CHUONG 1: MO PAU

1.1. Gidi thiéu

Trong cac cong trinh vé cdu dam lién tuc thi viéc mo hinh héa va tinh toan
thiét ké qua trinh thi cong cau dam lién tuc 14 mot van dé quan trong vi theo timg
qua trinh thi cong thi so d6 tinh toan, tai trong tic dung ciing nhu sy lién hop gitta
cac mit cit 1a khac nhau. Chinh vi Iy do d6 nhém nghién ctru nhan thiy rat can thiét
trong viéc mo hinh héa tinh toan thiét ké cho mdi giai doan twong tng vi mdi giai
doan 1a mét so dd két ciu chiu tai trong khac nhau. Viéc tinh todn cho tirng giai
doan thi cong cu thé nhu vdy s& giup cho qua trinh thi cong dugc an toan, xuyén
sudt giam tai duoc nhimg su cd cong trinh.

Tir su phan tich trén vé sy khac biét noi lyc trong ting giai doan thi cong
nhom nghién ctru cling sé& dé xuit cac bién phap diéu chinh ndi lyc : dua ra cac
phuong an dé giam ndi luc tai cac vi tri nguy hiém trong dim dé viéc thi cong duoc
an toan.

Mot 56 hinh anh cau dam thép lién tuc:

Hinh 1: Lién két cac d6t lai thanh tung doan



Hinh 2: Cau lip timg doan dam thép 1én gian gido tam

Hinh 3: St dung lién két han dé lién két cac doan dam



Hinh 5: Hé lién két ddm doc — dam ngang



[x]

Hinh 7: Cau séng Han két cAu dam va thap cau chinh bing thép
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Hinh 8: Cau thép lién hop nhip gian don

Hinh 9: Cau thép lién hop nhip gian don



Hinh 10: Cau dan thép lién hop lan chay duéi
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Hinh 12: Cau dan thép lién hop lan chay dudi



Hinh 13: Cau thép lién hop lan chay trén

S .

Hinh 15: Cau vom dng thép nhdi bé tong, cau Ong Lén dudng Nguyén Vian Linh



Hinh 16: Cau vom 6ng thép nhdi bé tong nhip gian don

Hinh 17: Cau vom dng thép nhdi bé tong nhip lién tuc



Hinh 18: Cau dam dan thép lién hop ban bé tong cdt thép nhip lién tuc, ciu Bangh

wa ¢ Han Quoc

Hinh 19: Cau dam dan thép lién hop ban bé téng cbt thép nhip lién tuc, ciu Eads

qua song Mississipi

Hinh 20: Cau dam dan thép lién hop ban bé tong cdt thép nhip lién tuc, 2 ting ciu

& Phan Lan
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Hinh 21: Cau dam dan thép lién hop ban bé téng cbt thép nhip lién tuc, ciu Quebec

Canada

Hinh 22: Cau cang ¢ Sydney, nhip 503m
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1.2.  Muc tiéu nghién ciru cia dé tai

Tim ra phuong an tdi wu nhat dé diéu chinh noi luc lam giam gia tri Moment
tai cac vi tri nguy hiém.

Giam rti ro va 1am cho cong trinh an toan trong sudt qaa trinh thi cong.
Phuong hudng nghién ctru :

1.3. M4 hinh tirng qua trinh thi cong cau

St dung phan mém Midas dé mo hinh hoéa tinh toan thiét ké qia trinh thi
cong mot cau dam lién tuc véi ting giai doan thi cong.

Nhap tai trong twong ung phu hop cho ting giai doan thi cong.

1.4. Xuat két qua ndi luc

Phan tich sy khac biét vé gia tri ndi lyc tuong g voi mdi giai doan thi cong
tai cac mat cit nguy hiém.

Phan tich cac su thay ddi veé tai trong, vé su lién két ciia mat cét cho tung giai
doan thi cong dé giai thich cho viéc khac biét gia tri ndi luc tai cac mat cit nguy
hiém.

1.5. Mo hinh héa cac bién phap thi cong
Nham diéu chinh lai ndi luc trong ciu dam lién tuc tir d6 ha bét cac gia tri

ndi lyc ¢ cac vi tri nguy hiém lam cho qua trinh thi cong dugc an toan.



12

CHUONG 2: Co S& Ly Thuyét Nghién Ciru

2.1. Cau dam thép lién hop — ban mit chu BTCT [1]:

Cau thép 1a loai cau ¢ két cau chiu lyc chinh bing thép.

Cau dam thép c6 thé thi cong nhanh chong hon cau bé tong cdt thép hoic cau
bé tong cbt thép tng sudt trudce, dic diém nay rat phu hop véi yéu ciu cua dudng
sat. Cau dam thép c6 thé lip dat d& dang hon cdu BTCT trong nhitng diéu kién vé
dja hinh va thoi tiét khong thuan loi.

CAu thép dé sira chira va sira chita nhanh hon ciu BTCT.
i
1\ ? J
e
4

Py :

I

Hinh 2.1  Mat cat ngang cua mgt cau dam thép — BICT lién hop
1 — Lan can; 2 — Ban mdat cdu,; 3 — Ddam thép, 4 — Goi caun; 5 — Swrong tang cwong dimg,
0 — Hé lién ket ngang; 7 — Tru cau

2.2. Dic diém thi cong ciu dAm thép bé tong lién hop:

Cong nghé thi cong cau dam thép bé tong lién hop bao gébm 3 cong doan
chinh:

—  Lap dam thép vao vi tri.

— Cang kich diéu chinh noi luc.

- La“ip dat hoac do bé tong ban mat cau.

2.2.1. Lip dit dam thép
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Ddi véi cc cau nhip nho va vira viéc lép dat dam thép co thé thuc hién
bﬁng can ciu ty hanh. Viéc lua chon loai cau va phuong phép lép dat can dya
vao dic diém két cau nhip va dia hinh.

—  Véi cac cdu mot nhip thi c6 thé bd tri cdu ding trén nén dat dap sau mb
dé 1ap dit cac khdi dam. Tuy theo chiéu dai nhip, kha ning nang va do
v6i cta cau, dam thép cé thé dugc lap dit ting thanh dam, hodc ting
phién ghép lai, mdi phién tir hai dén ba, bén dam. Sau khi lip dat méi
tién hanh 1ap cac lién két doc ngang céan thiét.

—  Véi cac cau nhiéu nhip ndm tai khu vuc bai séng khong ngap nude thi cé
thé dung can ciu tu hanh hodc can ciu dang céng chay doc theo cau dé
lap dit cac thanh, hodc cac khéi dam giéng nhu lap dat ciu dam bé tong
cot thép 1ap ghép va ban lip ghép.

—  Trudng hop cu nhiéu nhip vuot qua song nudc hodc cau mot nhip co
chiéu dai qiia 16n khong thé 13p bang cau tu hanh dugc thi c6 thé ap dung
phuong phap lap hang, hoic nira hing nhu da néi & phan trén.

Khi lao 1ap dam thép do chua c6 ban bé tong tao thanh lién két doc trén
nén dam dé bi mat on dinh. Vi vay trong qua trinh lao, lip cau can kiém tra
diéu kién 6n dinh dé néu can thiét thi phai b tri thém cac lién két tam doc
hodc ngang. Sau khi ban mat cau khé cing, cac lién két tam c6 thé duoc thao
bo.

Sau khi d3 ldp xong dam thép thudng dung can cau co thé quay tron dé
lap ban mit cau. Néu ldp mit cau 6 t6 thi thuong dung can cdu banh 16p di
chuyén doc. Can cdu s& di chuyén trén cac khéi da lip dat dé dat cac khéi sau.
Pbi voi cau duong sat thi co thé dung can cu chay trén ray, khi d6 lip ban
mat dén dau dat duong ray, ta vet tam dén do.

Thong thudng theo thiét ké, giita tAm ban va dam sau khi lap can co
mot tAm vira dém. Pé dam bao dung chiéu day cta 16p vira thuong dung céc
miéng gd dém c6 chiéu day chuan ké gita ban va dam. Néu khi lap ban ta tién

hanh dém vira va d6 bé tong moi no1 ngay thi gay bat 1g1 vi m61 ndi con udt
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chua thé chiu luc, néu cho vira cing thi mét nhiéu thoi gian. Dé khic phuc

tinh trang trén ta c6 thé thuc hién theo hai phuong phap.

Phuong phap 1: O giai doan lip tién, can cau lip toan bo ban 1én céc
tdm gd dém dé 1am duong cong tac. Sau khi ldp xong cau lui dan, nhic
tung tdm ban 1én, d6 vita 1én mat dam thép, lép lai ban vao vi tri cii, sau
d6 db bé tong cac mdi ndi va 6 neo. Uu diém cua phuong phap nay 1a co
thé dung virta xi ming va bé tong twong ddi dic, nhung can cau phai 1am
viéc qua lau trén cau, dong thoi vi tri ctia ban c6 thé bi xé dich khi dit
ban lén 16p vira udt.

Phwong phap 2: D¢ giai phong cdu nhanh thi sau khi lap ban trén céac
tam dém 20, cAu coi nhu hoan thanh nhiém vu. Viéc d6 bé tong cac mbi
nbi va ép vita vao khe dam qua cac ctra s6 didc biét, nhu vy yéu cau vita
va bé tong phai c6 do déo 16n dé co thé chay ddy vao khe. Nhung néu
ding mot may ép vira thi c6 thé dung dic va dam bao chat lugng mdi ndi
lién két va 16p vira dém. Bé tong phai d6 lién tuc khong ngimg tuy tién,
trong mdi két cdu mach ngimg phai b tri & nhitng vi tri ¢6 luc cit va mo

men uon nho.

2.2.2. Cong tac diéu chinh ndi lue [2], [3], [4]

bé tang cuong hi¢u qua cua ban bé tong cot thép, gidm nhe sy [am viéc

ctia dam thép, trudc khi lap dit hodc db toan khdi ban bé tong mit cau thudng

tién hanh cong tac di€u chinh noi lyuc.

Piéu chinh ndi lyc thuc chit 13 tao sin trong két cAu mot trang thai

nguoc dau véi ndi luc gay ra do tai trong.

Piéu chinh ndi luc thuong thyc hién béng cach cang day, hoac kich

dam. Phuong phép cang, kich, vi tri, s6 diém can kich ciing nhu dinh lugng

luc kich va chuyén vi can tuan thii nghiém ngit theo cac so lidu thiét ké. Cac

bién phap diéu chinh chinh trong cau thép bé tong lién hop bao gom:

2.2.2.1 Piéu chinh ndi lwc trong ciu dam don gidn thép bé tong lién

hop.

2.2.2.1.1 Piéu chinh néi lwc trén tru tam
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Pé tao dugc cac diém ké kich dim trudce khi d6 ban bé
tong mat cau thi thudng phai xay dung céac try tam. O cac ving bai
song khong ngap nude va chidu cao tru khong qua 16n thi tru tam
c6 thé duoc cAu tao nhu mét try pale bang g0, hoic thép, mong tru
tam c6 thé duoc ciu tao bé“mg cach Xép da hoc, ro da hay chéng né
g0. Trén dinh try tam thudng b tri mot hé thong dam doc ngang
tao cac diém dat kich va chém chén. Vi du céu tao tru tam dé diéu
chinh no1 lyc.

Tru tam duoc ciu tao béng cac cdt ding tiét dién I lién
két v6i nhau thanh mot khung khéng gian, chan tru duoc ké 1én cac
dam I dt nam dé tang dién tiép xac v6i nén da hoc day 30-50 cm.
Trén dinh tru bé tri cac I doc va trén I doc bd tri mot cap I ngang
tao diém ké kich va chém chén dam. Kich thuong duoc dat vao
dam ngang & khoang gitra hai dam chu, nhu vy chi mot kich co thé
nang duoc hai dam.

Truong hop nhip cau vuot 10ng song ngap nudc, try tam
6 thé ké 1én nén coc, léng da, ciii da. Ddi vé6i cac cau nhip 16n, c6
dung tru tam lam bién phap hd tro dé lao hodc lép h?lng dam thép
thi tot nhat 13 str dung chinh cac try tam dé diéu chinh noi luc trudc
khi d6 ban bé tong.
2.2.2.1.2 Diéu chinh ndi lwc qua hé thanh cing

Viéc diéu chinh noi luc trén cac tru tam thi thuan loi cho
cac nhip cau dan, cau can hodc khi tan dung dugc cac try tam trong
lao 1p dam thép. Khi cdu vuot qua cac song siu, nudc chay xiét va
v6i cac cau nhip thi viéc xay dung céc tru tam tré nén khong kinh
té, ton thoi gian va lam mat vu diém ciia cau thép bé tong lién hop
1a c6 thé thi cong khong can gian gido, tru tam. Trong cac truong
hop trén co thé thay thé tru tam béng mot hé thanh cang, hoac
khung chir A.
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Hé thanh cang thuong dugc ciu tao bang thép goc, U, I
ghép lai thanh tiét dién hop. Vi cac dam dic thuong c6 nhiéu dam
chu, dé dé& kich va giam sb luong kich thi nén bd tri sao cho ctr mot
diém kich, kich dugc hai dim chu.

Pé minh hoa ta c6 thé léy vi du hé thanh cang diéu chinh
noi lyc ciia cdu Bén Chang & huyén Lap Thach tinh Vinh Phic 1am
minh hoa. Hé dugc thiét ké dé diéu chinh noi luc cho dam thép bé
tong lién hop nhip 28m, mit cit ngang cdu khd 4m dung 4 thanh I
800, dam bé tong va ban mat cau cao 60cm.

Diéu chinh ndi lyc bang thanh cing c6 wu diém 1a lam
viéc 6n dinh, khong chiu anh hudng cia diéu kién song nudce, dia
hinh va dja chét, thuy van cua khu vuc cau qua, co thé ché tao
thanh b chuyén dung, dung lai nhiéu lan, tuy nhién viéc lép dat va
thao d& cac két cAu nam dudi cau thudng khé thuc hién bang céc
phuong tién co gidi va gay phirc tap cho viéc van chuyén tir nhip
nay sang nhip khac.
2.2.2.1.3 Diéu chinh ndi luc bang day viing

Dé khic phuc cac kho khin trong viée thao lip va van
chuyén cac thanh cang, viéc kich diéu chinh néi luc va bién dang
trong dam thép co thé thyc hién trong mit cau bang bién phap sau
day:

Sau khi lao xong dam thép, trén dinh cac tru lip céc
khung dang thép cau treo. Trén dinh khung lap dit cac day vang,
dau trén neo vao dinh thap dau dudi neo vao dam ctng. Cac day
vang dugc ciu tao bang thanh thép tron hai dau c6 ren rang, hodc
bang thép hinh & giita c6 ndi voi écu, quay ting do hodc kich day
nang chiéu cao cot. Phuong phap nay rat c6 hiéu qua khi thi cong
cac hé nhiéu nhip va khi cac nhip dugc thi cong déng thoi. Khi thi

cong timg nhip doc lap, dé tranh hién twong gdy mémen am cho céac
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nhip di d6 bé tong, c6 thé dung mot diy cing phu neo vao dau dam

doi dién.

