koq = 0,58 + 1,25,

k; - he s8 k& d€n ham lugng % ciia vat liéu ¢6 kich thude nhd hon 1/2 kich thudce
mit sang C, ¢6 trong vat lieu xdu. Khi ham lugng C; tir 10 d€n 90%, k3 = 0,63 + 1,37;

m - hé s& phy thudc vao loai may va loai vat ligu dem sang;
+ cho may sang ngang kKhi:  sang cudi séi m =0.8;

sang da dim m = (,65;
+ cho may sang nghiéng khi: sang cudi séi m = 0,6;

sang da dam m = 0,5,
Nang sudt clla may sang thanh ghi duge tinh theo céng thuc .

Qy, = 3600.B.h.v.k, . m*/h (6.7)

Trong dé :
B - chiéu rOng mit sang, m ;

h - 40 cao cha vat lidu trén mit sang, m (c6 thé nhan bing kich thudce 16n nhat cda
vat liéu dua 1&n mdt sang) ;

v - toc 4o chuyén dong cha vit liéu trén mat sang v = 0,05 + 0,25 m/s |

k, - he s0 toi clia d4, k, = 0.4 + 0,5.

§6.3. TRAM NGHIEN SANG bA

Tram nghién sang dd 14 mot t6 hop cdc may nghién, sang va céc thiét bi khac duoc
b& trf theo mot chu trinh nhdt dinh d€ san xuit cac sin phim da xay dung.

Tram nghién sang d4 thuong gdm mot s6 cong doan nghién. O mdi cong doan nghién
nhit dinh phai ¢ mot may nghién d4, 1a may chinh trong nhém mdy thudc cong doan
d6. S lugng cong doan phu thudc vao ti s¢ nghién yéu ciu. Vi dy: d4 nap 16n nhat la
600mm, con d4 sdn phdm yéu cidu lén nhat 12 10mm, vay ti s& nghién chung
i. = 600/10 = 60.
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Trong trudng hop nay ta chon vi du ba cong doan : cong doan nghién I - nghién thd
dong mdy nghién ma i = 3 ; cong doan nghién II - nghién trung binh ding may nghién

con i = 4 ; cong doan nghién III cin chon mdy nghién ¢é i =

60 =5 ; vi du ta chon
x 4

may nghién bua roto.
So dd nguyen li cla mot tram nghién sang ba cong doan thé hién trén hinh 6.15.

6] cong doan III cdc thi€t bi duge bo tri theo nguyén tic chu trinh kin, vart lidu ...
chua diing kich thuéc yéu cdu dugc dua lai nghién & may nghién thudc cong doan do.
Ngugce lai & cong doan 1, II thiét bi dugc b8 tri theo chu trinh hd.

,TL{" T %1 f

Hinh 6.15 : So d6 nguyén Ii ciia mét tram nghién sang lién hop c6 ba cong doan
1. Phéu chifa ; 2. Thigt bi nap ; 3. Sang ghi so bo ; 4. Mady nghién tho ; 5. Sang ; 6. May nghién
trung binh ; 7. May sang : 8. Mdy nghién nhé ; 9, 10. Méy sang rung dong cho ra san ph4m nghién.

9
& 7 g .

Gia cong d4 sau nd min ¢6 do bén cao va sdc, phu thude vao cong suit clia nha méy
¢6 thé chon mdy theo bang 6.1.

Bing 6.1.
Cong doan 1 Cong doan II Cong doan III
Ning Sl315t3
nam, 10°m°> | May nghién . May nghién . May nghién .
mi loai S0 lugng con loai 56 luong con loai S6 luong
400 900 x 1200 1 KCb 1750 1 KMBbP 1750 1-2
600 1200 x 1500 1 KCP 2200 1 KMBP 2200 1-2
1200 1200 = 1500 2 KCBb 2200 2 KMBE 2200 2-4
2400 1500 x 2100 2 KCPb 2200 4 KMD 2200 4-6

D¢ dat duoc higu qua cao nhét trong cong tic khai thic da cdn luu ¥ ngay tir ldc lua
chon day chuyén cong nghé dén tinh chon cac ché dg 1am viec hop li cia tirng loat
may va thi€t bi.
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Cong ngh¢ nghién, phéan loai d4 dugc chon lya theo tinh chét cla cédc loai d4 s& gia
cong, nhu cau cac loai, kich c¢ d4 sau gia cong, mdy va thiét bi dd va s& ¢, cong sudt
va nhiém vy cda tram. Nhin chung so d6 cong nghé cdn phai "linh hoat" ¢é nghia la
c¢6 thé ra dugc nhiéu loai dd ¢ kich thude khac nhau theo yéu cu, nhe diéu chinh ché
d¢ lam viéc ciia cdc mdy c¢6 trong day chuyén. So d6 cong nghe ¢é thé 1a mot, hai hoic
ba cong doan, ¢6 thé lam viéc v&i chu trinh kin hoac chu trinh hé.

So d6 mot cong doan, ¢6 nghia la da dugc gia cﬁﬁg mot tan trén mot loai may, ding
cho tram ¢6 cong suat nhd, t s6 nghién i = 3 + 50. So d6 loai nay thuong khong dap
tng dugc ti 1¢ kich thude da sdn phdm theo yéu cdu. B&i vay thuc t& céc tram nghién
sang da ¢6 day chuyén cong nghe hai, ba hay nhiéu cong doan. Hinh 6.16 trinh bay
so d6 céng ngheé mot tram nghién sang d4 hai cong doan.

D€ nghién da, mdy thudng duoc
chon tr bon loai sau : nghién ma,
nghién nén, nghién bia va nghién tryc.

Nghién ma va nghién nén vé nguyén

tic dung d€ nghién da c6é do bén bat ki

vdi ti 8§ nghién i = 3 = 8. Con hai loai

kia dung cho d4 mém (nhu di voi) va 100 % dd c6 Dmax = 550mm

khong sdc vi néu sic, co ciu cong tic
rit hay 1ng, ti s& nghién cho hai loai
nay c6 thé tgi i = 50.

Nghién giai doan I

d={(0+ 40)mm = A0mm

Véi mot loai da, c6 thé sit dung
nhiéu loai mac may, bdi vay, néu cé
thé, phai ti€n hanh tinh chon may cho
day chuyén cong nghé theo ning suat,
Kich thudc da nap 16n nhdt. Mac may

Sdng

Nghién giai doan II

dugce chon phdi c6 ndng sudt i thuyét (0 - 40) =40
nhu sav : Sang Sang
N c- k San pham
Ny = _Lk 4.9
sd {0 - 10)mm {10 - 20)mm {20 - 40)mm
Trong d6

Ny - ndng sudt li thuy€t tinh toan ;
Ny - niing sudt thye t&€ yéu cdu ;

o A LA aa L ) Hinh 6.16 : So db cong nghé cia
k - h¢ sO ke d&n viec nap dd khong déu ; tram nghién, phdn logi da hai cong doan

Kqg - hé s8 st dung thoi gian.

Sau khi ¢6 mac may, xdc dinh khe hé ra da clia mdy va ti le phén traim cac loai kich
thude da san phdm thu duoc.
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Nhin chung, tinh chon céc cong doan nhu sau n&u cong doan sat cudi ¢6 nhiéu mat
da (da c6 kich thude 0 - 3mm), 4& dam bao it bui cho céc loai may 1dn va ¢ thé bd
qua nguyén cong rira bui d4, cdn phai tinh todn theo didu kién : luong mat nhé hon mot
gi4 tri nao d6 cho phép, vidy < 5%. Didu nay ¢6 thé lam thay ddi dudng ti 1 kich c@
da sin pham, tic 1a d4 sin phdm c6 kich thude 1on hon yéu ciu, hic nay cin phai phan
loai dé nghién ti€p, theo chu trinh kin.

Sau khi tinh chon dugc so d6 cong nghg, cac loai may nghién cu thé, bi&t ti 1& phdn
tram kich ¢& ra da, cho phép ti€n hanh hi¢u qua nhdt vig¢c tinh-todn, thigt k& may sang
hw tinh dién tich mat sang, so lugng mdy sang cho day chuyén v.v...

Pé minh hoa cho phan ii luén (fen' va dé don gidn hoa gia sk & mot co s& san xuat
¢6 mot s6 may nghién, bi€t loai may va céc thong s6 ki thuat cda ching. Tinh chon
ché d6 lam viéc clia cdc mady sao cho dam bao cac yéu cau :

1. Nang sudt ciia tram 150 m/h;

7. Vat ligu nghién 1a da voi ¢6 do bén nén 12000 N/cm?;

3. Kich thudc d4 nap 16n nhit Dy, = 550mm.

San phdm cén c6 céc loal kich thude (3 - 10mm) ; 10 - 20mm) ; (20 - 40mm). Ngoai
ra yéu cdu chon ch€ do lam vige it bui nhat, d& ddm bao v¢ sinh cong nghi&p.
Trude tién ki€m tra xem ti s¢ nghién :
D
o oma 90 39
diax 40
V&i ti $6 nay dé st dung hiéu qua thi€t bi, khong nén ding mot cong doan nghién,
ma & day can chon it nhat 12 hai cong doan cho day chuyén.
P& dam bao nang sudt 8n dinh & cong doan thu nhat, ning sudt li thuy€t cia may
phai 14 : | |
Ny.-k 150 1,15
Ny = = 130. LIS _ 78 m¥m
K. 0,95
Trong co s& sdn xudt c6 may nghidn con KKD-700 vai dic tinh kI thuat : mi¢ng nap
700mm ; miéng xa duge diéu chinh trong khodng (75 - 160mm) ; nang sudt (230 - 400
m¥h) v.v... Ngoai ra may ¢6 duong dic tinh 1 1¢ kich ¢& d4 san phdm xem hinh 6.17.

KKD-700 12 loai may nghién nén co 16n, v6i khe hé ra da by, nhdé nhit la 75mm
mdy vin dam béo ning sudt theo ytu céu 230 > 178 m3/h. Nho dudng dic tinh ti 18
kich cd ra d4 (hinh 6.17) hoan toan cé thé xac dinh dugc ti 1& phdn trdm dé theo yeu
ciu cho trudgc. Tinh nhu sau : khi kich thudc ra da b; = 75mm thi loai kich thudc (0 -

[ i 3 Y - Fa o - .
3mm) chiém ti 1¢ : bi = % = 0,04 (hinh 4.20a) ung v&i nd gia tri theo truc tung cho
1

dwong cong 2 1a 98,6, Vay ti lé ¢6 gid tri 12 100 - 98,6 = 1,4%. Tuong véi kich co
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Y. % Y. %
104
- 100 |
= [\
g 874 % H
5
S 80
& 1 79
= 1
8 60 |- 2
‘:‘E
® 2
o 46 50
= 40
17
0,13 0.6 1,0 14 18dby 02 04 06 1,2 18 22 db,
a) b]

Hinh 6.17 ; Puong ddc tinh ti 1 kich thuoc dd san phdm
a) Ding cho cdec mdy nghién cén cé lon ; b) Diang cho cdc mdy nghién cén c& vira va nho ;
1. Dung dé nghién da loai mém ; 2. Dung d& nghién dd loai bén vira.

(3 - 10mm) thi bﬂ = :t% = 0,13 va tryc tung s¢ la 86,6 vay ti 1¢ phan trim loai nay
L

chi€m 98,6 - 87,6 = 11%. Theo céch tinh twong tir ta ¢o :
- Loai (10 - 20mm) chi€m 14,6%;
- Loai (20 - 40mm) chi€m 27%.

Cudi cung la loai da ¢6 kich thude 16n hon 40mm duge tinh twong ty s& chiém 46%,

diéu nay ¢6 nghia 1a con téi 46 x % = 82m> d4 cin nghién tiép.

Kich thudc vién dd 16n nhit sau khi nghién & cong doan 1 1a :

dmax = @by = 1,4.75 = 105mm

max

Trong d6 : @ — tri s6 dudng cong cit tryc hoanh, vdi dudng cong 2 cho d4 bén vira
¢ =14.

