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NGHIEN CUU, THIET KE CHE TAO CAN CAU GIA THANH THAP
CHO LAP DUNG NHA PUC SAN

Nguy&n Hdng Ngén, Hd Minh Pao
Khoa Cd khi — Trudng Pai hoc Bich Khoa - PHQG-HCM
(Bai nhdn ngay 22 thdng 9 ndm 2004, hoan chinh sita chita ngay 23 thdng 11 ndm 2004)

TOM TAT: Bai bdo trinh bay cdn cdu mini dwgc thiét k& ché tgo iing dung cho viéc ldp
ddt nhitng tdm bé téng 3D trong cdc cong trinh xdy dr.mg nha diic sdn. Mgt trong nhitng tiéu
chudn thiét k& quan trong la cdn cdu phdt ddm bdo on d_mh khi cdn cdu lam vié¢c.Cdc két qud
mdi quan hé tdi va tdm véi ciia cdn cdu @€ ddm bdo do 6n dinh da dwgc xdy dung. Qua mt 56
cong trinh xdy dung, cdn cdu mini nay da ching t6 khd ndng lam viéc dn dinh, tin cdy, an toan.

1. Gigi thiéu

Cic cong trinh xay du.’ng dang ngay cang chi€m mot ty trong I6n trong nén kinh t&€ qudc din
nudc ta, trong d6 dic biét 1a vin dé xay dyng nha cho ngudi c6 thu nhap thap.

Vira qua, mdt s6 cong ty da dua vao diy chuyén sin xud't cdc nha bé tong dic sdn cdc dang tir
tim 3D d&n bé tong nhe. Pac diém la cdc tAim bé tong trong lugng khdng quéd niang (300 - 400 kg)
nhung kich thudc khd 16n (kich thudc 4m x 1m). Nha Igp 1&n mot 1du va trong nhitng khu dién tich chat
hep, viéc ldp dung trudc @6 thudng biing tay rat nguy hi€m va ning suét thip. Chiing tdi da tim hiéu
nghién cttu di dén thi&t k& ché tao mdt thi&t bi 14p dung phi hdp.

2. Téng quan cédc phudng phép lip dung
Pé 1dp dyng nhitng tAm bé tdng c6 trong lugng 300 — 400kg vdi kich thudc 4m x 1m thanh cic
ngdinha 1 trét 1 1du v6i do cao 1 m4i d€n 12m. Chiing tdi da nghién ciiu nhiéu phudng phép:

xlanh

a) b) c)

Hinh 1: Téng quan cdc phuong phdp ldp dung
a) Phuong phdp ding xe ban vdi cdn thut
b) Phuong dn diing xe 6 t6 gen cdn thut
¢) Phuong dn ding cdn cdu ban quay mini

2.1 Phuong phdp ding paldng xich tay

S& dung cdc chin chdng va ding palang xich tay treo 1én cdc thanh ngang dé I4p dung cdc tim
bé tong diic sdn: :

Nhugc diém ciia phudng phdp nay la:
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= M&i lan 1dp chi dudec mot tim.
- Thai gian g4 14p c4c chian chéng l4u.
- Do ning cdc cdu kién bing paling xich kéo tay nén ning suit thap.
2.2 Phuong phdp dt‘mg xe ban véi cdn thut
Xe ban v6i can cdu thut ciing 12 mot phuong 4n da dugc d& xuat. Ddy la loai xe thudng st dung
ning ha di chuyén vit trong cdc nha xudng (hinh 1a). Pic diém:
- K&t ciu xe nhe.
- Dung bd phan ning bing thily Ivc nén két ciu gon, 1am viéc ém.
- Cén thut c6 thé gdp gon ma vin dat dude dd cao trén 8m.
Nhudc di€ém chinh ciia phuong dn 1a:
- Cain thudng chi lam viéc trong chin d& nén khong thé véi cAn ra ngoai dé 18y tdi vi
viy tdm vdi rit han ché.
- Gid thanh cao.