2.2.2.1.4 Diéu chinh ndi lwe bang gia kich [2].

C6 thé dung bién phéap cing kich trong timg nhip riéng
biét thong qua mot gia kich dang chit A. Trén nguyén tic dung mot
gian tam giac, 14y ddm chii 1am bién duéi, tao thém hai thanh bién
trén c6 dang chit A. Chan gia chir A dugc lién két khop tai hai dau
dam . TUr dinh gia va cac nat c6 thé bd tri cac day thép, dau ren ring
bu 16ng dé cé thé cang kich dam theo cac chuyén vi thiét ké.
Truong hop can cing kéo voi cac luc 16n c6 thé b tri mot ting do
trén cac ddy cang hodc bé tri cac kich dau, truc tiép kich vao cac
dam chii hodc dim ngang.

Phwong phdp kich dim béng gid kich cé wu diém so
véi cdc phwong phdp khdc trén nhitng diém sau:

0 Céng tac lap dung va thao d& gia kich hoan toan duoc thuc
hién trén mat cau trén hé dam chu da dugc lap dat trude, do do
viée lip gid kich don gian va kinh té.

0 Khop nbi gitra dam chii va gia kich duoc dat cao hon ban bé
tong (dé dé do bé téng va thdo dé gid kich) tao thém mémen
am c6 loi cho cong nghé diéu chinh.

o Tit ca cong tac dugc thuc hién trong tung nhip riéng biét,
khong anh hudng dén noi luc va bién dang cua cac nhip 1an
can.

0 Sau khi kich dii cao d9, tién hanh khéa him, d6 bé tong, khi bé
tong dong cung ta thao gia kich, chudn bi diéu chinh nhip tiép
theo.

2.2.2.2 Piéu chinh ndi luc trong cac ciu dam lién tuc [2].
Trong cAu dam lién tuc thép bé tong lién hop, ban mit cau nam
trong khu vuc bi kéo do mdé men am nén viéc diéu chinh ndi luc dé tao

cho ban chiu nén trudc, dudi tdc dung cua tinh tai, trdnh cac vét nat cua
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ban mit cdu trén try, déng thoi ting cudng kha ning chiu momen duong
tai tiét dién giira nhip.

Viéc diéu chinh néi luc trong dam lién tuc co thé thuc hién d&
dang béng cach kich cac géi cua céc tru trung gian, tao mat biéu d6
moémen 4m trude trong dam thép, giam moémen duong & giita nhip. Sau
khi bé tong kho cimg va thao kich, cac ndi luc ndy sé truyén vao ban bé
tong.

Néu khéng kich diéu chinh, dim thép s& chiu momen do trong
luong ban than va ban bé tong cbt thép 1a Mt. Khi kich dam tai hai gbi
trung gian, s€ tao dugc mat biéu d6 mémen 4m c6 tri sd 1a Mdc. Dudi tac
dung ctia Mt va Mdc, mémen am tai gdi ting, mémen dwong tai giita
nhip giam. Sau khi bé tong kho cing va thao kich, s& phat sinh biéu d6
Mhakich = -Mdc. MOomen do ha kich mang dau duong do tiét dién lién hop
chiu s& gay ung suat nén trudc trong ban bé téng, c6 tac dung giam Ung
suit kéo trong ban tai tiét dién gdi va giam tng suit trong dam thép tai
tiét dién giita nhip do hoat tai va tir bién co ngot.

Diéu chinh nodi luc dam lién tuc lién hop : Khi dam lién hop
lién tuc lam viéc, & cac gé)i trung gian xuét hién moment am. Diéu nay co
thé din dén viéc xuat hién vét nit & ban bé téng. Viéc diéu chinh tng
suat duoc ap dung dé nang cao tinh chong nirt cia ban Bé tong cdt thép

trong ving chiu moment 4m ciing nhu dé tiét kiém thép.

Pi¢u chinh ndi lwe bang cach kich ning gdi trung gian

Pi v6i so d6 2 va 3 nhip thi nén dung phuong phap kich thang dimg bén

duéi, tya trén tru ¢ dinh 1am phwong phap chinh dé tao g suit va diéu chinh tmg

suat.

Trinh tu thuc hién.

Lép dam thép.
Nang dam thép & vi tri try gilta nho hé thong kich.
Tién hanh d6 bé tong ban mit cau.

Sau khi bé tong dong cimg, ha dim thép xudng vi tri tru giira.
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Nguyén tic tinh todn :

— Ta can phai tinh toan mirc d6 nang gbi dé giam bét, triét tiéu ing suét
kéo hodc tao ra img suit nén trong ving chju moment am.

—  Ngoai ra can chu y dén anh hudng cua hién tugng tir bién, nd giy ra cac
ndi lyc phu trong két cau. Hién tuong nay lam giam hiéu lyc cua viéce
diéu chinh tmg suét.

—  Phuong phép diéu chinh tmg suit nay khong hiéu qua bang bién phap
kéo cbt thép du tng luc ban. Mtc d6 tao tng suat trude kho xac dinh
hon. Ngoai ra n6 con doi hoi nhitng diéu kién 1y tuong vé gdi boi né rat
nhay véi bat ky mot sy Itn 1éch ndo & vi tri goi.

2.3.1. Diéu chinh tng suit bang cich cing cap dy ing hrc trong ban

Nho hé thong cap trong ban bé tong, ta cd thé tao duoc mot Gng suit
nén trong ban bé tong. Can phai dam bao rang ban bé tong dugc bé tri ddy du
cdt thép trong cac ving neo cap. Kinh nghiém cho thay thuong xuét hién vét
nGt & nhitng ving ndy, ngdy nay c6 xu hudng tao tng luc trén sudt chiéu dai
cau khi diéu kién cho phép. Tuy theo phwong phap xiy dung co hai kiéu tao
du ung luc.

Bién phdp tao dw vrng lwc truwée khi lién két thép va bé tong.

Trong trudng hop nay ban bé tong chua lién két voi dam thép, toan b
du tng luc tic dung vao mit cit bé tong. Sau khi lién két thép bé tong hinh
thanh, mot bd phan du ung luc sé& truyén sang mat cit lién hop do anh huong
ctia tir bién gay ra sy xuat hién moment phu trong két cau siéu tinh.

Bién phdp dw irng lwc sau khi lién két thép va bé tong.

Bién phap nay thudng st dung véi nhiing cau ¢ ban bé tong do tai chd.
Uu diém cta bién phap nay 13 tao ra trong két cdu mot trang thai img suat ddi
1ap véi trang thai Gng suat giy ra boi tai trong. Tuy nhién dy tGng luc st dung
trong trudng hop nay 16n hon do né tac dung truc tiép vao mit cat lién hop.
2.3.2. Mot sb giai phap khac

Trong nhiing ving chiu moment 4m, s& d& bo neo lién két. Mt cat 1am

viéc tai vung chiu moment am khi d6 chi con mat cat dam thép. Mat cat bé
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tong khong tham gia chiu udn vi viy ban bé tong tranh duoc tinh trang 1am
viéc chiu kéo. Pé thay thé kha ning chiu luc ciia ban bé tong can ting cudng
mit cit dim thép & nhitng vi tri nay.

Chép nhan viéc XUt hién vét nit trong bé tong vung chiu kéo. Mat cit
1am viéc con lai 12 mat cat dam thép va mit cat cdt thép doc trong ban bé tong.
Mit cit bé tong coi nhu khong tham gia chiu lyc. Trong truong hop nay can

cau tao mot 16p chéng tham tot dé tranh hién tugng gi cot thép.
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CHUONG 3: MO HINH HOA DU LIEU BAI TOAN

S6 liéu ban dau :
Mot cau dam thép ban lién hop lién tuc ba nhip:
1, =24000 mm, 1, = 38000 mm, 1; = 38000 mm

S6 dam chinh ‘Np = 4 dam
Khoang céch giita hai ddm chinh :S=3000 mm
Phan canh hing :Sx = 1500 mm
Chiéu rong lan can trai/phai :500/500 mm
S6 1& bo hanh 0

Chiéu rong phan nguoi di :0

Chiéu rong phan xe chay (PXC) :11000 mm
Téng bé rong ngang cau :12000 mm
Chiéu day 16p phu :90 mm

Bin mdt cdu véi chiéu day Bin mit cau:
Ban ké :t; =250 mm
(theo 22TCN 272-05, 9.7.1.1 thi chiéu day ban mdc cdu téi thiéu la 175 mm)

Ban hang :t; =275 mm

Chiéu cao co ban th, =50 mm

Cuong do chiu nén cua Bé tong A =28.2 MPa

Gi6i han chay ctia ¢t thép BMC Ay, =390 MPa

Trong lwong thé tich:

Bé tong thuong ‘W, =2400 Kg/m’
Bé tong cot thép ‘Wre = 2500 Kg/m’
Lép phu ‘Wews = 2250 Kg/m®
Thép ‘W, = 7850 Kg/m’

Dém thép: Kich thwéc mit cit ngang dam thép va dim lién hop
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Hinh 3.1-1 Mt cét ngang két cau lién hop
Bién trén t. =30 mm b. =400 mm
Bung dam ity =15 mm D,, = 1520 mm
Bién dudi ‘t; =50 mm b= 600 mm
Ban mit cau t,=250mm  b,=3000 mm
Module dan hoi :E;=200000 MPa

G161 han chay cua thép  :Fy =345 MPa

Cuong do chiu kéo min  :F, =400 MPa

Chiéu cao dam thép :Hy=t.+ D, + t;= 1600 mm

Chiéu cao dam lién hop :Hy=t.+Dy+t+t;+t,=1900 mm
Kiém tra kich thwéc mdt cit ngang [5], [6].

Dieéu kién 1:

b, > D
=76

+ Bién trén :b, =400 mm
+ Chiéu cao vach :Dyy=1520 mm
= D,/6=253.333 mm

= théa diéu kién 1
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+ Bién dudi ;b =600 mm
+ Chiéu cao véach :Dy,= 1520 mm
= D,/6 =253.333 mm

= théa diéu kién 1

Piéu kién 2:
i <12
2t,
+ Bién trén :b, =400 mm
+ Chiéu cao bién trén t.=30 mm
= b/2t. =6.67
= théa diéu kién 2
+ Bién dudi :b; =600 mm
+ Chiéu cao bién duéi t:=50 mm
= b/2t; =6
= théa diéu kién 2
Piéu kién 3:
t, 11t
+ Chiéu cao bién trén t.=30 mm
+ chiéu day véach ity =15 mm
= 1.1t, = 16.5 mm
= théa diéu kién 3
+ Chiéu cao bién duéi =50 mm
+ chiéu day vach ity =15 mm

= 1.1t, =16.5 mm
= théa diéu kién 3
Xac dinh bé rong ban canh dim hiru hiéu (TCN 4.6.2.6) [5], [6].

Lay chiéu dai nhip hitu hiéu cua dim 1= 38000 mm
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a) Doi voi bé rong bdan canh dam hitu hiéu cia cdac dam giira co thé lday

tri s6 nhé nhit trong cdc tri sé sau:

1/4 chiéu dai nhip hitu hiéu :9500 mm

12 1an d6 day trung binh cta ban cong vdi sd 16n nhat cia bé day ban
bung dim va 1/2 bé rong ban canh trén cta dam.

12x250 + Max(15,400/2) = 3200 mm

Khoang céach gitta hai ddm chinh:3000 mm

— Bé rong ban canh hiru hi€u cia dam gitra by = 3000 mm

b) Doi voi bé rong ban canh dam hitu hiéu cua cdac dam bién co thé lay

bang 1/2 bé rong hiru hi¢u ciia dam trong ké bén, cong thém tri sé nho
nhit ciia:

1/8 1an chiéu dai nhip hiru hiéu :(1/8)*38000 = 4750 mm

6 1an d6 day trung binh cia ban cong véi sb 16n hon giita 1/ 2 d6 day ban
bung dam hodc 1/4 bé rong cua ban canh trén cua dam chinh, hoic:
6*250 +max( 1/2*15;1/4*400) = 1600 mm

Bé rong ctia phan hang :1500 mm

—=B& rong cua ban canh hiru hiéu ddi véi dim bién 1 bs = 3000 mm

M6 hinh héa bai toan:

Mo hinh hoéa cac nut va so hiéu nut cia két cau:

Hinh 3.2-1 Mo hinh hoéa cac nut va so hiéu nut cua két cau
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Mt ding, méit bang va miit cit ciia cong trinh:

Hinh 3.2-2 Mat dung, mat bﬁng va mit cit cua cong trinh

M6 hinh héa cac giai doan trong Midas:

Construction Stage )
Name | Duration | Date | Step | Result | Add |
D1 5 5 o Stage, ...
=02 30 s 1 Stage,... —II"'S‘Ert I
GD3 a0 65 1 Stage,... Insert Next |
G 1000 1065 1 Skage,...

aenerate |
Modifyw fShow

Delete |
Close |

Hinh 3.2-3 Hgp thoai Construction stage mo hinh hoa cac giai doan trong Midas
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- % Construction Stage : 4
1A GD1 [5 dayls]]
Al Additional Step=0
S @ Structure Graup
- Active
@ SGroup [ Age=0]
-} o Boundary Group
- Active
fﬂa BGroup [ Deformec
-} Load Group
- Active
¥ DL[ECI [ Step=Fir
#— DLIEC)? [ Step=Fir
|- BA GD2 [30 day(s]]
ol Additional Step=1
-} o Boundary Group
-G Active
)4)7 E_‘width1 [ Deformr
-} Load Group
- Active
% DLBC)3 [ Step=Fir
1A GD3 [30 day(s]]
ol Additional Step=1
s j” Boundary Group
- Active
fﬂa E_'width2 [ Deformr

T UL|GL)S [ 2iep=ri
-1 GD3[30 day(s)]
oAl Additional Step=1
= 7})7 Boundary Group
- Active
A E_Width2 [ Deforr
-} Load Group
- Active
¥ DLIBC) [ Step=Fir
-1 GD4 1000 day(z)]
oAl Additional Step=1
= ZJ” Boundary Group
- Active
7,-1;, E_widtha [ Dreform
-} Load Group
—HEL Active
+— DL{AC)[ Step=Firsl

Hinh 3.2-4 Cac budc mo hinh hoa cac giai doan trong Midas



Compose Construction Stage

Stage
Stage
Mame :

Daration

Save Result

[v Stage

GD1 =1
|01
E = dayls)

v Additional Steps

Current Stage Information. ..
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Element]Bnundary Load l

. Ackivation

Additional Steps

Day : |D
{ Example: 1,3, 7, 14 )

Auko Generation

Step Mumber 0 Eﬁ

Generake Skeps

Add | Delete |
Madify | Clear |
Step | Day |

Deackivation

(%]

Group Lisk
DL(BC)3
DLIBC )4 Active Day Firsk * | davis) i . i -
DL{AC) Inactive Day : First davis)
Group Lisk Group Lisk

Mame | Day | Mame | Day |

DL(BCH First

DL(BC)Z First

Add | Modify | Delete | Add | Madify | Delete |
Ok ‘ Cancel | Apply |

Hinh 3.2-5 Thiét l4p cac thong s cac giai doan trong Midas

Bang 1- Xuit két qua ndi luc giai doan 1:

Elem Load Stage | Part Shear-z T
(kN) (kN-m)