Ti€p theo, dua vao kich thude da d,,,, = 105mm va d4 sin phdm 16n nhit 13 40mm

s Ca , 1 . . s .
ta xdc dinh ol s¢ nghién cong doan I 12 i, = % = 2,6. V&1 nang suat can ddp iing ia
82m?, so bo ta ¢6 thé chon loai may nghién non loai trung binh kidu KCD-6-1200 vdi
ddc tinh ki thuat : kich thudc nap 1dn nhat 170mm ; cira ra dd b, = (20 + 50mm) ; nang
sudt (70 - 105 m3/h) v.v... va dudng ddc tinh ti 18 ra da (hinh 4.20b). Tir diéu kién ddm
bao v¢ sinh moi trudng, hay it bui d4 nhat vai s lugng da (0 - 3mm) chiém (i 1é < 5%
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. . . d
nhe d6 thi hinh 4.20b dudng cong 2 Ung vdi truc tung c6 gia tri 95% thi b_ = (0,09 hay
2

3
= 0,09 tir day by = —— = 33mm.

3
5 0,09

Nhir vay khe hé ra d4 & cong doan II 1a by = 33mm. Ti€p theo wong ty nhu & cong
doan [ ta hoan toan ¢é thé xac dinh dugc ti 1& phin tram cda céic loai kich ¢ khac. Va
cu thé ta ¢6 (0 - 3mm) 12 5% ; (3 - 10mm) 12 21% ; (10 - 20mm) 1a 23% ; (20 - 40mm)
12 34% con 1ai > 40mm 1a 17%.

Trudng hop chi s dung hai cong doan nghién thi sau phan loai ¢ cong doan II luong
da 100 X 82 = 14m?* phai dugc duwa lai nghién & cong doan II, ¢ nghia mady
KCP-6-1200 lam viéc v&i ndng sudt thue 1€ 82 + 14 = 96 m>/h.

Téng thanh phén kich thudc sdn phdm cudi cong duge xac dinh theo cong thire :

Pli = P] + . P2 N % (410)

C
(1-q)
Trong d6 :

P, - tdng thanh phin phdn trim clia timg loai kich thudc yéu cau;

P, - % kich thudc timg loai qua cdng doan 1 ;

P; - % kich thuodc tirng loai qua cong doan I lan 1 ;

C - lugng da sau cong doan I cdn nghién & cong doan IL. Cho vi dy trén C = 0,46 ;
q - luong dé phai nghién lai q = 0,17,

Tdng phin tram céc loai, tinh nhur sat

Pa=tid+ 246 5_439 © - 3mm);
i -0.17
Pao=11+ 23 _ 21 -226%, (3-10mm);
1-0.17
Poo =146 + —240 532745 (10 - 20mm);
1-0,17
0,46

Pug = 27,0 .34 =457% ., (20 - 40mm).

1-0,17
Téng s - 100%
Sau khi biét i 1& phan trdm thanh phan céc loai, qua cdc cong doan nghién cho ta
co s& sd lieu tuong ddi chinh xic dé tinh toan, thi€t k&€ hodc chon cic loai mdy sing
cho timg céng doan va cho sang & 1an cudi.

Tom lai, lva chon hop 1i ch€ do 1am viéc theo phuong phdp trén da dam béo nidng
suit 6n dinh, san phidm da thu dugc theo yéu cdu hojc bigt ti 1¢ cic loai. Diéu nay ¢o
nghia chit lugng nghién sing 16t va dim bdo chat luong bui da it nhét, v¢ sinh moi
trdrng tot nhat.
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Chuong 7
MAY PHUC VU CONG TAC BETONG

Bétong duge tao thanh tir vat ligu két dinh (ximing), nudc va cot ligu (cat, da hodc
$6i). Bétong cang nhu cdc Joai vat lieu xay dung khac, ¢6 mot tinh chit quan trong nhat
la do bén. Ngly nay cdc cong trinh vinh ciru thuong duoc xay dyng bang bétong va
betong ¢St thép vi tinh bén ving, mi quan va phong chong chay t6t. Cong tac bétdng
baoc gém cic cong viéc chudn bi hén hop (dinh luong, tron), van chuyén, dé va dam
chat bétong. May va thigt bi dé thi cong betong va bétong cGt thép c6 rdt nhiéu loai,
song chi yéu la mdy tron beétong, mdy van chuyén va bom bétong, may dam bétong,
cdc logi may gia cong et thép : may udn, kéo cdt thép, cit va han cot thép v. v...

Dinh jugng cdc thanh phan cda hén hop bétong chu y&u bing phuong phap can theo
trong lugng diéu khién bang tay, bin ty dong va tr dong héa hoan toan. Can co khi chi
dim bao do chinh xiac + 2% d&i voi ximing, nuoc vi + 3% d61 vai cot ligu. Hign nay
{rén cic tram ron bétdng thudng trang bi can cd bo cam tng trong lugng ddm bio do
chinh xéc cao (0.02%) lam viéc theo chuong trinh da cai dat sdn cho trng méac bétdng
da xdac dinh.

§7.1. MAY TRON BETONG

May uon bétong ding d€ san xuat hdn hop betong tir cdc thanh phan da duoc dinh
luong theo cdp phoi xdc dinh. So v&i ron bing tay, tron bing mdy tiét kieém dugc
ximang. dim bdo ning sult vi chat luong cao. Pédc trung Ki thudt chu y&u cda mdy tron
theo chu ki 12 dung tich sin xudt V, clia thang trgn tuc ta dung tich nap phdoi liéu cda
mot ldn tron. Dung tich hinh hoc cda thung trén thudng bang 1,5 - 2,5 14n dung tich
san xuit. Trong xdy dyng hay ding cdc loai mdy tron c6 dung tich san xuit biang 100,
250. 500, 1000. 1200, 2400 va 4500/ Nguoi ta thuong goi tén may tron bing dung tich
san xudt ca thing tron. May tron gom cdc b phan chd yéu : thing tron, bo phan cong
tac va he thong din dong, thi€t bi nap va d¢8 betong. Ngoai ra con c6 cac thiét bi dinh
legng va an toan khac v.v... Mdy tron bétong phan loai theo didu kien khai thac, che
do lam vi¢e va phuong phap tron.

Theo diéu kién lam vig¢c cd toai may tron ¢& dinh, khi di chuyén may phdi thiao d&,
thudng ¢t ¢ cdc tram rdn €O nang sudit trung binh va idn. Loai di dong dat wrén gid
c6 banh xe, kéo di lai duge va co loai dijt trén 010 dé di chuyén dugc nhanh chéng vVOi
niing sudl nho.
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2. Mdy tron cuong birc lam viéc theo chu ki

Loai may tron nay thudng 1ip dat tai cac xudng bétdong duc sfin, cac tram tron betdng
thwong phdm (hinh 7.5). Dung tich bétdng da trdn xong cia cac loai mdy tron cudng
tire 1am viéc theo chu ki ciia cac may tiéu chudn 1a 65, 165, 330, 500, 200, 1000, 2000
va 3000/

Trén hinh 7.5 he din dong cia mdy trdn gdm dong co dién va hop giam tdc 1, qua
khdp noi 2 lam quay roto 7. Trén roto ¢ Mp cac tay va cach tron, B0 phan an toan dé
tranh bi ket khi tron. Vat ligu duoc nap qua ong nap & ndp thung won, x& bétdong qua
ctra diay thang tron. Pé déng md cira ddy ding khi ép din qua khoa 5 va van phan phoi
4 t6i xilanh khi ép 6. D€ gidm On ¢6 14p bo tiéu am 3.
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Hinh 7.5 : So d6 dong hoc cua mdy tron bétong cudng bic lam viéc theo chu ki

Viéc chat tai vao thung tron chi thuc hién khi roto dang quay. Cot ligu va ximdng
duoc dua vao thilng tron cung voi nudc c6 thanh phin va léu lugng xac dinh.

Hén hop duge nhao tron dong nhat va hicu qué réi xa ra ngoai khi cra day md. Hién
pay cdc loai mdy trén cudng birc hai truc Jam viéc theo chu ki x4 vat ligu tur ddy dugc
dung rit phd bign trén cac tram tron hetong.

3. M4y tron cuéng bire hoat dong lién tuc

May gébm he dan dong, thung tron v hai truc c6é mang cac cdch trdn (hinh 7.6). H¢
dan dong gdm dong co 1, bd truyén dai thang 2, hop giam 16¢ 3, ndi truc bu 4 va bo
truyén banh rang 5. Thung tron nim ngang c6 hinh long mang. Bo phan cong tac gém
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Ning suit may tron cudng bic fam viéc hén tyc :
Q = 3600A.V , m’/h (7.2)
Trong do :
A = k,md?/4 - dign tich trung binh mat cit ngang clia dong vit ligu trong thung tron
(véi may tron mdt truc), m? ;
d - dudng kinh canh tron, m
k, - h¢ s6 nap (k, = 0,28 + 0,34) ;
V = S.n - o¢ do di chuyén cha hdn hop theo hudng doc truc thung tron, m/s ;
§ - bude canh tron, m
0 - s6 vong quay cla tryc trong mot gidy, 1/s.

§7.2. TRAM TRON BETONG

Nguyén li cdc tram tron

Tram trdn ¢o {h& 13 mot bd phan cda nha may betong hodc doc lap. Tram trén thudng
gdm ba bd phén chinh : kho (phé&u) chira vat ligu va nudc, thi€t bi dinh lugng va may
ron. Gitra ciac bo phéin ¢6 cdc thiét bi nang, chuyén va céc phéu chia trung gian.

Cong nghe san xudt bétong va vita xay dyng noi chung la tuong tu nhau. Trong
truong hop két hop san xuAt bétong va vita xay dung trong mot day chuyén thi c6 thé
giam duge 32% dign tich mat bing, tir 30 d&€n 35% cong nhan, tir 8 d&n 19% von diu
tur thigt bi. Mot nha mdy (tram) bétong va vita lien hiép ¢6 higdu qua cao khi luong
bétong va vira cung cdp trong nim khong qué 300.000m”.

Tram tron thuong c6 hai dang : ¢8 dinh va thao 1dp di chuyén dugc.

i) Dung cd dinh.

Phuc vy cho cong tac xdy dung cla mot viing lanh thé, déng thai cung cip bétong
theong phdm phuc vy trong mot pham vi ban kinh lam viec ¢6 hieu qua. Thiét bi cda
tram ¢& dinh throng duge b6 tri theo dang thap, mdt cong doan, cé nghia vt liéu duoc
dua len cao mot lan, trén dudng roi ty do céc thao tic cong nghé dugc ti€n hanh. Trong
day chuyén cd thé 13p bét cir loal may tron nao, chi can ching dam bdo moi tuong quan
vé& ning sudt voi Cac thiét bi khac (xem hinh 7.7, bang 7.1, 7.2). Bé phyc vu cho cong
tic belong yéu ciu khoi lugng 1on, tap trung, khoéng cich van chuyén betong duci
30km. dudng si van chuyén thudn loi, ngudi ta thuong st dung tram ¢6 dinh.

Trong truong hop vira ¢6 cdc cong trinh tap trung, yéu ciu lugng bétong lgn, vira co
cac diém xay dung dan dyng phan tdn, ddc trung cho cac do thi & Viet Nam, cin su
dung tram ¢6 SO a6 hén hop, vira cap bétdng tuoi, vira cdp hdn hop kho cho cac cOng
irinh nhd, phéan tdn, dudng sa luu thong kém. Vigc tinh todn, lya chon so dé tram nay
hay tram kia phu thudc vao nhidu yéu 18, trong d6 quan trong nhat 1a khoang céch tur
tram trOn tGi noi d6 bétong. Néu duong xau, van chuyén bing xc thudng, batong dé bi
phan ting, phéi van chuyén hén hop kho hodc bing 0t trn.
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b) Dang tam thoi

C6 thé thao 1dp d& hodc di dong phuc vy mot s6 vang hodc cong trinh idn nao 46
trong mot thai gian nhat dinh. Céc thiét bi cong nghé cla tram thudng duge b& tri dang
hai hay nhidu cong doan, c6 nghia {a vat ligu duge dua lén cao nho cac thi€t bi it nhét
hai 1in. Tuong tw nhu tram c& dinh, trong ddy chuyén c6 thé ldp bat cir loai may tron
nao chi cin dam bio mdi twong quan vé ning suit va ché do lam viéc clia cdc thiét bi
di kém (hinh 7.8).

Khi xay dyng cac cong trinh phan tan, dudng xdu, luu thong xe khong tot thuong st
dung cdc tram tron di dong hodc cung cdp hén hop betong kho tir tram tron trung tam
cho cdc otd tron. Viec tron dwroc ti€n hanh trén dudng van chuyén nhd 810 trdn hodc
tai noi d6 bétdng.

