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NGHIEN CUU PHUONG PHAP TINH TOAN
CAN HOP ONG LONG TREN CAN TRUC

Duong Truong Giang®

Tom tat: Tinh toan két cau can hop dng long 1a phike tap, mé hinh V& phuwong phdp gidi can phi hop véi dic
diém 1am viéc va yeu cau irng dung thee té. Chinh Vi Vdy viéc nghién citu tinh todn [ can thiét trong thuc té
Bai bao 1a sir ké thira cdc nghién ciru da c6 dé xdy dung md hinh tinh, phwong phdp gidi va ca cong cu tinh
toan. Thudt todn dwoc xdy dung cho phép thiét ldp cdc chirong trinh may tinh cho cac tinh toan khac nhau.
Qua vi dy trinh bay trong bai bao cho thdy phicong phép tinh todan dp dung kha thi cho cac bai toan ky thugt

trong thuec té nhuw thiét ké, cdi tao, sira chita két cau can hgp ong long trén can truc.
Tir khoa: Can hop 6ng 16ng, can truc, truong hop tai, luc tac dung

1. PAT VAN PE

Can truc tu hanh c6 can dang hop ong 10ng duoc
str dung nhiéu do c6 két cdu nho gon va linh hoat,
day 1a loai rat pho bién trong thuc té. O Viét Nam c6
rat it nghién ctu lién quan dén hé can hop ong long
trén can truc tw hanh, chi c6 mot sb tai liéu chuyén
nganh chung (TCVN 4244-2005), (Truong Qubc
Thanh, nnk 2004), t6i wu két céu thap can truc thap
(Duong Truong Giang, nnk 2010).

Vé dic diém tinh toan, mo hinh caa (Navneet. K, et
al 2012) coi cac doan can 1a dam cong xon, cac doan
can 1a tuyét d6i cimg dé xay dung phuong phap phan
phdi Iyc va md men. Ngoai ra c6 cac nghién ciu lién
quan nhu: st dung phuong phap phan tir hitu han dudi
tac dung cua tai trong tinh (Bakr. N.K 2013); nghién
ctru dong luc hoc can hdp dng 16ng khi tach thanh cac
doan dam twong duong (Ioannis. R, 2013); nghién ctu
céc dang tiét dién trén can hop 6ng 10ng theo ly thuyét
dong dang (R.Teng, et al 2013); nghién ctu 6n dinh
tAm thanh mong ctia can hop dng 16ng trén can tryc tu
hanh (Lars. H, et al 1991). T&c gia (Towarek, 1998)
nghién ctu 6n dinh dong can truc tua trén nén khi
quay, (Lawrence K. Shapiro et al, 2011) trinh bay céc
dang bai toén 6n dinh 1at d6 véi can truc noi chung va
can truc tw hanh noi riéng. Trong cAc nghién cim ké
trén chua phan tich luc theo dic diém can truc, phuong
phép va thuat toan tinh toan dap mg yéu cau bai todn
k¥ thuat trong thuc té.

Y Khoa Co khi Xy dung, Truong Pai hoc Xdy dung
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Viéc tinh toan két ciu can hop 6ng 16ng 1a phic
tap, vi vay trong gidi han pham vi bai b&o chi néu
phuong phap tinh toan két cdu can hop dng 1ong khi
coi khung bé va nén 1a tuyét dbi cimg. Phuong phap
tinh phuc vu tinh két cau thép, chon vat liéu, chon xi
lanh thity Iyc...trién khai 4p dung trong cac bai toan
k¥ thuat trong thyc té.