1.00 Summation | GD1 [ 1I[1] -325.26 -0.82

1.00 Summation | GD1 | J[3] |-169.23 1,235.40

2.00 Summation | GD1 | I[2] -325.71 0.97

2.00 Summation | GD1 | J[4] |-169.68 1,239.44

3.00 Summation | GD1 |[1[3] |-168.07 1,234.46

3.00 Summation | GD1 | J[5] |-12.05 1,684.76

4.00 Summation | GD1 | [[4] |-167.41 1,240.48




4.00 Summation | GD1 | J[6] |-11.38 1,687.44
5.00 Summation | GD1 | [[5] -12.01 1,683.85
5.00 Summation | GD1 | J[7] 144.02 1,353.82
6.00 Summation | GD1 | I[6] -9.51 1,688.38
6.00 Summation | GD1 | J[8] 146.51 1,345.89
7.00 Summation | GD1 | [[7] 143.78 1,353.04
7.00 Summation [ GD1 | J[9] |299.80 244.08
8.00 Summation | GD1 | I[8] 149.30 1,346.65
8.00 Summation | GD1 | J[10] | 305.33 210.06
9.00 Summation | GD1 | 1[9] 300.05 243.50
9.00 Summation | GD1 | J[11] | 424.87 -1,206.35
10.00 | Summation | GD1 [1[10] |[310.58 210.56
10.00 | Summation | GD1 [ J[12] |435.40 -1,281.38
11.00 | Summation | GD1 [1I[11] [-128.24 -1,340.60
11.00 | Summation | GD1 [ J[13] |-123.25 -1,214.85
12.00 | Summation | GD1 [1I[12] [-124.07 -1,287.84
12.00 | Summation | GD1 |J[14] [-119.07 -1,166.27
13.00 | Summation | GD1 [1I[13] [-120.16 -1,215.06
13.00 | Summation | GD1 [J[15] |-95.19 -676.68
14.00 | Summation | GD1 [1[14] |-114.51 -1,166.13
14.00 | Summation | GD1 | J[16] [-89.53 -656.03
15.00 | Summation | GD1 [I[15] [-90.34 -676.89
15.00 | Summation | GD1 [J[17] |-65.37 -287.61
16.00 | Summation | GD1 |[1I[16] [-87.23 -655.85
16.00 | Summation | GD1 | J[18] |-62.26 -282.12
17.00 | Summation | GD1 [1I[17] [-60.65 -287.81
17.00 | Summation | GD1 [J[19] |-35.67 -47.03
18.00 | Summation | GD1 [I[18] |-59.56 -281.94
18.00 | Summation | GD1 [ J[20] |-34.58 -46.59




19.00 | Summation | GD1 | I[19] |-31.39 -47.22
19.00 | Summation | GD1 | J[21] [-6.41 47.28
20.00 | Summation | GD1 [ 1[20] [-31.36 -46.41
20.00 | Summation | GD1 | J[22] |-6.38 47.92
21.00 | Summation | GD1 |I[21] |-2.52 47.09
21.00 | Summation | GD1 | J[23] |22.46 -2.77
22.00 [ Summation [ GD1 |1[22] |-2.77 48.09
22.00 | Summation | GD1 [ J[24] |22.21 -0.51
23.00 | Summation | GD1 | I[23] |25.97 -2.95
23.00 | Summation | GD1 [ J[25] | 50.95 -195.26
24.00 | Summation | GD1 | I[24] |26.19 -0.35
24.00 | Summation | GD1 [J[26] | 51.17 -193.76
25.00 | Summation | GD1 | 1]25] [53.90 -195.43
25.00 | Summation | GD1 | J[27] | 78.88 -527.39
26.00 | Summation | GD1 [1[26] | 55.71 -193.61
26.00 | Summation | GD1 | J[28] | 80.69 -534.60
27.00 | Summation | GD1 [1[27] | 81.10 -527.56
27.00 | Summation | GD1 | J[29] [91.09 -699.75
28.00 [ Summation | GD1 [ I]28] | 85.96 -534.46
28.00 | Summation | GD1 [ J[30] | 95.95 -716.37
29.00 | Summation | GD1 | I[29] |-125.35 -699.75
29.00 [ Summation [ GD1 |[J[31] |-110.37 -346.17
30.00 | Summation | GD1 [1[30] |-129.35 -716.37
30.00 | Summation | GD1 |J[32] |-114.37 -350.79
31.00 | Summation | GD1 | I[31] |-107.99 -346.32
31.00 | Summation | GD1 | J[33] |-83.01 131.18
32.00 | Summation | GD1 |I[32] |-109.25 -350.66
32.00 | Summation | GD1 [J[34] | -84.27 133.15
33.00 | Summation | GD1 | I[33] [-79.88 131.04
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33.00 | Summation | GD1 | J[35] |-54.90 468.00
34.00 | Summation | GD1 |I[34] [-79.91 133.27
34.00 | Summation | GD1 | J[36] [-54.93 470.37
35.00 | Summation | GD1 | I[35] |-51.27 467.87
35.00 | Summation | GD1 | J[37] |-26.30 661.79
36.00 | Summation | GD1 | I[36] |-51.07 470.49
36.00 | Summation | GD1 | J[38] |-26.09 663.39
37.00 | Summation | GD1 [1[37] |-22.44 661.66
37.00 | Summation | GD1 |J[39] |2.54 711.39
38.00 | Summation | GD1 | I[[38] |-22.46 663.50
38.00 | Summation | GD1 | J[40] |2.52 713.35
39.00 | Summation [ GD1 [I[39] |6.43 711.26
39.00 | Summation | GD1 [J[41] [31.41 616.66
40.00 | Summation | GD1 |[1[40] | 6.12 713.47
40.00 | Summation | GD1 | J[42] | 31.10 620.42
41.00 | Summation | GD1 |[1[41] | 35.10 616.52
41.00 [ Summation | GD1 |J[43] | 60.08 378.57
42.00 | Summation | GD1 |1[42] | 34.90 620.54
42.00 [ Summation | GD1 |J[44] | 59.88 383.59
43.00 [ Summation | GD1 |1[43] | 63.18 378.44
43.00 | Summation | GD1 [ J[45] | 88.15 0.12
44.00 | Summation | GD1 | 1[44] | 64.27 383.71
44.00 | Summation | GD1 |J[46] | 89.25 -0.11
45.00 | Summation | GD1 [1[47] |-327.04 0.13
45.00 | Summation | GD1 [J[48] |-171.01 1,245.26
46.00 | Summation | GD1 | 1[48] |-169.43 1,245.46
46.00 | Summation | GD1 | J[49] |-13.40 1,702.52
47.00 | Summation | GD1 |1[49] |-7.64 1,702.69
47.00 | Summation [ GD1 | J[50] | 148.39 1,350.81
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48.00 | Summation [ GD1 [ I[50] | 153.13 1,350.92
48.00 | Summation | GD1 |[J[51] | 309.15 195.23
49.00 | Summation | GD1 [I[51] | 307.79 195.37
49.00 [ Summation [ GD1 | J[52] |432.61 -1,285.42
50.00 | Summation | GD1 |I[70] |[-335.66 -0.29
50.00 | Summation | GD1 |J[71] [-179.64 1,287.96
51.00 | Summation | GD1 |I[71] [-169.67 1,287.67
51.00 | Summation | GD1 | J[72] [-13.65 1,745.96
52.00 | Summation | GD1 |I[72] |[-6.33 1,745.76
52.00 | Summation | GD1 |J[73] | 149.70 1,387.33
53.00 | Summation | GD1 |I[73] [ 157.40 1,387.24
53.00 | Summation | GD1 [J[74] |313.42 210.19
54.00 | Summation | GD1 |1[74] |324.28 210.13
54.00 | Summation | GD1 |J[75] |449.10 -1,336.64
55.00 | Summation | GD1 |I[52] [-120.68 -1,288.16
55.00 | Summation | GD1 |J[53] [-115.68 -1,169.98
56.00 | Summation | GD1 |I[53] [-115.64 -1,169.76
56.00 | Summation | GD1 | J[54] [-90.66 -654.01
57.00 | Summation | GD1 |I[54] |-87.30 -653.86
57.00 | Summation | GD1 | J[55] |-62.33 -279.79
58.00 | Summation | GD1 | I[55] [-59.40 -279.65
58.00 | Summation | GD1 | J[56] |-34.43 -45.07
59.00 | Summation | GD1 |1[56] [-31.24 -44.93
59.00 | Summation | GD1 |J[57] [-6.26 48.80
60.00 | Summation | GD1 | I[57] |-2.68 48.94
60.00 | Summation | GD1 | J[58] |22.30 -0.11
61.00 | Summation | GD1 | I[58] |[26.28 0.02
61.00 | Summation | GD1 | J[59] [51.25 -193.80
62.00 | Summation | GD1 | I[59] |55.79 -193.67
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62.00 | Summation | GD1 | J[60] | 80.77 -535.09
63.00 | Summation | GD1 | I[60] | 86.04 -534.96
63.00 | Summation | GD1 | J[61] [96.04 -717.05
64.00 | Summation | GD1 |I[75] [-131.76 -1,334.07
64.00 | Summation | GD1 |J[76] |-126.77 -1,204.80
65.00 | Summation | GD1 | I[76] |-119.47 -1,204.94
65.00 | Summation | GD1 | J[77] |-94.49 -670.03
66.00 | Summation | GD1 [ 1[77] [-90.01 -670.15
66.00 | Summation | GD1 | J[78] |-65.03 -282.56
67.00 | Summation | GD1 |I[78] [-60.38 -282.69
67.00 | Summation | GD1 |J[79] [-35.40 -43.22
68.00 | Summation | GD1 | I[79] [-31.12 -43.34
68.00 | Summation | GD1 | J[80] [-6.14 49.80
69.00 | Summation | GD1 |I[80] |[-2.23 49.68
69.00 | Summation | GD1 | J[81] |22.74 -1.60
70.00 | Summation | GD1 | I[81] |26.26 -1.70
70.00 | Summation | GD1 | J[82] | 51.24 -195.44
71.00 | Summation | GD1 | 1[82] [54.19 -195.54
71.00 | Summation | GD1 | J[83] | 79.17 -528.92
72.00 | Summation | GD1 | I[83] | 81.38 -529.02
72.00 | Summation | GD1 | J[84] |91.38 -701.78
73.00 | Summation | GD1 |I[61] |-129.37 -717.05
73.00 | Summation | GD1 |J[62] [-114.39 -351.40
74.00 | Summation | GD1 | I[62] |-109.27 -351.30
74.00 | Summation | GD1 | J[63] |-84.29 132.62
75.00 | Summation | GD1 | [[63] |-79.93 132.73
75.00 | Summation [ GD1 | J[64] |-54.95 469.94
76.00 | Summation | GD1 | 1[64] [-51.09 470.04
76.00 | Summation | GD1 | J[65] |-26.11 663.04
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77.00 | Summation | GD1 [1[65] |-22.48 663.14
77.00 | Summation | GD1 | J[66] [2.50 713.09
78.00 | Summation | GD1 | I[66] [ 6.10 713.20
78.00 | Summation | GD1 [ J[67] | 31.08 620.25
79.00 | Summation | GD1 | 1[67] | 34.88 620.35
79.00 | Summation | GD1 | J[68] [ 59.86 383.51
80.00 [ Summation | GD1 | I[68] | 64.25 383.62
80.00 | Summation | GD1 | J[69] | 89.23 -0.10
81.00 [ Summation | GD1 |I[84] [-125.40 -701.78
81.00 | Summation | GD1 |J[85] |-110.41 -348.07
82.00 [ Summation | GD1 | I[85] |-108.03 -348.16
82.00 [ Summation | GD1 | J[86] [ -83.05 129.56
83.00 [ Summation | GD1 | I[86] |-79.93 129.47
83.00 [ Summation | GD1 | J[87] |-54.95 466.65
84.00 | Summation | GD1 |I[87] |[-51.32 466.56
84.00 | Summation | GD1 | J[88] |-26.34 660.71
85.00 [ Summation [ GD1 | I[88] |-22.48 660.62
85.00 [ Summation [ GD1 |J[89] | 2.50 710.58
86.00 | Summation [ GD1 | I[89] | 6.39 710.49
86.00 | Summation | GD1 |J[90] |31.37 616.10
87.00 [ Summation [ GD1 | I[90] | 35.06 616.02
87.00 | Summation | GD1 | J[91] | 60.03 378.28
88.00 | Summation | GD1 | I[91] | 63.13 378.19
88.00 [ Summation | GD1 | J[92] | 88.11 0.09
89.00 | Summation | GD1 |I[1] [-1.77 0.36
89.00 [ Summation [ GD1 |J[2] |3.23 -1.83
90.00 | Summation | GD1 | I[2] -3.35 -1.56
90.00 | Summation | GD1 | J[47] | 1.65 0.99
91.00 | Summation | GD1 |1[47] |[4.23 0.79
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91.00 | Summation | GD1 | J[70] [9.23 -19.39
92.00 | Summation | GD1 | I[3] -1.16 -0.10
92.00 | Summation | GD1 [J[4] |3.84 -4.11
93.00 | Summation | GD1 | I[4] 1.56 -4.11
93.00 | Summation | GD1 | J[48] | 6.56 -16.29
94.00 | Summation | GD1 [ 1[48] |4.97 -16.11
94.00 | Summation | GD1 [J[71] | 9.97 -38.51
95.00 | Summation | GD1 | I[5] -0.04 -0.02
95.00 | Summation | GD1 [J[6] |4.96 -7.40
96.00 | Summation | GD1 |I[6] |3.09 -7.43
96.00 | Summation | GD1 [ J[49] | 8.09 -24.20
97.00 | Summation | GD1 |I[49] |2.32 -24.24
97.00 | Summation | GD1 [J[72] | 7.32 -38.71
98.00 | Summation | GD1 [1[7] ]0.24 -0.10
98.00 | Summation | GD1 |J[8] |5.24 -8.31
99.00 | Summation | GD1 [1[8] |2.44 -8.36
99.00 | Summation | GD1 | J[50] |7.44 -23.18
100.00 | Summation | GD1 [ 1[50] |[2.70 -23.17
100.00 | Summation | GD1 | J[73] | 7.70 -38.77
101.00 | Summation | GD1 | I[9] |-0.25 0.15
101.00 | Summation | GD1 | J[10] [4.75 -6.60
102.00 | Summation | GD1 | I[10] [-0.50 -6.50
102.00 | Summation | GD1 [ J[51] [4.50 -12.51
103.00 | Summation [ GD1 | I[51] | 5.86 -12.44
103.00 | Summation | GD1 | J[74] | 10.86 -37.52
104.00 | Summation | GD1 [ I[13] [-3.08 -0.24
104.00 [ Summation | GD1 |J[14] [ 1.91 1.52
105.00 | Summation | GD1 [ I[14] |-2.65 1.27
105.00 | Summation | GD1 | J[53] |2.34 1.74
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106.00 | Summation | GD1 | I[53] |2.30 1.70
106.00 | Summation | GD1 | J[76] | 7.30 -12.70
107.00 | Summation | GD1 | I[15] |-4.84 -0.04
107.00 | Summation | GD1 | J[16] | 0.15 6.99
108.00 [ Summation | GD1 |I[16] |-2.14 7.01
108.00 | Summation | GD1 | J[54] | 2.85 5.94
109.00 | Summation | GD1 | I[54] |[-0.51 5.94
109.00 | Summation | GD1 [ J[77] | 4.49 -0.03
110.00 | Summation | GD1 | I[17] |-4.72 0.03
110.00 [ Summation | GD1 | J[18] | 0.27 6.70
111.00 | Summation | GD1 | I[18] |-2.42 6.71
111.00 | Summation | GD1 | J[55] | 2.57 6.49
112.00 | Summation | GD1 [ I[55] |-0.35 6.49
112.00 | Summation | GD1 | J[78] |4.65 0.05
113.00 | Summation | GD1 | I[19] |-4.28 0.00
113.00 | Summation | GD1 | J[20] | 0.72 5.35
114.00 | Summation | GD1 | I[20] [-2.51 5.35
114.00 | Summation | GD1 [ J[56] |2.49 5.38
115.00 | Summation | GD1 | I[56] |[-0.71 5.38
115.00 | Summation | GD1 | J[79] |4.29 0.00
116.00 [ Summation | GD1 | I[21] [-3.90 0.00
116.00 [ Summation | GD1 |J[22] | 1.10 4.19
117.00 | Summation | GD1 | 1]22] [-2.51 4.19
117.00 | Summation | GD1 | J[57] |2.49 4.22
118.00 | Summation | GD1 [ 1[57] |-1.09 4.22
118.00 | Summation | GD1 | J[80] |3.91 0.00
119.00 | Summation | GD1 | I[23] |[-3.51 0.00
119.00 | Summation | GD1 | J[24] | 1.48 3.04
120.00 | Summation | GD1 | 1[24] [-2.50 3.03
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120.00 | Summation | GD1 | J[58] |2.50 3.04
121.00 | Summation | GD1 | I[58] |[-1.48 3.04
121.00 | Summation | GD1 | J[81] | 3.51 0.00
122.00 | Summation | GD1 | I[25] |-2.95 -0.03
122.00 | Summation | GD1 | J[26] |2.04 1.33
123.00 | Summation | GD1 | I[26] [-2.50 1.32
123.00 | Summation | GD1 | J[59] |2.50 1.31
124.00 | Summation | GD1 | I[59] [-2.04 1.33
124.00 | Summation | GD1 | J[82] |2.95 -0.03
125.00 [ Summation | GD1 | I[27] [-2.22 0.04
125.00 | Summation | GD1 | J[28] |2.77 -0.79
126.00 | Summation | GD1 | I[28] |[-2.50 -0.77
126.00 | Summation | GD1 [ J[60] |2.50 -0.77
127.00 | Summation | GD1 | I[60] |-2.78 -0.79
127.00 | Summation | GD1 | J[83] |2.22 0.04
128.00 | Summation | GD1 | I[31] |-2.38 0.01
128.00 | Summation | GD1 | J[32] |2.62 -0.34
129.00 | Summation | GD1 | 1[32] [-2.50 -0.34
129.00 | Summation | GD1 | J[62] |2.50 -0.34
130.00 | Summation | GD1 | [[62] |-2.62 -0.34
130.00 | Summation | GD1 | J[85] |2.38 0.02
131.00 | Summation | GD1 | I[33] |-3.13 -0.02
131.00 | Summation | GD1 [ J[34] | 1.87 1.87
132.00 | Summation | GD1 | I[34] [-2.50 1.86
132.00 | Summation | GD1 | J[63] |2.50 1.86
133.00 | Summation | GD1 | I[63] |-1.87 1.87
133.00 | Summation | GD1 | J[86] |3.13 -0.03
134.00 | Summation | GD1 [ 1[35] |-3.63 0.00
134.00 | Summation | GD1 | J[36] | 1.37 3.39
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135.00 [ Summation | GD1 | I[36] [-2.50 3.39
135.00 | Summation | GD1 | J[64] |2.50 3.39
136.00 | Summation | GD1 [ 1[64] |-1.37 3.39
136.00 | Summation | GD1 | J[87] | 3.63 0.00
137.00 | Summation | GD1 | I[37] |-3.86 0.00
137.00 | Summation | GD1 | J[38] | 1.13 4.09
138.00 [ Summation | GD1 | I[38] |[-2.50 4.09
138.00 | Summation | GD1 [ J[65] |2.50 4.09
139.00 | Summation | GD1 | I[65] |-1.13 4.09
139.00 | Summation | GD1 | J[88] | 3.86 0.00
140.00 | Summation | GD1 | I[39] |-3.89 0.00
140.00 | Summation [ GD1 | J[40] | 1.11 4.18
141.00 | Summation | GD1 | 1[40] [-2.50 4.18
141.00 | Summation | GD1 | J[66] |2.50 4.18
142.00 | Summation | GD1 [ I[66] [-1.11 4.18
142.00 | Summation | GD1 | J[89] | 3.89 0.00
143.00 | Summation | GD1 | I[[41] |-3.69 -0.01
143.00 | Summation | GD1 [ J[42] | 1.30 3.58
144.00 | Summation | GD1 | I[42] |[-2.50 3.57
144.00 | Summation | GD1 | J[67] |2.50 3.57
145.00 | Summation | GD1 | I[67] |[-1.30 3.58
145.00 | Summation | GD1 | J[90] | 3.69 -0.01
146.00 | Summation | GD1 | 1[43] [-3.10 0.00
146.00 | Summation | GD1 | J[44] | 1.90 1.80
147.00 [ Summation | GD1 | I[44] |-2.50 1.81
147.00 | Summation | GD1 | J[68] |2.50 1.81
148.00 | Summation | GD1 | I[68] [-1.90 1.80
148.00 | Summation | GD1 [ J[91] | 3.10 0.00
149.00 | Summation | GD1 | [[45] |-2.06 -0.04
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149.00 | Summation | GD1 | J[46] |2.94 -1.35
150.00 | Summation | GD1 | I[46] [-2.50 -1.40
150.00 | Summation | GD1 [ J[69] |2.49 -1.39
151.00 | Summation | GD1 | I[69] |-2.94 -1.36
151.00 | Summation | GD1 | J[92] |2.05 -0.02

