
KHQA HQC - CONG NGHE 

NGHJEN cufu TINH TOAN SU PHU THUOC 
DO ON DINH QUA THAN CAN TRUC THAP 
VAO MOT SO THONG SO KET CAU 

T6m t i t : Can trtfc thip ii thidt bj khdng the 
thidu trong thi cdng cic cdng trinh cao ting hidn 
nay. Vi vdy, nghien cdu tinh toin dn djnh eho kdt 
cdu than ein true thip xay dtfng ii ndi dung ed 
nhidu y nghTa ddi vdi khoa hQC cung nhu thtfe tien. 
Vide tinh toin dn djnh cho can true thip sd quy vd 
vide tinh toin dn djnh cho kdt cdu h$ thanh khdng 
gian bing phuang phip phan td hdu h^n (phin 
mdm SAP2000). Ndi dung bii bio se dUa ra kdt qua 
stfphtf thude dn djnh eua thin cin true thip vio: 
tidt didn thanh bien, thanh xien, ehidu cao thip, vi 
tri tii trang ning. 

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

1. D$t vdn dd 
C in trgc thap cd e lu tgo he thanh vdi hdng ngan 

phln td, lam vide d ngoai trdi chju dnh hudng cda rat 
nhilu logi t i i trpng va cd td hpp tdl trpng phUe tgp do 
dd vide tlnh toan dn djnh eho nd Id khd khan, ddi hoi 
cdng sdc vd thdi gian. Vide tfnh todn dn dinh eho can 
trge thap dupe quy v l tfnh toan cho he thanh khdng 
gian. Bdi vi, chi cd sd dd he thanh khdng gian mdi 
eho phep md ta kdt cau can trgc thdp sdt vdi thgc td 
nhlt, vdi IOC theo phUdng b i t ky. Kdt qud nhan dupe 
to sd dd se phln anh tOdng ddi sat thoc td sO lam 
vide cda kdt e lu . Tuy nhidn, vide tinh toan la rdt phUe 
tgp ndu khdng ed cdng eg mgnh d l hd trp do sd 
igpng td hpp t i i trpng trong tinh toan k i t cau thep 
eIn trgc thdp la rat Idn. 

SAP2000 la mdt phln mem rat hOu hidu trong tinh 
toan kdt elu. Trdn ed sd phln mIm SAP2000, ta se dl 
xay dong md hinh c in tn,ie thap dga trdn cac thong sd 
ky thudt cda c in t^ic VICOX-CTM80 da ch l tgo tgi Vidt 
Nam va xay dgng t i l trpng, td hpp t i l trpng tac dung Idn 
nd. Td dd se ti ln hanh khao sat sO phg thupc dp dn dinh 
cua than eIn trgc thap vao mot sd thdng sd kit elu cung 
nho vj tri t i i trpng nang. 

TS. NGUYEN TRANG MINH 
Vidn Khoa hQC Cdng nghd Quin stf 

KS. NGUYEN THIEN VAN 
HQC vidn Ky thu$t Quin stf 

2. T i l trpng tinh toan 
2.1. Tai trQng nang 
Thanh phln tdi trpng tieu chuan cua tdl trpng 

nang Q^ bao gdm trpng lOpng vat nang danh nghTa 
Ung vdi tam vdi cho trode Q (lay theo dd thj dOdng d$c 
tinh tai trpng eua can trge mlu) va trpng lUpng thilt bj 
mang theo cung xe eon q. Gia trj q dupe tinh trdn cd s6 
md men tdi (Q+q).R = const = 96 (T.m) (1) 

D l tinh toan k i lm tra eho k i t cau thdp ta chpn 
trudng hpp a=4 cd q2 = 0,6 (T) va nhU vay gia tri \h\ 
trpng nang tieu chuan la: 

Q, = 96/R = Q+qg (T) (2) 
Gia trj Q lay theo dd thj tai trpng nang vdi b l̂ 

sui t a = 4 tgi cac vi tri tfnh toan vdi R >14,6 m; q2 = 
0,6 (T). 

} 

Hinh 1. Dudng die tlnh tai trQng eho cin trifc thip 
Thanh phan nglu nhien eCia t i l trpng nang (do sal 

sd ed thd cd cda vat nang, hay khi trudng hpp vUdtt^ 
nhung thiet b| an toan chua cat). 

