KET QUA NGHIEN CUU VA UNG DUNG

KHAO SAT TAI TRONG
CUA CAN TRUC THAP LEO SAN TAC DONG LEN CONG TRINH

Trwong Quéc Thanh?', Nguyén Van Manh?

Tém tat. Cén truc thép leo san khi dirng trén cong trinh chiu céc thanh phén tai
trong phirc tap bao gém céc tai trong thuong xuyén, tai trong lam viéc thay doi va
tai trong ngdu nhién. Viéc tinh toan tai trong tac dung tir can truc Ién céng trinh
duworc xac dinh theo cac truong hop tai trong dwoc quy dinh theo TCVN 4244-2005.
Khao sét sw thay dbi cla tai trong ttr can truc téc dung lén cong trinh theo khoéng
céch gitka céc gébi twa thép trén céng trinh ciing nhw theo sw thay déi chiéu dai
than théap duoc trinh bay dwdi dang do thj sé dem lai tién ich cho nguoi st dung
trong viéc lwra chon va bé tri cén truc trén céng trinh. Bai toan dworc thuc hién trén
mot cén truc cu thé.

Summary: Climbing tower crane is subjected to complicated loads including dead,
varying and arbitrary loads. The calculation of these loads acting on buildings
follows the load combinations specified in TCVN 4244-2005. Investigation of the
variation of loads transferred from the crane to building depending on spans
between supports of the crane on the building and variations in the length of the
crane tower is explained by diagrams, which is convenient in choosing and setting
up the crane on building. This issue is conducted by using a particular crane.

Nhén ngay 12/11/2011, chinh sira ngay 27/02/2012, chdp nhén ding ngay 28/02/2012

1. bit van dé

Nha nhiéu tAng cé d6 cao I&n con goi la nha siéu cao tang la cac cong trinh chung cuw,
khach san, tru sé& lam viéc c6 do cao khodng 120-150m tré 1én vé&i 30-80 tAng nha. D& phuc vu
thi cong cac codng trinh nay bét budc phai s&v dung can truc thap tw nang ndm trén cong trinh
hay con goi la can truc thap leo san.

Can tryuc thap leo san khi lam viéc dwoc twa trén cbng trinh 1 thdng qua hai khung d&
thap 2 va 3 cach nhau mét khoang la h (hinh 1a). (0] trang thai lam viéc, toan bd trong lwong
can truc dwoc truyén qua khung d& dwdi. Cac thanh phan tai trong nam ngang va mémen
xo0én, mémen udn tlr can truc truyén dén sé dwoc ca hai khung d& tiép nhan va truyén xubng
cong trinh. Khac véi can truc thap tw nang ndm ngoai cong trinh, trong suét qua trinh lam nhiém
vu cGia minh, chiéu dai thap can truc la khoéng dbi va thwdng ndm trong khoang 25-45m [5]. Tuy
nhién, toan bo can truc cé kha nang truot 1én tir tAng thap 1&n tang cao theo sw phat trién chidu
cao cla cong trinh va nhd vay né tdng dwoc chiéu cao nang, dap (rng dwoc yéu cau van
chuyén nguyén vat liéu phuc vu thi cdng toan bd cong trinh.

IPGS.TS, Khoa Co khi Xay dung, Trirong Pai hoc Xay duwng. E-mail: quocthanh278@yahoo.com
2KS, Khoa Co khi Xay dung, Trwong Dai hoc Xdy dung.

TAP CHi KHOA HOC CONG NGHE XAY DUNG SO 11/2-2012 33



KET QUA NGHIEN CUU VA UNG DUNG

P =EE VAYAVAVA!/AVAY:YAVAVAVAVAVAYAVAVAYAVAVAVAVAYAVAVAVAVAVAYAVA AVAVAYAVA

/

/]
=25 2= S A A T AN
[l ¥ i
r
2 4 = — I m
=
| a b & <
Ha z ezt T ———
) Coeessres: mu— - I e
~ =
éG‘h = S Pz
N e
_> =
1 f P = <
_2 Hu A e NN s
zzz%‘zz_z'é_ﬁzzzzzzzzzz_> -
N
a) So db cén truc & trang thai lam viéc b) So db cén truc & trang thai vurot Ién cao

Hinh 1. So' dé b6 tri can truc thap leo san: 1. Két cdu chiju luc céng trinh (thuong la dém san);
2,3 Khung d& cén truc; 4. Cén truc thap déu quay loai tw ndng cé chiéu dai than thép khéng doi