Con co thé phan loai tram tron theo cong suit. NEéu cac tram co mdy trdon lam viéc
theo chu ki vai tong dung tich nap 900! - tram nhd ; 12007 - tram vira ; > 2400/ - tram
lon. N&u tram ¢6 may tron tam viéc lién tyc thi véi nang suat tdng (15 - 30 m3/h). Loai
nhd ; (30 - 60) m*/h - loai vira ; > 60 m/h - loai lon,

Bang 7.1. Pac tinh ki thuat cda cde tram trén dang thap lam vi¢e theo chu ki

Ki hi¢u tram
Cic thong sé ki thuat Cb-6 Ch-4 - Ch-5 -
_ : : 5: o o 3

C-283-1b | C-243-1b [C-243-1b 4-09-63/63 | 4-09-17/6
Nang sudt ki thuat, m};’h 16 36 - 38 72-76 120 240
Ki higu may tron Cb-15 Cb-10A | Ch-10A Cb-3 Chb-3
Kiéu may C-333 C-302 C-302 C-230A C-302A
Dung tich nap liéu, { 330 800 500 1600 1600
S& may 2 2 4 4 8
Ki higu dinh lugng cot ligu ABD-425b ABD-1200D ABD-2400D
Ki higu dinh luong ximéang ABD-425D ARD-1200D ABD-2400D
Ki hieu dinh luong nudc ABD-425/1200D ABD-2400b
S& lrgng phoi ligu 4 4 4 6 6
Kich thudce ¢at lidu max, mm 80 80 80 150 1530
L lwong khi nén, m“fph 0,5 1,0 3.0 4,0 8,0 |
Cong sudt tong, kW 78.4 833 - 228,7 - i
Téng khoi luong thigt bi, 103kg 18,5 21,5 - 1116 220
Khéi iuwong két cau thép, IOBkg 31,06 5354 96,2 184 315
Nudc san xuat Nga
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Bang 7.2. Dic tinh ki thuat mot s6 tram trén tam théi
(hai cong doan) lam vigc lién wyc

Ki higu may
Cac thong s6 ki thuat CB-25" ) Cb-61" | Cb-37

ce32 | C946 | C-780 Cb-75 | Cb-78 | Cb-109
Nang sudt ki thuat, m>/h 5 5 30 30 60 120
Sd cot ligu 2 2 3 4 4 3
Kich thudc cot lidu 1on nhat, mm 40 40 40 40 70 70
Dung tich thing chira c6t ligu, m> | 4,2 42 18 34 34 48
Dung tich thing chita ximang, m° | - 1.3 13 4,5 12 12 40
Dung tich thiing chira nude, m’ - - 4 2,5 2,5 -
Loai may tron Hai truc Rai tr

do
Ki hiéu bd dinh hrgng cot ligu Bing chuyén Cb-26 | Cb-26 | Cb-42 | Cb-114
C-633 | C-633 | C-864
56 lugng 2 2 3 4 4 3
Ning sudt diéu chinh, t/h 3 3 75-39175-39] 5-75 |120-100
Bo dinh lugng ximang loai Vit tai Cb-39 | Cb-71 Cb-71 | Cb-90
C-804

Ning sudt diéu chinh, /b 3 3 3,5-15 5-20 | 5-20 |25-100
Luu lugng bom nude, m>/h - - 6 6 - 125-25
Bing tai thu c6 ning sudt, t/h - - 70 70 70 300
Chiéu rong bang, mm - - 650 650 650 1000
Van 1oc bing, m/s - - 1 1 1 1,2
Dung tich thiing nudc, m” - - 1,2 1,2 1,2 -
Déan dong céa nap nudc - - Co khi Thuy luc -
Cong suft tdng cia tram, kW 8.8 317 | 352 | 377 | 583 145
Kich thudc bao, mm :
- Dai 6400 - 30140 | 36600 | 36600 6400
- Rong 5000 - 6000 3250 3250 39750
- Cao ' 4600 - 8400 | 12520 | 12520 | 13000
Khéi luong, kg 5750 12000 | 23000 | 28500 | 33000 | 73000
Nurdre san xudt Nga

Ghi chii : {*) — Tram di chuyén diege.

Tram tron bétdng uot dung gau cao ki€u Oru Starmix DL-1500 (750) cda Y.

Pay 1a tram tron bétong ding giu cao dé cdp ¢6t lieu va cung cdp betdng cho cac
xe chd bétong. Tram c6 cac ché do [am viéc : bang tay, bén ty dong va hoan toan ty
dong.

Cép phoi cac mé tron c6 thé dugce 44t va nhd trong cac dia tir, cho phép dé dang
thay déi cong thire tron bng cach xoay cong tic co sin trén bang diéu khién. Bd nbo
lru trit duge 15 mac betdng khéc nhau. NEu thudong xuyén str dung hon 15 mac, cdn
phi dang d&n h¢ theng mdy vi tinh CS90.
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DL1500

16,00m 8.25m __l

Hinh 7.9 : Tram tron kidu DLI5S00
1. Xilé ximang ; 2. May 1ron ; 3. Thiing nap : 4. Khung tram ; 5. Géu cao.

So dd tram va dac tinh ki thuat xem hinh 7.9, bang 7.3 va bang 7.4.

Bing 7.3. Pic tinh ki thuat chinh cia tram tron bétong uct giu cao kiéu DL

Thong s& ki thuat
— .Dung
i éw ti?hu?li tich tiDhu:r:gOt Cong | acpo | 1AM | Nang
tram . P sau May tron loai ¢ . | sudt may i vai, | sudt,
tron, me loat 3
3 tron, ) 3| tron, kW m m~/h
m~/h 3 tron, m
m’/h
DL 500 27 22 MS3500/330 0,33 15,0 DL 10/35 | 10 | 30 - 35
DL 750 41 33 MS750/500 0,5 18,5 DL 12/55 12 | 50- 55
DL 1500 72 60 MS1500/10600 1,0 45,0 DL 16/75 16 | 70-75
DL 22350 93 77 MS2250/1500 1,5 55,0 DL 16/75 | 16 | 70-75
DL 22508 93 77  IMS2250/153008; 1,5 75,0 DL 18/85 | 18 | 80-85

Dinh lugng c6t lieu va ximing dung bd cdm ung tai trong {load - cells) nén dd chinh
xéc dat 0,02%. Tram ¢6 may nén khi, hé thdng loc bui va say kho khong khi, bao gdm
c& van Solenoit, ngoai ra ¢on c¢é hé thdng théi khi nén vao xilo ximang, bo diéu chinh
khi, hai voi khi va van chuy@n ty dong.
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Bang 7.4

Cic thong s0 ki thudt

Ki higu may

DL 1500 DL 750
Ning sudt betong, m?’lh 60 30
Chu ki mé tron, s 60 55
$6 khoang tap ket vat ligu, chiée 4 4
Sirc chira, m’ 850 700
Can c&t Hau bing bon cim tng tai trong, kg 2400 1200
Dung tich bo phan cot licu, ! 1732 1125
Can ximing bling ba cam ng td1 trong, kg 600 300
Dung tich b0 phén cdn ximdng, { 220 220
Vit tai ximing 8m x 219mm, nang suat, t/h 60 40
Cong suit 137 da thict bi dinh luong nudc Khong han ché Khong han ché
Chidu cao bd phian xa ximing, m 39 3.9
Ngudn dign, kW 102 60
Thi&t bi rung cat cé cong suat, W 220 220
Thiét bi rung ximang ¢6 cong sudt, W 125 125
N&i trén
N&i tron kidu hanh tinh MS1500/1000 MS 750/500
Ning suit moi me (dd lam cha{) m” 1 0.5
Niang sudt ra (dd lam chat), my 3th 60 32
Chu ki mé trén, s 60 55
Cong sut dong co trdn, kW 45 18,6
Tée &6 roto chinh, vg/ph 12,4 16
Tac do sao ron, ve/ph 42 46
Thei gian teon va xd, 8 45 45
Sac quay va cdnh tron, chige 2x2 1x2
Thang nap liéu
Dong co quay tdi c6 cong sult, kW 15 1.5
Dung tich thung, { 1732 1125
T&c do nang ha thing nap ligu, m/ph 27 27
Gdu cao

DL 16/70 DL 14/40

Nang sudt, m>/h 70 40
Can dai, m 16 14
Cong suiit dong co quay toi, kW 18,5 7.5
Pong co quay ¢ cong sudt, kW 0,25 0,18
Dung tich giu cao, ! 600 300
Mdy nén khi
Luu lugng, ifph 462 462
Cong suat dong co, kW 3 3
Dung tich thiung chua { 270 270
Ap fyc max, kGlcm? 9 9
Ap huc 1am vige, kGlem’ 6.5 6.5
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1. Oto ché bétong

Oto ché betong ding dé tron va van chuyén betong v6i ey 1i vai km t6i vai chyc km
tir tram tron bétong thuong phim 1 noi tidu thu. Khi van chuyén bétong & cu li ngén,
ngudi ta d6 bétdng da tron vio thing (75 - 80% dung tich thiing) va cho quay vdi van
toc cham (3 - 4 vg/ph) ‘@€ dam bao betdng trong khi van chuyén khong bi phan tang va
dong két. Trong truemg hop nay 0t0 ch@ bétdong chi lam nhiém vu van chuyén. Khi cén
cung cip bétong di xa thi ngudi ta dé cot ligu kho chua tron vao trong thing (60 - 70%
dung tich thung) trong khi van chuyén, may tron dat trén xe s& quay tron déu ¢t lidu
v&i nuge thanh bétong déng nhat (10 - 12 vg/ph), t&i noi lam viéc chi cin d8 ra dung
ngay. Lic nay 0td chd vira [am cong viéc tron vira lam nhiém vu van chuyén.

Otd ché betdong (hinh 7.11) gdm satxi 610 7, gia d¢ thung tron 4, thung tron 1, thigt
bj nap va xa lidu 2, h¢ thong cung cdp nudc 3 va bo truyén dong cho thiing tron 5 cung
co ciu diéu khién 6. T4t ca cac thigt bi nay duge dat trén khung bit chat vao satxi Oto.
Trén khung nghiéng 15° ddt thing tron ti trén ba diém : 8 d& & phia trudc va vanh dai
ti 1en hai con lan & phia sau. Trong thang tron dat hai canh tron kiéu vit d€ tron bétdong
khi thiing quay theo chiéu kim dong hé va x4 betong khi quay theo chiéu nguoc 1ai nho¢
co cdu dao chiéu quay, batong theo ming chay ra ngoai. Dung tich van chuyén cta céc
ot6 ché betdng hien nay thuong la 2.6:32;40;70va 8m? tuy theo loai satxi cua

016 co 54
1 2

0 S

@ fred, A
v # 7 8 !

Hinh 7.11 : O16 cho bérdng

2. Mdy bom bétong

M4y bom bétong ding d& van chuyén bétong cd tinh linh dong (thuong cé do sut >
[2cm) theo dudng dng dan di xa tdi 500m hodc 1én cao t&i 70m. Mudn bom xa hon va
cao hon phai ldp céc bom ndi i€p. Bom bétong con ding cé higu qud dé bom vira
xay dyng.

M4y bom bétong c6 thé phan loai theo nguyén i tam viéc : lién tuc (kiéu roto ong
mém) va theo chu ki (ki€u pitténg) ; theo ki€u din dong : co khi va thay lyc ; theo tinh
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Trong d¢ :

F - ti&t dien pittong, m? ;

S - hanh trinh pitténg, m ;

n - s8 lan bom trong mot phit clia mat pittong ;

k, = 0,8 + 0,9 - h¢ s6 dién ddy hén hgp clia xilanh ;
ki - hé s6 sit dung thai gian.

§7.4. MAY PAM BETONG

May ddm betong diing d€ 1am chit cdc hat cét, da, ximang trong khai bétong, do do
lam tang do bén cda bétong. Sir dung may ddm khong nhitng cho ning suit cao ma con
lam cho khoi bétong chéng dong két, ddm bao duge chat luong va ton it ximang (thudng
gidm dugce 20kg ximang cho 1m? betong).

May ddm bétong lam viéc trén nguyén I chin dong dé€ lam gidm lpe ma sdt va luc
dinh gita cac hat ; do kh&i lugng ban than, ching tu sdp x€p chit lai v&i nhau chi€m
vi tri On dinh, 1am cho khi va nudce thoat ra ngoai 1am ting stc chiu dyng cia bétong.

