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NGHjEN cuu TINH TOAN SU PHUY THUOC
DO ON PINH CUA THAN CAN TRUC THAP
VAO MOT SO THONG SO KET CAU

Tém tidt: Can tryc thap la thiét bj khéng thé
thiéu trong thi c6ng céc céng trinh cao ting hién
nay. Vi vay, nghién cuu tinh toan én dinh cho két
céu than can tryc thap xay dung la néi dung cé
nhléu y nghia déi vdi khoa hoc ciing nhu thuc tién.
Viéc tinh toén 6n dinh cho cén tryc thap sé quy vé
viéc tinh toan &n dinh cho két cau hé thanh khéng
gian bdng phuong phap phan 0 hiu han (phén
mém SAP2000). Néi dung bai bao sé dua ra két qua
su phy thuéc 6n dinh cda than can truc thép vao:
tiét dién thanh bién, thanh xién, chiéu cao thap, vi
tri tdi trong néng.

Abstract: Today, tower cranes are indispensable
equipment in the construction high buildings.
Therefore, the study and caculation about stability
of structural body of tower crane are meaningful
content for science as well as practical. The calcu-
lation of stability for the tower crane will be pro-
vided on the calculation of stability for the space
bar structures using finite element method (soft-
ware SAP2000). The article will present results
about the dependence of tower crane’s stability on:
sidebar section, diagonal section, tower height, lift
load position.

1. Dat van dé

Cén tryc thap c6 cdu tao hé thanh v6i hang ngan
phan tl, 1am viéc & ngoai tréi chiu 4nh hudng cha rat
nhidu loai tai trong va cé t8 hgp tai trong phc tap do
dé viéc tinh toan 8n dinh cho né la khé khan, doi héi
cbng suc va thdi gian. Viéc tinh toan 8n dinh cho can
tryc thap dugc quy vé tinh toan cho hé thanh khdng
gian. Bdi vi, chl c6 so d6 hé thanh khdng gian mdi
cho phép mé t& két cau can truc thap sat véi thyc té
nh&t, vdi lyc theo phuang bat ky. K&t qua nhan dugc
tU so d6 sé phan anh tuong déi sat thuc t€ su lam
viéc cla két c4u. Tuy nhién, viéc tinh toan |a rat phic
tap néu khéng cé cong cy manh dé hé trg do sé
lugng t6 hgp tAi trong trong tinh toan két cau thép
can tryc thap la ratidn.

SAP2000 la mdt phan mém rét hifu hiéu trong tinh
toan két cdu. Trén ca s& phan mém SAP2000, ta sé di
xay dyng md hinh can tryc thap dya trén cac théng sé
ky thuat clia cén tryc VICOX-CTMB8O0 da ché tao tai Viét
Nam va xay dyng tai trong, 18 hgp tai trong tac dung 1&n
né. TU do sé ti8n hanh khao sat sy phy thude do 8n dinh
cua than can truc thap vao mét s& thdng s6 két cdu ciing
nhu vi tri tai trong nang.
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2. Tai trong tinh todn

2.1. Tai trong nang

Thanh phan (i trong tiéu chudn cla i trong
nang Q; bao gém trong lugng vat nang danh nghia
Ung véi tam véi cho trudc Q (lay theo dé thj dudng dic
tinh tai trong clia can tryc mAu) va trong lugng thiét bi
mang theo cung xe con g. Gia trj q dugc tinh trén co s§
md men tai (Q+q).R = const = 96 (T.m) (1)

P& tinh toan ki€m tra cho két cau thép ta chon
trugng hgp a=4 ¢6 qo = 0,6 (T) va nhu vay gia tri tai
trong nang tiéu chuan la:

Qq = 96/R = Q+qp (T) @

Gia tri Q 1ay theo dé thi tai trong nang vdi bbi

suit a = 4 tai cac vi tri tinh toan vgi R 14,6 m; Go=
0,6 (T).
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Hinh 1. Budng dic tinh tai trong cho can tryc thép

Thanh phan ngau nhién cla tai trong nang (do sai
s6 c6 thé c6 clia vat nang, hay khi trudng hop vugt thi
nhung thiét bi an toan chua cit).

Qn=kox Qu (3)

Vi ko = 0,06 (theo bAng 10 GOST 13994 - 81 tiy
theo Qhva COLV).