Khung d& thap 1a mdt bdé phan quan trong ctia can truc thap leo san va ciing 1a diém khac
biét gitra can truc thap leo san so v&i can truc khac. Nhiém vu ctia hé khung d& la ddm bao cho
can truc luén dwoc ding théng va bn dinh trong trang thai lam viéc cling nhw trang thai truot
can truc Ién cao. Hé khung d& can c6 ciu tao ddm bao dwoc cac yéu ciu sau:

- Tiép nhan toan bo tai trong thang dirng, tai trong ndm ngang, mdémen udn va mémen
x0an tlr can truc truyén xubng qua than thap va truyén xuéng két cdu cong trinh;

- D&n hwéng cho thap va cho phép than thap truot 1én mét cach nhe nhang, déng thoi
dam bao bn dinh cho toan bd can truc trong ca hai trwérng hop lam viéc va truot;

- Két cAu gon nhd, dé thao 1ap vi khi trwot can truc Ién trén, cac khung d& nay ciing phai
di chuyén 1én cao va thwdng dwoc van chuyén thi cong trong diéu kién khéng gian chat hep.

Hé théng khung d& bao gébm 3 chiéc. Hai khung d& luén & vi tri lam viéc dam béo cho
thap &n dinh. Khung d& thir ba dwoc s dung nhw 14 khung d& trung gian va chi dwoc st dung
khi trwot can truc 18n (hinh 1b). Dé trwot can truc I&n cao hién nay thwdng st dung xi lanh thiy
Iwe bé tri tai san dat khung d& dudi.

Khi lwa chon can truc bé tri trén cong trinh, ngoai cac yéu ciu vé céc théng sb lam viéc
phai dap rng dwoc cac ddi hdi clia cong tac xay l&p nhu slrc nang, tAm véi, chiéu cao nang
nhw cac can truc thap khac thi déi véi can truc thap leo san phai biét dworc tai trong tr can truc
tac dung Ién cong trinh thong qua cac khung d& thap. Cac gia tri tai trong nay phai nhé trong
didu kién co6 thé va khong vuot qua kha nang chiu luc cla két ciu cong trinh. Ngoai ra, cac
thanh phan tai trong nay sé |a thong sb dau vao phuc vu tinh toan thiét ké khung d& thap, kiém
tra bén két ciu thap can tryc va tinh toan co cdu nang day thap.

Trong bai nay tac gia trinh bay bai toan xac dinh cac thanh phan tai trong tlr can truc
tac dung lén khung d& thap ng v&i cac td hop tai trong khac nhau theo TCVN 4244.2005,
“Thiét bi nang - thiét ké&, ché tao va kiém tra ky thuat”. Bai toan dwoc thwe hién trén mot can
truc thap cu thé.
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2. Tai trong va té hop tai trong tac dung Ién két cau can truc

Cho dén nay & Viét Nam van chua ¢ tiéu chuan riéng phuc vu cho tinh toan thiét ké can
truc thap. Chi c6 TCVN 4244-2005 “Thiét bi nang - thiét k&, ché tao va kiém dinh ky thuat” la
tiéu chudn duy nhét hién nay dang dwoc ap dung. Tiéu chudn nay cé quy dinh vé tai trong va
cac trwong hop tai trong tac dung lén két cAu va cac co ciu cong tac cla thiét bi nang. Qua
thuc té si dung cling nhw da c6 mét s cong trinh nghién ctu &p dung tiéu chuén nay [6] cho
thay n6 hoan toan c6 thé ap dung cho tinh toan két ciu thép can truc thap.

2.1 T&i trong tdc dung Ién can truc & trang thdi lam viéc bao gém

- Tai trong do trong lwong ban than: Cac thanh phan tai trong nay dwoc chia lam hai
phan chinh twong &ng v&i phan quay va phan khong quay.

+ Phan quay bao gdém: trong lwong can, dinh thap cung cac bd phan trén né, ddi trong,
can mang dbi trong va cac bd phan d&t trén nd. Cac thanh phan tai trong nay dwoc dat tai
trong tam cla ching. Dé tién cho tinh toan, cac thanh phan tai trong nay dwoc quy vé truc
quay clia may.

+ Phan khong quay: trong lwgng toan bd than thap cung thiét bi d&t trén né Grn. Tai trong
nay cé phwong trung véi truc quay clia may va ciling la dwong truc cla than thap .

