Céng ty Héa Chat Xay Dwng Phuwong Nam

Tinh toan ngi lwc trong bé tong do dy rng luc

Nhu &3 gidi thiéu trong chuvong 1, dw &ng lwc tao ra mot trang thai ng
suat tu can bang trong két cdu v&i (rng suat nén trong bé tdng va &ng suat kéo
trong cot du rng luc. Do d06, trong céc két cau tinh dinh, dy ng luc khéng gay ra
ndi lwe. Tuy vay, dé phuc vu cho viéc kiém soat (rng suit trong bé tdng trong qua
trinh thiét k&, ngudi ta van phai tinh todn tac dong cla dy ng luc 1én bé tong &
dang ndi lwc hodc &ng suat. Viéc tinh todn cic dai lwvong nay coé thé duogc thuc
hién theo nhiéu phuwong phdp khac nhau, nhu phuong phap coi “dw Gng luc la
ngoai luc”, phuong phap “tuong thich bién dang”, v.v.

Trong phuwong phap coi “du &ng luc la ngoai luc”, tac dong cla du irng luc
lén bé tong dugc mo ta & dang ngoai lwec va rng x&r clia bé tong dudi tdc déng cha
ngoai luc nay thudng dugc tinh toadn trén co s& cla gia thiét vé sy lam viéc dan
hoi cla vat liéu. Bang viéc lam can bang hiéu ng clia dw trng lwc véi toan bo hay
moét phan hiéu &ng céc tac dong bén ngoai, ngudi ta sé cé duwoc cach bo tri du
&rng lvc mong muén. Vi ly do d6, phuong phap nay con dwoc goi la phwong phap
“can bang lwc” (“load balancing”).

Phuong phap “twong thich bién dang” xem xét vai tro cta du &ng lyc théng
qua bién dang dy trir ban dau trong bé téng va, do dé, phu hop véi cac phwong
phdp tinh todn va thiét ké hién nay la duwa trén bién dang cla vat liéu va khong
can phai chap nhan gid thiét vé sy lam viéc dan hoi cda vat liéu. Hon nita, cling do
dwa trén bién dang cua vat liéu, phuong phap nay cho phép dp dung cac nguyén
tac tinh todn nhu nhau cho ca két cau bé tong cot thép thuong cling nhu bé tong
dy ng luc.

Chuong nay gidi thiéu cach ap dung phuwong phap coi “dy rng lwc la ngoai
lwc” dé tinh todn ndi lwc trong bé tong cla cdc ciu kién bé téng dy rng luc.
Chuwong 6 trinh bay cach dp dung phwong phap “twong thich bién dang” dé tinh
toan rng xtr chiu lwc va chuwong 7 sé gidi thiéu cach ap dung cac phuwong phap nay
dé thiét ké cac cau kién bé téng dy irng luc.

Tac déng cta du rng luc |én bé tong

Sau khi dugc kéo cdng va neo vao bé tdng cot du (rng luc s& tac déng luc
nén Ién bé tdng tai cac vj tri neo, chiing duoc goi la luc neo. Ngoai ra, tai cac diém
chuyén hudng (diém udn), cét dy ing lwe cling sinh ra céc luc ép 1én bé téng theo
phuong vudng goc vai cot dy ing e tai cac diém dé. Cac lyc nay duoc goi la luc
chuyén hudng. Néu cét du rng lwc va bé tdng cé chuyén vi tuong ddi véi nhau thi
tai cadc diém chuyén hudng nay con phat sinh lyc ma sat (Hinh 5.1). Nhu vay, du
ng lwe tdc dong |én bé tdng thdng qua céc luc neo, luc chuyén hudng va lywc ma
sat. Doi vai cac két cdu bé téng du ng lwc cing trudc, thay cho luc neo la lyc
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dinh bam gitra bé tdng va cot du rng luc.