Bang 2 - Gia tri M6 men tai géi 1, 2, 3, 4 va nhip 1, 2, 3:

Goi 1 Goi 2 G6i 3 Goi 4
0 KNm -1340,6 KNm -527,56 KNm 0 KNm
Nhip 1 Nhip 2 Nhip 3
1683,85 KNm 47,28 KNm 711,39 KNm
Bang 3 - Xuit két qiia ndi lwc giai doan 2:
Elem Load Stage | Part Shear-z e
(kN) (kN-m)
1.00 Summation | GD2 I[1] |-200.21 -0.83
1.00 Summation | GD2 J[3] |-44.19 610.16
2.00 Summation | GD2 I[2] |-196.85 0.98
2.00 Summation | GD2 J[4] |-40.83 595.18
3.00 Summation | GD2 I[3] |-43.26 609.21
3.00 Summation | GD2 JI5] | 112.77 43545
4.00 Summation | GD2 I[4] |-38.52 596.23
4.00 Summation | GD2 Ji6] | 117.51 398.74
5.00 Summation | GD2 I[5] | 112.12 434.53
5.00 Summation | GD2 J[7] |268.15 -516.13
6.00 Summation | GD2 I[6] | 119.90 399.68
6.00 Summation | GD2 J[8] |275.93 -589.89
7.00 Summation | GD2 I[7] |266.54 -516.93
7.00 Summation | GD2 J[9] |422.57 -2,239.69
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8.00 Summation | GD2 I[8] |280.48 -589.13
8.00 Summation | GD2 J[10] | 436.51 -2,381.62
9.00 Summation | GD2 I[9] |421.61 -2,240.27
9.00 Summation | GD2 J[11] ] 546.43 -4,176.34
10.00 Summation | GD2 I[10] | 444.48 -2,381.11
10.00 Summation | GD2 J[12]]569.30 -4,408.67
11.00 Summation | GD2 I[11] | -663.02 -4,508.24
11.00 Summation | GD2 J[13] | -631.82 -3,860.82
12.00 Summation | GD2 I[12] | -655.09 -4,434.00
12.00 Summation | GD2 J[14] | -623.88 -3,794.52
13.00 Summation | GD2 I[13] | -627.91 -3,861.26
13.00 Summation | GD2 J[15]|-471.89 -1,111.77
14.00 Summation | GD2 I[14] | -620.42 -3,794.25
14.00 Summation | GD2 J[16] | -464.40 -1,082.21
15.00 Summation | GD2 I[15] | -467.27 -1,112.88
15.00 Summation | GD2 J[17]]-311.24 833.40
16.00 Summation | GD2 I[16] | -466.16 -1,081.41
16.00 Summation | GD2 J[18] | -310.13 859.32
17.00 Summation | GD2 I[17] | -308.88 831.87
17.00 Summation | GD2 J[19] | -152.85 1,986.19
18.00 Summation | GD2 I[18] | -310.41 860.47
18.00 Summation | GD2 J[20] | -154.38 2,022.43
19.00 Summation | GD2 I[19] | -152.45 1,984.41
19.00 Summation | GD2 J[21] ] 3.58 2,356.57
20.00 Summation | GD2 I[20] | -152.59 2,023.83
20.00 Summation | GD2 J[22] ] 3.43 2,396.72
21.00 Summation | GD2 I[21] | 3.24 2,354.62
21.00 Summation | GD2 J[23] | 159.27 1,948.33
22.00 Summation | GD2 I[22] | 5.99 2,398.28
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22.00 Summation | GD2 J[24] ] 162.01 1,978.29
23.00 Summation | GD2 I[23] | 159.28 1,946.26
23.00 Summation | GD2 J[25] | 315.30 759.80
24.00 Summation | GD2 I[24] | 164.16 1,979.95
24.00 Summation | GD2 J[26] | 320.19 769.07
25.00 Summation | GD2 I[25] | 316.36 757.67
25.00 Summation | GD2 J[27] | 472.39 -1,214.20
26.00 Summation | GD2 I[26] | 322.13 770.77
26.00 Summation | GD2 J[28] | 478.15 -1,229.92
27.00 Summation | GD2 1[27] | 474.30 -1,216.35
27.00 Summation | GD2 J[29] | 536.71 -2,227.36
28.00 Summation | GD2 1[28] | 482.51 -1,228.24
28.00 Summation | GD2 J[30] | 544.92 -2,255.67
29.00 Summation | GD2 I[29] | -167.27 -2,227.36
29.00 Summation | GD2 J[31]]-152.28 -1,748.03
30.00 Summation | GD2 I[30] | -169.03 -2,255.67
30.00 Summation | GD2 J[32] | -154.04 -1,771.07
31.00 Summation | GD2 I[31] | -149.36 -1,750.09
31.00 Summation | GD2 J[33]|-124.38 -1,065.76
32.00 Summation | GD2 I[32] | -148.85 -1,769.51
32.00 Summation | GD2 J[34]|-123.87 -1,087.71
33.00 Summation | GD2 I[33] | -120.60 -1,067.72
33.00 Summation | GD2 J[35] | -95.62 -527.16
34.00 Summation | GD2 I[34] | -119.90 -1,086.23
34.00 Summation | GD2 J[36] | -94.92 -549.16
35.00 Summation | GD2 I[35] | -91.57 -529.09
35.00 Summation | GD2 J[37] | -66.59 -133.67
36.00 Summation | GD2 I[36] | -91.44 -547.75
36.00 Summation | GD2 J[38] | -66.47 -152.97
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37.00 Summation | GD2 I[37] | -62.58 -135.56
37.00 Summation | GD2 J[39] | -37.60 114.90
38.00 Summation | GD2 I[38] | -63.01 -151.61
38.00 Summation | GD2 J[40] | -38.03 100.99
39.00 Summation | GD2 I[39] | -33.71 113.05
39.00 Summation | GD2 J[41]]-8.73 219.15
40.00 Summation | GD2 I[40] | -34.45 102.31
40.00 Summation | GD2 J[42] | -9.48 212.13
41.00 Summation | GD2 I[41] | -5.06 217.34
41.00 Summation | GD2 J[43]] 1991 180.21
42.00 Summation | GD2 I[42] | -5.65 213.42
42.00 Summation | GD2 J[44]1119.33 179.21
43.00 Summation | GD2 I[43] | 22.91 178.46
43.00 Summation | GD2 J[45]|47.89 1.47
44.00 Summation | GD2 1[44] | 23.84 180.49
44.00 Summation | GD2 J[46] | 48.82 -1.18
45.00 Summation | GD2 I[47] | -193.85 0.13
45.00 Summation | GD2 J[48] | -37.82 579.30
46.00 Summation | GD2 I[48] | -36.02 579.49
46.00 Summation | GD2 J[49] | 120.01 369.53
47.00 Summation | GD2 I[49] | 125.81 369.69
47.00 Summation | GD2 J[50] | 281.83 -649.40
48.00 Summation | GD2 I[50] | 285.66 -649.29
48.00 Summation | GD2 J[51] | 441.69 -2,467.68
49.00 Summation | GD2 I[51] | 437.65 -2,467.54
49.00 Summation | GD2 J[52] ] 562.47 -4,467.79
50.00 Summation | GD2 I[70] | -198.45 -0.27
50.00 Summation | GD2 J[71] | -42.43 601.93
51.00 Summation | GD2 I[71] | -32.48 601.65
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51.00 Summation | GD2 J[72] | 123.55 373.98
52.00 Summation | GD2 1[72] | 130.99 373.79
52.00 Summation | GD2 J[73]] 287.01 -671.21
53.00 Summation | GD2 1[73] | 295.22 -671.30
53.00 Summation | GD2 J[74] | 451.24 -2,537.44
54.00 Summation | GD2 1[74] | 463.26 -2,537.50
54.00 Summation | GD2 J[75] | 588.08 -4,640.17
55.00 Summation | GD2 I[52] | -651.94 -4,473.04
55.00 Summation | GD2 J[53] | -620.74 -3,836.70
56.00 Summation | GD2 I[53] | -628.59 -3,836.47
56.00 Summation | GD2 J[54] | -472.56 -1,083.58
57.00 Summation | GD2 I[54] | -473.29 -1,083.45
57.00 Summation | GD2 J[55]|-317.26 892.92
58.00 Summation | GD2 I[55] | -314.19 893.10
58.00 Summation | GD2 J[56] | -158.16 2,073.97
59.00 Summation | GD2 I[56] | -153.32 2,074.16
59.00 Summation | GD2 J[57] | 2.71 2,450.68
60.00 Summation | GD2 I[57] | 8.26 2,450.90
60.00 Summation | GD2 J[58] | 164.28 2,019.56
61.00 Summation | GD2 I[58] | 169.58 2,019.79
61.00 Summation | GD2 J[59] | 325.61 781.81
62.00 Summation | GD2 I[59] | 328.18 782.05
62.00 Summation | GD2 J[60] | 484.21 -1,248.93
63.00 Summation | GD2 I[60] | 481.63 -1,248.65
63.00 Summation | GD2 J[61] | 544.04 -2,274.32
64.00 Summation | GD2 I[75] | -698.88 -4,641.57
64.00 Summation | GD2 J[76] | -667.68 -3,958.29
65.00 Summation | GD2 I[76] | -652.20 -3,958.36
65.00 Summation | GD2 J[77] | -496.18 -1,087.42
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66.00 Summation | GD2 I[77] | -483.32 -1,087.24
66.00 Summation | GD2 J[78]|-327.29 939.30
67.00 Summation | GD2 I[78] | -317.47 939.50
67.00 Summation | GD2 J[79] | -161.45 2,136.80
68.00 Summation | GD2 I[79] | -153.50 2,136.99
68.00 Summation | GD2 J[80] | 2.53 2,514.42
69.00 Summation | GD2 I[80] | 9.75 2,514.60
69.00 Summation | GD2 J[81] | 165.78 2,075.77
70.00 Summation | GD2 I[81] | 173.30 2,075.95
70.00 Summation | GD2 J[82]]329.33 819.37
71.00 Summation | GD2 I[82] | 338.75 819.57
71.00 Summation | GD2 J[83]]494.78 -1,264.25
72.00 Summation | GD2 I[83] | 506.07 -1,264.06
72.00 Summation | GD2 J[84] | 568.48 -2,338.61
73.00 Summation | GD2 I[61] | -166.32 -2,274.32
73.00 Summation | GD2 J[62] | -151.34 -1,797.83
74.00 Summation | GD2 I[62] | -149.11 -1,797.47
74.00 Summation | GD2 J[63] | -124.13 -1,114.38
75.00 Summation | GD2 I[63] | -120.95 -1,114.06
75.00 Summation | GD2 J[64] | -95.97 -571.77
76.00 Summation | GD2 I[64] | -92.63 -571.42
76.00 Summation | GD2 J[65] | -67.65 -170.72
77.00 Summation | GD2 I[65] | -64.14 -170.37
77.00 Summation | GD2 J[66] | -39.16 87.88
78.00 Summation | GD2 I[66] | -35.54 88.25
78.00 Summation | GD2 J[67] | -10.56 203.51
79.00 Summation | GD2 I[67] | -6.75 203.88
79.00 Summation | GD2 J[68] | 18.23 175.17
80.00 Summation | GD2 I[68] | 22.69 175.57
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80.00 Summation | GD2 J[69] | 47.66 -0.30
81.00 Summation | GD2 I[84] | -171.62 -2,338.61
81.00 Summation | GD2 J[85] | -156.63 -1,846.23
82.00 Summation | GD2 I[85] [ -151.99 -1,846.09
82.00 Summation | GD2 J[86] | -127.02 -1,148.56
83.00 Summation | GD2 I[86] | -122.96 -1,148.40
83.00 Summation | GD2 J[87]]-97.98 -596.04
84.00 Summation | GD2 1[87] | -93.87 -595.87
84.00 Summation | GD2 J[88] | -68.89 -188.97
85.00 Summation | GD2 I[88] | -64.89 -188.80
85.00 Summation | GD2 J[89] | -39.91 73.19
86.00 Summation | GD2 I[89] | -36.02 73.36
86.00 Summation | GD2 J[90] | -11.04 191.01
87.00 Summation | GD2 I[90] | -7.36 191.16