Qr = ko X Qt (3) 
Vdi ko = 0,06 (theo b ing 10 GOST 13994 - 81 tiiy 

theo Qtva CDLV). 
2.2. Trang iUtfng ban thin kdt cau 
Trpng lUpng ban than eac bp phan kdt elu thep 

dupe tinh theo can trgc m lu va nhan vdi he sd vU0t 
tai kyfdo tinh ddn lan can, e lu thang, sdn cdng tac... 
Trpng lOpng ban than thap va c i n coi nho t i i trpng 
phan bd va quy ve cac ndt (trpng lOpng mdi thanh 
phan d Iu len hai d Iu thanh v l eac nut), trpng lUdng 
cac phan khde coi la tdi trpng tap trung tgi trpng tSm 
cda nd. 

TrQng lUQng phin quay bao gdm: 
Trpng lOpng eIn, dinh thap cdng cae bd ph$n 

tren nd, ea bin, ddi trpng, c in mang ddi trpng va cac 
bd phdn trdn mam quay... Cac thdnh phln t i i trpng 
nay dOde dgt tai trpng tam cda chdng. Dd tidn cho 
vide tinh todn, eac thanh phan tdi trpng nay quy v^ 
trgc quay cda may: Ga = 33415 (Kg). 



KHQA HQC - C 6 N G NGHE Tap clii GTVT 12/2012 ill 
Vi tri cdc thdnh phdn tdi trpng cho tren hinh ve: 

Hinh 2. Tii trQng tie dtfng len ein trtfc 
Trpng lUdng phan khong quay bao gdm: Trpng 

lupng than thap, Idng lap dgng, de thap, cac chi t i l t 
ghdp ndi va mdt sd thid't bi trdn thap... T i l trpng ndy 
cd phUdng trung vdi trgc quay cda mdy va cung la 
dudng trgc cda thdn thdp: Gjh =5262,54+1365,72 x 
n (Kg) (vdi n - sd dogn thap cd bin). 

2.3. Tii trang gid 
Theo GOST 13394-81, tdi trpng gid dgpc tinh 

theo tidu ehuIn GQST 1451 77, trong dd ed tham 
khIo thdm mdt sd thdng sd theo TCVN 2737 - 95 v l 
vdng gid Viet Nam. 

T i l trpng gid bao gdm thdnh phln t i l trpng theo 
tidu chuan (thdnh phan tTnh) VJ^ va thanh phln tai 
trpng nglu nhidn Wn (thanh phln dpng) tac dpng 
ddng thdi cdng phgpng va chi lu. 

W, =^„ .« .C .F .^ (4) 
Trong dd: 

qo - ap Igc gid tidu chuan d dp cao 10 m. Vdi 
vdng gid lib thi: 

+ Trgng thdi lam vide qo = 25 kG/m^. 
+ Trgng thai khdng lam vide qo = 77kG/m2. 
n - He sd ke den sg thay ddi dp Ige theo chilu cao. 
c - He sd can khf ddng eua kdt e lu . 
F- Didn tich ch in gid (didn tich vudng gdc vdi 

hgdng gid). 
- He sd Id hdng. 

W„=W,.W,.f (5) 
Trong do: 
m^ - He sd xung cda gid theo chi lu cao tinh d in 

ddt chdn c in . 
E - Hd sd ddng lay theo ehu ky dao dpng tg do cda 

kdt e lu : vdi T=2,7s thi 
e = 2,53. 
Nhu vdy, cdng thde tfnh t i l trpng gid Id: 

Wg = W,(l+/«, . ,&) (1.7) (6) 

Tdi trpng gid se tac dgng len can trge thdp se 
dupe tfnh la gid tac dgng len tUng bp phan cda nd 
bao gdm: 

- Thap: LOC gid dgpc tlnh theo hai phgpng: vudng 
gdc vdi mat bdn thap va theo dudng cheo cda thap. 

- Dogn thap ed vdng tga quay: Td phln nay Idn 
dinh thdp dUdc col la phln quay va t i i trpng gid tfnh 
theo hai phUdng song song va vudng gdc vdi c i n . 
Lge gid tdc dgng Idn vdng tga quay xem nhu Ige tap 
trung tdc dgng tgi trpng tdm vd cd gia trj b ing nhau 
theo hai phUdng. 

- cac ph ln cdn lgi: Dogn thap g i n cabin, dogn 

dinh thap, can, c in cong xon, ddi trpng, vat nang thi 
tai trpng gid dIu dupe tinh theo phUdng song song 
vdi can hUdng td ddi trpng den dau c i n va theo 
phUdng vudng gdc vdi c i n . 