2. MO HINH VA PHUONG PHAP
TINH TOAN

2.1. Tai trong va md hinh tinh

Tai trong tac dung 1én can s& duogc phé‘n tich theo
cac mat phang tuong Umg goc nghiéng can ¢, nhu
s0 d6 hinh 1. Can truc tw hanh nang ha cén, tai trong
nang thay doi theo tAm véi tuong tng véi chidu dai
can L va goc nghiéng can o.. Nhu vay mdi trang thai
tay can c6 dudng dic tinh tai trong riéng, trong tinh
toan duong dic tinh tai trong 14 thdng sb cho trude.
Bai toan phan tich luc tong quat cho vi tri bét ki cia
duong dic tinh tai trong twrong Gmg. Cac thanh phan
tai trong phan tich, tinh toan twong Ung theo goc
nghiéng o, phan tich tinh toan hai trong sb cac
truong hop luc tic dong ngang bat lgi (TCVN 4244-
2005, FEM 1.001).

Céc thanh phan tai trong tac dong (hinh 1) trong
bai bao dugc phan tich ¢ cac thanh phan: tai trong
nang va hop luc cang cap nang theo duong dac tinh
tai trong (Q;,S;); trong lugng ban than cac doan can
(G1,G2,G3,Gy); luc gié tac dong vudng goc véi can
va trong mat phang can (W%, W1", W8, W, Wi,
W3 W, Wy, W, WY lue quan tinh ly tim khi
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quay (Fu, Fro, Frs, Fra, Froi); C&c luc qua tinh tiép
tuyén khi quay (Fu, Fuz, Fus, Fua, Foi); CaC luc quan
tinh khi néng h'gl cﬁn (Frl; Fr2, Frg' Fr4' FrQ).

Két cau can hop 1a két cau chiu bién dang 1on khi
lam viéc, dé dam bao dicéu kién ndy trong khi tinh toan
bang cach khuyéch dai cac tai trong bién ddi voi hé sb
tuong tmg (TCVN 4244-2005, FEM 1.001).

Gia thiét xdy dung mé hinh tinh toan: hé khung
bé cin truc 14 tuyét ddi cimg, trong mé hinh tinh cac
doan can khong bién dang, chia lam cac doan ké
tiép, viéc xét téi bién dang bang khuyéch dai tai
trong bién d6i, cac tai trong duoc quy ddi trong cac
mit phing,

M6 hinh tinh str dung nguyén tic phan phdi lyc va
mo6 men (Navneet. K, et al 2012), quy dbi cho 2 mat
phang tac dung. M6 hinh tinh toan cho can ¢6 3 doan
can mé ta ¢ hinh 2 va hinh 3 véi tii trong quy doi
theo 2 phuong. Trong do: cac vi tri 2,3,4 14 vi tri lién
két cac doan can, vi tri 1 theo 2 mit phang c6 lién két
rang budc khac nhau, cac thanh phan Iyc quy ddi theo
phuong vudng goc va doc theo truc doc can.
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Hinh 2. M6 hinh tinh trong méz phdang
tai trong ndng

2.2. Phuong phap va thuit toan tinh toan

Thuat toan chung phuong phap tinh ton can hop
6ng long trén can truc ty hanh trong nghién ctu nay
mo ta nhu hinh 4. Cac dit liéu cho truée nhu dac tinh
k¥ thuat can tryc, tiét dién can, vat lidu ... Thuat toan
thiét 1ap gom cac mo dun: Mo hinh héa va phan tich
tai trong, Ghép truong hop tai trong, Kiém tra va xuat
két qua, khao sat. Bang tinh trong bai bao dugc xay
dung bang Microsoft Office Excel, ciing cho phép
nang cap giao dién bang cac ngdn ngir 1ap trinh khéc.
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Hinh 3. M6 hinh tinh trong mét phdng ngang

M@ hinh hoa va phan tich tai trong, xac dinh theo
mo hinh 2 va 3, cac tai trong theo duong dac tinh tai
tuong ung.