2.2. Trong lugng ban than két cdu

Trong lugng ban than cac bé phan két ciu thép
dugc tinh theo can truc mau va nhan véi hé sé vugt
tai kyy do tinh dén lan can, cau thang, san cong tac...
Trong lugng ban than thap va can coi nhu tai trong
phan bd va quy vé cac nut (trong lugng méi thanh
phan déu I&n hai dau thanh vé cac nuat), trong lugng
cac phan khac coi la tai trong tap trung tai trong tam
cla no.

Trong Iugng phdn quay bao gém:

Trong lugng cén, dinh thdp cung cac bo phan
1rén né, ca bin, ddi trong. ¢dn mang d&i trong va cac
bd phan trén mam quay... Cac thanh phan tai trong
nay dugc dat tai trong tam cla chang. P& tién cho
viéc tinh toan, cac thanh phén tai trong nay quy vé
tryc quay ctia may: Ga = 33415 (Kg).
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Vi tri cac thanh phdn tai trong cho trén hinh vé:

.. |

Hinh 2. Tai trong tac dung 1én can tryc

Trong lugng phan khéng quay bao gém: Trong
Iugng than thap, 16ng IAp dung, dé thap, cac chi tiét
ghép ndi va mat s& thi€t bi trén thap... Tai trong nay
c6 phuong trung véi truc quay cia may va cing la
dudng tryc cta than thap: Gy, =5262,54+1365,72 x
n (Kg) (vdi n - s6 doan thap ¢o ban).

2.3. Téi trong gié

Theo GOST 13394-81, tdi trong gié dudc tinh
theo tiéu chudn GOST 1451 77, trong dé ¢6 tham
khao thém mot sd thong s& theo TCVN 2737 - 95 vé
vung gi6 Viét Nam.

Tai trong gié bao gém thanh phan tai trong theo
tiéu chué\:n (thanh phan tinh) W; va thanh phan tai
trong ngau nhién W, (thanh phan dgng) tac déng
déng thgi cung phuong va chiéu.

W, =q,nc.F.p (4)
Trong do:
Qo - 4p Iyc gié tiéu chudn & dd cao 10 m. VGi
vung gio b thi:

+ Trang thai lam viéc go = 25 kG/m?2.
+ Trang thai khéng lam viéc qo = 77kG/m?2,
n- Hé s6 k& dén sy thay ddi ap lyc theo chiéu cao.
¢ - Hé sé can khi déng clha két cau.
F - Dién tich chan gié (dién tich vudng goc vdi
huéng gio).
- Hé s6 16 héng.
Wn = Wl ‘m.r'g (5)
Trong do:
m,, - Hé s6 xung ctia gi6 theo chiéu cao tinh dén
ddt chan can.
€ - Hé s dong 1ay theo chu ky dao dong tu do cta
k&t c8u: véi T=2,7s thi

€=2,53.
Nhu vay, céng thic tinh tai trong gi6 la:
W, =W (I+m,.£)(1.7) (®)

Tai trong gié sé tdc dung Ién can tryc thap sé
dugc tinh 1a gi6 tac dyng lén tirng bé phan cda né
bao gém:

- Thap: Lyc gié dugc tinh theo hai phugng: vudng
goc véi mat bén thap va theo dugng chéo cua thap.

- Doan thap c6 vong tya quay: TU phén nay 1én
dinh thap dugc coi la phan quay va tai trong gio tinh
theo hai phugng song song va vudng goc v@i céan.
Lyc gi6 tac dyng 1én vong tya quay xem nhy lyc tap
trung tac dyng tai trong tam va c6 gia tri bang nhau
theo hai phuong. .

. Cac phan con lai: Boan thap gén cabin, doan

dinh thap, cén, can céng xén, ddi trong, vat nang thi
tai trong gi¢ déu dugc tinh theo phuong song song
v@i cdn hudng ti d8i trong d&n dau can va theo
phucng vuéng goc véi can.
2.4. Tai trong quan tinh
Tai trong quan tinh do vat nang gay ra khi
phanh trong qua trinh ha vat:

P,=my.a (7)

Trong dé:
mg- khéi lugng vat nang,
a - gia td¢ vat nang.