Mirc do 1am chit duge xdc dinh biing ch& d6 dim : cuong do (bien do va tdn s6) va
thdi gian ddm.

D¢ gay rung cho bétong c6 thé nhd cdc loai dim khac nhau véi cdc nguyén li dan
dong thiy lic, khi nén, dién va co khi. Din dong co dién 1a phd bi€n hon ci. Co cau
gdy rung thuong la tryc dong co lg¢ch tam hay khai lech tam ldp trén truc ngoai quay
bd1 dong co dién qua bo truyén trung gian nhu truc mém v.v...

Cén ¢ vao dic diém tic dong xung vio khai bétong ¢6 thé chia miy dim bétong
ra cdc loai : ddm ngoai va ddm trong. DAm ngoai lai chia ra : dim mat, ddm canh, ddm
ban (dim toan khoi).

1. Pim trong

Khi ddm trong, qua dam dugc dat sau trong khoi bétong, thudng dung dé dim cac
khai betong day, dién tich nhd nhu ¢ot, dim, mong nha v.v... Trong trudong hop nay
xung lugng truyén cho bétdng ngay trong 1ong clia chang. Pam dii truc mém duge sit
dung rong rai nhd cac wu diém cia nd 12 gon nhe, higu qua truyén nang luong cao.

Dam dui truc mém lai chia ra : dam duoi truc 1¢ch tam, diuv dui [Ec trong, ldc ngoai
(hinh 7.14). Tryc 1 qua khdp 2 truyén chuyén dong quay téi truc 3 ¢6 khdi léch tam 5
tac dong Ién bé miit chi ti€l 6 ldp trong v& ddm 4. Khoi lech tim 5 gay ra dao dong
tron, gay chdn dong cho qui ddm. Mai lien he gita vong quay cuda truc 1¢ch tam n va
tan s& dao dong cda ddm n, nhu sau : khi lan ngoai o = n(D/d - 1) ; khi lin trong n
=n/(1 - D/d), & day D va d - duong kinh bé mit lan tron, mm.

Véiti 1¢ D/d nhdt dinh ¢6 thé dat duoc tin s6 dao dong cao (n, = 10000 + 20000
lan/ph). Nhuoc diém chit y&u ciia ddm truc mém la ma sat gitra tryc va v4 tryc rat lon
nén hao tén cong sust dong co, truyén dao dong khong duoe xa.
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Trong nhiéu trudng hop theo yéu cdu cong nghe lai cAn dao dong thing c6 hudng
thi du nhu biia rung, dim d4t ty hanh, sang rung. Vi cdc khoi léch tam c6 khdi Iugng
va kich thude nhr nhau duge bat ddi xing theo doc tryc va quay v6i cing tdc do nguoc
chiéu nhau nén thanh phin ngang cfia luc li tam can bing nhau, luc kich dong thay ddi
ve gia tri vA c6 hudng tac dung vao v ddm. Nhe c6 hai banh rang giong nhau nén toc
do quay cla cdc khai l¢ch tam duge cin bing,

Céc loai dim din dong bing dong co d6t trong thudng ding dé ddm nédn dat 14n d4
s6i nhd, dim bétdong méng nhung rong nhu mit dudng, san bay. Khi di chuyén ching
dugc dat trén xe con.

Niing sudt mdy dim mat tinh theo cong thitc :

Q = F.h.3600/(t, + 1,), m*/h (7.5)
Trong d6 :

F - dién tich mat ban dim, m? ;

h, t; v& t; cé nghia nhu cong thire (7.4).

Dam dign tir (hinh 7.18) c6 nguyén tic cau tao gin '
gidng nhur mot chudbng dién. N6 gdm cudn cdm 1 ¢6
161 sdt 2, phdn ung 12 mot ban sit 3 Idng vao cac P =
bulbng ¢6 16 xo d¢ 4 cach 161 sdt mot khe hé nhd. Khi N T 7 o
nam chdm di¢n hoat dong sé& hidt va nha 1am rung ban
sdl. Luc chan dong, qua lo xo, truyén xudng lam rung
ban dim. Mudn diéu chinh bién do chan dong cia
ddm chi cin van bulong dé thay d8i khodng cach giita
161 sdt va ban sdt. Loai ddm dién tir ¢6 cau tao don gian va cé do tin cay cao khi lam
vigc. Chiing duoc dung phd bién ¢é din dong co cau nap ligu, sang rung, dinh lwong.

Hinh 7.18. Bam dién tir

Ban rung thudng duge ding trong cdc xudng bétong diic siin ¢6 ning suit cao, chal
lugng dam t6t. Loai nay ding d€ ddm cdu kién bétong cot thép toan khai, diic ong
cong, tdm gia phan cich duong 610, tim 1at mwong mang trong thiy lgi... Pac bigt ¢6
hiéu qua khi dic cac cdu kien dung betong kho cho phép thao khuén ngay. Mot s8 ban
rung con su dung hiéu ting va va rung budc diu cho nhéng két qua 4p dung khich 1&
d nudc ta.

Ban rung dugc phan loai theo tdn s dao dong, hudng dao dong, theo cdu tao clia co
cdu gay rung theo trong tai clia cdu kién tao hinh, theo phucong phap kep khuon v.v...

Trén hinh 7.19 trinh bay so d6 ciia cac loai ban rung li tam chd y&u. Luc quan tinh
It tam F, khi khoi léch tim m quay tron dugc xdc dinh bing cong thic :

F, = m(,.e.co2
Trong dé
m, - khoi lugng tech tam
e - do léch tam ;

o - toc do goc.
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Uu didm ciia phuong phap nay 12 ¢6 thé sin xudt duge céc loai ong c6 dudng kinh
tr 300 + 600mm v&i chidu dai 2 = 2,5m va rit khuon ngay vdi ning sudt va chét luong
cao. Tuy nhién thiét bj ché tao kha phic tap gia thanh cao.

Hinh chung cfia may rung lin ép hudng kinh thé hign trén hinh 7.24.
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Hinh 7.24 : Hinh chung mdy rung ldn ép hudng kinh !
1. HO dudi sin may bd tri co cu rung va ban quay ; 2. Tharh dn hudng ;

3. Gia ngang ; 4. Truc quay ; 5. Phdu chita hdn hop : 6. Bang (4i ; 7. Phéu nap ;
8. Xilanh nang ha tryc quay ; 9. Cym dan ddng ban quay.
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Chwong 8
MAY VA THIET BI LAM PUONG

§8.1. KHAI NIEM VA PHAN LOAI

May va thi€t bi lam dudng rit da dang va ngay cang xuit hien nhiéu loai miy va
thiét bi m&i, tuy nhién c6 thé phan ching thanh cac nhém mdy sau:

- M4y va thi¢t bi lam ddt: may cdy, x6i, may i, may san, may cap, may dao, may
xuc lat...

~ May va thiét bi gia c& nén dudng: mdy cim bdc thim, miy phay tron, phun nudec,
rai ximang, rai cdp phoi...

- My va thiét bi s&n xudt bétong - ximéng, betong nhua, hén hop nhya, va rai trén
I6p mit: may tron, tram tron, may rai, may va thi€t bj san xudt nhua ngudi, nhd tuong,
thié€t bi phun nhua, phun nhd tuong...

- May va thiét bj ddm chat: lu tinh, lu rung, mdy dam mat...
- M4y v thi&t bi bdo duong, duy tu, sira chta dwong.
Céac nhém may va thi€t bi 1am dat, ddm chat va san Xuit bétong-ximang... da dugc

trinh bay & cac chuong 4 va chuong 7 nén dudi day chi néu mot 3O loai may thudng
gap trong thi cong mat dudng hién nay.

§8.2. MAY PHAY PUONG

May phay dudng mot roto thue hign cdc nguyén cong lam toi, dap nhd dat va tron
tai chd dat da lam toi véi chdt k&t dinh nhu Ximang vdi héa chat; hodc bée bétong nhua
¢ bd di hodc tron tai chd véi cac chat bd sung d¢ dung lai.

Theo phuong phdp di chuyén may phay dudng mot roto dugc chia thanh: may phay
tr hanh, may phay dang treo vd may phay kéo theo hodc ban kéo theo (hinh 8.1).

I'zs

P R FAE E o

Hinh 8.1 ;: So d6 mdy phay mort roto
a) Mdy phay dang treo ; b} Mdy phay kéo theo.
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Nang sudt cda cdc may rdi bétong nhya ciia cdc nwdc nhap vao nudc ta thuong to
200 d&€n 450 t/h.

§8.4. TRAM TRON BETONG NHUA NONG

Quy trinh sin xudt bétong nhya thong thwong bao gdm cac cong doan chii y&u sau
day: cdp li¢u nguoi (da, cat) vao tang sdy; siy dé cdt d&n nhi¢t 4o yéu cau (160 - 200°C);
phan loai cdp phdi da sdy; nung néng nhya thudng toi 140 - 180°C; dinh lugng cat, da,
bot di va nhya ndng theo thanh phin da dinh va tron d¢éu chung v&i nhau.

Sai s6 dinh lugng khong qud + 3% ddi voi cdp phoi va £ 1,5% doi véi nhya noéng.

D& thuc hién quy trinh cong nghé san xuat betong nhua, tram trdn dugc trang bij cac
thiét bi chinh sau:

_ H¢ thong cip lieu gdm cac phéu chia lidu, bang tai, gudng tai.

- Tang sdy.

_ Cym cap licu néng gdém gau tai, sang, dinh lugng cap phoi trde khi tron.

- Thiét bj cap bot da, phu gia.

_ Heé thdng cung céip nhya néng gdm thi€t bi chia vi ndu nhya, dinh luong,
phun nhura.

- May trén.

- Thi&t bi loc bui.

- Hé thong diéu khién.

Theo nguyén 1i tron, tram tron bétdong nhya dugc chia thanh tram tron cuéng birc va
tram (ron tu do, song chd y&u hién nay thudng sit dung tram tron cudng buc.

Tram tron cudng buce lai ¢d thé chia thanh tram trén theo chu ki va tram tron ién
tuc. Tai tram tron theo chu ki thoi gian tron khong bi han che va ¢o thé ngimg & bat
ki thei diém nao; thanh phidn cdp phdi mé tron ¢ thé thay doi theo tirng mé.

P6i vdi tram tron lign tuc thi viée didu chinh thdi gian tron bi han ch€ va nhiéu khi
phii mat nhiéu thoi gian d& sip x&p lai canh tron. DE thay d8i thanh phan cép phdi can
lam vé sinh ci h¢ thong tir co ciu dinh lugng téi may tron va dicu chinh lai thiét bi
dinh lugng.

Vi vay khi phai thuong xuyén thay ddi thanh phin cdp phdi thi ding tram tron theo
chu ki hop 1i hon. Con trong céc trudng hop khac thi tron lién tyc to ra ¢ hi¢u qua 16
rét vi khi &y thanh phin cap phoi 6n dinh va h¢ thong ty dong hoa cting don gian hon.

Tram tron cudng biic ¢6 kéi cdu phite tap song 6 chét lugng san pham cao nho dinh
lwgng truc 1i€p trude khi tron va cdp phdi duge tron cudng buc.

Tram tron tr do ¢é k&t cidu don gidn song chat lugng san phﬁm thap hon do dinh
luong cdp phdi chi y&u trude tang sdy. Theo két cdu tram tron duoc chia thanh: tram
tron dang thap (vat liéu chuyén dong theo phuong thing ding la chi yéu) (hinh 8.6)
va tram tron dang niim ngang (hinh 8.7).
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ny - ti 80 ngay lam viéc trong théng, ngay/30;

t- 80 git lam viéc thyc 1€ trong ngay, h.

Sau khi tinh todn Q dugc 1am trén phd hop véi nang sudt ciia tram ¢6 nang suft
gan nhit,

Thidy: F = 100000 m* ; h = 10cm, y, = 2,35 vm?, n; = 90 ngay. n, = 20/30, t = 6h.

Ta c6: Q = 100000.0,1.2,35
20
30

Nhu vay cé thé chon tram tron ¢6 ning sudt tir 60 den 80t/h 1a phir hop. Viee lua
chon loai va s& lugng xe van tai tr d8 phu thudc vao cu li vin chuyén, dic diém giao
thong tir tram dén noi rdi thim, diéu kién cung cdp bétdng nhya...