Ghép truong hop tai trong vdi ndi luc trong
mot to hop tai trong xac dinh theo nguyén ly
cong tac dung. Theo nguyén ly nay tinh ndi luc
cho t6 hop tii trong clia cac truong hop tii trong
1 - tai trong lam viéc khi khong co gid, truong
hop tai trong 2 - tai trong lam viéc khi co gid,
truong hop tai trong 3 - tai trong bat thudong bao
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gom ca xét bién dang va khdng bién dang (TCVN

4244-2005).
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Hinh 4. So d6 thudt todn mé ta tinh todn can hop
ong long trén can truc ty hanh

NO1i luc cua doan can tai vi tri thir i do cdc thanh

phén tai trong gay ra:
li = (M, Qi, Ni, Ti) = f(Mis1, Qisty Nisa, Tivr, Qi
Fio, Wo?, Gi, Fri, W{....); (1)

Trong d6: M, Qj, N;, T; lan luot 12 md men, luc cit,
lyc doc, md men xodn tai vi tri thir i do cac ngoai luc
va cac luc cua vi tri i+1 tac dung; Mivy, Qist, Nivg, T
la cac phan Iuc tai vi tri i+1, & doan can xét 13 ngoai luc
tac dung (Navneet. K, et al 2012).

Phan Iuc lai vi tri 1" 1 Ry, x4c dinh xy lanh nang
can, cOn tai bac trugt hay con lin ti hai doan can
I6ng nhau & vi tri i va lyc day can thod thut khi bo
qua lyc can ma sat la:

R; = % +Q;

Trong d6: R la phan lyc tai con lan ti hay bac
trugt; Lei 1a Khoang cach 2 con lan hay bac truot; Ry
|4 lyc day xy lanh.

Quaé trinh tinh tuong tu cho cac vi tri ké tiép cua
mo hinh trong hinh 2 va 3.

Rixi = Nyi (2
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Kiém tra va xuat két qua, bao gom kiém tra tmg
suat, 6n dinh va cc yu cau khac trong gidi han dan
hoi. Trén timg doan can, Gng suét phap va tiép phu
thudc vao cac thanh phan tai trong trong trudng hop
tai trong xét.

Trong mit phang chira tai trong nang khi bo qua
mo6 men xoan:

= o(Myi, Ni); 7 = 7 (Qz) ()

Trong mat phiang ngang khi bo qua mo
men xoan:

i = 6(Mxi, Nxi); ti = 7 (Qy) (4)

Diéu kién 6n dinh cuc bo tinh theo ly thuyét
thanh thanh mong (TCVN 4244-2005, Lars. H et al
1991) thoa mén diéu kién:

O.I-'

[oep] = % (%)

Trong d6: o 1a Gmg suat udn cua tiét dién (N/m?);

o< [oep];

[6¢"] 1a tmg sudt udn ngang téi han cho phép
(N/m?); vy 1a h¢ s6 an toan udn ngang,

Trong trudng hop nén va cit: o = K, o)’ ; Tep”
= KT GRF

(6)
Ung suat O le or':
2
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Trong d6: Cac hé so K_, K la cac hé so6 uon ngang
R a . S s A
phu thudc vao (FB, v64i a,b 1a chiéu dai tam xét

(m); e 1a chiéu day tAm xét (m); E 1a m6 dun dan hoi
(N/mm?); 1 1a h¢ sé Poat x6ng; Vat liéu 1am can truc
la thép nén c6 E=210000N/mm? va 1=0,3; thir
nguyén cia 04 Va oy, la (N/m?)

3. Vi DU TiNH TOAN VA THAO LUAN

3.1. S6 li¢u cho truée va yéu ciu bai toan

C4c sb liéu cho truéc vé kich thude hinh hoc cua
can hop 6ng long duoc liy theo can truc ty hanh
TADANO GTE 600EX, hé s6 nhém ché d¢ 1am viéc
y = 1,16. Puong dic tinh tai trong tinh toan iy theo
hinh 5, gdm 3 dudng A,B,C tuong ng qua trinh lam
viéc cac doan can. Céc thong ) dong hoc: van tbe
nang vat v, = 10m/ph; van tdc goc khi quay o, =1
rad/s, thoi gian chuyén dong khong 6n dinh khi quay
ty = 12s, van téc goc nang ha can dé can thay doi
tAm voi o, = 0,04rad/s, thoi gian chuyén dong khong
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on dinh khi nang ha can t, = 8s. Y&u cau bai todn 13  cin nguy hiém dé chon vat liéu ¢6 co tinh phu hop
tinh toan, khao sat img suit 16n nhat tai cac tiét diéen  phuc vu thiét ké méi hay cai tao va sia chita.
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Hinh 7. Ung sudt I6n nhdt tai cac vi tri tiét dién can trong cdc trwong hop tdi trong
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3.2. Két qua tinh toan va thao luin