- TAi trong quan tinh ti€p tuyén va tai trong quan
tinh 1i tam tac dung 1én cac khdi lugng tham gia
chuyén déng quay trong thdi ky mé& may co ciu
quay:

w .n
P =m.ec=m.—=m,.
t 307 (8)
q q
Trong do:
mj- khéi lugng cac thanh phan tham gia chuyén
dong quay,

t, - thdi gian quay (ldy bang thdi gian quay nhd
nhat cé thé la 8s)
n - t8¢c do quay (v/ph)

2
2 z.n
P, =m.R . .w m,..R,..[301q ] (9)
Trong do:
m;- khdi lugng céc thanh phan tham gia chuyén
déng quay,
R;- khoang cach ti vat quay dén tryc quay.
- Tai trong quan tinh khi m& may va phanh cd cau
di chuy@n xe con tac dung Ién kh&i lugng vat nang va
xe con.

P, ::(m3 + . J.ax
g

Trong dé: ay, Q,1an lugt 1a gia t6c va trong lugng
cua xe con.

3. Két qua

Trén co s8 khado sat can truc thap l1am viéc &

trusng hgp ddng ty do (chiéu cao I6n nhét dat dugc
34,776m) véi tai trong nang 7 tdn (tai 16n nhat ma
can truc VICOX - CTMB80 c6 thé nang) d&t & vi tri bat
Igi (& tAm vi 50m), ta s& thay ddi tiét dién cla thanh
bién, thanh xién, thay dai vi tri tai theo tam vgi va
theo goc quay cia mam quay, thay di chiéu cao
thap réi st dung phan mém SAP2000 dé khao sat
tim ra su phu thudc clia hé s6 dy trlf 8n dinh cla can
tryc thap theo sy thay déi da.

3.1. Anh huédng cua ti€t dién thanh bién, thanh
xién dén &n dinh cla can truc thap.

OO THI THE HIEN QUAN HE GIOA HE 8O AN TOAN VE ON DiMH

THEO TIEY DIEN THANM BIEN

(10)

Tiat asgn thann Blan (cm3)

Hinh 3. D6 thi thé hién su phy thudc hé sé n
theo thanh bién
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Hinh 4. D6 thi thé hién sy phy thuéc hé s6 n
theo thanh xién

Nhén xét:

D4 thi chi ra, nhin chung cang ting tiét dién thanh
bién hoac thanh xién thi hé sé dy tri 8n dinh cang
tang. Tuy nhién, trong dé thi trén c6 thé c6 doan hé
s& dy trit 8n dinh ting nhiéu khi thay déi tiét dién, c6
doan lai ting It. Diéu nay la do quan hé giita chiéu
rong va chiéu day cta thép hinh s& quyét dinh dé 8n
dinh cha két cau.

Dya vao d thi ta cing thdy réng, tién t&i v tri ma
tryc hoanh c¢6 gia tri 43 cm2(tuong (ng mat cit c6 s6
hiéu L150x150x15 chinh la m&t cét sif dyng dé ché
tao thanh bién cho c¢én tryc thap) thi hé s& an toan vé
8n dinh trong ca thanh bién va thanh xién cda than
thap gia tri déu tién vé 1.

Trong két cu thap, thanh bién la thanh chiu lyc
chd y&u. D6 thj cho thay tang tiét dién thanh xién thi
hé s& an toan vé 3n dinh trong thanh bién tang khang
I6n (khodng 0,008). Do do, cdn phai giai quyét hai
hoa giita viéc tang tiét dién thanh xién dé ting hé s6
an toan vé 8n dinh vdi viéc gidm nhe trong lugng,
tiét kiém vat ligu.

3.2. Anh hudng ctia chiéu cao thap dén én dinh
clia can tryc thap
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Hinh 5. D6 thi thé hién sy phy thude hé sé n
theo chiéu cao thap

Nhén xét:

D4 thi trén da phan anh dung quy luat lam viéc
clia cén tryc thap do la khi chiéu cao thap tang lén
thi dé 8n dinh clia cén truc thap gidm xudng. Trudng
hgp ta khdo sat cho chiéu cao gidm déu nén trén dé
thi ta nhan dugc dudng cong tuong déi tron.