~ 65 t/h.

90 . 6

Ta co thé xdc dinh s& xe 6t6 t3i N nhu sau:
t] +1+ 13

= — +
T o

Trong d¢:

T - thoi gian ¢dp betong nhya, ph;

l; - thoi gian van chuyén, ph;

t> - thoi gian quay vé tram tron, ph;

ty - thoi gian chd doi, ph;

@ - s6 xe du phong,

Thi du. Chon s8 xe otd phuc vu cho tram tron 50t/h; ning sudt tron 800 kg/mé:
khodng cdch van chuyén 15km: 6to tai hién c6 la loai cé trong tai 13t; tdc do van
chuyén bétong nhua v = 30km/h con khi quay vé tram 1a 35km/h.

S0 mé tron trong mot gio:

n, = 20000 _ S5mé
£ 800 B
S6 mé cin (rdn cho mot xe otod:
13000 .
n, = xﬁ = 16.25mé
Theot gian can wdn cho mot mé:
= 900 o
62.5
Ta c¢: T =58 .16,25/60 = 15,7 ph

t; = 60.15/30 = 30ph.

ty =60 . 15/35 = 25,7 ph
Gid dinh thoi gian che doi t4 12 15 ph
S0 xe dy phong o = 2.

Taco : Q=—
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Chuong 9
KHAI THAC VA SUDUNG MAY XAY DUNG

§9.1. PHUONG PHAP XAC DINH NHU CAU XE MAY

Trong diéu kién thi cong hién dai dic trung 12 mitc 46 co gidi hod cac qud trinh cong
nghé thi cong ngay cang cao, viéc xac dinh ding din s§ lugng xe mdy cdn thiet cd y
nghia lon vi didu kién sir dung, khoi lugng cong viéce, ti€n do thi cong thuong thay déi
va phu thugc vao nhiéu yé&u t6 khic nhau.

Khi xéc dinh nhu ciu xe may chd y d€n kha ning ting cudng co gidi hod ddng bo,
phéi str dyng hét tiém ning xe may sin cd va tang cudong hiéu qué thi cong xay lp.

Trong cac trudmg hop sau day, ching ta cdn xac dinh nhu ciu xe may:

1) Khi lap k& hoach co gidi hoa déng bd hang nidm cla cac tdng cong ty hay cong
ty xay dung;

2) Khi lap k& hoach diu tu cho cic xi nghiép ce gidi;

3) P& dam bao k€ hoach xdy dung cho cic xi nghiép cap dudi tryc thudc;

4) Khi 1ap dd 4n t8 chic thi cong cho timg cong trinh cy thé.

Nguyen tic xac dinh nhu cdu xe méy trong tdt ca cac trudng hop trén déu nhu nhau,
song & trudng hop cudi ciing thi nhitng s& lidu cho trude d€ tinh todn phai phd hep véi
didu kién cu thé clia cong trinh va khéi lugng cong viéc trong mét thoi han quy dinh.
Trong cic trudng hgp khac ¢6 thé sir dyng cac dinh mttc va kinh nghi¢m thuc t& phuy
thudc vao quy mo tinh tean.

Nhu cdu vé xe may phy thudc vao hang loat cac y&u t6: mirc 49 tap trung cla £ong
trinh xay dung, kh&i lugng va thdi han thi cong, phuong phép 16 chire thi cong, diéu
kién thi cong, didu kién khi hau thoi tiét, tinh trang xe mdy, co ciu doi may, trinh do
bao dudng va sta chita, trinh do chuyén mon ctia cong nhan van hanh v.v...

Nhu c4u xe may trung binh hang nam dé thuc hién khdi lugng cong viéc nhat dinh
dugce tinh theo cong thace:

o Ka

= 9.1
100. N, ®-D
Trong do:

M - s6 lugng x¢ may hang nam hay cong sudt (dung tich gdu, tai trong v.v...) clia
x¢ mdy d€ hoan thanh khoi lugng cong vigc trong nam;

Q,, - khai lwgng cong vigc can hoan thanh trong nam;
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K., - phin kh&i lugng cong viéc thye hign bang mot loai may nao dé, %.
N, - ning suat trung binh hang nam clia mdt may hoédc sdn phdm tinh cho mot don
vi cong sudt (dung tich giu, tai trong v.v...).
Ning suft trung binh hing nim clda mot may N, duge tinh theo nang sudt gio va s6
g1 lam vige trong nim:
N, = N,.T (9.2)
Trong dd:
T - thai gian lam viéc thuc t€ ¢6 ich clia méy;
N, - ning sudt gid.
Tinh todn s8 lugng xe mdy bd sung theo ting loai may cho d9i mdy dang hoat dong
dya vao cong thire:
M] = (M - Mz)k + M3 + M4 (93)
Trong d6:
M, - s0 luong may bd sung cén thiét;
M5, - s6 lugng mdy di co vao thdi diém tinh todn;
M, - s0 Xxe mdy trung binh loai b hang ndm do hao mon;
M, - 88 mdy phai thay th€ vi hao mon v6 hinh;
k - hé s6 ké d&€n kha ning cung cdp xe may déu din trong nam.

§9.2. KHAI NIEM VE KHAI THAC KI THUAT XE MAY

Trong xay duyng hién nay ching ta dang st dyng s0 legng lén may xay dung hién
dai, phong phd vé chlng loai cha nhiéu nudc trén th€ gidi nhu may khoan coc nhéi,
cac loai mdy déng coc, may dao, may i, may cap, may bdc x€p, can truc cic loai, cdc
phuong tién van chuy@n chuyén dung, mdy bétong, dung cu co gidi hod nhéd v.v...

Nh& sy phat trién cia khoa hoc va cong nghé cic loai may xay dung cd két cau,
nguyén H lam viéc ngay cang hoan thién, ap dung truyén dong thuy lyc va truyén dong
dién, diéu khi€n tr dong, 4p dung ki thuat dien tlr va ki thuat vi tinh; cac loai mdy ¢6
cdng suit |dn, nang sudt cao, gidm chi phi khai théc.

Do két cdu may ngay cang phitc tap va cudng do sit dung cao doi héi duy tri chat
luong xe may khi khai thac ki thuat, tirc 14 phai dam bdo cho chung lam viéc lau dai
v@di ndng suit cao va gia thanh ha.

Bai todn nay phai gidi quyét dong bo bing cic bién phap ¢6 lien quan tdi khai thac
thi cong va khai thac ki thuat xe may,

Khai thdc thi ¢éng gbm ndi dung cong viéc lya chon leai may, bo tri va xac dinh
so d6 cong nghé co gidi hod dong bo.

Khai thdc ki thudt 12 tong hop cc bién phap nhim duy tri chit lugng xe may trong
khai thdc, bao gdm ti€p nhan va ban giao, chay ra thir, thio va 1dp rdp, van chuyén,
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bdo quin, béio dudng va sita chita, cung cdp phy ting vat tu ki thuat, cong tac bao dim
an toan trong khai thic v.v...

Khi nhan mdy méi, may sau khi sira chira hay [3p rap, khi chuyén giao tir don vi nay
cho don vi khic cin phai ti€n hanh ban giao mdy. Khi ban giac may cin kiém tra: hé
so K1 thudt. tai litu hudng dan sir dung, nhat ki xe may trong d6 ¢ ghi chép day dd so
g10 may da lam vigc, cdp va thoi gian tién hanh bio dudng va sita chira céc cip; tinh
dong bo va dung cu dd nghé kém theo. BE danh gid tinh trang ki thuat xe may c6 thé
xem bén ngoai, thir khong tai va cd tai, k& ca kifm dinh ki thuat néu cdn thiét.

Mdy mdi hay may sau sita chira phdi ti€n hanh chay ra tron theo quy dinh cida nha
may ché tao. Ch€ do chay ra gdm chay khong tai, sau d6 tang dan tai trong dugc dp
dung cho timg loai may kéo dai 20 - 25h.

Sau khi chay ra can thye hign cong viéc si€t chat, kiém tra didu chinh, khic phuc
nhing sai sot, thay ddu boi tron. Vige ban giao mdy cdng ti€n hanh sau mdi ca lam viec.

Sau day ching ta sé ldn lugt xem xét t&i céc ndi dung khac clta cong tac khai thac
ki thuat nhu bao dudng sira chita, bao quan, van chuyén,... cong tdc an toan trong khai
thac may xay dung va hiéu qui kinh (& - ki thudt clia vige sir dung mdy xay dung.

§9.3. HIEU QUA KINH TE - KI THUAT CUA VIEC SU DUNG MAY XAY DUNG

D€ lya chon duoc phuong phép hay phuong an co gidi hoa cong trinh hep 1 hon,
cin phai ti¢n hanh so sanh cdc chi tidu kinh t& - ki thuat sit dung cac phuong tien co
gigi hoa khdc nhau, trong nhirng diéu kign cho trude. Cac chi tiéu d€ danh gid gém :
gid thanh, hao phi lao dong cho mot don vi san pham, nhip diéu thi cong.

Pé xic dinh cac chi tieu hiu qué ndi trén cdn ti€n hanh theo trinh ty sau:
1) Xac dinh may chd dao d€ thi cong.

2) Xac dinh thé loai va s6 luong may phu tro dé dam bio thi cong ddng bo khai
lugng cong tac cho trudce trong thai han k& hoach.

3) Xac lap cac s6 lieu cin thigt d€ xdc dinh cac chi tieu hiéu qué lam viéc cla xe may:
a) Thanh phén 8 nhom cong nhan phyc vy xe may;

b) Hao phi tao dong thdo va ldp may;

¢) Nhing s6 ligu cdn thiét d€ xac dinh gia thanh mot 810 mdy hoac mot ca may;

d) Nang sudt st dung cda t8 hop may khao sat.
1. Gid thanh mét ca mdy
Chi phi sir dung may trong moét ca duoc tinh theo coOng thirc:

H
Cey = (1+P). ( %—_+ch) (9.4)

¢
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Trong do:
P - phu phi thi cong bing mady;
C.. - chi phi sit dung may thuong xuyén tinh cho mot ca bao gdm luong cong nhén,

chat dot, niang lugng, bdo dudng stra chira thudng xuyén;

T,. - tng s6 ca may lam viéc trong mot nam;
H - chi phi khiu hao co ban va khau hao sia chaa lon:

G+S+Hy+B-P
H =

T (9.5)
Trong dé:
G - gid may:
S - t8ng chi phi sita chira 1én cho c& doi mdy;
Hy - chi phi hién dai hod mdy (néu c6);
B - chi phi d& b6 mdy lic hdng;
P - gid trj vat lidu dao théi lic bd may di (ti€n ban sat vun);
T - woéi tho may tinh theo nam.
Tinh gia thanh don vi sdn phdm C theo cong thue:

o ZCa*Il ECq 06
NCEI Q

Trong dé: .
%~ C,, - chi phi st dyng may cia tdt cd cic may si dung, tinh cho mot ca;

T L’ - chi phi cho cong nhéan lam thi cong chwa tinh vao chi phi sir dung mady;
N, - ning suit ca mdy;

3. C,y, - chi phi cho cong tic chudn bi d¢¢ mdy lam vigc;

Q - khoi lugng cong viée & cong trinh thi cong biang mdy.

2. Hao phi lao dong cho m¢t don vi san pham

Hao phi lao dong cho mot don vi sn phdm thi cong bing co gisi ¢6 thé xac dinh

theo cong thirc:

T, +2m, XMy,
NCEI Q

My, = (97)

Trong d6:

mg, - chi phi lac dong cho mgt don vi sén pham (ngéy cong);
m,, - chi phi lao dong phuc vu mdy (ngay cong);

m,. - chi phi lao dong thd coéng phuc vy may;

mep - chi phi lao dong lam cong téc chudn bi;

N,, - ning sudt ca cla t8 mdy;

Q - kh&i lugng sin phdm & cong trinh thi cong.
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Khi xdc dinh hao phi lao dong Ym, , chi tinh chi phi lao ddng cda cong nhén dicu
khién va phuc vy t& may nhuw: the 14i, thg ngudi, tho dién v.v.. Chi phi lao ddng cta
cong nhan cling tham gia vao hoat dong chia t& may >m,, gdm thg méc cap hay cong
nhan phai 1am thd céng dé hoan thanh nguyén cong co gidi hod cia mot dang cong
viéc nhat dinh.