- Tai trong lam viéc: la tai trong di dong gdm trong lwong xe con va vat nang Q + Qx.
trong dé tai trong nang Q co gia tri thay ddi theo dwérng déc tinh tai trong ctia can truc. Trong
pham vi bai toan xac dinh tai trong t¥ can truc tac dung lén cong trinh thi phan két cdu dau
quay nhu dinh thap, can, cAn mang dbi trong v.v... khéng co6 sw thay déi ca vé két cau ciing
nhw gia tri tai trong tac dung lén no, vi vay cé thé Iy vi tri ciia xe con mang tai I&n nhat twong
(ng v&i tdm véi Ién nhat cho phép dbi véi mirc tai do dé tinh toan .

- Tai trong quan tinh:

+ Tai trong quan tinh do vat nang gay ra khi phanh trong qua trinh ha vat dwgc xac dinh
theo TCVN 4244-2005.

+ Tai trong quan tinh tiép tuyén va tai trong quan tinh li tm tac dung lén cac khdi lvong
tham gia chuyén déng quay trong thoi ky mé may co cau quay.

+ Tai trong quan tinh khi m& may va phanh co céu di chuyén xe con tac dung 1&n khdi
lwgng vat nang va xe con.

- Tai trong gid tac dung lén vat nang, xe con, cac bd phan thiét bj va két ciu thép can truc
duorc tinh véi ap lwc gié twong (ng véi cac trwdng hop tai trong khac nhau. Ap lwc gié & trang
thai lam viéc duoc lay 1a q gn = 250 N/m2 (rng v&i moi d6 cao.

2.2 Téi trong tdc dung Ién can truc & trang thdi khéng lam viéc bao gém

- Tai trong do trong lwong ban than: Cac thanh phan tai trong nay dwoc lay gibng nhw
trwdng hop can truc lam viéc. Cé thém tai trong do trong lwong xe con d&t & vi tri trén dan can
twong &ng v&i tdm véi nhd nhét.

- Tai trong gi6 dwoc ké dén bao gébm gié tac dung lén thap, déi trong, cac co ciu cong
tac, cabin. Gi6 thdi trong mat phang chira can va cé hwéng tir treéc ra sau sé nguy hiém hon
so vé&i théi tlr sau ra trwdc. Can chi y & trang thai gié bdo, phanh co cu quay dwoc néi 16ng
dé phan quay c6 thé quay tw do theo chiéu gié. Ap lwc gié trong trwong hop nay duoc lay la
g = 1300 N/m2 (ing v&i phan két cAu chan gi6 cé dd cao Ién hon 100m (téc d6 gié 46m/s) va
g = 1100 N/m2 (ng v&i dd cao nhd hon 100m (tbc dd gid 42m/s) [4].
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2.3 T&i trong tdc dung Ién can truc & trang thdi trwot Ién cao

- Tai trong do trong lwong ban than: Cac thanh phan tai trong nay dwoc lay gidng nhw
trwdng hop can truc l1am viéc. Co thém tai trong do trong lwgng xe con va dét thap duoc treo
trén méc dat & vj tri trén dan can twong trng véi tm véi ddm bédo can béng cho hé can truc khi
kich nang. Tuy nhién trong trwdng hop xau nhéat cé thé xay ra khi kich nang thap khéng co dbt
thap can bang nay, vi vay cé thé bd qua thanh phan nay (thién vé an toan).

- Tai trong gié dwoc ké dén bao gébm gid tac dung lén thap, dbi trong, cac co ciu cong
tac, cabin. Gié thdi theo ca hai phwong song song véi can tir sau ra truéc va vudng goc voi
can. Can chu y khi trwot thap, gié khéng duoc vuot qua cap 5 [3]. Ap luc gid trong trweng hop
nay duoc lay theo gi6 clp 5 la gges = 55 N/m2 (rng v&i moi dd cao cla két cu.

2.4 Céc trirong hop tai trong va té hop tai trong
Theo TCVN 4244-2005 c6 3 trwdng hop tai trong khi tinh toan két ciu can truc thap:

- Tru’c‘{ng hop tai trong I: Can truc lam viéc khéng cé gio. T hop tai trong tac dung Ién hé
bao gébm (T4 hop 1): trong lwong ban than, tai trong nang c6 k& dén hé sé dong i/, tai trong
quéan tinh phat sinh do co' cdu quay va co cau thay déi tAm véi lam viéc. T4t ca céac tai trong
trén dwoc nhan thém voi hé so khuéch dai y. =1,05-1,08 &ng véi can truc lam viéc & nhom
ché d6 A3 va A4.

- Trwong hop tai trong I1: Can truc lam viéc co gié trong gi¢i han cho phép. C6 hai td hop
tai trong:

+ T6 hop I1.1: Tai trong tac dung 1én hé gdm: Cac thanh phan tai trong nhw trwéng hop |,
bd sung thém tai trong gié & trang thai lam viéc trong mat phang chiva can va théi theo hwéng
tlr sau ra trwéec.