87.00 Summation | GD2 J[91]] 17.61 165.54
88.00 Summation | GD2 I[91] | 20.63 165.62
88.00 Summation | GD2 J[92] | 45.61 0.01
89.00 Summation | GD2 I[1] |-2.47 -0.98
89.00 Summation | GD2 J[2] [2.52 -1.05
90.00 Summation | GD2 I[2] |[-3.74 -2.16
90.00 Summation | GD2 J[47] | 1.25 1.58
91.00 Summation | GD2 I[471 | 3.59 0.07
91.00 Summation | GD2 J[70] | 8.58 -18.18
92.00 Summation | GD2 I[3] |-0.93 0.17
92.00 Summation | GD2 J[4] |4.07 -4.55
93.00 Summation | GD2 If4] | 1.76 -4.22
93.00 Summation | GD2 J[48]]6.75 -16.99
94.00 Summation | GD2 1[48] | 4.95 -16.45
94.00 Summation | GD2 J[71]1]9.95 -38.80
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95.00 Summation | GD2 I[5] |0.65 0.68
95.00 Summation | GD2 J[6] |5.64 -8.75
96.00 Summation | GD2 I[6] |3.25 -8.03
96.00 Summation | GD2 J[49] | 8.24 -25.27
97.00 Summation | GD2 1[49] | 2.44 -24.58
97.00 Summation | GD2 J[72]| 7.44 -39.40
98.00 Summation | GD2 I[7] | 1.61 1.06
98.00 Summation | GD2 J[8] |6.60 -11.25
99.00 Summation | GD2 I[8] |2.04 -10.16
99.00 Summation | GD2 J[50] | 7.04 -23.78
100.00 | Summation | GD2 I[50] | 3.21 -22.75
100.00 | Summation | GD2 J[73]] 8.20 -39.87
101.00 | Summation | GD2 I[9] 10.96 0.55
101.00 | Summation | GD2 J[10] ] 5.95 -9.82
102.00 | Summation | GD2 I[10] | -2.01 -9.71
102.00 | Summation | GD2 J[51]]2.98 -11.16
103.00 | Summation | GD2 I[51]]7.02 -11.33
103.00 | Summation | GD2 J[74] | 12.01 -39.88
104.00 | Summation | GD2 I[13] | -3.90 -1.10
104.00 | Summation | GD2 J[14] | 1.09 3.12
105.00 | Summation | GD2 I[14] | -2.37 2.35
105.00 | Summation | GD2 J[53]]2.63 1.96
106.00 | Summation | GD2 I[53] | 10.48 1.71
106.00 | Summation | GD2 J[76] | 15.48 -37.23
107.00 | Summation | GD2 I[15] | -4.62 0.11
107.00 | Summation | GD2 J[16]]0.38 6.46
108.00 | Summation | GD2 I[16] | 2.14 6.73
108.00 | Summation | GD2 J[54] 7.14 -7.19
109.00 | Summation | GD2 I[54] | 7.86 -7.13
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109.00 | Summation | GD2 J[77]] 12.86 -38.21
110.00 | Summation | GD2 I[17] | -2.36 0.08
110.00 | Summation | GD2 J[18]]2.63 -0.32
111.00 | Summation | GD2 I[18] | 2.90 -0.31
111.00 | Summation | GD2 J[55]]7.90 -16.51
112.00 | Summation | GD2 I[55] | 4.82 -16.64
112.00 | Summation | GD2 J[78]]9.82 -38.61
113.00 | Summation | GD2 I[19] | -0.41 0.01
113.00 | Summation | GD2 J[20] | 4.59 -6.26
114.00 | Summation | GD2 1[20] | 2.80 -6.25
114.00 | Summation | GD2 J[56] | 7.80 -22.15
115.00 | Summation | GD2 I[56] | 2.95 -22.22
115.00 | Summation | GD2 J[79]]7.95 -38.58
116.00 | Summation | GD2 I[21] ] 0.34 -0.01
116.00 | Summation | GD2 J[22] ] 5.33 -8.51
117.00 | Summation | GD2 1[22] | 2.78 -8.53
117.00 | Summation | GD2 J[57117.78 -24.36
118.00 | Summation | GD2 I[57] | 2.23 -24.42
118.00 | Summation | GD2 J[80] | 7.23 -38.61
119.00 | Summation | GD2 1[23] | -0.01 -0.01
119.00 | Summation | GD2 J[24] | 4.99 -7.48
120.00 | Summation | GD2 1[24] | 2.83 -7.50
120.00 | Summation | GD2 J[58] | 7.83 -23.50
121.00 | Summation | GD2 I[58] | 2.53 -23.55
121.00 | Summation | GD2 J[81]]7.52 -38.63
122.00 | Summation | GD2 I[25] | -1.06 0.00
122.00 | Summation | GD2 J[26] | 3.94 -4.32
123.00 | Summation | GD2 I[26] | 2.00 -4.30
123.00 | Summation | GD2 J[59]| 7.00 -17.80
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124.00 | Summation | GD2 I[59] | 4.43 -17.85
124.00 | Summation | GD2 J[82] [ 9.42 -38.62
125.00 | Summation | GD2 I[27] | -1.91 0.07
125.00 | Summation | GD2 J[28] | 3.08 -1.69
126.00 | Summation | GD2 I[28] | -1.28 -1.60
126.00 | Summation | GD2 J[60] | 3.72 -5.26
127.00 | Summation | GD2 I[60] | 6.30 -5.11
127.00 | Summation | GD2 J[83] | 11.30 -31.50
128.00 | Summation | GD2 I[31] | -2.93 -0.09
128.00 | Summation | GD2 J[32]]2.07 1.20
129.00 | Summation | GD2 I[32] | -3.12 1.10
129.00 | Summation | GD2 J[62] | 1.87 2.97
130.00 | Summation | GD2 I[62] | -0.36 291
130.00 | Summation | GD2 J[85] | 4.64 -3.52
131.00 | Summation | GD2 1[33] | -3.78 0.03
131.00 | Summation | GD2 J[34] | 1.22 3.87
132.00 | Summation | GD2 I[34] | -2.75 3.93
132.00 | Summation | GD2 J[63] | 2.24 4.68
133.00 | Summation | GD2 I[63] | -0.94 4.77
133.00 | Summation | GD2 J[86] | 4.06 0.09
134.00 | Summation | GD2 I[35] | -4.05 0.01
134.00 | Summation | GD2 J[36] | 0.94 4.67
135.00 | Summation | GD2 I[36] | -2.54 4.68
135.00 | Summation | GD2 J[64] | 2.46 4.80
136.00 | Summation | GD2 I[64] | -0.88 4.81
136.00 | Summation | GD2 J[87] | 4.11 -0.03
137.00 | Summation | GD2 I[37] | -4.01 0.01
137.00 | Summation | GD2 J[38]]0.98 4.55
138.00 | Summation | GD2 I[38] | -2.47 4.56
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138.00 | Summation | GD2 J[65]]2.52 4.49
139.00 | Summation | GD2 I[65] | -0.99 4.51
139.00 | Summation | GD2 J[88] | 4.01 -0.01
140.00 | Summation | GD2 I[39] | -3.90 0.01
140.00 | Summation | GD2 J[40] | 1.10 4.20
141.00 | Summation | GD2 I[40] | -2.48 4.22
141.00 | Summation | GD2 J[66] | 2.52 4.16
142.00 | Summation | GD2 I[66] | -1.11 4.17
142.00 | Summation | GD2 J[89] | 3.89 -0.01
143.00 | Summation | GD2 1[41] | -3.67 -0.02
143.00 | Summation | GD2 J[42]] 1.33 3.49
144.00 | Summation | GD2 1[42] | -2.50 3.46
144.00 | Summation | GD2 J[67]]2.50 3.46
145.00 | Summation | GD2 I[67] | -1.32 3.49
145.00 | Summation | GD2 J[90] | 3.68 -0.05
146.00 | Summation | GD2 1[43] | -3.00 0.12
146.00 | Summation | GD2 J[44] | 2.00 1.62
147.00 | Summation | GD2 1[44] | -2.52 1.75
147.00 | Summation | GD2 J[68]]2.48 1.80
148.00 | Summation | GD2 I[68] | -1.98 1.69
148.00 | Summation | GD2 J[91]]3.02 0.13
149.00 | Summation | GD2 I[45] | -2.43 -0.70
149.00 | Summation | GD2 J[46] | 2.56 -0.89
150.00 | Summation | GD2 I[46] | -2.66 -1.74
150.00 | Summation | GD2 J[69] | 2.34 -1.26
151.00 | Summation | GD2 I[69] | -2.97 -1.42
151.00 | Summation | GD2 J[92] | 2.02 0.01
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Bang 4 - Gia tri M6 men tai gbi 1,2, 3,4 vanhip 1, 2, 3:

Goi 1 Goi 2 Goi 3 Goi 4
0 KNm -4058,24 KNm -1216,35 KNm 0 KNm
Nhip 1 Nhip 2 Nhip 3
434,53 KNm 2356,57 KNm 114,96 KNm

Bang 5 - Xuat két qiia ndi lwc giai doan 3:

Elem Load Stage | Part Shear-z omenty

(kN) (kN-m)

1.00 Summation | GD3 | I[1] |-231.78 -0.83

1.00 Summation | GD3 | J[3] -75.76 768.02

2.00 Summation | GD3 | I[2] |-229.09 0.98

2.00 Summation | GD3 | J[4] |-73.06 756.34

3.00 Summation | GD3 | I[3] -74.91 767.07

3.00 Summation | GD3 | J[5] | 81.12 751.55

4.00 Summation | GD3 | I[4] -70.65 757.39

4.00 Summation | GD3 | J[6] | 85.37 720.60

5.00 Summation | GD3 | I[5] | 80.29 750.64

5.00 Summation | GD3 | J[7] |236.31 -40.86

6.00 Summation | GD3 | I[6] | 88.02 721.54

6.00 Summation | GD3 | J[8] |244.04 -108.61

7.00 Summation | GD3 | [[7] |234.38 -41.65

7.00 Summation | GD3 | J[9] |390.40 -1,603.60
8.00 Summation | GD3 | I[8] |249.10 -107.84

8.00 Summation | GD3 | J[10] |405.13 -1,743.43
9.00 Summation | GD3 | I[9] | 389.08 -1,604.18
9.00 Summation | GD3 | J[11] | 513.90 -3,410.14
10.00 | Summation | GD3 | I[10] |413.74 -1,742.92
10.00 | Summation | GD3 | J[12] | 538.56 -3,647.50




11.00 | Summation | GD3 |I[11] |-556.86 -3,763.03
11.00 | Summation | GD3 | J[13] |-525.65 -3,221.78
12.00 | Summation | GD3 | I[12] |-542.48 -3,676.06
12.00 | Summation | GD3 | J[14] |-511.27 -3,149.19
13.00 | Summation | GD3 | I[13] |-521.38 -3,222.22
13.00 | Summation | GD3 | J[15] |-365.35 -1,005.40
14.00 | Summation | GD3 | I[14] |-508.18 -3,148.92
14.00 | Summation | GD3 | J[16] |-352.15 -998.10
15.00 | Summation | GD3 | I[15] |-360.13 -1,006.55
15.00 | Summation | GD3 |J[17] |-204.11 404.04
16.00 | Summation | GD3 | I[16] |-354.60 -997.27
16.00 | Summation | GD3 | J[18] |-198.58 385.68
17.00 | Summation | GD3 | I[17] |-201.41 402.44
17.00 | Summation | GD3 | J[19] |-45.38 1,019.42
18.00 | Summation | GD3 | I[18] |-199.27 386.89
18.00 | Summation | GD3 | J[20] |-43.25 993.18
19.00 | Summation | GD3 | I[19] |-44.91 1,017.54
19.00 | Summation | GD3 | J[21] | 111.12 852.01
20.00 | Summation | GD3 | I[20] |-41.70 994.66
20.00 | Summation | GD3 |J[22] | 114.32 813.11
21.00 | Summation | GD3 | I[21] | 110.63 849.93
21.00 | Summation | GD3 | J[23] | 266.66 -93.29
22.00 | Summation | GD3 | I[22] | 116.75 814.77
22.00 | Summation | GD3 | J[24] |272.78 -159.05
23.00 | Summation | GD3 | I[23] | 266.23 -95.51
23.00 | Summation | GD3 | J[25] |422.26 -1,816.75
24.00 | Summation | GD3 | I[24] |275.19 -157.26
24.00 | Summation | GD3 | J[26] |431.21 -1,923.26
25.00 | Summation | GD3 | I[25] |422.48 -1,819.06