Hinh 7 1a gi4 tri Gmg suat 16n nhét tai cac tiét
dién. Trong d6: Hinh 7a- Ung suét 16n nhat tai cac
tiét dién can trong cac truong hop tai trong theo
duong dic tinh A khi chua xét t6i bién dang 16n;
Hinh 7b - Ung suét 16n nhit tai cac tiét dién can
trong cac truong hop tai trong theo duong dac tinh A
khi xét téi bién dang 16n; Hinh 7¢ - Ung suét 16n
nhét tai cac tiét dién can trong cac truong hop tai
trong theo dudng dic tinh B khi chua xét t6i bién
dang 16n; Hinh 7d- Ung suat 16n nhat tai cac tiét
dién can trong cac trudng hop tai trong theo duong
dic tinh B khi xét t6i bién dang 16n; Hinh7e - Ung
Suat 16n nhét tai cac tiét dién can trong cac trudng
hop tai trong theo duong dac tinh C khi chua xét tdi
bién dang 16n; Hinh 7h - Ung suét 16n nhat tai cac
tiét dién can trong cac truong hop tai trong theo
duong dic tinh Ckhi chua xét t6i bién dang 16n.

Trong cac truong hop trén Ung suat 16n nhét 13 o
= 43,6 (KN/cm?), khi thiét ké nhan véi hé s6 an toan
1a 1,33 (truong hop tai trong 2) thi gia tri Gmg suét
I6n nhat khi tinh todn 1a o=1,33%*43,6=57,988

TAI LIEU THAM KHAO

(KN/ecm?). Vay vat lidu dé ché tao can can truc c6
gi6i han chay toi thiéu 1a 57,988 (KN/cm?), vi du
loai S690/S700 (EN 10025-6) hodc phai ting chiéu
day tiét dién hop ong 16ng. Trong hai truong hop thir
tai, thi img sut 16n nhat khi thir tai dong 16n hon
mg sut 16n nhat khi thir tai tinh. Nguyén nhan 1a
khi ther tai dong can truc thuc hién nhiéu chuyén
dong co6 quan tinh 16n. Do d6 véi can tryuc tinh toan
ta chi can thir tai dong ma van dam bao cac yéu cau
khi thir tai. Khi kiém tra can truc 1am viéc theo
duong dic tinh tai trong C ciing dam bao yéu cau
cho cac duong dac tinh A va B.

5. KET LUAN

Bai bao d4 trinh by phuong phép tinh toan két
cau thép can hop dng 1dng trén can truc tw dé hanh
trién khai 4p dung trong cac bai toan ky thuét trong
thuc té. Dua theo s lidu k¥ thuét can truc TADANO
GTE 600EX d4 tinh toan thir nghiém cho can hop 3
doan can theo cac truong hop tai trong quy dinh.
Qua vi du tinh x4c dinh dugc co tinh vat liéu ché tao
can thiét, duong dac tinh tai trong can truc dat trang
thai nguy hiém trong cic duong dic tinh 1am viéc.
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Abstract:
RESEARCH ON THE CALCULATION METHOD FOR
THE TELESCOPIC BOOM OF THE CRANE

The calculation for the telescopic boom of the crane is complicated, the model and solution method should
be suitable for the working characteristics and practical application requirements. Therefore, the research
on calculation for the telescopic boom of the crane is very necessary in practice. This paper is the
inheritance of existing studies in building computational models, solutions and calculation tools for the
telescopic boom of the crane. The algorithm is built to allow setting up computer programs for calculation.

The example presented in the paper shows that the calculation method to apply for practical problems of the
telescopic boom.

Keywords: Telescopic boom, crane, load combine, force
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