2.3 Phuong dn ding xe 8 t6 gdn cdn thut
- La loai cin cdu & t6 sdn c6 trén thi trudng (hinh 1b)
- K&t cau rdt linh hoat, dia ban hoat dong rong.
- Nhugc diém I6n nhat 12 gid thanh rit cao, din dén ting gi4 thinh cong trinh khi 1dp
dung
- Khé st dung & nhitng dia ban 1dp dung chit hep.

2.4 Phuong dn diing cdn cdu ban quay mini
T cdc phuong 4n da nghién ciu, ching t6i da dé xudt mot phudng dn ding cdn cdu ban quay
¢8 nhé di chuyén trén ray bang tay (hinh Ic). Qua nghién cifu cdc phuong &n chiing t6i nhan thay day

l1a phuong dn phi hdp v6i vin dé ditra. C6 thé dat dugc do cao 14p 16n do d& dang di chuyén 1én cdc
ting cao, trong lgng ning nhe, gid thanh thap.

3. Nghién cifu, thi€t k€&, ch& tao cdn cdu lip dung

Trong thi€t k& cin cdu, mdt yéu ciu quan trong clia cdn cdu la dd an toan khi 1am viéc. day
vin dé chid y&u dugc ditra chinh 1a d6 8n dinh cda cn cfu.

Su an todn cla tit cd cdc cin truc di chuyén va cin truc quay cin cin dugc bdo dim nhd dd do
on dinh chdng 14t cdn truc. Hé s6 du trit 3n dinh va phuong phdp xdc dinh né dudc néu trong cdc qui
tdc cla tiéu chufin k§y thuit an toan st dung mdy ning TCVN 4244 — 86.

biéu kién cdn bing ciia cin truc dugc x4c dinh bing tf s6 ciia mdmen ch&ng 14t vA mémen giy
1at cdn du6i tic dung so vdi canh it ciia cAn truc. Viéc kiém tra d6 &n dinh cda cén truc dudc ti€n
hanh & vi tri 1am viéc c6 mang vat (6n dinh c6 tai) ciing nhu khong mang vét (8n dinh riéng) trong

nhitng di€u kién c6 phdi hop tai trong ba't 1¢i nhdt tdc dung 1&n cin truc theo quan diém c6 khd ning
gy d& can truc.

a. Cic thong s6' ch& tao ciia cdn cdu mini duge thi€t k& va ché tao
. K&t cdu cia cin cdu dugc trinh bay trén hinh Ic.
Cidc bd phén chinh clia cin c&u bao gdm:
e Ban di chuyén cén truc, ray va 4 chin chéng co dudi dugc.
- Ban quay va cdn.
- B phan dong luc: i dién ning cin; tdi dién ning vit.
- DG&itrong.
Nguyén tfc 1am viéc: ning cn, ning vat bing dién, di chuyén trén ray va quay biing tay.
n Khéi Iugng cdc phdn cla mdy:
- D& mdy: 100 kg
- Can ning:

V@i chiéu dai 5,5 m: 100 kg.
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~ Véi chiéu dai 4,5 m: 82 kg.
- M4Am quay: 70 kg
- Téitrong ning: 400 kg
- Déi trong: 550 kg.
a Kich thudc bao:
- Banmdy: Dai xRongx Cao= 1,5 x 1,5 x 0,5m
- Chén ding 4 phia: Thay d6i dénl m.

Cic canh 14t trong trudng hgp khéng b tri chdn chéng phu 1a: AB, BC, CD, DA (hinh 2a). Cic
canh 14t dugc xdc dinh thong qua sd dd bd tri chan chdng phu (hinh 2b), cdc canh 14t khi d6 s€ 1a
A’B’, B'C’, C’'D’, D’A’. Kha ning 13t 16n nhat xy ra khi hinh chi€u ciia cin ning 1én mat phing
ABCD vudng géc vdi canh AB (trong trudng hdp khéng bé tri chdn chéng) va A’B’(trong trudng hdp
b6 tri chin chéng). Tinh todn 8n dinh khéng tdi cin truc § vi tri hudng ngugc lai so vdi khi kiém tra 6n
dinh cé tdi (dudng mili t&€n nét dir).
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Hinh 2: Vi tri cita cdn va truc 1t khi kiém tra 6n dinh cdn truc
a) Khi khdong b tri chan chong
b) Khi b6 tri chdn chéng