Lwc ma sat tdc dong 1én cot du ing luc nguoc véi chiéu kéo cla nd va tac
doéng 1én bé tong theo chiéu nguoc lai. Ngudi ta thwong chi quan tdm dén lyc ma
sat khi tinh todn lyc cdng trong c6t dy (rng luc trong qua trinh tao du &rng luc ma
bd qua chung khi tinh toan luc

P lyc neo
R lue chuyén huong
F' luc ma sat

Hinh 5.1 Dy &ng luc, luvc chuyén hudng va lwc ma sat cling nhu tadc déng cda
chung |én bé tong

Lwc neo P ¢6 phuong trung véi phuong cha cot dy (rng lwe tai neo. D4 vdi
bé tong, luc nay la lue nén con vdi cbt du ing lwe, nd 1a luc kéo. DE tinh todn ndi
lwc trong dam, tai mat cat neo ciling nhv & cac mat cat bat ky, ngudi ta thuong
phan tich lwc P'thanh cac thanh phan &ng vdi lwc cat, lwc doc va mé men udn
(Hinh 5.2):
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Hinh 5.2 Cac thanh phan luc tai vj tri neo
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P, = Pcos ¢ la thanh phan tac dung theo phuong luc doc N,

P, = Psin ¢ la thanh phan tic dung theo phuong lyc cat Q,

M = Pcos @ x e |a mbé men udn d&i v&i truc trong tdm cla mat cat di qua
neo.

O céc két cdu manh, géc nghiéng cla c6t du tng luc thudng 1a rat nhé nén,
mot cach gan ding, cose=1. Do d6, Px=P,Py=PsinpvaM =P xe .

Luc chuyén hudng cé phuong tac dung trung véi phan gidc géc bu cia goc
chuyén hudng hay vudng géc tiép tuyén cla cét dy &ng luc néu cot cd quy dao
cong déu. Do 1&n cla luc chuyén hudng tai vi tri gdp khac 1a

Wp 2Psin( ¢/2) (5.1)

Do gbc chuyén huéng thudng la nhé nén

Wp =2P x /2 =P x¢ (5.2)

Hinh 5.3 Luc chuyén huéng va cdc thanh phan tai diém udn
Néu cdt du ng lwc cé quy dao cong déu tai diém chuyén huéng véi ban
kinh cong la r thi d6 1&n cda luc chuyén huéng trén mot don vi chiéu dai |3

w, == (5.3)

T
Pai vdi cdc ciu kién cd chiéu cao nhd, lyc chuyén huwdng gan nhu cd
phuong vudng gbc vdi truc ciu kién va thanh phan doc truc cé thé duoc bod qua.
Do d6, thanh phan vudng gdc vdi truc cda cau kién 1a

P P
w —7 hapr—7l (5.4)

p

http://vietham12h.com



Céng ty Héa Chat Xay Dwng Phuwong Nam

Véi | |a chiéu dai c6t dy ing luc trén doan chuyén huéng va 1/r 1a do cong
cta doan chuyén hudng.

Cach tinh todn gan dung nay cling dp dung cho quy dao c6t dy &ng luc
dang pa-ra-bon. Gia st phwong trinh pa-ra-bén cé dang

y=se[(F)-()] 69

thi d6 doc cha dwong nay la

2=2(1-%) (6)

va d6 cong ctand la

il

YN T A4 A

Luc chuyén huéng gan ding w, = const

Hinh
5.4 Luc chuyén hwdng thuc té€ va gan ding Phuong trinh (5.7) cho thay rang, do
cong cla cot dy ¢ng lwe 1a hang s6 doc theo chiéu dai cla doan pa-ra-bén. Do
cong @, la sy thay d6i cGa goc tiép tuyén trén mot don vi chiéu dai.
Theo cdng thire (5.4), luc chuyén hudng do du &ng lwc sinh ra trong truong
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hop nay la lwc phan bo déu va co gid tri la w, =Po, . Nhu vay, doi véi quy dao cap
c6 dang pa-ra-bon bac hai, luc chuyén hudng trén mot don vi chiéu dai 1a

w, = P, = 22 (5.8)

lZ
N&u P 13 hang s8, hodc thay d6i khong quéa 10% trén chiéu dai | thi wp duoc
coi la lwc phan b6 déu.
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