+ T6 hop 11.2: Tai trong tac dung 1én hé bao gébm: Céac thanh phan tai trong nhu trwéng
hop |, bd sung thém tai trong gié & trang thai lam viéc thdi vudng goc véi mat phang chiva can.

- Trwdng hop tai trong 111: Can truc chiu céc tai trong bat thuwdng. C6 bdn té hop tai trong
trng v&i trwdng hop nay:

+ T6 hop Ill.1: Can truc khoéng lam viéc chiu tac dong cuda tai trong gié manh nhét. Tai
trong tac dung lén hé bao gdm: Cac thanh phan tai trong do trong lwgng ban than va tai trong
gi6 & trang thai khong lam viéc trong mat phéng chra can va théi theo hwéng tir trudc ra sau.

+ T6 hop I11.2: Can truc dwéi tac dung cla tai trong thir. Tai trong tac dung 1én hé bao
gdm: Céac thanh phan tai trong do trong lwong ban than va tai trong thi tinh hodc déng can truc.
Khi thtr ddng murc tai téng 1én 1,1, dwgrc nhan thém hé sb déng lwc  sé lén hon hé s vuot
tai khi thi tai tinh 12 1,25. Vi vay, trwdng hop tai trong nang khi thir tai sé lay gia tri ’ng véi thi
tai déng.

+ T& hop 111.3: can truc trong trang thai trwot 1én cao, chiu tdc ddng cuda trong lwong ban
than, lwc can trwot va lwc day cla hé kich nang, tai trong gié &ng véi gié cép 5 thdi theo hwdng
vudng géc véi dan can.

+ T& hop lll.4: can truc trong trang thai trwot 1én cao, chiu tdc ddng cuda trong lwong ban
than, lwc can trwot va lwc ddy ctia hé kich nang, tai trong gié (rng véi gié cap 5 thdi theo hwéng
song song vé&i can tlr sau ra truéc.
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- Dé tién trong tinh toan, cac thanh phan tai trong thdng drng, tai trong ndm ngang va
moémen tac dung lén phan quay can truc dwoc roi vé dinh thap cé vi tri tai tam cla thiét bj twa
quay. Khi nay trong so dd tinh chi con céc thanh phan ngoai lyc tac dung lén dinh thap bao
gdm: Mémen uén theo hai phuwong Max, May, lvc ngang theo hai phwong Hax, Hay, lwc theo
phwong dirng tac dung trung véi tam thap V va mémen xoan thap M.

3. So d6 tinh va phan tich lwc tac dung Ién khung d& thap

Pé xac dinh tai trong tac dung lén khung d& thap trén va dwéi & cac trang thai lam viéc,
khéng lam viéc va trang thai trwot thap 1&n cao, str dung so dd hinh 2.
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Hinh 2. So dé tai trong téc dung lén cén truc
- C4c thanh phan tai trong tac dung 1én hé bao gém:
+ Tai trong thang dirng V tac dung tir phan quay 1&n dinh thap.
+ Tai trong nam ngang Ha tac dung tlr phan quay 1&n dinh thap theo hai phwong ox va
phwong oy.
+ Mémen tac dung tlr phan quay I&n dinh thap theo 3 phuwong Max; May, Ma;

+ Tai trong gi6 coi phan bb déu lén than thap doan tir dinh thap dén khung d& phia dudi.
Khi gi6 théi theo phwong ox thi gia tri lwe gié gy = 0, con gié thdi theo phwong oy thi gia tri gx =0.
O day q goi la lwc gié trung binh phan bd trén mot mét chiéu dai thap.

+ Trong lwong toan bo than thap (phan khéng quay) Grn.

Céc thanh phan tai trong nay dugc xac dinh tuy theo trang thai lam viéc cta can truc va
duworc tinh theo cac trwvdng hop tai trong khac nhau.

- C4c thanh phan tai trong tac dung lén khung dé trén dwoc xac dinh nhw sau:

+ Téng ngoai tai Hx, Hy do cac thanh phan lwc ngang theo truc x va truc y gay ra:
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h h
HX = HAx +qx'§+qx'(A_h) = HAx +qx'§+qx'B

h h 1)
H,=H, +qy.5+qy.(A—h) =H, +qy.E+qy.B
+ Mémen ngoai lwc gay ra déi véi diém dat khung d& 1 1a My,
)2 2
M. =M, +H, (A-h)+q, AN _m +HAX.B+qX.B7
(A-h)? B?
My:MAy+HAy.(A—h)+qy.—:MAy+HAy.B+qy.7 )

Dé& dadm bao an toan, trong tinh toan, thanh phdn mémen do luc gié qx, gy tac dung 1én
doan thap gitra hai khung d& khoéng dwoc ké dén do né cé chiéu lam gidm gia tri mémen (do
gi6 tac dung mét cach ngau nhién).