Cong nhan lam cong viéc chudn bi (k€ c4 tho may) nhu xay dung duong ray cho cin
truc thap, thao 1dp may v.v... dugc tinh d&€n qua m,.

3. Nhip diéu cong tac
La ti s gitra khoi lvong sédn phdm xay dung vdéi thoi gian thye hién né:

T = % (9.8)

Trong d6:

T - nhip digu cong tac;

Q - kh&i lugng sdn phim;

{ - thdi gian thyc hién cong viéc tinh theo ca.

Qua cong thitc (9.9) ta thay nhiéu dang céng viéc: 1am dat, m/ca; boc x&p, t/ca; van
chuyén, t/ca thi nhip didu cong tac chinh 12 ning sudt ca lam viéc cia t6 may.

Tuy nhién nhip diéu cong tdc cé thé bidu hien bing chi tieu mé rong lien quan tdi
cong trinh néi chung. Thi du: tdng/ca; m? nha/ca. Khi xay dung theo tuyén dai: m/ca ;
km/ca.

Theo nhip digu cong tdc c6 thé so sdnh cdc phuong 4n co gidi hod clia cdc td may
khac nhau. Chi tiéu nay rit cé ich khi so sanh danh gia phuong an t6 chie thi cong,
thés han thi cong,

4. Xuat tiéu hao ning luong chat doét

Xudt tieu hao ndng lugng chit 4ot khi ti€n hanh co gidi hed thi cong theo cdng thic:
ZE

E. =

(9.9)

ca

Trong do:

E, - xudt tiéu hao nang lugng chat dot;

2E - téng tieu hao ning lugng chat dot cho té may trong 1t ca kW, kg nhiéu ligu;

N, - ndng sudt ca cla mot may hay clla mot 18 may.

Khi trong t6 may ¢6 nhiéu may st dung cdc dang ning lugng khac nhau (thi du:
xang, dau, dién ning) thi xudt tiéu hao ning lugng phai tinh riéng cho ting dang.

Chi tieu nay cho phép danh gia tinh ti€t ki¢m clia may va t6 may trong khi sit dung
cac dang niing lugng va tinh lugng tiéu hao ning lugng khi thi cong khoi lugng
chng vige,
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§9.4. BAO DUONG'KI THUAT VA SUA CHUA XE MAY

Béo dudng ki thuat 1a tong hop cac bién phap ki thuat nhim duy tri cho xe may ludn
luon & trang thdi ki thuat t6t khi s& dung, bio quén va van chuyén.

Do hao mon déan, nguoi ta phii ti€n hanh séa chita hodc thay thé cdc bd phan ciia
may khi khd nidng lam viéc clia ching khong thé duy tri dugc bing bio duong ki thujt
nita. D6 1a tdng hop céc bien phap ki thuat nhim duy tri va phuc hdi kha ning lam viéc
hay trang thdi ki thuat 6t cla xe may. :

Béo dudng ki thudt va stra chita ¢6 méi lién quan chat ché véi nhau nén ngudi ta
dua vao heé thdng chung goi 14 H¢ théng bdo duong ki thudt va sita chira.

He¢ thong bdo duong ki thudt va sita chita may 14 t8ng hop cic hoat dong vé t8 chuec,
k€ hoach, cong nghé, cung tng vat tu va sir dung can bo nhidm duy tri va khoi phuc
trang thdi ki thuat 10t cia mdy trong sudt thdi han phuc vu, nhim dam bao an toan va
nang cao hi¢u suit sir dung xe may.

Cac bién phdp duy tri va khoi phuc khé niing lam viéc cia may dwoc ti€n hanh theo
k& hoach do Ché dp bdo duong ki thudt va siea chita mdy quy dinh.

Che dd bao duong ki thuat va sira chira may 1 tap hop cc quy dinh va huéng din
thong nhat, nhim xac dinh hinh thifc 8 chirc, ndi dung va sita chia miy c6 k&€ hoach,
d€ duy tri khi nang lam viéc cla né trong sudt thoi han phuc vy, trong nhitng didu kién
sir dung cho truge.

Che¢ d¢ bao dwong ki thuat va siya chita cho phép 1ap k€ hoach bao dudng ki thuat
vh stra chita, 1ap du trd vé nhan luc, vat tu ki thuat va tién von cho cOng tac nay.

1. Bao duwdng ki thuat

Bio dubng ki thuat nhdm tao diéu kién lam viéc binh thuéng cho may, cum mdy va
chi i€t tranh cho ching khong bi hao mon trude thei han va hu héng bét thudng, 1am
cho t6¢ d6 hao mén & mic do tSt nhét trong qua trinh sé dung.

Khi bdo duéng ki thudt phéi ti€n hanh: cao rita, xem xét, tra diu m@, kiém tra xiét
chit, diéu chinh v.v...

- Cong tdc vé sinh cdng nghiép 1a bién phap bit bude clia bao duong ki thuat may
xay dyng, phdi ti€n hanh mot cach ¢6 he thong va ti€n hanh thudng ki tradce tat ca cic
bién phdp khic cfla bio dudng ki thuat.

- Cong tac xi€t chit 1a phuc héi do chit can thi€t clia cdc moi ghép. Trong qud trinh
st dung, do tin cdy clia cac moi ghép nay bi gidm dudi tic dung cla luc rung dong.

- Khi thye hién cong tdc kiém tra hiéu chinh chiing ta s& phuc hdi c4c khe h& cin
thiét trong cac moi 1dp ghép.

- Cong tdc boi tron, nhdm muc dich gidm cudng dd mai mon ciia chi tiét may & cac
mdi ghép bang cach tao ra gitta cdc bé mat ti€p xdc cic 16p vat lidu bdi tron, tang sur
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lam viéc 8n dinh ciia Jien két. Qua d6 giam ma sat & m&i ghép hodc dam bio sy lam
viec én dinh trong trudng hop ma sat thuy dong, kéo dai tudi tho cha chi ti€t va cym
chi ti&t.

- Cén phan bigt cic noi dung bio duong ki thuit sau day:

- Bao duéng ki thut trong st dung.

- Bao dudng ki thuat khi cho dol.

- Bao dueng ki thuat khi bdo quin.

- B4o dudng Ki thuat trong van chuyén.

- B3o duong ki thuit theo moa.

D61 véi may xay dung dang st dung, phai ti€n hanh bio duong ki thuat ca va bao
duéng ki thuat dinh ki.

Bao duong ki thuat ca, dugc thyc hién cho mdi ca lam viéc cua may.

Bao duomg ki thuat dinh ki, duge tién hanh theo mot trinh ty c6 k& hoach phu hgp
v6i quy dinh hudng dan.

Tuy theo dac diém, khéi lugng cong viée, thoi gian thye hién ma ngudi ta chia ra:
bao dudng cdp 1 (BD1); bio dudng cap 2 (BD2) va bao dugng cdp 3 (BD3) (ddi vdi
mot s& may nhat dinh).

Noi dung cong viéc bao dudng ca gém: ki€m tra xem xét, boi tron nap nhién liéu,
didu chinh, xi€t chat, lam vé sinbh may.

Bao dudng ki thuat dinh ki thyc hién vao thoi gian quy dinh cho timg cap bio dudng.

Khi BD1 thi ti€n hanh noi dung bao duong ki thuat ca, lam thém cong vi¢c boi tron,
didu chinh cum may, ti€n hanh thay giodng dé¢m, cap, béng tai, day cuaroa v.v...

N6i dung bao duong ki thudt cda cdc cap tiep theo sé gdm cong vigc clia cdp béo
dudng trudc va cong viec ma cdp bdo dudng ay phéi lam them, theo quy dinh cy thé
cia cac tai lieu hudng din clia nha mdy ch€ tao hodc nhimng chi dan riéng.

Moi cong viéc boi tron, didu chinh, kim tra, v¢ sinh may déu phai tién hanh theo
trinh ty bt budc. Cong viec diéu chinh, xi€t chit va siva chira vat, thyc hién cu thé theo
sir can thi€t khi kiém tra céc co cdu, cym may.

Noi dung va dinh ki bdo dudng dugc quy dinh cho diéu kién sit dyng trung binh.
Trong nhing didu kién khac véi didu kign dy (viing d6i ndi, ndng idm v. v...) thi dinh

ki cda timg cdp bao dudng va ndi dung bdo dudng phai dugc cu thé hoa thém song van
1a boi s6 cda nhau.

2. Stta chita may

Theo muc do phitc tap, stra chira dugc phan thanh stta chita nhoé va sira chira 16n.

Sira chita nhd dugc tién hanh & cdc xuwdng bio dudng, sira chira nhim khic phuc
nhitng hur hdng nhd. Stra chira nhd duge thyc hi¢n bing cach thdo, 1dp, han, ngudi v.v...
va thay thé cac chi tigt hu héng bing céc chi tiét moi (khong phéi 1a chi tiét co s6).
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Ciing c6 truomg hop sira chita nhd bdng cich thay the t8ng thanh dé giam ngly xe
mdy phai ndm sita chira.

Chu ki stra chita I6n xe mdy hay t8ng thanh cda ching thuong dugc quy dinh theo
S6 gi¢ lam viée hodc km da chay cia xe may hay t6ng thanh. Toan bd cong viec sia
chtta I6n nhim phuc hdi kha ndng lam viée cla chiing theo cac tieu chudn ki thut stra
chira, 1dp rap va thi. Trong sita chera lon, xe may va t8ng thanh duoce thio roi ra ting
chi ti€t d€ kiém tra, sita chita, phuc héi, 14p lat, chay tht va son xe.

Stra chira xe mdy duge tién hanh theo haj phuong phdp:

a)Phuong phdp thay thé tong thanh dugc ti€n hanh trong diéu kién s dung; khi d6,
nguoi ta stra chita mdy theo timg tong thanh tuy theo mute d% hao mon ciia ng.

b)Phuong phdp cong nghiép, khi dé xe may (tdng thanh) dwoc sta chia toan bo tai
cac nha mdy sira chira.

Viéc tao ra va duy tri vén tSng thanh dir trit heu ddng tai cic co quan str dung xc
mady, 1a di¢u kign quan trong nhat d€ c6 the dp dung phuong phap thay the tdng thanh.

Von t6ng thanh luw dong S duoc tinh theo cong thic:

S =k AD.R Ty hise (9.10)
H 365
Trong d6:
A - 5§ lugng may cling mot mac sit dung vén téng thanh luu dong, chiéc;
b - 0 luong cym (tong thanh) cing tén [3p trén mot miy;
R - 58 gio may lam viéc theo k& hoach trong nam, h:
H - dinh ki thay thé cum mdy, h;
T, - thot gian quay vong von, ngay;
kg - hé s6 du trit.
Phuong phép thay th¢ t6ng thanh 13 mot bien thé cda phuong phép sira chira lip 1in
(phuong phép 14p 14n 14 khi sia chita may duge 1dp ting phin hay toan bo nhing chi
ti€t va cum may mdi hodc da dwoc sira chira tir trude).

§9.5. BAO QUAN XE MAY

1. Khdi niém chung

Bdo quan t6t may mée sé tranh duoc tic hai ciia moi treong xung quanh va tranh
duoc tai trong co hoc tac dung d¢n ching trong thoi glan khong lam viec, Thoi ki nay
lien quan toi viee sir dung mdy theo mita hay cac diéu kien san xuat khic.

Phai 8 chuc bao quén may, néu thoi gian khong sir dung mdy lon hon 10 ngay. C6
hai dang bao quan:

- Bdo quan ngdn han: n&u may khong lam viéc tir 10 ngay dén 2 thang;
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- B&o quén dai han: néu mdy khong lam viéc trén 2 thang.

Cén phan biét ba phuong phap bio quan: bo quan trong kho kin, ngoai trdi va hén
hop. Bdo quan trong kho kin Ia phuong phap t6t nhat, khi dé ngudi ta dua may vao bio
quén trong gara, kho hodc nha chuyen dung cho myc dich nay. Phuong phap nay ap
dung cho mdy phic tap va dét tién khi bao quin dai han.

Phuong phéap bdo quan ngoai trai, chi y&u 4p dung cho bio quén ngin han xe may
tai cac bai d6 xe 10 thién hoic ¢6 mai che.

Phuong phap hén hop 1a két hop ca hai phuong phap trén. Khi d6 cic may cdi (khung
mdy, by cong tic...) vin d€ ngoai troi, nhung céc bo phan d& bi pha huy (nhu dcquy,
bang tit, day dai, xich v.v...) thi thdo ra bio quan riéng trong kho.