2.4. Tii trQng quin tinh 
Tai trpng quan tfnh do vat nang gay ra khi 

phanh trong qua trinh hg vat: 
P„j=m^.a (7) 

Trong dd: 
m^- khdi lupng vat nang, 
a - gia tdc vat nang. 
T i i trpng qudn tinh tlep tuydn va tai trpng quan 

tinh II tam tac dung len cae khdi lupng tham gia 
chuydn dpng quay trong thdi ky md may ed e lu 
quay: 

R. = m,.e = m, 
CO 

30r,. (8) 

Trong do: 
mj- khdi lopng cdc thanh phln tham gia chuyen 

dpng quay, 
tq - thdi gian quay ( l ly bang thdi gian quay nhd 

nhlt ed the la 8s) 
n - tdc dp quay (v/ph) 

m,.R,.ccr m,.R, 
30t (9) 

Trong dd: 
mj- khdi lopng cac thanh phln tham gia chuydn 

ddng quay, 
Rj- khodng each tU vat quay den trge quay. 
Tdi trpng quan tinh khi md may va phanh cd ca'u 

di chuydn xe con tac dgng len khdi lUpng vdt ndng vd 
xe eon. 

'3+^J-«^ (10) 
Trong dd: a^, Q^ lan lUpt Id gia tdc vd trpng lUpng 

cda xe eon. 
3. Ket q u i 

Trdn ed sd khao sat can true thap lam viec d 
trudng hpp dOng tg do (chilu cao Idn nhat dat dgpc 
34,776m) vdi tai trpng ndng 7 tan (tai Idn nhat ma 
can trgc VICOX - CTMSO ed t h i ndng) dgt d vj tri b i t 
Ipi (d t im vdi 50m), ta se thay ddi tidt didn cda thanh 
bien, thanh xlen, thay ddi vi tri t i i theo tam vdi va 
theo gdc quay eua mam quay, thay ddi chieu cao 
thdp rdi sd dgng phln mIm SAP2000 d l khao sat 
tim ra sg phg thude eua he sd dg trO dn dinh cda c i n 
true thap theo sg thay ddi dd. 

3.1. Anh hUdng cda tie't dien thanh bien, thanh 
xien den dn dinh cda can true thap. 

Hinh 3. Dd thi the hidn stf phtf thuQC hd sd n 
theo thanh bidn 
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Hinh 4. Dd thj the hidn stf phtf thuQC h$ sd n 
theo thanh xiSn 

Nh$n xdt: 
Dd thj chi ra, nhin chung cang tang tidt dien thanh 

bidn hoae thanh xien thi he sd dg trO dn djnh cdng 
tdng. Tuy nhidn, trong dd thj tren cd the ed dogn he 
sd dg triJ dn djnh tang nhidu khi thay ddi tidt didn, cd 
dogn lgi tdng It. D i lu nay la do quan hd giOa chilu 
rdng vd chi lu ddy cda thdp hinh se quylt djnh dd on 
djnh cda k i t e lu . 

Dga vdo dd thj ta cung thdy rang, tidn tdi vi tri md 
trgc hoanh cd gia trj 43 cm*(tgdng Ong mat el t ed sd 
hidu L150x150x15 chinh Id mdt e l t SLf dgng d l c h l 
tgo thanh bidn cho c in trgc thdp) thi hd sd an todn v l 
dn djnh trong ea thanh bien va thanh xidn cda than 
thdp gia trj d Iu t i ln v l 1. 

Trong k i t e lu thdp, thanh bidn Id thanh chju lOc 
chd y l u . Dd thj cho thdy tang t i l t didn thanh xien thi 
hd sd an todn vd dn djnh trong thanh bidn tang khong 
Idn (khoang 0,008). Do dd, eIn phl i giai quydt hdi 
hoa giOa vipe tdng tidt didn thanh xidn dd tdng he sd 
an toan vd dn dinh vdi vide gidm nhp trpng lopng, 
t i l t kidm vdt lieu. 

3.2. Anh hodng cua chieu cao thap den dn djnh 
cda cin trgc thap 

I ,. 
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Hinh 5. Dd thj thd hidn stf phtf thude hd sd n 
theo ehidu cao thip 

Nhdn xdt: 
Dd thj trdn da phan anh dung quy luat lam vide 

cda c i n trgc thdp dd la khi ehidu cao thap tang len 
thi dd dn djnh cda eIn trgc thdp gi lm xudng. Trgdng 
hdp ta khIo sdt eho chi lu cao gi lm dIu ndn trdn dd 
thj ta nhdn dOde dodng cong tOdng ddi trdn. 