- Phan lwc tai cac khung d& tac dung lén thap:

Dé& dam bao an toan, coi khung d& phia trén chiu toan bo thanh phan tai trong ngang va
moémen xodn M gay ra, con khung d& phia dwdi chi chiu thanh phan lwc do mémen uén My, My
gay ra. Ngoai ra, khung d& dwéi chiu toan b tai trong thdng ding tr can truc truyén téi (gia
thiét nay dat dwoc nho chon gidi phap két cdu khung d& thap).

+ V@i khung d& trén:

M M
Hoy = b {1 Hg, = 1 H T = e ©)

“ h h 2b
+ V6i khung d& dwéi: Ciing gibng nhw trén, d& ddm béo an toan, thanh phan lwc ngang
do gi6 tac dung lén khung d& duéi khéng dwoc ké dén do cé chiéu ngwoc lai véi thanh phan
ngau lwc do mémen gay ra.

M M
Hy, =—=:H, ZTyiVu =V +G,, 4)

y

- T (1), (2), (3), (4) v&i chu y (A=B+h), rut ra Iyc tac dung 1én khung d& thap phu thudc
vao khoang cach h:

MAX+HAX.A+A2.q—X MAerHAy.Athz.q—y
H,, = 2 Hy, = c (5)
Ox h Oy h
MAX+HAX.A+A2.qZX )
HUx: h _HAX_A'qX+qX'§;
MAy+HAy.A+A2.q—y h
HUy = h _HAy_A'qy+qy'E (6)
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- Tl (5) va (6) cho thay thanh phan lwc ngang tac dung lén khung d& trén sé Ién hon
khung d& dwdi, mat khac khoang cach gilra hai khung d& thap anh hwéng Ién téi lwc tac dung
lén cac khung d& thap, va tlr d6 anh hwdng dén cac bd phan lam viéc cla can truc:

+ Khi khodng cach nay qua nhé dan dén gia tri thanh phan lwc ngang tac dung I&én khung
dé thap lon. D& dadm bao kha néng chiu lwc, két cdu khung d& ciing nhw lién két gitra khung d&
v&i két cAu san cong trinh bat budc phai to 1én dé di bén. Khi khodng cach nay qua Ién sé dan
t&i gia tri cac thanh phan lwc ngang nhd. Piéu nay cho phép gidm nhé két cdu khung d&. Tuy
nhién néu khodng cach nay Ién sé& dan tdi chidu dai than thap tang 1én, 1am ting trong lvong
chung can tryc.

+ Ngoai anh hwdng dén két cdu khung d& thi khi cac thanh phan phan lwc ngang tir
khung d& tac dung lén thap I&n dan téi cac thanh bién va cac thanh gidng thap, noi tiép xdc véi
cac mat ty cla khung d& c6 thé khong da bén do phai chiu lwc tap trung qua 16n.

+ Gia tri lwc ngang khung d& 1&n sé tang lwc ma sat gitra than thap véi mat ty cda khung
dé trong qua trinh trwot thap di 1én, anh huwéng dén kha ndng nang cua kich thay luc.

- Theo cong thire (5) va (6) thi lwc tac dung lén khung d& thap ciing tdng khi chiéu dai
phan thap dirng tw do B tang Ién. Chiéu dai phan thap nay trong thuc té phai dam bao can truc
c6 du do cao nang tinh tir mat san trén cung noi dat khung d& th hai t¢i tdm moc cu & vi tri
cao nhét, déng thoi phai di khoang cach dé dat khung d& thir 3 sau khi thi cong xong cac san
phia trén va bat dau tién hanh trwot thap. Theo [3], [5] thi ci thi cong xong 2 dén 4 tang thi
ngwdi ta lai tién hanh trwot thap I&n phia trén mét 1an va chiéu dai phan thap dirng tw do ndm
trong khoang 15-30m v&i can truc c& trung binh va 25-45m & can truc loai nang.