Phai ki€m tra finh trang ki thuat cda may trong bio quan ngin han it nhit méi thing
mot 1an, trong bio quéan dai han it nhdt méi quy mot ln. Noi dung kiém tra tinh trang
ki thuat mdy trong bao quéan do B9, Nganh quy dinh, hoac theo hudng dén s dung cda
hang ché tao.

2. Nhiing yéu cau déi voi noi bao quin mdy

Noi bdo quan mdy thuong bo tri ngay trén pham vi s dung cda co quan thi cong.
Khong duoce bo tri noi biio quan gan khu vuc nha & {khong nhd hon 50m) va gin kho
xing diu mo (khong nhd hon 150m).

Tai noi bdo quén phai c6 hang rao bio vé, b& mit phing va cé do doc 2 - 3° dé thoat
nirGe, nén baj phai dé betong hodc betong nhua, néu khong ciing phai di sire chiu dwoc
sic ndng clha xe may khi di chuyén va khi bio quén khong bi ldn. Dién tich bai bao
quan xe mdy duoc tinh theo s6 may bao quan, kich thude bao, khodng céch giita ching
va khoang céch gira cdc hang mdy. Khodng cach it nhat gitra cdc mdy trong mot hang
12 0,8m, con khodng cich gitta cdc hang la 6m.

Yeu cdu d&i voi bai bao quan c¢é mdi che ciing nhu bai 16 thien, chi khéc 14 tranh
dugc mua ndng cho may bio quan.

Kich thudc nha kho bdo quan xe mdy dua trén s8 lugng xe bao qudn, kich thude bao
va xay dung theo tiéu chuén kho bio quin xe mdy. Kho bdao quan cac bo phan may
thao ra tr mdy cai lai chia ra 1am cac loai rieng: kho bdo quin cum va chi ti€t, kho
dcquy. kho chi ti€t lam bing cao su va vai.

3. T3 chike bdo quin mdy

Bdo quan may ngdn han phai ti€n hanh ngay sau khi sir dung, con bdo quin dai han
khong d€ qua 10 ngay, ké wr khi may ngimg lam viec.

Cong tac chudn bi dua may di bdo quan do nhém cdng nhan chuyén trach ti€n hanh
vo1 sir tham gia cfia nguoi 1ai mdy.
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May dem bao quan ngin han, phai ti€n hanh bio dudng ki thuat cip gin nhat sdp
lam. Khi chuin bi may bdo quan dai han, phai ti€n hanh bao dudng cdp 2 (BD2) va
lam thém bao dudng theo mua (néu cé quy dinh).

Khi bédo quén ngiin han hay dai han, trude tién phai ti€n hanh lam v¢ sinh may, sau
d6 thao cac cum va chi tiét cin bio quan riéng trong kho. S& lugng cum va chi ti€t nay
cho timg loai mdy tuy theo dang bio quan (ngin hoic dai han) dwgc quy dinh trong tai
lidu ki thuat kém theo may.

May méc dem bao quéan phai sdp x&p theo timg ching loai, ma higu, gida chiing phai
c6 khodng cach d€ ti#n hanh kiém tra va béo dudng ki thuat.

Khi bo quan may & ngoat trr, cdn trdnh anh hudng ciia mat troi tdi banh 18p, he
thong khi nén va thuy lyc,.day cuaroa va cic sin phim lam bing cao su bang cich boi

len mot 1ép diu chuyén dung. T4t ¢a cac 16, chra ma nudc mua co thé lot vao phai che
day kin.

Khi bao quén dai han hé thdng nhién liu (bom nhién li¢u voi phun) phai ngam trong
ddu mazut hay diu bdo vé.

D3&i voi cac 16 xo clia co cdu kéo cang bing tdi, day dai hay xich cdn ndi long va
boi m¢ chéng gi.

Céc tay gat, ban dap clia co cdu didu khién phai dua v& vi tri ham.

Mui va cira budng 14i phai dong va khod lai. T4t ca dung cy d8 nghé kém theo may
phdi kiém tra va cat vao kho.

Cdc cum va chi ti€t thdo khoéi may phai x€p 1én gia d¢ va hom tai céc kho. Tranh
hién tugng chénh léch qua vé nhiét d¢ tai cdc kho nay.

Céc chi ti&t lam bing ¢ao su hodc vdi cdn bio quan trong kho thodng gié. Lop xe
otd, may kéo phai dat ding trén gid. Sau 2 - 3 thang lai phai xoay, thay ddi diém dat
cua chuing trén gii.

D4&i voi sam, di bdo quén riéng hay 18ng trong 18p ciing phai bom Ién, dat ding trén
gid hoiic treo vao gid hinh tron. Cit 1 - 2 thang lai xoay sam trong 16p theo vong tron.

Cép thép va xich trude khi dem bdo quan phai boi m& chong gi va cudn lai dit

trén gia.

Trong qué trinh bao quin, phéi tién hanh bio dudng ki thuat phu hop véi huong din
si dung.

Viéc kiém tra tinh trang may bio quan trong kho can ti€n hanh 2 thdng mét lan, con
bac quin ngoai troi, phai kiém tra hang thang. K&t qud kiém tra phéi ghi lai ¢ li
lich may.
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§9.6. VAN CHUYEN XE MAY

1. Khai niém chung

P& thi cong cac cong trinh, ngudi ta phai van chuyén may tir kho bai dén dia diém
thi cong. Ngugc lai clng cAn van chuyén may tir cong trudmg tdi noi bao dudng, sira
chita hay béo quan.

Tuy theo dic diém két cfu may, khoi lwong va kich thudc cta chung, didu kign
duong sa, cau cOng, khoang cach van chuyén va céc didu kién khac ma co thé 4p dung
céc hinh thuc van chuyén va cac diéu kién khac nhau nhu hanh, kéo theo, chd bing
romooc chuyén dung, van chuyén bing dwong sit, duong thuy, doi khi bing dudng
hang khong. Xe mdy nho, nhe cd thé van chuyén biing xe van tai.

Dé 1§ chic van chuyén xe may, can ngudi cd kinh nghi¢m trong linh vuc nay phu
trach. Tuy theo yéu cau hudng dén sir dung xe may, k&t hop voi didu kign va khoang
cich van chuyén ma quyé&t dinh chon phuong tién van chuyén hop li.

Viéc van chuyén xe may bing cach ty hanh, kéo theo, hoic ché biing romooc chuyén
dung wén duong phd, qua cac diém dan cu hay theo dudng bo phai tuan theo luat giao
thong dudmg b, phii vach ra tuy&n van chuyen, rong truong hop cén thi€t phéi thong
qua cic co guan quan li cong trinh cong cong. '

Khi van chuyén qua cac ché khong c6 dudng, can phdi san trudc, sao cho 40 doc
khong qua 0,15, 40 nghiéng cha nén duong khong qua 0,05 - 0,06.

Néu van chuyén may bing duong sit, dudng thu§ va dudng hang khong phai tuan
theo c4c quy dinh van chuyén bing céac phuong tien néi trén cda b chi quin
phuong tién.

2. Van chuyén bi‘mg cich tw hanh

Chi dugc van chuyén mdy bing cach tu hanh d8i véi mdy con (ot 1dp-rap trén Oto,
may kéo banh 18p ¢ van t6¢ di chuyén lon hon 16km/h. DO 1a céac loai can truc 010,
may khoan-tryc va céc loai may khac dat trén 0to, may cap tu hanh, may dao mot giu,
mdy dao nhidu gau, may bSc x&p, cin truc ¢6 co cdu di chuyén banh 16p, 0to san.

DP&i véi may cd co cau di chuyén banh xich, chi cho phép van chuyén bing cach ty
hanh veoi cu li khong quéa 10 - 15km. Tuy vay, cung kKhong nén van chuyén xe may
banh xich bing cach ty hanh ma tot hon nen diing romooc chuyén ding dé van chuyén.

Trude khi van chuyén, cdc phan quay cda can truc, may dao hay cha cac loal may
khéc phdi dua ve vi tri van chuyén va co dinh bing chot, thanh va cdc co cdu khac.
Cin, cot thép phai ha xudng vi tri thdp nhat va tya len gid do. ¢ dinh méc treo, puly
& vi i van chuyén. Chan chéng, uai Gi phdi duge nang len va c6 dinh & vi tri nay.

Xe may di chuyén phéi tuan theo hudng din sit dyng doi véi loai may ay.
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3. Van chuyén mdy bing cdc phwong tién van chuyén

Chi nén van chuyén xe may ning c6 kich thudc 1on bing phuong tién 6t6 n€u nhu
khong thé hoac khong c6 loi khi ding phuong tién van chuyén khéc. Trong trudmg hop
nay, phai dugc sy dong ¥ cda cic co quan ¢ trach nhiém nhu Cuc Cénh sat giao thong,
Cuc Qudn 1i duong bd Bo Giao thong van tai.

Neéu nhu tai trong ctia xe nhd hon trong lugng ca may thi cin phdi thio may ra timg
bo phan. Khi dat may len thung xe phai sao cho dudng truc cia né tring véi dudng
tryc ciia thung xe. Phai chén doc, chén ngang xe méy trén thing xe hoidc ching gitr
trong qud trinh van chuyén.

Van t8c van chuyén tuy thudc & trang thai duong, song khong vugt quéd 15 - 25km/h.

Khi van chuyén may biing dudng sit, phai tuan theo cdc quy dinh chung ciia nganh
dudng sat.

§9.7. AN TOAN LAO PONG TRONG SU DUNG MAY XAY DUNG

An toan lao dong c6 ¥ nghia 1dn trong viéc bao vé tinh mang con ngudi, miy moc,
ti€n do thi cong va ning suat lao dong. Thi cong bing co gidi, vé mit nio 46 da c6 ¥
nghia an toan lao ddng vi con ngudi khéng truce tiép véi doi trong thi cdng (ddt d4, vat
nang nang v.v...) nén it xay ra tai nan, tuy nhién khéng phai vi vay ma cé thé coi
thuong ki thuat an toan lao dong trong khi siv dung may xay dung. Thyc t€ d3 cho thay
nhitng sy c8 mat an todn trong stt dung médy da dua dén nhitng hdu qua nghiém trong
hon ¢4 khi thi cong thi cong. C6 khi lam thiét hai tinh mang hang trfim con ngudi, lam
thi¢t hai hang ti ddng va c6 khi phai dinh chi ci hang muc cong trinh dang xay dung.

An toan lao dong phai dugc chi ¥ dé€n tat cd cac khau, tir didu hanh phuong an thi
cong, t& chic thi cong dén diéu khidn va cham séc bao dudng may,

N6i chung, khi thi€t k& ché tao, may mée da duge tinh todn v&i do bén, do én dinh,
do tin cay va tudi tho nhat dinh; ddng thoi clng trang bi nhiéu thi€t bi an toan cho cac
co ciu va toan bd may, nhu han ché d% ning cao, han ch€ tai trong t3i da, han ché tc
d0, han ch& hanh trinh cong tic, bao che céc bd phan nguy hiém, chong sét v.v... Song
trong thue t€ do khong hiéu bigt vé& tinh nang k7 thuat mdy mdéc hodc coi thudng cic
quy trinh, quy pham an toan trong van hanh miy ma gay thiet hai cho ngudi va may.
Do do phai thuong xuyen gido duc, nhic nhé cong nhan diéu khién may phai tuan thd
nghiém ngiat nhitng quy dinh vé& an toan lao dong chung nhu sau:

(1) Tdt c& may mde, bat ké 1a cd hay méi, trude khi dua vao st dung déu phéi kiém
tra ki luong tinh trang ki thuat cila may, theo céc yéu cdu ghi trong hudng din st dung.
Dic bi¢t la cdc co cdu an toan nhi: phanh, co c4u ty him, co cdu han ché& hanh trinh
v.v... Néu ¢6 héng hoc, phai kip thdi stra chira ngay moi dua may ra cong truong.

(2) Chi cho phép nhirng cong nhéan duge qua truong lop dao tao va o6 di gidly ching
nhan, bang lii, cdp tho, hiéu bit trong doi ki vé tinh ning, cdu tao mdy, ddng thoi da
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dwgce hoc tap ki thuat an toan s dung mdy, dugc phép ldi may. Can thay ngay lai xe
khi phat hién thdy l1am viéc du, khong an toan.