Khi chiéu cao can truc thap cang gan gia tri
34,776m (chiéu cao I§n nhat khi can truc ding ty do)
thi hé s6 an toan vé én dinh cang tién dan vé phia 1.
piéu d6 cing ghép phan ching minh vi tri ma ta

chon dé khéo sat I1a phu hgp. Do d6, ta ciing ¢ thé
khang dinh k&t qua chung ta khao sat trén co s& L]
thuyet cing tuong déi sat véi théng s6 ky thuét cla
can tryc thap VICOX - CTM80.

Pudng hé s& an toan vé 8n dinh trong thanh bién
n&m phia dugi duong hé s& an toan vé 8n dinh trong
thanh xién. Diéu d6 caing chi ra réng, trong két c&y
than thap thanh bién la thanh chiju lyc chii yéu. Do
dé, khi tinh toan vé bén ciing nhu tinh toan vé 6n
dinh can dac biét chu y kha n&ng chiju lyc cha thanh
bién.

3.3. Anh huédng caa vi tri tai nang dén Sn djnh
cua can truc thap

DO TH| THE HEEN QUAN HE GAYA HE 50 AN TOAN VE ON DINH
THEO VY TRITAI
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Hinh 6. D6 thi thé hign sy phy thuéc hé sé n
theo tam vdi

Nhan xét:

Khi tai trong nang cang xa than thap thi hé s6 an
toan vé 8n dinh trong thanh bién, thanh xién cang
gidm. Hé s6 an toan vé 8n dinh ddm bao can tryc
lam viéc an toan 1a khi tdm vgi cGa can truc nhé hon
20m (hé sé 2). Cang vé phia ddu cdn (tuong dng tdm
vgi 50m), hé s6 an toan vé 8n dinh sé tién dan vé
gia tri 1. Mac du hé s6 van I6n hon 1 nhung sé la
khdng an toan khi lam viéc v6i ché dé nay.

Khi tam véi chia cén truc nhd, hé s6 an toan vé on
dinh trong thanh bién I6n hon trong thanh xién.
Nhung khi ting ddn tdm vdi, hé s& an toan vé 8n dinh
trong thanh xién gidm cham hon trong thanh bién va
dén tdm v6i tuong tng 14,56m thi Ién hon. Diéu d6
cling chung td rang, khi can truc thap lam viéc khong
ding theo dudng dac tinh tai trong thi thanh chiu lyc
chl y&u s& mat 8n dinh trudc.

DO TH| THE HIEN QUAN HE GIOA HE BO AN TOAN VE ON DINH
THEO GOC QUAY CUA TAI
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Hinh 7. D6 thj thé hién sy phy thuéc hé sé n
theo géc quay

{Xem tiép trang 60)



Minh; Ba van dong doan vién va CNLD tich cyc tham
gia xay dyng Dang vao dip cudi nam dac biét la cudc
van ddng thyc hanh Luat phong chéng tham nhiing
va thyc hanh tiét kiém, Hoc tap va lam theo tdm
guong dao ddc H8 Chi Minh va cudc van déng xay
dyng Bang theo tinh than Nghj quyét TW 4, khoa XI,
da gidi thiéu cho Dang xét két nap 3.017 dang vién.

Tich cyc d8i mdi hinh thirc t& chifc vé cong tac ni
cdng thusng xuyén ddi mdi hinh thic t6 chirc, thyc
hién cdng tac nif CNVCLD va binh dang gidi, phong
chéng bao lyc gia dinh trong tinh hinh méi theo ndi
dung nghj quyét 6B clha Téng Lién doan géan vdi
phong trao thi dua gidi vieéc nudc dadm viéc nha, van

NGHIEN CUU TiNH TOAN...

(Tiép theo trang 32)

Nhén xét:

Hé sé& an toan vé 8n dinh trong thanh bién, thanh
xién dat gia tri nhd nhat la khi cdn & vj tri 90°, lac do
gi6 thdi theo hudng tif phia déi trong vé phia ddu can
va toan bd tai trong sé don vé phia cac thanh bién,
thanh xién 8 mot phia. Hé s& dat gia tri I6n nhat khi
can & vi tri 45°, do tai trong lGc nay phan bé déu trén
thanh bién va thanh xién & cac mat bén cla thap.

4, K&t luan

Trén ¢o s cdu tao, dac diém va diéu kién lam
viéc cQa can tryc thap ta da di xac dinh dudc cac
thanh phan tai trong chinh tac dung 1&n cén tryc thap.
Dya vao cac thong s6 ky thuat cta can tryc thap
VICOX-CTM80 dé xay dyng mé hinh trén phan mém
SAP2000.