b. D &n dinh khi cé tdi cda cdn truc
Khi kiém tra 8n dinh c6 tai ngudi ta xét vi tri vit ning & tAm v4i 16n nhat. Khi d6 d6 nghiéng va
tai trong Wg dugc 18y sao cho chiing tic dung theo hudng gy lat dd can truc (hinh 3)
Hé s& 8n dinh c6 tai:
Mg —ZMW _Mg)
M

v

k, = >1,15 (1)

Trong d6: M, = G,. a - mdmen dudc tao ra bdi trong lugng vit ning danh nghia déi véi canh
1at.

Mg = G.c -modmen dugc tao bdi trong luc clia cdc bd phin cin truc ddi v6i canh 14t c6 tinh
dé&n géc nghiéng cho phép a.

M, = W, .d - mébmen dudc tao bdi tdi trong gid tai vi tri lam viéc, tdc dung vudng gbc va8i canh
14t va song song véi bé mat mdy difng.

XM ,, - t3ng mdmen quin tinh cla céc phén ti cin truc va vt ning, phét sinh trong qud trinh
m& mdy va phanh céc cd cdu clia cdn truc va lyc li tdm khi quay cin tryc.

Khi x4c dinh tdng mémen lyc quan tinh phdi tinh d€n khé ning phoi hgp cdc nguyén cdng ning
hodc ha vt vdi sy quay cén truc.

Ta sé xdc dinh cdc trudng hdp &n dinh khi cdn truc di chuyén c6 mang vét & trén cum moéc va
sy ph6i hdp cdc nguyén cdng ndng vat quay va di chuyén cin truc. Khi d6 sé kiém tra 8n dinh c6 tai
clia cin truc theo hudng di chuyén cla né.

Dura trén cd s@ tinh &n dinh clia cin truc cé tdi cling nhu 8n dinh neng, chiing t6i x4c dinh doi
trong cho cin c&u ché tao c6 khdi lugng 500 - 550 kg.
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Hinh 3: Sd d4 tinh todn 8n dinh cin truc khi ¢6 tdi

Ngoai ra theo qui pham an toan ching tdi da x4c dinh gi4 tri hé s& &n dinh ma khdng tinh dén
cdc tdi trong phu va do doc cia dja hinh tic 12 ty s8 cia mémen M ¢ dudc tao ra khéi lugng cida céc
phén ti cin tryuc va d&i trong so v&i canh 14t vA mdmen ciia vat M,:

k,'=M°'zl,4
M

v

2)

c. Pudng dic tinh tdi cla cin truc thiét ké&
D€ xdc dinh dudng dic tinh tai trong clia thi€t bi 14p dung thi ta 14y tri s6 mémen déi vdi truc
13t k khi can c6 goc nghiéng ¢ so véi mit phing ngang & moi vi trf clia cin phii dim bio khong ddi
va ciin biing v6i médmen giit M (hinh 4) :
v " /
(le + TQgt—L](c +1cosp)+ (PL,Q + P, Xho +1Ising)+ Gc(c + Thee qa) -

1

; i .-
P, (hy +1, sing)+ ch[ho +—sin qa] =M, = const A3)
c
Trong dé:
k, - hé s8 &n dinh.
_Q_v,_ - luc quén tinh tdc dung I1&én vat ning khi phanh ha vat
gl

Pyq - tdi trong gi6 tdc dung 1&n vit ning.

G, - trong lugng cin.

P ,.—tdi trong gi6 tdc dung 1&n cén.