- Qua cac nhan xét trén co thé thay, ng v&i chidu dai nhd nhét cla doan thap ding tw
do Bmin 58 ¢ mdt khodng céach téi thiéu hmin gitra hai khung d& thap ma (rng véi né cac thanh
phan lyc ngang tac dung 1&n khung d& trén va dwai sé la Ién nhat va nam trong gi¢i han dam
bao céc diéu kién lam viéc binh thwéng cla can truc. Cu thé 1a két cdu khung d& va lién két
khung d& v&i cong trinh khéng bi pha hay, than thap khong bi pha hdy vé bén, bién dang khéng
vwot qua gi¢i han va qua trinh trwot thap dién ra binh thwong, nghia la lwc can trwot thap
khoéng vwot qua kha nang cuda xi lanh thay Iyc.

- C4c thanh phan lwc ngang &ng v&i khodng céach tdi thiéu hmin khi chiéu dai doan thap tw
do 1& Bmin dwgc goi la Iyc gidi han max Hox; max Hoy; max Hux; max Huy

C6 thé thay khi tdng chiéu dai doan thap ding tw do B, d& ddm bao diéu kién cac thanh
phan lyc ngang tac dung lén khung d& thap khong vwot qua lwc giéi han thi bat budc phai tang
khodng cach gitra cac khung d& hmin. Tl didu kién:

Ho, < maxHg, (7

c6 thé xac dinh dwoc gia tri hmin cho céc trweng hop ¢ chidu dai doan thap dirng tw do B khac
nhau .

Tw (5), 6)voichuy B=(A-hy,) va A=(nT+T1-C),ratra:

M, +H,.("T +T1—C)+(nT +T1—C)2.qzx

h, = 8
o max H, ®)

twong ty cé:
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M, +H,, .("T +T1-C)+(nT +T1—C)2.qzy

h,, = 9
o max Ho, ©)

trong d6 n 1a s6 ddt thap co ban b tri trén can truc; T 1a chiéu dai mot dét thap co ban; T, 1a
chiéu dai dbt thap dwai cung; C la khoadng mut thira bat budc cta dbt thap duéi cung (hinh 1b).

Tuy theo trwdng hop tai trong, cling nhw gia tri tdi trong ngang gi¢i han dwoc chon khi
tinh toan khung d& thap ciing nhw quy dinh mrc tai Idn nhét tac dung 1én cong trinh (max Hox
hay max Hoy) ma gia tri hmin & dwo'c chon mét trong hai gia tri dwoc xac dinh theo (8) va (9).

- Trong thuc té, chiéu cao cla cac tAng nha trong mot cdng trinh ¢ thé khac nhau va
chiéu cao tang nha cua tirng cong trinh cling khac nhau. Vi vay véi mét can truc thap leo san
khi lam viéc, khodng céach gitra cac khung d& thap ciing phai thay déi theo do cao cuia tang nha.
Tuy nhién khodng cach nay khéng dwoc nhd hon gia tri ti thiu hmin (ing v&i méi chiéu dai
doan thap dirng tw do B. Dé tién lgi trong st dung khi co sw thay dbi chiéu dai doan thap ty do
B, d6i v&i mdi can truc can phai chi ra dwoc khodng cach gitra cac khung d& thap téi thiéu hmin
twong (ng vé&i tirng chiéu dai doan thap dirng tw do B hodc téng chiéu dai thap A.

- Cling tr (5) va (6) cho thay gia tri lwc ngang tac dung 1én khung d& thap va tir d6 truyén
xudng nén giam di khi khodng cach gitra cac khung d& h tang nén. Déi véi mbi cong trinh, co
thé chon khoang cach h phu hop véi kha nang chiu lwc ctia né. Khi kha nang chiu lwc nhd, ting
khodng cach h Ién, con khi kha nang chiu lic 1&n, cho phép chon khoang cach nhé, tham chi
t&i gia tri hmin. Cling twong ty nhw trén, dé tién cho st dung, dbi v&i mbi can truc, co thé chira
cac gia tri lwc tac dung Ién khung d& v&i khodng cach gitra cac khung dé la khac nhau.

4. Khao sat bai toan trén mot can truc cu thé

- Bai toan x&c dinh tai trong tlr can truc tac dung I&én codng trinh duoc tién hanh trén can
truc tw nAng nam ngoai cong trinh VICOX-CTM 80 khi tién hanh cai tao can truc nay thanh can
truc thap leo san [2]. Can truc cé d&c tinh k¥ thuat nhw sau [1]: Strc nang khi can dai 50m véi
s nhanh céap treo vat a=4: 6000kg khi tdm véi R <14,56m ; 1320kg & tAm véi R=50m.Tam véi
I&n nhat Rmax = 50m; Chiéu cao nang khi thap ding tw do 40,75m; Téc dd nang ha vat khi a=4:
3,8/15,0/30 m/ph; khi a=2 la 7,6/30/60 m/ph; Téc d6 di chuyén xe con: 25/50 m/ph; Téc do quay
0-0,8 v/ph. Thap can truc dwoc ghép ndi tir nhiéu doan thap co sé. Kich thudc dbt thap co sé :
1,6x1,6m x3,75m. O trang thai dang tw do can truc dwoc ghép bdi 10 dét thap co s& va dat
chiéu cao nang tbi da la 40,75m. Cac dbét thap co s& 1a gibng nhau va cé khéi lwong méi
dbétG, =1480kg . Téng khdi lwong phan quay 1a 35000 kg.