SU dung phdn mém SAP2000 dé khao sat anh
hudng cia mdt sé théng s8 hinh hoc, thong s két
céu, diéu kign lam viéc cla can tryc thap dén dn dinh
cla can tryc thap. Tu d6 dua ra dugc nhitng nhan xét
lam co s& cho viéc st dung hgp ly vat liéu trong thiét
ké&, cing nhu ¢6 thé dua ra khuyén cao vé trudng hgp
nguy hiém trong qua trinh sl dyng.

Tuy nhién, viéc khdo sat van chua bao quat dugc
hé&t cac trudng hgp lam viéc cling nhu sy phuc thudc
én dinh vao céc théng s& khac. Do dé cén phai tiép
tuc nghién cuu cac trudng hgp khac nita cho hoan
thién hon O

CANG VU HANG HAI QUANG TRI...

(Tiép theo trang 63)

Viét, Cang vy Hang hai Quang Tri chi dinh vi tri neo
tau hgp ly, ddm bao khi can thiét dé dang cd dong hd
trg 14n nhau. Yéu cdu tat ca cac tau thuyén phai té
chuc tryc canh VHF trén kénh 16 theo quy dinh dé
nhén théng tin va x{ ly tinh huéng tir Ban chi huy
PCLB&TKCN ctia don vi. Khi lap phuang &n, don vi
da chi dinh 01-02 tau hién cé tai cang, san sang lam
nhiém vy Ung cuu khi c6 tinh hudng xay ra.

Sau khi bao tan, don vi tap trung moi nguén lyc dé
khéc phuc sta chira cac ¢ong trinh ha tang co s§,
nhanh chéng khéi phyc cac hoat déng cla cd quan,
8n dinh ddi séng cla céan bd, vién chlc. Phai hgp
cung vdi dia phuong, doanh nghiép khai thac cang
bién tich cuc xU ly méi trudng, phong chéng dich bénh

déng nil CNVCLD thi dua hoc tap vuon 1én. Trong
20.462 nit ¢6 2,83% la trinh d¢ trén dai hoc, 39,.96%
daihoc, 8,13% cao dang, 19,46% trung cap, 29,63%
la céng nhan ky thuat. Hang nam t8 chuc va phéi
hop véi cac Cong doan trong Bd GTVT biéu dudng
ton vinh hang trdm nd CNVCLD xudt sic tiéu biéu.

Nhiing ngay thang cudi nam, cac cdp Céng doan
dang tich cuc van ddng CNVCLD hudng ung thi dua,
dac biét quy€t tam hoan thanh nhiém vy nam 2012,
tich cyc trién khai t8 chic Bai hdi Céng doan co sé,
cép trén cd sd va hudng tSi Bai hoi Céng doan GTVT
Viét Nam vao 28, 29/3/2013 Q
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trong khu vyc cang bién Cla Viét. T8 chuc hep rit
kinh nghiém, tim ra nhiing gidi phap tich cic b8 sung
cho k& hoach, phuang an PCLB&TKCN trong thai gian
tiép theo. Khen thudng, ddng vién kip thdi cac tap thé,
cd nhan cé thanh tich xudt sic trong cbng tac
PCLB&TKCN va khac phuc hau qua Iyt bao. Bao céo
day dd, chi tiét tinh hinh dién bién cla Iyt bao xay ra
trong khu vuyc trach nhiém va nhiing bién phap xu ly,
ap dung ctia Ban chi huy PCLB&TKCN don vi da tién
hanh trong sudt thai gian xay ra lyt bao cho Ban chl
huy PCLB&TKCN Cyc Hang hai Viét Nam, Ban chf huy
PCLB&TKCN tinh Quang Tri trong thdi gian sdm nh4t.

Cang vu Hang hai Quéng Tri ludn quyét tam va
s&n sang dai pho véi moi dién bién cha thyi tit, ch
ddng dén dau khi ¢6 tinh hudng xay ra trong mua bio
Ia ¢& lam t5t vai trd cGia minh 1a o quan quan Iy Nha
nudc chuyén nganh Hang hai tai viing nudc cang bién
Quang TriQ