25.00 | Summation | GD3 | J[27] | 578.51 -4,321.54
26.00 | Summation | GD3 [ 1[26] |434.25 -1,921.40
26.00 | Summation | GD3 [ J[28] | 590.27 -4,482.70
27.00 | Summation | GD3 | I[27] | 580.28 -4,323.89
27.00 | Summation | GD3 | J[29] | 642.69 -5,546.85
28.00 | Summation | GD3 | I[28] | 595.97 -4,480.83
28.00 | Summation | GD3 | J[30] | 658.38 -5,735.19
29.00 | Summation | GD3 [1[29] |-749.74 -5,720.21
29.00 | Summation | GD3 |J[31] |-656.12 -3,611.41
30.00 | Summation [ GD3 |I[30] |-750.90 -5,756.44
30.00 | Summation | GD3 |J[32] [-657.29 -3,644.15
31.00 | Summation [ GD3 |I[31] |-652.81 -3,616.02
31.00 | Summation | GD3 | J[33] [-496.79 -742.01
32.00 | Summation [ GD3 |I[32] |-654.33 -3,640.48
32.00 | Summation [ GD3 |J[34] |-498.31 -758.88
33.00 | Summation | GD3 |I[33] |-494.53 -747.06
33.00 | Summation [ GD3 | J[35] |-338.51 1,335.54
34.00 | Summation | GD3 [ 1[34] [ -497.60 -754.89
34.00 | Summation | GD3 | J[36] |-341.58 1,343.06
35.00 | Summation | GD3 |I[35] [-337.72 1,330.17
35.00 | Summation [ GD3 |J[37] |-181.70 2,628.72
36.00 | Summation | GD3 |I[36] |-340.13 1,347.29
36.00 | Summation | GD3 [ J[38] [-184.10 2,657.87
37.00 | Summation | GD3 |I[37] [-181.96 2,623.15
37.00 | Summation | GD3 |J[39] [-25.94 3,142.90
38.00 | Summation [ GD3 |I[38] |-181.64 2,662.28
38.00 | Summation [ GD3 | J[40] |-25.62 3,180.42
39.00 | Summation | GD3 [1[39] [-26.41 3,137.21
39.00 | Summation [ GD3 |J[41] | 129.61 2,879.20
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40.00 | Summation | GD3 [ I[40] |-23.01 3,184.95
40.00 | Summation | GD3 | J[42] | 133.01 2,909.95
41.00 | Summation | GD3 [ 1[41] | 129.80 2,873.48
41.00 | Summation | GD3 | J[43] | 285.83 1,834.40
42.00 | Summation | GD3 [ 1[42] | 134.97 2,914.56
42.00 | Summation | GD3 | J[44] | 291.00 1,849.63
43.00 | Summation | GD3 [ 1[43] | 286.76 1,828.71
43.00 | Summation | GD3 [ J[45] | 442.78 4.85
44.00 | Summation | GD3 | 1[44] | 293.75 1,854.37
44.00 | Summation | GD3 | J[46] | 449.77 -4.43
45.00 | Summation | GD3 | I[47] |-226.63 0.13
45.00 | Summation | GD3 [ J[48] | -70.60 743.19
46.00 | Summation | GD3 [ 1[48] | -68.71 743.39
46.00 | Summation | GD3 [ J[49] | 87.32 696.87
47.00 | Summation | GD3 | I[49] | 93.27 697.04
47.00 | Summation | GD3 [ J[50] | 249.30 -159.39
48.00 | Summation | GD3 [ I[50] | 253.27 -159.27
48.00 | Summation | GD3 [ J[51] | 409.29 -1,815.67
49.00 | Summation | GD3 [ I[51] |405.28 -1,815.54
49.00 | Summation | GD3 | J[52] | 530.10 -3,686.29
50.00 | Summation | GD3 | I[70] |-231.75 -0.27
50.00 [ Summation | GD3 | J[71] |-75.73 768.43
51.00 | Summation [ GD3 | I[71] |-65.88 768.14
51.00 | Summation | GD3 |J[72] [90.14 707.49
52.00 | Summation | GD3 | I[72] | 97.36 707.30
52.00 | Summation [ GD3 | J[73] |253.38 -169.55
53.00 [ Summation | GD3 | I[73] |261.28 -169.64
53.00 | Summation | GD3 |J[74] |417.30 -1,866.08
54.00 | Summation | GD3 |I[74] |[429.02 -1,866.14




54.00 | Summation | GD3 | J[75] |553.84 -3,831.85
55.00 | Summation | GD3 |I[52] [-537.52 -3,691.92
55.00 | Summation | GD3 |J[53] [-506.32 -3,170.00
56.00 | Summation [ GD3 |I[53] |-514.06 -3,169.76
56.00 | Summation | GD3 | J[54] |-358.03 -989.53
57.00 | Summation | GD3 | I[54] |-358.75 -989.39
57.00 | Summation | GD3 | J[55] |-202.73 414.31
58.00 [ Summation [ GD3 | I[55] [-199.76 414.50
58.00 [ Summation | GD3 | J[56] |-43.73 1,023.22
59.00 | Summation | GD3 | I[56] |-38.94 1,023.43
59.00 | Summation | GD3 | J[57] [ 117.08 828.08
60.00 | Summation | GD3 | I[57] | 122.60 828.32
60.00 [ Summation | GD3 | J[58] |278.63 -174.75
61.00 | Summation | GD3 | I[58] [283.57 -174.50
61.00 | Summation | GD3 | J[59] |439.60 -1,982.43
62.00 | Summation | GD3 | I[59] [440.82 -1,982.18
62.00 | Summation [ GD3 | J[60] | 596.85 -4,576.35
63.00 | Summation [ GD3 | I[60] | 589.65 -4,576.04
63.00 | Summation | GD3 |J[61] [ 652.07 -5,817.76
64.00 | Summation | GD3 | I[75] |-581.83 -3,833.43
64.00 | Summation | GD3 |J[76] [-550.62 -3,267.21
65.00 | Summation [ GD3 | I[76] |-535.26 -3,267.27
65.00 | Summation | GD3 | J[77] |-379.24 -981.02
66.00 | Summation | GD3 | I[77] |-366.30 -980.84
66.00 | Summation | GD3 | J[78] |-210.27 460.60
67.00 | Summation | GD3 | I[78] |-200.26 460.80
67.00 | Summation | GD3 | J[79] |-44.23 1,072.03
68.00 [ Summation | GD3 | I[79] |-36.05 1,072.22
68.00 | Summation | GD3 |J[80] [ 119.97 862.43




69.00 | Summation | GD3 127.50 862.61
69.00 | Summation | GD3 283.52 -164.95
70.00 | Summation | GD3 291.58 -164.77
70.00 | Summation | GD3 447.61 -2,012.74
71.00 | Summation | GD3 458.11 -2,012.55
71.00 | Summation | GD3 614.14 -4,693.18
72.00 | Summation | GD3 628.85 -4,693.01
72.00 | Summation | GD3 691.26 -6,013.13
73.00 | Summation | GD3 -752.24 -5,820.12
73.00 | Summation | GD3 -658.62 -3,703.84
74.00 | Summation | GD3 -663.40 -3,703.10
74.00 | Summation | GD3 -507.37 -776.19
75.00 | Summation | GD3 -505.97 -775.61
75.00 | Summation | GD3 -349.94 1,364.18
76.00 | Summation | GD3 -345.58 1,364.85
76.00 | Summation | GD3 -189.55 2,702.67
77.00 | Summation | GD3 -184.05 2,703.36
77.00 | Summation | GD3 -28.03 3,233.55
78.00 | Summation | GD3 -22.17 3,234.27
78.00 | Summation | GD3 133.86 2,955.06
79.00 | Summation | GD3 139.01 2,955.77
79.00 | Summation | GD3 295.04 1,870.66
80.00 | Summation | GD3 296.38 1,871.45
80.00 | Summation | GD3 452.41 -0.51
81.00 | Summation | GD3 -787.38 -6,014.40
81.00 | Summation | GD3 -693.77 -3,792.68
82.00 | Summation | GD3 -680.27 -3,792.48
82.00 | Summation | GD3 -524.24 -781.21
83.00 | Summation | GD3 -513.62 -780.74




83.00 | Summation | GD3 | J[87] |-357.59 1,397.28
84.00 | Summation | GD3 | I[87] |-349.20 1,397.75
84.00 | Summation | GD3 | J[88] |-193.17 2,753.69
85.00 | Summation | GD3 | I[88] |-185.89 2,754.16
85.00 | Summation | GD3 |J[89] [-29.86 3,293.52
86.00 | Summation | GD3 | I[89] [-22.86 3,293.96
86.00 | Summation | GD3 |J[90] [ 133.17 3,018.18
87.00 | Summation | GD3 | 1[90] [ 140.85 3,018.57
87.00 | Summation | GD3 | J[91] [296.88 1,924.23
88.00 | Summation | GD3 |I[91] [306.85 1,924.38
88.00 | Summation | GD3 | J[92] | 462.87 0.08
89.00 | Summation | GD3 | I[1] -2.43 -0.90
89.00 | Summation | GD3 | J[2] 2.57 -1.11
90.00 | Summation | GD3 | I[2] -3.70 -2.10
90.00 | Summation | GD3 | J[47] [ 1.29 1.51
91.00 | Summation | GD3 [ 1[47] |3.68 0.17
91.00 | Summation [ GD3 | J[70] | 8.68 -18.37
92.00 | Summation | GD3 | I[3] -0.85 0.13
92.00 | Summation | GD3 |[J[4] |[4.15 -4.82
93.00 | Summation | GD3 | I[4] 1.74 -4.53
93.00 | Summation | GD3 | J[48] [ 6.74 -17.24
94.00 | Summation | GD3 | I[48] |4.85 -16.74
94.00 | Summation | GD3 [ J[71] [9.84 -38.78
95.00 | Summation | GD3 |I[5] |[0.83 0.61
95.00 | Summation | GD3 |J[6] |[5.83 -9.37
96.00 | Summation | GD3 [1I[6] |3.18 -8.73
96.00 | Summation | GD3 | J[49] | 8.18 -25.77
97.00 | Summation | GD3 | 1[49] [2.22 -25.15
97.00 | Summation | GD3 |J[72] | 7.21 -39.30




98.00 | Summation | GD3 | I[7] 1.94 1.02
98.00 | Summation | GD3 |[J[8] [6.93 -12.28
99.00 | Summation | GD3 | I[8] 1.87 -11.28
99.00 | Summation | GD3 | J[50] [ 6.86 -24.37
100.00 | Summation | GD3 | I[50] |2.90 -23.50
100.00 | Summation | GD3 [ J[73] | 7.89 -39.68
101.00 | Summation | GD3 | I[9] 1.32 0.57
101.00 | Summation | GD3 [ J[10] | 6.32 -10.89
102.00 | Summation | GD3 [1[10] |-2.29 -10.87
102.00 | Summation | GD3 | J[51] |2.71 -11.50
103.00 | Summation | GD3 [ I[51] | 6.72 -11.93
103.00 | Summation | GD3 | J[74] | 11.72 -39.59
104.00 | Summation | GD3 [ I[13] |-4.28 -1.56
104.00 | Summation | GD3 [ J[14] | 0.72 3.78
105.00 | Summation | GD3 [ 1[14] |-2.37 2.61
105.00 | Summation | GD3 [ J[53] | 2.62 2.24
106.00 | Summation | GD3 [ 1[53] | 10.36 1.67
106.00 | Summation | GD3 [ J[76] | 15.36 -36.92
107.00 | Summation | GD3 [I[15] |-5.22 -0.34
107.00 | Summation | GD3 | J[16] |-0.22 7.82
108.00 | Summation | GD3 [ I[16] |2.23 7.72
108.00 | Summation | GD3 | J[54] | 7.22 -6.46
109.00 | Summation | GD3 [ 1[54] | 7.94 -6.67
109.00 | Summation | GD3 [ J[77] | 12.94 -37.99
110.00 | Summation | GD3 | I[17] |-2.70 0.01
110.00 | Summation | GD3 [ J[18] |2.30 0.61
111.00 | Summation | GD3 | I[18] | 2.99 0.57
111.00 | Summation | GD3 [ J[55] | 7.99 -15.90
112.00 | Summation | GD3 [ I[55] | 5.02 -16.06




112.00 | Summation | GD3 10.01 -38.61
113.00 | Summation | GD3 -0.48 0.28
113.00 | Summation | GD3 4.52 -5.78
114.00 | Summation | GD3 2.98 -5.51
114.00 | Summation | GD3 7.97 -21.94
115.00 | Summation | GD3 3.18 -21.77
115.00 | Summation | GD3 8.18 -38.81
116.00 | Summation | GD3 0.49 0.54
116.00 | Summation | GD3 5.48 -8.41
117.00 | Summation | GD3 3.05 -7.86
117.00 | Summation | GD3 8.05 -24.51
118.00 | Summation | GD3 2.53 -24.03
118.00 | Summation | GD3 7.53 -39.12
119.00 | Summation | GD3 0.42 0.83
119.00 | Summation | GD3 542 -7.93
120.00 | Summation | GD3 3.01 -7.09
120.00 | Summation | GD3 8.01 -23.61
121.00 | Summation | GD3 3.06 -22.81
121.00 | Summation | GD3 8.06 -39.49
122.00 | Summation | GD3 -0.22 1.13
122.00 | Summation | GD3 4.77 -5.70
123.00 | Summation | GD3 1.74 -4.53
123.00 | Summation | GD3 6.73 -17.24
124.00 | Summation | GD3 5.51 -16.25
124.00 | Summation | GD3 10.51 -40.28
125.00 | Summation | GD3 -1.77 -0.28
125.00 | Summation | GD3 3.23 -2.47
126.00 | Summation | GD3 -2.47 -2.80
126.00 | Summation | GD3 2.53 -2.88




127.00 | Summation | GD3 9.72 -3.49
127.00 | Summation | GD3 14.71 -40.14
128.00 | Summation | GD3 -3.31 -0.57
128.00 | Summation | GD3 1.69 1.87
129.00 | Summation | GD3 -1.27 1.47
129.00 | Summation | GD3 3.73 -2.21
130.00 | Summation | GD3 8.50 -2.82
130.00 | Summation | GD3 13.50 -35.83
131.00 | Summation | GD3 -2.26 0.23
131.00 | Summation | GD3 2.74 -0.50
132.00 | Summation | GD3 2.03 -0.23
132.00 | Summation | GD3 7.03 -13.83
133.00 | Summation | GD3 5.63 -13.65
133.00 | Summation | GD3 10.63 -38.03
134.00 | Summation | GD3 -0.78 0.01
134.00 | Summation | GD3 4.21 -5.13
135.00 | Summation | GD3 2.77 -5.13
135.00 | Summation | GD3 7.76 -20.91
136.00 | Summation | GD3 3.39 -21.03
136.00 | Summation | GD3 8.39 -38.70
137.00 | Summation | GD3 0.26 0.00
137.00 | Summation | GD3 5.26 -8.28
138.00 | Summation | GD3 2.80 -8.29
138.00 | Summation | GD3 7.79 -24.17
139.00 | Summation | GD3 2.29 -24.22
139.00 | Summation | GD3 7.29 -38.60
140.00 | Summation | GD3 0.48 0.00
140.00 | Summation | GD3 5.47 -8.92
141.00 | Summation | GD3 2.87 -8.92