- Tai trong t phan quay tac dung xubng dinh thap bao gdm céac thanh phan tai trong
ngang H ., H , ; lvc thang ding V va mémen theo 3 truc M,,M , M, dwoc xac dinh theo

so d6 luc tac dung trén hinh 3.
+ Luc thdng ding :

V=G, +Gy +Gg +Gdt+GC+GXe+Q (10)
+ Lwc ngang:

H, = Pg.hd, + Pgclt +Pe + PR + PgQ + Py, (11)

H =Py Le + Pycs + Py-Hy + Pre + Prg (12)
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M, =G:.R; +GX+Q'R+(PItc + PItQ + PgQ +P,).H. -G, .R,
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H (13)
-G,.R, -G Ry + PQ.T‘”+ Pat-He
Ha
My =F, '7+(P1'rc +Prq ) He + (Po + Fo- Lo+ Fyg + P ) He (14)
M, =P,.Lc.Rc + P .Re +Po.R+ P R (15)
11500 Gea 50000
G|l
2
%
7 A
G U/ Q FBPHC
Gd:r i’ « a PTTC/V Ge Prr Pth_PPgQ Pxe

R

Hinh 3. So’ dé luc tac dung phén quay cén truc

GXe+Q

- Gi4 tri ctia chung duoc tinh toan cho 3 trudng hop tai trong véi 7 t6 hop tai khac nhau
theo TCVN 4244-2005 v&i chu y 1a cac thanh phan tai trong gié, quan tinh cling nhw tai trong do
trong lwong vat nang trong cac cong thirc & trén dwoc ké dén hay khong tuy thudc vao tirng
trdng hop tai trong.

- Cac thanh phan tai trong tir phan quay tac dung lén dinh thap thdng qua thiét bi twa
quay dwoc tinh theo cac trwong hop tai trong phan tich & muc 2.

Béng 1. Tai trong téc dung Ién dinh thép cén truc theo céc truong hop tai trong khéc nhau

Thanh Truong Truong hop I Truong hop il
phén tai hop |
trong THI TH .1 TH 1.2 TH .1 TH .2 TH 1.3 TH 1.4

V (N) 466452 466452 466452 350000 439700 350000 350000
H ax(N) 3841 10025 3841 22428 0 956 0
H ay (N) 241 241 15959 0 0 0 3495
M ax (Nm) 1222142 1257026 1222142 50187 1314892 83896 78500
M ay (Nm) 1306 1306 101062 0 0 0 19914
Mz (Nm) 4717 4717 278017 0 0 0 25250
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- Lwe tac dung 1&én khung d& thap dwoc xac dinh cho trwéng hop nguy hiém nhét. Khi
nay thap cé chiéu dai A la Ién nhat twong (ng véi 10 doan thap, trong d6 doan thap dwdi cung
duwoc cai tao tir doan thap co ban. Khoang cach gira hai khung d& la nhé nhét hmin = 6m. Khi
nay chiéu dai doan thap dirng tw do 1a B= 30,25m va téng chiéu dai thap A=36,25m. Tai trong
gi6 phan bd tac dung Ién thap 14y twong tw nhw gié tac dung lén dinh thap.

- Tl (5), (6) tinh dwoc gia tri cac thanh phan luc tac dung 1én khung d& thap theo cac
trwdng hop tai trong khac nhau (bang 2) véi chu y cac thanh phan lwc gié trong cac cong thirc
duwoc lay theo tirng trwdng hop tai trong.