Khi ehidu cao c i n trgc thdp cang gan gia trj 
34,776m (ehidu cao Idn nhat khi c i n trgc dOng to do) 
thi h^ sd an toan v l dn dinh cang tidn d in v l phia 1. 
D i l u dd cung ghdp phan chOng minh vj tri ma ta 

ehpn d l khao sat la phu hpp. Do dd, ta cung cd thi 
khang djnh k i t qud chung ta khao sat trdn ed sd ly 
thuyd't cung tOdng ddi sdt vdi thdng sd ky thu^t cda 
c i n trge thap VICOX - CTM80. 

Dgdng hd sd an toan v l dn djnh trong thanh bidn 
nam phia dddi dodng hd sd an todn v l dn djnh trong 
thanh xien. D i lu dd cung chi ra r ing, trong ki t elu 
thdn thdp thanh bidn Id thanh chju Ige chd y lu . Do 
dd, khi tinh toan v l b i n cung nhd tinh todn v l In 
djnh c i n dac biet chu y kh i ndng chju lge cda thanh 
bien. 

3.3. Anh hudng cua vj tri t i i ndng den dn djnh 
cua can true thap 
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Hinh 6. Dd thj thd hidn stf phtf thude h$ sd n 
theo tim vdi 

Nhdn xdt: 
Khi tdi trpng nang cang xa than thap thi hd sd an 

todn v l dn djnh trong thanh bien, thanh xidn cdng 
gidm. He sd an toan vd dn djnh ddm bdo c in trgc 
lam vide an toan la khi t im vdi cda can trge nhd hdn 
20m (hd sd 2). Cang v l phia dIu eIn (tOdng Ong tim 
vdi 50m), he sd an toan vd dn djnh se tidn din vl 
gia tri 1. Mac dd he sd v i n Idn hdn 1 nhOng se Ici 
khong an todn khi lam vide vdi che dd ndy. 

Khi tam vdi cda c i n trge nhd, hd sd an todn v l dn 
djnh trong thanh bien Idn hdn trong thanh xidn. 
Nhdng khi tang dan t im vdi, hd sd an todn v l dn djnh 
trong thanh xien giam cham hdn trong thanh bidn v4 
d i n tam vdi tOdng Ong 14,56m thi Idn hdn. Dilu d6 
cung ehUng to rang, khi can trgc thdp lam vide khdng 
ddng theo dddng dac tinh t i i trpng thi thanh chju li/c 
chd y l u se mat dn djnh trode. 
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Hinh 7. Dd thi thi hidn stf phtf thude hd sd n 
theo gde quay 

(Xem tidp trang 60) 



Minh; Da van ddng doan vien va CNLD tieh cOc tham 
gia xay dong Ddng vao dip cudi nam dgc blet Id cudc 
vdn ddng thoc hdnh Ludt phdng chdng tham nhung 
vd thoc hdnh tidt kidm, Hpc tap vd lam theo t im 
gUdng dgo dOe Hd Chi Minh vd cupc van dpng xdy 
dgng Ddng theo tinh th in Nghj quydt TW 4, khda XI, 
dd gidi thidu cho Dang xet kdt ngp 3.017 d ing vidn. 

Tfch cue ddi mdi hinh thOe td chOe v l cdng tdc nO 
edng thodng xuydn ddi mdi hinh thOc td chOc, thgc 
hidn edng tdc nO CNVCLD va binh dang gidi, phdng 
chdng bgo Igc gia dinh trong tinh hinh mdi theo npi 
dung nghj quydt 68 cda Tdng Lidn dodn gan vdi 
phong trao thi dua gidi vide nude d im vide nhd, van 

ddng nO CNVCLD thi dua hpc tdp vUPn len. Trong 
20.462 no cd 2,83% Id trinh dp tren dgi hpc, 39,96% 
dgi hpc, 8,13% cao dang, 19,46% trung d p , 29,63% 
Id edng nhan ky thugt. Hang nam td chOc va phdi 
hpp vdi cae Cdng doan trong Bp GTVT bi lu dOPng 
tdn vinh hang tram nO CNVCLD xult s i c tidu bilu. 