141.00 | Summation | GD3 | J[66] | 7.86 -25.01
142.00 | Summation | GD3 | I[66] |2.01 -25.08
142.00 | Summation | GD3 | J[89] | 7.00 -38.60
143.00 | Summation | GD3 | 1[41] |-0.19 -0.10
143.00 | Summation | GD3 | J[42] | 4.81 -7.03
144.00 | Summation | GD3 | 1[42] |2.85 -7.17
144.00 | Summation | GD3 | J[67] | 7.84 -23.21
145.00 | Summation | GD3 | [[67] |2.69 -23.23
145.00 | Summation | GD3 | J[90] | 7.69 -38.80
146.00 | Summation | GD3 | I[43] |-0.93 0.56
146.00 | Summation | GD3 | J[44] | 4.07 -4.14
147.00 | Summation | GD3 | 1[44] | 1.32 -3.64
147.00 | Summation | GD3 | J[68] | 6.31 -15.09
148.00 | Summation | GD3 | I[68] | 4.97 -15.54
148.00 | Summation | GD3 | J[91] | 9.97 -37.94
149.00 | Summation | GD3 | I[45] |-3.16 -2.18
149.00 | Summation | GD3 | J[46] | 1.84 -0.21
150.00 | Summation | GD3 | I[46] |-3.72 -2.61
150.00 | Summation | GD3 | J[69] | 1.27 1.06
151.00 | Summation | GD3 | 1[69] |4.47 1.07
151.00 | Summation | GD3 | J[92] | 9.47 -19.84

Bang 6 - Gia tri M6 men tai gbi 1,2, 3, 4 va nhip 1, 2, 3:

Goi 1 Goi 2 Goi 3 Goi 4
0 KNm -3763,03 KNm -4323,89 KNm 0 KNm
Nhip 1 Nhip 2 Nhip 3
750,64 KNm 1017,54 KNm 3142,9 KNm
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Bang 7 - Xuat két qiia ndi lwc giai doan 4:

Elem Load Stage | Part Shear-z p
(kN) (kN-m)

1.00 Summation | GD4 | I[1] -295.55 -0.84
1.00 Summation | GD4 | J[3] -76.35 928.91
2.00 Summation | GD4 | 1[2] -265.30 0.99
2.00 Summation | GD4 | J[4] -46.10 779.48
3.00 Summation | GD4 | 1[3] -64.23 927.95
3.00 Summation | GD4 | J[5] 154.97 701.09
4.00 Summation | GD4 | [[4] -55.04 780.53
4.00 Summation | GD4 | J[6] 164.17 507.71
5.00 Summation | GD4 | I[5] 161.63 700.17
5.00 Summation | GD4 | J[7] 380.83 -655.98
6.00 Summation | GD4 | I[6] 159.19 508.65
6.00 Summation | GD4 | J[8] 378.39 -835.29
7.00 Summation | GD4 | I[7] 389.47 -656.77
7.00 Summation | GD4 | J[9] 608.67 -3,152.10
8.00 Summation | GD4 | I[8] 372.76 -834.53
8.00 Summation | GD4 | J[10] | 591.96 -3,246.34
9.00 Summation | GD4 | I[9] 626.36 -3,152.68
9.00 Summation | GD4 | J[11] | 801.73 -6,008.86
10.00 Summation | GD4 | I[10] | 581.57 -3,245.84
10.00 Summation | GD4 | J[12] | 756.93 -5,922.83
11.00 Summation | GD4 | I[11] |-810.57 -6,361.65
11.00 Summation | GD4 | J[13] |-766.73 -5,573.00
12.00 Summation | GD4 | I[12] |-698.77 -5,951.47
12.00 Summation | GD4 | J[14] |-654.93 -5,274.62
13.00 Summation | GD4 | I[13] |-738.12 -5,573.44
13.00 Summation | GD4 | J[15] |-518.92 -2,430.84




14.00 Summation | GD4 | 1[14] |-676.23 -5,274.35
14.00 Summation | GD4 | J[16] |[-457.03 -2,441.18
15.00 Summation | GD4 | I[15] |-497.96 -2,432.00
15.00 Summation | GD4 | J[17] |-278.76 -490.21
16.00 Summation | GD4 | I[16] |-475.30 -2,440.34
16.00 Summation | GD4 | J[18] |-256.10 -611.86
17.00 Summation | GD4 | I[17] |-269.27 -491.82
17.00 Summation | GD4 [ J[19] |-50.06 306.50
18.00 Summation | GD4 | I[18] |-263.54 -610.65
18.00 Summation | GD4 | J[20] |-44.34 159.05
19.00 Summation | GD4 [ 1[19] |-47.83 304.62
19.00 Summation | GD4 | J[21] | 171.38 -4.26
20.00 Summation | GD4 | 1[20] | -44.49 160.53
20.00 Summation | GD4 | J[22] | 174.72 -165.05
21.00 Summation | GD4 | 1[21] | 172.10 -6.34
21.00 Summation | GD4 | J[23] | 391.30 -1,414.83
22.00 Summation | GD4 | I[22] | 175.96 -163.38
22.00 Summation | GD4 | J[24] | 395.16 -1,591.17
23.00 Summation | GD4 | 1[23] | 395.99 -1,417.05
23.00 Summation | GD4 | J[25] | 615.19 -3,944.98
24.00 Summation | GD4 | 1[24] | 392.37 -1,589.39
24.00 Summation | GD4 | J[26] | 611.57 -4,099.24
25.00 Summation | GD4 | I[25] | 628.60 -3,947.29
25.00 Summation | GD4 | J[27] | 847.80 -7,638.30
26.00 Summation | GD4 | I[26] [ 601.24 -4,097.38
26.00 Summation | GD4 | J[28] | 820.44 -7,651.59
27.00 Summation | GD4 | 1[27] | 872.68 -7,640.65
27.00 Summation | GD4 | J[29] | 960.36 -9,473.69
28.00 Summation | GD4 | 1[28] | 802.97 -7,649.73
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28.00 Summation | GD4 | J[30] | 890.65 -9,343.34
29.00 Summation | GD4 | 1[29] |-1,124.09 -9,647.03
29.00 Summation | GD4 | J[31] |-992.57 -6,472.03
30.00 Summation | GD4 | 1[30] |-1,055.04 -9,364.61
30.00 Summation | GD4 | J[32] |-923.52 -6,396.78
31.00 Summation | GD4 | 1[31] |-968.39 -6,476.65
31.00 Summation | GD4 | J[33] |-749.19 -2,182.68
32.00 Summation | GD4 | [[32] |-941.39 -6,393.10
32.00 Summation | GD4 | J[34] |-722.19 -2,234.13
33.00 Summation | GD4 | 1[33] |-735.78 -2,187.75
33.00 Summation | GD4 | J[35] |-516.57 943.12
34.00 Summation | GD4 | I[34] [-732.61 -2,230.12
34.00 Summation | GD4 | J[36] |-513.41 884.93
35.00 Summation | GD4 | 1[35] |-512.45 937.73
35.00 Summation | GD4 | J[37] |-293.25 2,951.96
36.00 Summation | GD4 | 1[36] |-515.30 889.18
36.00 Summation | GD4 | J[38] |-296.09 2,917.65
37.00 Summation | GD4 | [[37] |-294.25 2,946.38
37.00 Summation | GD4 | J[39] |-75.05 3,869.62
38.00 Summation | GD4 | 1[38] |-292.90 2,922.08
38.00 Summation | GD4 | J[40] |-73.70 3,838.56
39.00 Summation | GD4 [ 1[39] |-76.89 3,863.92
39.00 Summation | GD4 | J[41] | 142.32 3,700.34
40.00 Summation | GD4 | 1[40] |-69.74 3,843.10
40.00 Summation | GD4 | J[42] | 149.46 3,643.79
41.00 Summation | GD4 | 1[41] | 144.19 3,694.62
41.00 Summation | GD4 | J[43] |363.39 2,425.69
42.00 Summation | GD4 | [[42] | 149.73 3,648.40
42.00 Summation | GD4 | J[44] | 368.94 2,351.73




43.00 Summation | GD4 373.43 2,420.01
43.00 Summation | GD4 592.63 4.84
44.00 Summation | GD4 362.57 2,356.46
44.00 Summation | GD4 581.78 -4.41
45.00 Summation | GD4 -262.80 0.14
45.00 Summation | GD4 -43.60 766.14
46.00 Summation | GD4 -52.93 766.34
46.00 Summation | GD4 166.27 483.01
47.00 Summation | GD4 164.80 483.18
47.00 Summation | GD4 384.00 -888.80
48.00 Summation | GD4 377.30 -888.70
48.00 Summation | GD4 596.50 -3,323.22
49.00 Summation | GD4 573.00 -3,323.09
49.00 Summation | GD4 748.36 -5,965.81
50.00 Summation | GD4 -295.16 -0.28
50.00 Summation | GD4 -75.96 927.54
51.00 Summation | GD4 -54.83 927.25
51.00 Summation | GD4 164.37 653.38
52.00 Summation | GD4 179.15 653.19
52.00 Summation | GD4 398.35 -790.57
53.00 Summation | GD4 417.02 -790.65
53.00 Summation | GD4 636.22 -3,423.77
54.00 Summation | GD4 667.41 -3,423.82
54.00 Summation | GD4 842.77 -6,444.20
55.00 Summation | GD4 -694.92 -5,971.47
55.00 Summation | GD4 -651.08 -5,298.47
56.00 Summation | GD4 -682.92 -5,298.23
56.00 Summation | GD4 -463.72 -2,431.65
57.00 Summation | GD4 -479.71 -2,431.50




57.00 Summation | GD4 [ J[55] |-260.51 -580.95
58.00 Summation | GD4 | I[55] |-264.17 -580.75
58.00 Summation | GD4 | J[56] | -44.97 192.11
59.00 Summation | GD4 [ I[56] |-41.93 192.32
59.00 Summation | GD4 | J[57] | 177.27 -146.04
60.00 Summation | GD4 | I[57] | 181.63 -145.80
60.00 Summation | GD4 | J[58] |400.83 -1,601.95
61.00 Summation | GD4 | [[58] | 400.84 -1,601.70
61.00 Summation | GD4 | J[59] | 620.04 -4,153.92
62.00 Summation | GD4 [ 1[59] | 608.35 -4,153.67
62.00 Summation | GD4 | J[60] | 827.55 -7,743.44
63.00 Summation | GD4 | 1[60] | 797.26 -7,743.13
63.00 Summation | GD4 | J[61] | 884.94 -9,425.32
64.00 Summation | GD4 [ 1[75] |-835.05 -6,445.78
64.00 Summation | GD4 | J[76] |-791.21 -5,632.65
65.00 Summation | GD4 | 1[76] |-751.69 -5,632.72
65.00 Summation | GD4 | J[77] |-532.49 -2,422.27
66.00 Summation | GD4 | [[77] |-504.21 -2,422.09
66.00 Summation | GD4 | J[78] |-285.01 -449.05
67.00 Summation | GD4 | 1[78] |-268.40 -448.86
67.00 Summation | GD4 | J[79] |-49.20 345.16
68.00 Summation | GD4 [ 1[79] |-39.35 345.35
68.00 Summation | GD4 | J[80] | 179.85 -5.89
69.00 Summation | GD4 | 1[80] | 188.52 -5.71
69.00 Summation | GD4 | J[81] |407.72 -1,496.29
70.00 Summation | GD4 | I[81] |420.79 -1,496.10
70.00 Summation | GD4 | J[82] | 639.99 -4,148.05
71.00 Summation | GD4 | I[82] | 663.58 -4,147.85
71.00 Summation | GD4 | J[83] | 882.79 -8,013.77




72.00 Summation | GD4 | I[83] | 920.67 -8,013.59
72.00 Summation | GD4 | J[84] | 1,008.35 -9,942.61
73.00 Summation | GD4 | [[61] |-1,056.07 -9,427.69
73.00 Summation | GD4 | J[62] |-924.55 -6,456.76
74.00 Summation | GD4 | 1[62] |-950.32 -6,456.01
74.00 Summation | GD4 | J[63] |-731.12 -2,252.42
75.00 Summation | GD4 | I[63] |-740.98 -2,251.82
75.00 Summation | GD4 | J[64] |-521.77 905.05
76.00 Summation | GD4 | [[64] |-520.79 905.73
76.00 Summation | GD4 | J[65] |-301.59 2,961.69
77.00 Summation | GD4 | [[65] |-295.36 2,962.39
77.00 Summation | GD4 | J[66] |-76.16 3,891.18
78.00 Summation | GD4 | I[66] | -68.93 3,891.90
78.00 Summation | GD4 | J[67] | 150.27 3,688.56
79.00 Summation | GD4 | 1[67] | 153.75 3,689.26
79.00 Summation | GD4 | J[68] | 372.95 2,372.53
80.00 Summation | GD4 | [[68] | 365.16 2,373.32
80.00 Summation | GD4 | J[69] | 584.36 -0.49
81.00 Summation | GD4 | 1[84] |-1,161.95 -9,943.89
81.00 Summation | GD4 | J[85] |-1,030.43 -6,655.31
82.00 Summation | GD4 | I[85] |-995.98 -6,655.12
82.00 Summation | GD4 | J[86] |-776.78 -2,223.23
83.00 Summation | GD4 | [[86] |-754.93 -2,222.78
83.00 Summation | GD4 | J[87] |[-535.73 1,003.88
84.00 Summation | GD4 | 1[87] |-523.97 1,004.34
84.00 Summation | GD4 | J[88] |-304.77 3,076.19
85.00 Summation | GD4 | [[88] |-298.21 3,076.65
85.00 Summation | GD4 | J[89] |[-79.01 4,019.69
86.00 Summation | GD4 | I[89] |-73.37 4,020.13
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86.00 Summation | GD4 | J[90] | 145.83 3,838.97
87.00 Summation | GD4 | 1[90] | 155.20 3,839.37
87.00 Summation | GD4 | J[91] | 374.40 2,515.36
88.00 Summation | GD4 | 1[91] |393.49 2,515.52
88.00 Summation | GD4 | J[92] | 612.69 0.06
89.00 Summation | GD4 | I[1] -16.67 -38.33
89.00 Summation | GD4 | J[2] -11.68 4.20
90.00 Summation | GD4 | I[2] -3.79 0.59
90.00 Summation | GD4 | J[47] | 1.21 4.45
91.00 Summation | GD4 | 1[47] | 17.64 5.16
91.00 Summation | GD4 | J[70] | 22.64 -55.26
92.00 Summation | GD4 | I[3] -12.12 -55.94
92.00 Summation | GD4 | J[4] -7.13 -27.07
93.00 Summation | GD4 | 1[4] 1.81 -25.49
93.00 Summation | GD4 | J[48] |6.81 -38.41
94.00 Summation | GD4 | [[48] | 16.14 -39.05
94.00 Summation | GD4 | J[71] |21.14 -94.97
95.00 Summation | GD4 | I[5] -6.66 -56.14
95.00 Summation | GD4 | J[6] -1.66 -43.66
96.00 Summation | GD4 | I[6] 3.32 -41.02
96.00 Summation | GD4 | J[49] |8.31 -58.46
97.00 Summation | GD4 | 1[49] |9.78 -59.52
97.00 Summation | GD4 | J[72] | 14.78 -96.36
98.00 Summation | GD4 | I[7] -8.64 -57.12
98.00 Summation | GD4 | J[8] -3.64 -38.71
99.00 Summation | GD4 | I[8] 1.99 -36.27
99.00 Summation | GD4 | J[50] |6.98 -49.72
100.00 [ Summation | GD4 | I[50] | 13.68 -49.78
100.00 | Summation | GD4 [ J[73] | 18.67 -98.30
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101.00 | Summation | GD4 | I[9] -17.70 -61.64
101.00 | Summation | GD4 [ J[10] |-12.70 -16.04
102.00 [ Summation | GD4 | I[10] |-2.31 -16.64
102.00 | Summation | GD4 | J[51] |2.69 -17.22
103.00 | Summation | GD4 | I[51] |26.19 -16.40
103.00 | Summation | GD4 | J[74] |31.19 -102.47
104.00 | Summation | GD4 | I[13] |-28.61 -67.40
104.00 | Summation | GD4 | J[14] |-23.62 10.93
105.00 | Summation | GD4 | I[14] |-2.31 6.89
105.00 | Summation | GD4 | J[53] |2.69 6.32
106.00 | Summation | GD4 | I[53] |34.53 8.46
106.00 | Summation | GD4 [J[76] |39.52 -102.61
107.00 [ Summation | GD4 | I[15] |-20.96 -62.01
107.00 | Summation | GD4 |J[16] |-15.97 -6.61
108.00 | Summation | GD4 | I[16] |2.30 -7.31
108.00 | Summation | GD4 | J[54] | 7.29 -21.69
109.00 | Summation | GD4 | 1[54] |23.29 -21.78
109.00 [ Summation | GD4 | J[77] | 28.28 -99.13
110.00 | Summation | GD4 [I[17] |-9.49 -59.15
110.00 | Summation | GD4 | J[18] |-4.49 -38.18
111.00 | Summation | GD4 |I[18] |2.95 -37.55
111.00 | Summation | GD4 | J[55] |7.94 -53.89
112.00 [ Summation [ GD4 | I[55] |11.61 -55.09
112.00 | Summation | GD4 | J[78] | 16.60 -97.41
113.00 | Summation | GD4 |I[19] |-2.24 -58.13
113.00 | Summation | GD4 | J[20] |2.76 -58.91
114.00 | Summation | GD4 [1[20] |2.90 -57.59
114.00 [ Summation | GD4 | J[56] | 7.90 -73.80
115.00 | Summation | GD4 [1[56] |4.86 -74.94
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115.00 | Summation | GD4 |J[79] |9.85 -97.00
116.00 | Summation | GD4 | 1[21] [-0.72 -57.77
116.00 [ Summation | GD4 | J[22] |4.28 -63.10
117.00 | Summation | GD4 |1[22] |3.03 -61.42
117.00 | Summation | GD4 | J[57] | 8.03 -78.01
118.00 | Summation | GD4 | 1[57] |3.67 -78.81
118.00 | Summation | GD4 | J[80] | 8.67 -97.31
119.00 [ Summation | GD4 |1]23] | -4.69 -57.90
119.00 | Summation | GD4 | J[24] |0.31 -51.32
120.00 | Summation | GD4 | 1[24] |3.09 -49.48
120.00 | Summation | GD4 | J[58] | 8.09 -66.26
121.00 | Summation | GD4 | I[58] | 8.08 -66.47
121.00 [ Summation | GD4 | J[81] | 13.07 -98.20
122.00 | Summation | GD4 | 1[25] |-13.41 -59.48
122.00 | Summation | GD4 | J[26] |-8.42 -26.74
123.00 | Summation | GD4 | 1[26] | 1.91 -25.41
123.00 | Summation [ GD4 [ J[59] |6.91 -38.65
124.00 | Summation [ GD4 | I[59] | 18.60 -37.66
124.00 | Summation | GD4 [ J[82] |23.59 -100.95
125.00 | Summation | GD4 | I[27] |-24.88 -66.01
125.00 | Summation | GD4 | J[28] |-19.88 1.13
126.00 | Summation | GD4 | 1[28] |-2.41 -1.61
126.00 [ Summation | GD4 | J[60] |2.59 -1.89
127.00 | Summation | GD4 [1[60] |32.89 -0.06
127.00 | Summation | GD4 | J[83] |37.88 -106.22
128.00 | Summation | GD4 | I[31] |-24.18 -63.84
128.00 | Summation | GD4 [ J[32] |-19.18 1.20
129.00 [ Summation | GD4 |1[32] |-1.30 -0.82
129.00 | Summation | GD4 | J[62] |3.69 -4.40
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130.00 | Summation | GD4 | 1[62] |29.46 -3.23