Bang 2. Tai trong tac dung Ién khung dé thap
theo cac trirong hop tai trong khac nhau khi A=36,25m va h=6m

Thanh Truong Truong hop I Trwong hop Il

phantai | hopl

trong THI THIL1 TH 1.2 TH L1 TH I11.2 TH 1.3 TH L4
Hox (N) 226896 305552 226891 328602 219149 27643 13083
Hoy (N) 1674 1673 148742 0 0 0 32319
To (N) 1474 1474 86880 0 0 0 7891
Hux (N) 223055 284754 223055 250082 219149 24293 13083
Huy (N) 1433 1432 | 122010 0 0 0| 26430
Vu (N) 633452 633452 633452 517000 606700 517000 517000

- Nhén xét:

+ Cac luc tac dung lén khung d& trén va dwdi & td hop tai trong 11.1 ¢ gia tri phan luc
ngang la 1&n hon ca trong cac t6 hop tai trong & THI, THII.2, vi vay n6 sé& dwoc dung dé tinh
toan két cAu khung d& thap, kiém tra bén than thap va xac dinh tai trong tac dung Ién cong
trinh. Trwong hop tai trong thir 1lI, dac biét TH 1111 c6 thanh phan tai trong ngang la Ién nhét,
tuy nhién xuét hién khéng thwong xuyén, vi vay né dwoc dung dé kiém tra bén hé khung d&
thap cling nhuw tinh lién két gitra khung d& véi cdng trinh va kiém tra bén than thap.

+ Cé&c luc tac dung lén khung d& trén va dudi & td hop tai trong 111.3 va I1l.4 cé gia tri
twong ng véi trang thai trwot can truc di 1én dung dé tinh kiém tra kha ndng lam viéc cia hé
théng kich nang day thap.

- Xac dinh lyc tac dung lén khung d& khi khodng céch gitra cac khung d& thay déi.

Dé dadm bao kha nang trwot thap Ién thi phan chiéu dai doan thap tw do B phai da Ion dé

2 s A
c6 thé dat bé trung gian thi ba I&n san tang trén cling, c6 nghia la A > 2.h (hinh 1) hay h < 5 .

Ngoai ra, khodng céch gitra cac khung d& thap téi thiéu hmin phdi ddm bao sao cho luc
tac dung Ién cac khung d& khong qua lén vwot qua kha nang chiu lyc clia khung d& ciling nhw
clia két cAu cong trinh.

Cho gié tri khoang céach gilra cac gbi d& h khac nhau, tién hanh tinh toan lwc tac dung 1&n
khung d& thap cho céac trwdng hop tai trong 11.1 (rng v&i chiéu dai thap thay dbi. Dé tién cho st
dung, tién hanh vé db thi biéu di&n mdi quan hé gilia chiéu dai thap, khoadng cach gitra cac
khung d& va lwc ngang tac dung lén khung d& trén Hox, lwc thdng ding tac dung lén khung d&
duéi Vy (hinh 4). Ngwdi st dung cé thé chon chiéu dai thap ciing nhw khodng cach h phu hop
v&i kha néng chiu lwc ctia két ciu cong trinh.
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Hinh 4. Dé thi biéu dién Iuc tac dung Ién khung dé thap

- Khoang céch gitra cac gbi d& hmin dwoc xac dinh tlr cong thire (8) cho céac truéng hop
chiéu dai thap khac nhau dé& dadm bao gia tri lwc ngang Hox tac dung 1én khung d& nadm trong
gi6¢i han 1a 30 tAn dwoc cho trén bang 3.

Béng 3. Gia tri khodng céch khung dé thap nhd nhét tmg véi chiéu dai thap A khac nhau
khi lurc ngang Ién nhét tac dung 1én khung d& la 30 tén

A (m) 17,5 21,25 25,0 28,75 32,5 36,25
h,... (M) 4,94 5,144 5,363 5,597 5,846 6,111
5. Két luan

- Can tryc thap leo san khi ding trén cong trinh chiu cac thanh phan tai trong phtre tap
bao gébm céc tai trong thwdng xuyén, tai trong lam viéc thay ddi va tai trong ngau nhién. Viéc
tinh toan tai trong tac dung t can truc 1én cong trinh dwoc xac dinh theo cac trwdong hop tai
trong dwoc quy dinh theo TCVN 4244-2005.

- Tai trong can truc tac dung Ién cdng trinh dwgc xac dinh 1a I1&n nhét trong cac trwdng
hop tai trong co ban (ng véi can truc lam viéc véi trang thai chét tai bat loi nhét.

- Tai trong tlr can truc tac dung lén cong trinh thay dbi theo chiéu dai thap can truc cling
nhw khodng cach gitra hai diém twa cla thap trén két ciu cong trinh. Mot d6 thi biéu dién mdi
twong quan gitra lwc tac dung I&n cdng trinh va chiéu dai thap ciing nhw khodng céch gitra cac
gbi d& duwoc xay dwng cho mdt can truc cu thé sé gilp cho ngwdi st dung lwa chon dé bd tri
can truc trén cong trinh sao cho c6 loi nhét.
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