NhOng ngay thang cudi nam, eac e lp Cdng doan 
dang tieh cue van ddng CNVCLD hodng Ong thi dua, 
dac bidt quydt tam hoan thanh nhidm vg nam 2012, 
tich cgc tridn khai td ehdc Dgi hpl Cdng dodn cd sd, 
d p trdn ed sd vd hodng tdi Dgi hpl Cdng dodn GTVT 
Viet Nam vdo 28, 29/3/2013 • 

NGHIEN CUTU TINH TOAN... 
(Tiep theo trang 32) 

Nhdn xdt: 
Hd sd an todn v l dn djnh trong thanh bien, thanh 

xidn dgt gia trj nhd nhlt la khi d n d vj tri 90°, ldc dd 
gid thdi theo hodng tO phfa ddi trpng vd phfa dIu d n 
va toan bd tai trpng se ddn vd phfa cac thanh bidn, 
thanh xidn d mpt phfa. Hd sd dgt gid trj Idn nhlt khi 
d n d vj tri 45°, do tdi trpng ldc nay phan bd dIu trdn 
thanh bidn vd thanh xidn d cdc mat ben cda thap. 

4. Kdt lu$n 
Trdn ed sd d u tgo, dac di lm va di lu kidn lam 

vide eda d n trge thdp ta da di xac djnh dope cae 
thdnh phln tdl trpng chinh tac dgng Idn d n trge thdp. 
Dga vao eac thdng sd ky thudt eda d n trgc thap 
VICOX-CTM80 de xay dgng md hinh trdn phln mem 
SAP2000. 

Sd dgng phln mem SAP2000 d l khio sat anh 
hodng cda mdt sd thdng sd hinh hpc, thong sd kdt 
d u , d i lu ki$n lam vide cda d n trgc thdp d in dn djnh 
cda d n trge thdp. TO do dOa ra dOde nhOng nhgn xet 
Idm Cd sd cho vide sd dgng hpp ly vdt lieu trong thid't 
kd, cung nhg ed thd dOa ra khuydn cao v l trodng hpp 
nguy hiem trong qua trinh sd dgng. 

Tuy nhidn, vide khdo sat v i n choa bao quat dope 
h i t cdc trodng hpp lam vide cung nho sO phgc thupc 
dn djnh vdo cdc thdng sd khae. Do dd d n phl i tidp 
tgc nghien cOu eac trodng hdp khde nOa eho hoan 
thi^n hdn Q 
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CANG VU HANG HAI QUANG TRL. 
(Tlep theo trang 63) 

Vidt, Cdng vg Hdng hdi Quang Trj chi djnh vj tri neo 
tau hpp ly, dam bao khi d n thid't dd ddng ed dpng hd 
trp l l n nhau. Ydu e lu t i t ca cac tau thuyin phdi td 
chOc trOe canh VHF trdn kenh 16 theo quy dinh de 
nh^n thdng tin vd xd ly tinh hudng td Ban chi huy 
PCLB&TKCN cda ddn vj. Khi ldp phOdng dn, ddn vj 
da ehi djnh 01-02 tau hidn cd tgi c^ng, s in sang lam 
nhidm vg Ong cOu khi cd tinh hudng xky ra. 

Sau khi bao tan, ddn vj tap trung mpi ngudn loc dd 
khic phgc sda chOa eac cdng trinh hg t ing ed sd, 
nhanh chdng khdi phgc cdc hogt dpng eda eP quan, 
dn djnh ddi sdng cda can bp, vien chOc. Phdi hpp 
edng vdi dja phOdng, doanh nghidp khai thde cdng 
bidn tfch cOc xd ly mdi trodng, phdng chdng djch bdnh 

trong khu vOc c ing bien Cda Vidt. Td chOc hpp nit 
kinh nghidm, tim ra nhOng gidi phap tfch cOc bd sung 
eho k l hogch, phUdng an PCLB&TKCN trong thdi gian 
t i lp theo. Khen thudng, dpng vidn kjp thdi cdc tap thi , 
ca nhan cd thanh tich xuat s ic trong cdng tdc 
PCLB&TKCN va khae phgc hau qua Igt bao. Bao cdo 
d ly dd, ehi tidt tinh hinh di ln bidn cda Igt bao xiy ra 
trong khu vuc trach nhidm vd nhOng bidn phdp xU ly, 
ap dgng eda Ban ehi huy PCLB&TKCN ddn vi da tiln 
hanh trong sudt thdi gian x iy ra Igt bao cho Ban chi 
huy PCLB&TKCN Cgc Hang hai Vidt Nam, Ban chi huy 
PCLB&TKCN tinh Qudng Trj trong thdi gian sdm nhlt. 

C ing vg Hang hdi Quang Tri ludn quydt tdm vd 
s i n sang ddi phd vdi mpi d i ln bidn cua thdi tidt, ehu 
ddng ddn dIu khi cd tinh hudng xdy ra trong mda bao 
Iu dd lam tdt vai trd cda minh Id cd quan quin ly Nha 
ngdc chuydn ngdnh Hang hai tgi vdng node d n g biln 
Quang Trj • 