130.00 | Summation | GD4 | J[85] | 34.45 -99.10
131.00 [ Summation | GD4 |1[33] |-13.42 -60.11
131.00 | Summation | GD4 | J[34] |-8.42 -27.35
132.00 | Summation | GD4 | 1[34] |2.00 -26.87
132.00 | Summation | GD4 | J[63] | 6.99 -40.35
133.00 | Summation | GD4 | 1[63] | 16.85 -40.29
133.00 [ Summation [ GD4 | J[86] | 21.85 -98.34
134.00 | Summation | GD4 | I[35] |-4.13 -59.02
134.00 | Summation | GD4 | J[36] | 0.87 -54.13
135.00 | Summation | GD4 | 1[36] |2.75 -53.32
135.00 | Summation | GD4 [ J[64] | 7.75 -69.07
136.00 [ Summation | GD4 | 1[64] | 6.77 -69.96
136.00 | Summation | GD4 | J[87] | 11.76 -97.75
137.00 | Summation | GD4 | I[37] | 1.00 -58.86
137.00 | Summation | GD4 | J[38] |6.00 -69.36
138.00 | Summation | GD4 [1[38] |2.80 -68.49
138.00 [ Summation | GD4 | J[65] | 7.80 -84.39
139.00 | Summation | GD4 [I[65] | 1.56 -85.29
139.00 | Summation | GD4 | J[88] | 6.56 -97.48
140.00 | Summation | GD4 | 1[39] | 1.84 -58.71
140.00 | Summation | GD4 [ J[40] | 6.83 -71.71
141.00 [ Summation | GD4 | 1[40] |2.87 -70.75
141.00 | Summation | GD4 | J[66] | 7.87 -86.87
142.00 | Summation | GD4 | I[66] | 0.64 -87.89
142.00 | Summation | GD4 | J[89] | 5.64 -97.31
143.00 | Summation | GD4 | 1[41] |-1.87 -58.38
143.00 [ Summation | GD4 | J[42] |3.12 -60.26
144.00 | Summation | GD4 [ 1[42] |2.85 -59.27
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144.00 | Summation | GD4 | J[67] | 7.85 -75.33
145.00 | Summation | GD4 [ 1[67] |4.37 -76.48
145.00 | Summation | GD4 | J[90] | 9.37 -97.09
146.00 | Summation | GD4 | I[43] |-10.04 -56.68
146.00 | Summation | GD4 | J[44] |-5.05 -34.03
147.00 | Summation | GD4 | 1[44] | 1.31 -32.84
147.00 | Summation | GD4 [ J[68] |6.31 -44.26
148.00 [ Summation [ GD4 | 1[68] | 14.09 -45.46
148.00 | Summation | GD4 | J[91] | 19.09 -95.23
149.00 | Summation | GD4 | 1[45] |-17.47 -39.77
149.00 | Summation | GD4 | J[46] |-12.48 5.16

150.00 | Summation | GD4 | 1[46] |-3.72 0.12

150.00 | Summation | GD4 |J[69] | 1.28 3.78

151.00 | Summation | GD4 | 1[69] | 18.76 6.42

151.00 | Summation | GD4 | J[92] |23.75 -57.34

Bang 8 - Gia tri M6 men tai géi 1, 2, 3, 4 va nhip 1, 2, 3:

Goi 1 Goi 2 Goi 3 Goi 4
0 KNm -6361,65 KNm -7640,65 KNm 0 KNm
Nhip 1 Nhip 2 Nhip 3
700,17 KNm 304,62 KNm 3869,62 KNm
Bang 9 - Két qiia so sanh ndi lwc tai céc vi tri:
Gid tri M6 men (KNm):

Goil: | Goi2 Goi 3 Go6i4 | Nhipl | Nhip2 Nhip 3
0.00 -1,340.60 | -527.56 0.00 1,683.85 |47.28 711.39
0.00 -4,508.24 | -1,216.35 | 0.00 434.53 2,356.57 | 114.90
0.00 -3,763.03 | -4,323.89 | 0.00 750.64 1,017.54 | 3,142.90
0.00 -6,361.65 | -7,640.65 | 0.00 100.17 304.62 3,869.63
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Bang 10 — Sy thay déi ni lwc tai gbi va tai nhip.

Sw Thay Poi Néi Lwc Tai Goi 2
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CHUONG 4: PIEU CHINH NOI LUC DAM THEP
LIEN TUC 3 NHIP

Dieu chinh ngi luc

Dung bién phap kich dan dé diéu chinh tng suét trong cau dam thép lién hop

ban bé tong cdt thép 3 nhip lién tuc.

4.2.

4.3.

Muc dich:

— Téan dung kha nang chiu nén ctua bé tong, dua ban vao lam vi¢c nhiéu
hon = giam su 1am viéc cua thép va tiét kiém thép.

—  Chéng niit cho phan ban chiu kép (M am).

Ciac bwéc thue hién viée diéu chinh ndi luc [7]

Buoc 1:

—  Thi cong dam thép (dam doc chu), thuc hién cac mdi ndi ciia dam thép
v6i vi tri mdi ndi trén cung 1 tiét dién ngang khong chiém qiia 50% tong
s mbi ndi.

—  Thi cong thép hé lién két ngang.

Buwoc 2:

— Dung hé théng kich kich dam thép tai cac tru T1, T2 voi cung mot
chuyén vi A.

—  Sau khi kich xong tién hanh d6 bé tong ban mit cau.

Buwoc 3:

—  Sau khi doi bé tong ban mit cdu dong ctng thi tién hanh tha kich tai cac
tru T1 va T2.

Buoc 4:

—  Thi cong chi tiét con lai nhu: lan can, 1& bd hanh (néu co), son phu ... va
tién hanh hoan thién toan cau.

Cic qiia trinh hinh thanh ng suit khi diéu chinh ni lyc:
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4.3.1. Trinh Ty Hinh Thanh Ung Suit Trong Qia Trinh Thi Céng Cau
Khi C6é Kich Dam.
Luc dau trude khi kich, tiét dién chiu luc 1a dam thép, dam thép chiu

trong luong ban than dam thép, h¢ lién két ngang.

-Z547

W

@“‘" —

Hinh 4.3.1 — 1 Ung sudt trong dam thép giai doan nay:

-E14
-zo21
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285
591
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44
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o tr_ -
O1¢ — . Ytd
E

I, : M6 men quan tinh cta dam thép

Yia. : Khoang cach tir truc trung hoa ctia dam thép dén tho khao sat

Sau d6 ta kich dam tai cac tru voi chuyén vi A. Biéu d6 m6 men do kich

dam gay ra:
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570
85
-1140
- REEH
-14 10
1445
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1515
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260
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Hinh 4.3.1 — 2 Ung sudt trong dam thép do kich dam gdy ra:

+
o + _ﬂlf.fr i
Opt = 2 Vi d

I; : M6 men quén tinh ctia dim thép.

yt,dt : Khoang cach tir tryc trung hoa ctia dAm thép dén thé khao sat.
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Sau khi kich ddm xong, ta tién hanh d6 bé téng. Lic nay tiét dién chiu

luc van 13 dam thép, biéu do md men do bé tong chua kho giy ra cho dam
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.
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Hinh 4.3.1 — 3 Ung sudt trong dam thép do bé téng chwra dong:

bt
Ot = Vid
£
I; : M6 men quan tinh cta dam thép

Vi :Khoang cich tir tryc trung hoa ctia dam thép dén thd khao sat
Viy irng sudt trong dam thép lic nay la:

bt _ M+ M+ MbE

o L _ o« (It = + o £
O =01t TOp TO = 2 Vt,d
ot , ; \ N
%1t . Ung suét trong dam thép do trong luong ban than dam thép.
o + 4 r b 1
Ort : Ung suat trong dam thép do kich dam.
o bt

O : Ung suét trong dam thép do bé tong chura kh.
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Sau khi bé tong dong lai, tiét dién chiu lyc lac nay 1a dim thép BTCT

lién hop, biéu d6 mdé men do tha kich gay ra:

.

L

pet )

570

FOoo
4 GH
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Hinh 4.3.1 — 4 Ung sudt trong dam thép do tha kich gady ra:

- M

o _ My tr
b'rt _ I yt,d
lh

Ung sudt trong bé téng do thd kich gdy ra:

o — J.M B btr
0 =—1—
b T Yi.d
r r r
Iin :M6 men quan tinh cua tiét dién lién hop (c6d xét dén tur

bién)
Yed . Yed™ :Khoang cach tir truc trung hoa ciia tiét dién lién hop (co
xét dén tir bién) dén thd khao sat.
nt=—t = Ft

— L f— oLe "‘-\
o = e (=04 +0.5)

Sau khi ha kich, tién hanh thi cong cac phan con lai nhu 16p phit mat

cau, lan can, 1€ bg hanh... Cac phan nay gay ra biéu d6 moé men:
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-1329
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7
460
-1608
-2199
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Hinh 4.3.1 — 4 Ung sudt trong dam thép do tinh tdi giai doan 2:

tt
- tt_ M, i
02t = I’ Vid

Ung sudt trong bé téng do tinh tdi giai doan 2:



& tt_ My™ o py
2b 7 Yed
I 14 .« A .« A ’ J4 A \
Iin :M6 men quan tinh cua tiét di¢n li€n hop (co xét den tur
bién)

Ty bt . g R ST .
Yid . Yea Khodng cach tir truc trung hoa cua tiét dién li€n hop (cd

xét dén tir bién) dén thd khao sat.

n’ =Ei; =H%] (K=0.4+0.5)
4.3.2. Ung suit trong dam thép va bé tong trong giai doan dim lam viéc
theo tiét dién lién hop
Ung sudt trong dam thép:
t _ —My + Mztt tr

o f e — o &
O =-0py T O = I Vt.d

Ung sudt trong bé tong:

& b_ & — s tt_ M +M btr
Orf ==0pp T02p =— " Vid
Ilh

Ung sudt cudi cung trong dam thép va bé tong:

tt + bt = tt
et o L - t_Ml +M-I.n + M t _M?‘ +M2 i
0"=0; + 0o = ; Vt.d +—[ 7 Vt.d
t Lh
tt
&b —M, +M, y btr
ﬂ‘fff.hf t.d

Ta nhén thiy trong cong thirc tinh (mg sudt cua bé tong, tng suit bé
tong c6 giam di vi trir b6t tng suét do ha kich gay ra. Do d6 1am giam mé men
am trén cac géi, han ché sy nirt ctia bé tong

= Pat muc dich kich dim
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CHUONG 5: KET LUANVA KIEN NGHI

5.1. Kétluén.

Tt nhitng két qiia phan tich va 1ap luan trén cho thiy viéc can thiét phai mo
hinh hoa va tinh toan cau dam lién tuc cho timg giai doan thi cong twong tng va
tién hanh diéu chinh tng suit dé tiét kiém thép ciing nhu chéng nirt bé tong ban mat
cau.

5.2. Kién nghi.

Can thiét dua vao chuong trinh mon hoc, ngoai viéc cung cap cho sinh vién
cong cy phﬁn mém tin hoc dé mé hinh hoa tinh toan thiét ké hd trg cho viée lam dd
an moén hoc ma con dua ra cho sinh vién mdt cai nhin tong quan vé qua trinh thi

cong cau dam lién tuc phi hop véi thi cong thuc t& bén ngoai
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