(3) Cong nhin 1di may va phu lai cin dugc trang bi diy da cic trang bi bdo ho lao
dong quy dinh cho tirng nghé va timg may nhu kinh, md, quén do, ging tay, Ung va cac
dung cuy an toan khac.

(4) T4t ca cdc bo phan chuyén dong khac cda may nhu tryc quay, xich, dai, li
hop v.v... can duge che chin cdn than & nhing vi tri c6 th€ gay tai nan cho nguoi.

(5) Thuong xuyén kiém tra, 1am vé sinh may, tra ddu ma, didu chinh sra chira nhé
cac bo phan, diic bigt 12 cac bd phan an toan, loai trir cdc kha ndng lam héng hdc may.

(6) Phai 14i may va tién hanh thao tdc theo diing tuyén thi cong, trinh tu thi cong
cong trinh vi cdc quy dinh v& ki thudt an toan Khdc do cac ki su thi cong va an toan
lao dong dé ra.

(7) Trong thdi gian nghi, cin loai trir kha ning tr dong mé mdy. Céan khod, him b
phan khdi dong. D& may déng & noi an toan, cin thi€t phai ke, chén banh cho mdy
khoi troi va nghigng dd.

(8) Cac may ¢ dinh cén 1dp dat chdc chin, tin cay trén bé mdy va mat bing noi
may dimg. Ché may ding phai kho rdo, sach s¢ khong tron udt gy ra tai nan lao dong.

(9) Cac may khi di chuyén, 1am viéc ban dém hoic thoi tiet xdu ¢ suong mil, mac
dii da c6 hé thdng chi€u sang chung nhung vin phii ding chi€u séng riéng & trudc va
sau may bling hé thong dén pha va dén tin higu.

(10) Khi di chuyén mdy di xa, cin tuan thi cac quy dinh an toan vé di chuyén may
nhwr: cot chit may vao toa xe, ddm bao didu kién dudng sd, do luu khong v.v...

Trén day la nhing quy dinh chung vé an toan cho cdc may moc xay dung. Ngoati ra,
mdi may con ¢6 nhing quy dinh cu thé, chi ti€t phai dugc thyc hién day dd khi dua ra
sir dung.

Ddi véi can bd phy trach quén li xe may, t6 chirc viée sl dung xe may con phéi tuan
thd nhing diéu khoan sau:

(1) D& dam bao an toan khi lam viéc, tdt ci xe may va phuong tién van chuyén dem
str dung phai t&t va duge kiém tra Ki tinh trang Ki thudt trude khi dem sir dung. Ddi vai

may nang van chuyén, may nén khi, ndi hoi phai dugc thanh tra nha nudc cho phép
sir dung.

Phai nghiém thu xe may theo quy tdc quy dinh trudc khi dem sir dung.

(2) Khi thi€t k& 8 chire cong nghe thi cong phai chudn bi noi lam viéc sao cho hoan
toan dam bio an toan khi 1am viéc. Moi hién tugng chay theo niing sudt, k& hoach don
thudn ma khong chd y dén an toan phai duge ngin cdm va dinh chi kip thoi, xir li
nghiém.

Tai tdt ci céc noi nguy hiém trén cOng truong va nhda mdy phai cd bién bdo
phong ngtra.
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Moi noi [am viéc phéi dugc chudn bi sao cho cong nhan khong bi de doa nguy hiém
vi cac bo phin di dong clla mdy, cla vat ligu va tir nhitng may khéc cing tham gia
lam viéc.

Ché ngdi clia nguoi 1ai hodc chd [am viéc phai thuan tien, dn dinh, d& quan sat,
khong bi mua ndng, dii anh sang va c6 he théng gat nude. Noi lam viée phéi dugc che
chin, dd rong v ¢é lan can.

(3) Trude khi dwa may vao lam viéc, cdn xac dinh so dé di chuyén, noi d8, vi tri va
phuong phap ndi ddt doi véi mdy dién, quy dinh phuong phép thong béo biing tin hicu
gira ngudi lai va nguoi bao tin hiéu,

Y nghia ciia cac tin higu trong khi lam vi¢c hay khi xe chuyén banh phai dugc thong
bao cho tat cd moi nguoi ¢6 lign quan tdi cong viee cia mady.

Dich chuyén may, d6 va lam viéc gdn hé mdng, ranh, muong v.v... ¢é mai doc
khong chic chin, phai nim trong gigi han khodng cich cho phép do d6 an thi cong quy
dinh.

(4) Chi dugc ti€n hanh bao duong ki thuat khi dOng co dd ngimg hin, gidi phdng ap
lyc tir h¢ théng khi nén va thuy luc va cac truong hop do hudng din cia nha médy ché
tao quy dinh.

Khi bdo duéng may duoc din dong bing dién, cin ap dung nhing bién phip an toan
vé dién. Tai cdc hop dong ngit ciu dao dién, phai treo bing d€ : "Khong duegc déng
cdu dao ~ The dién dang lam viéc”, khi 4y cau chi trong mach dong co dién phai
thao ra.

Nhimg cum may ¢6 kha ning ty di chuyén trong lugng ban than, khi bao dudng phai
dugce chen hodc dit trén gid do.

Khong duoc ding Ita & khu vuc nap nhién lidu, cling nhir sr dung xe may bi chay
ddu, nhién liéu.

Viéc thdo va ldp mdy phai ti€n hanh c6 sur chi huy clia nguoi ¢6 trach nhiém va phai
tudn theo hudng dan cfia nha may ché tao.

Kbhu vue thao (ldp) phai duoe ngan hay 1am dau hiéu an toan kem theo bang bao
phong ngtra.

Trong qui trinh 6 chic quan li va st dung may xay dung phdi thuc hien diy dd
nhirmg diéu quy dinh trong "Tiéu chudn Viét Nam vé an toan trong sw dung va sua chita
mdy" (TCVN - 4587 : 1985). C6 nhu vay, mé1 dam bdo tinh phdp 1i vé t8 chirc thi cong
va bdo dudng mdy méc xay dung.

Ngoai ra cting cin tham khao, thie hién cdc tiéu chudn khac ¢¢ lién quan nhu:
- "Quy pham tam thoi vé an todn mdy truc” (TCVN - 4244 - 1986).

- Tiéu chudn Viét Nam vé 16 chiic h¢ théng bao dwong ki thudt va stka chia may xdy
dung” (TCVN - 4204 : 1986).

-V,
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NHUNG PON VI PO LUONG DUNG TRONG SACu

Chic¢u dai : m

Khsi luong . kgt (1t = 10° kg)
Thoi gian : s, ph, h

bo goéc : rad(lrad:i) cdo; ©

Cdc don vi dan xuit va don vi khong chinh thic thuwéng dung

Dién tich : m?

Thé tich c o om’ s im’ = 10%)
Khéi logng rigng kg;"m?' ct/m’

Toc do ; m/s hay km/h

Toc dd goc X rad/s ; vg/ph

Gia toc : rad/s? : m/s’

Luwc, trong lugng N ; daN (ldaN = 10N
Ap sudt - Pa; MPa (IMPa = 10%Pa = 10z = '0kG/lcm?)
Téan s6 dao dong iz

Cong, nang lugng !

Cong suit C W kW (kW = 10°W)
Momen lire : N.m.
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TAI LIEU THAM KHAO

1. Nguyén Van Hing (chid bién), Pham Quang Diing,Nguyén Thi Mai. Mdy xdy dung
Nha xudt badn Khoa hoc va ki thuat, Ha Noi, 1998

2. Bang Th€ Hién (Chi bién)

Mady xdy dung

Nha xudt ban Khoa hoc va Ki thuat, Ha Noi, 1991
3. Vi Liém Chinh, P& Xuan binh, Nguyén Vin Hung.

S& tay mdy xdy dung

Nha xuit ban Khea hoc va Ki thuat, Ha Noi - 2000
4. Truong Qudc Thanh (chil bién)...

Mdy va thiét bi ndng

Nha xuat ban Khoa hoc vaKi thuat, Ha Noi, 1999.
5. Poan Tai Ngo (chil bién), Nguyén Thién Xuan...

Mdy san xudt vat lieu va cdu kién xdy dung

Nha xuit badn Xay dung, Ha Noi - 2000
6. Nguyén Khic Trai

Cdu tao hé thong truyén luc 66 con.

Nha xuat ban Khoa hoc va Ki thuat, Ha Noi, 1999
7. Bo.ikosn 1. I1...

C?}UOM TETBHLIE M LITHHDI

Mockna, “Buiman wko.a”, 1988
8. Eimgpanona C.A, Kazapuwosa BM,..
Maunns a8 3em iambix pabor.

Mocksa, crpoiunsaat, 1981.
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MUC LUC

Lei noi dau

Chuong 1. Khai niém chung vé may xay dung

§1.1

§1.2.
§1.3

§1.4.
§1.5.
§1.6.
§1.7.

. Phan logi mav xay dung

Yeu cu chung doi voi mdy xay dung

. Thiét bi dong lc ciia may xay dung

Truyén dong trong may xay dung

Hé thong di chuyén clia may xay dung

Hé thong diéu khién méiy xay dung

(Cdc chi tiéu kinh t&€ ki thuat may xdy dung

Chirontg 2. Cdc phuong tién van chuyén

§2.1.
§2.2.
§2.3.
§2.4.
§2.5.
§2.6.

Dic diém chung clia viée van chuyén trong xay dung
Oto van i, mdy kéo, ddu kéo

Cic phuong tién van chuyén chuyén dang

May van chuyén lién tuc

Mady van chuyén bing khong khi nén

May xép do

Chuong 3. Mdy nang

§3.1.
§3.2.
§3.3.
§3.4.
§3.5.
§3.6.
§3.7.
§3.8.
§3.9.

Cong dung va phan loai
Kich

Tai xay dung

Paldng

Thang ning xay dung
Can truc thap

Can truc tw hanh

Céan truc ki€u cau

Khai thac can truc

Chuong 4. May lam dat

§4.1.
$4.2.

§4.3.

Pac diém chung cGa qud trinh 1am vi¢c va phan loai may lam dat
Tinh chdt cda ddt va tac dong tuong ho cta ching vdi bd phin
coOng tic clia may

Mdy dao mdt gau

Trang
3

th ~1 & La

60
63

66
67
83
89
97
101

106
108
112
116
118
122
135
145
150

163
167
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§4.4. May dao nhicu giu
§4.5. May dao chuyén dat
§4.6. Mdy dam dat
Chuong 5. Thiét bi gia ¢d nén moéng
§5.1. Khai niém chung vé may dong coc
§5.2. Bia dong coc di€zen
§5.3. Bua rung
§5.4. Bua déng coc thuy luc
§5.5. May khoan coc nhoi
§5.6. May cdm béc thdm

Chuong 6. Mdy va thiét bj gia cong da
§6.1. May nghién da
§6.2. Mdy sang da
§6.3. Tram nghién sang da
§6.4. May rira 4d, cit

Chuong 7. My phuc vu cong tdc bé tong
§7.1. Mdy trdon bétong
§7.2. Tram trOn bétong
§7.3. Mdy van chuyén bétong
§7.4. May dam betong

Chuong 8. May va thiét bi lam dwong
§8.1. Khai niém va phan loai
§8.2. Mdy phay dudng
§8.3. May rai bétong nhya
§8.4, Tram tron betdng nhira néng
Chuwong 9. Khai thdac va sit dung may xay dung
§9.1. Phuong phap x4c dinh nhu cdu xe may
§9.2. Khai niém vé& khai thdc ki thuat xe may
§9.3. Hieu qua kinh t&-ki thuat cGa viéc str dyng may xay dung
§9.4. Bao dudng ki thuat va sira chifa xe may
§9.5. Bao quan xe may
§9.6. Van chuyén xe may
§9.7. An toan lao dong trong siv dung may xdy dung
Nhitng don vi do lwgng ding trong sich
Tai liéu tham khao
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MAY VA THIET B] XAY DUNG

Chiu trdch nhiém xudt ban :
BUI HOU HANH

Bién 1ap : TRAN CUONG

Ché ban : LE THI HUONG

Trink bay bia : NGUYEN HUU TUNG
Stta ban in : HUY HOANG

In 1000 cudn kh6 19 x 27 cm tai Xudng in Nha xudt ban Xay dung. Gidy phép xuit ban
s0: 137/XB-QLXB-41 ngay 01-02-2001. In xong va nop luu chidu thiang 5-2001.
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