My — mémen giit (mémen ch&ng 14t)

P jo-luc quén tinh ly tim vit ndng khi cd cdu quay lam viéc:

P, = —g—(ru +1cosp)o’ C))
P\ — Iyc quén tinh ly tim do khéi lugng cin giy ra:

G.
P. = —‘—(ro oo ¢Ja12 5
g 2
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Hinh 4: So db xdc dinh dudng ddc tinh tdi trong
Trong cong thiic (4) dd bd qua gid tri ting thém cia tdm v@i do vat ning bi ving ra khi quay vdi
t6c do goc o. '
l, - khodng cdch giita diém dit luc qudn tinh ly tdm can d&€n chét chin cin. N&u coi cin c6

kh&i ludng phin b6 déu, 14y mdmen cla cic lyc quédn tinh ly tim ciia cdc phin 18 ddi vdi chdt chin
A
can.

21
G, [ro + %'COS qo)a;z l,sing = G2 I (r, + Zcos @)Z sin p.dZ (6)
g ' 0
Tir d6 c6:
2
] Tot9rlcosp
L. = __l__/_l.___ (7

© 2, +ylcos¢

P6i véi mbi mot goc nghleng cin ¢ va tdm v6i tuong ¥ng 12 1o, 1. cos @ ¢ thé xdc dinh dugc
tdi trong nidng Q theo (3). Pé don gian phuong trinh clia dudng dic tinh tdi trong, c6 thé bd qua cic
thanh phin lyc nim ngang va dat:

G .
k il B 8
Q( +ng 2 (,)

c+lcosp=x

G,
M, ——a‘-.c=const=C )]
Thay (9) vao (3) cé:
Fx=C
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Hinh 5: Puong dic tinh tdi trong cdn truc mini
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a) Chiéu dai cdn 4,5 m, b) Chiéu dai cdn 5,5 m
1. Sitc ndng khi khéng cé chin chéng
I1. Sikc ndng khi ¢ chdn chdng
111, Chiéu cao ndng méc
Putng dic tinh tdi trong cho cdn truc mini di dudc tinh todn vi bi&u didn trén hinh 5. Bi€u dd
cho ta thdy m8i quan hé giifa tdi trong va tdm v4i ing v6i chiéu dai cdn 4,5 m (hinh 52) v 5, 5 m
(hinh 5b) cho titng trung hgp c6 chan chéng va khéng cé chin chéng.
Putng dac tinh tdi trong trén cho phép chiing tdi xay dung qui trinh cong nghé hgp 1y cho viéc
1dp dung ddm b o an toan khi cAn ciu lam viéc.

4. Két lugan

Cén cdu mini sau khi nghién cifu ché tao da dugc dua vao sit dung cho viéc 14p dung nha 3D do
Cong ty sdn xudt vét liéu xdy dung va ciu kién NHATICO sdn xuit (1dp dung nha méy dic sfn tai
Trudng Cao Pdng Ban Cong Cong Nghé Va Quin Tri Doanh Nghiép — Quan 7 — Khu dé thi Phi My
Hu'ng) V@i trong lugng médy tudng ddi nhe nén c6 thé sit dung chinh tdi ning vat d€ di chuyén 1én cdc
tang cao d€ 14p dung cic tim bé tong ma khong can phdi kéo dai cin dnh hudng dén sitc ning cla
cdn cdu. Vi viéc ché tao don gidn, gid thanh thdp, an toan trong si dung, chiing 15i hy vong mdy sé

ddp (ng yéu cau nep tuc dugc trién khai trong viéc ing dung 1dp dung cdic loai nha bé tong diic sin,
hién dang ph4t trién & cac tinh phia Nam.

DESIGN, MANUFACTURE CHEAP CRANE USED FOR BUILDING HOUSE
MADE BY PREFABRICATED BUILDING COMPONENT

Nguyen Hong Ngan, Ho Minh Dao
University of Technology — VNU-HCM

ABSTRACT: This paper presents a mini crane used for handling 3D concrete — prefabricated
components. All travelling, revolving cranes should be designed for stability ensuring their safe
operation without any hazard. Some results about the relationship of the load and the reach decided by
crane stabilily also represent in the form of the chart by means of which one can assess the safe load

depending on the reach. In some construction site, our cranes have been working safely, reliably and
ensuring stability.
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