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PATN: Thiét ké cau Bong Son 2 GVHD: TS. Neuyén Ngoc Hiu

TOM TAT

Tén dé tai: Thiét ké ciu bong son 2, thi x4 Hoai Nhon, tinh Binh Dinh

Sinh vién thuc hién: Mai Thuong Hién

S6 thé SV: 111200028  Lép: 20THXD-1

Dé tai tap trung nghién ctru va ting dung cac cong cu hién dai nhim ty dong hod quy
trinh thiét ké cau, cu thé la thiét ké két cau bang phan mém Middas Civil, m6 hinh 3D
bang Bim revit va 1ap trinh bo tri ty dong cot thép DUL dua vao bang toa do. Trong
pham vi d6 an, Middas Civil dugc st dung d€ mo6 hinh hoa, tinh toan ndi luc, phan tich
két cau va xac dinh nhu cau cot thép ctuia két cau ban mat cau.

Muc tiéu chinh cia dé tai 1a xdy dung mot quy trinh 1am viéc khép kin, két nbi dir liéu
gitta phan mém phan tich két cau va mo6 hinh BIM, tir d6 rut ngan thoi gian thiét ke, tang
tinh chinh xac va dong bd gifta mo hinh tinh todn va mo hinh thi cong. Két qua dat duoc
1a mot cong cu ho trg k¥ su bo tri tu dong cot thép trong Revit dua trén toa do cac diém
va cac di€u kién dau vao, gitip giam thi€u thao tac thu cong va nang cao hi¢u qua lam
viéc.

Pé tai co ¥ nghia thuc tién cao, phi hop v6i xu hudéng tng dung BIM va ty dong hoa
trong linh vyc thiét ké cong trinh giao thong hién dai.

Vi thoi gian thuc hién dd an 15 tuan véi khéi luong tinh toan 16n, ) luong ban vé
phai trién khai nhiéu, ban than em kién thuc it 6i nén viéc sai sét va kinh nghiém c6
thé khong sat véi thuc té nén rat mong nhan duoc su gop ¥ tir cac thay cb va cac ban

dé em c6 thé hoan thién dd 4n mét cach tdt nhét cé thé. Em xin chin thanh cam on.
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Loi cam on

nim hoc tai trudng Dai hoc Bach Khoa Pa Nang khong chi 13 nhitng nim thdng

tich lity kién thirc chuyén mon ma con 1a khoang thoi gian em hoc duoc rat nhidu

bai hoc vé su kién tri, tinh than 1am viéc nhom, va k¥ ning giai quyét van dé.
Nhitng trai nghiém do s€ 1a hanh trang quy gia giup em viing budce trén con duong su
nghiép phia trudc. Em xin giri 101 cam on sau sac dén cac thiy co giao trong khoa Xay
Dung Cong Trinh Thily da tan tinh giang day, truyén dat kién thirc chuyén mon ciing
nhu nhirng kinh nghiém thuc tién quy gia. Nhirng bai giang va su hudng dan cia cac
thiy c6 1 nén tang vimng chic giup toi hoan thanh d6 an tét nghiép nay.

Dic biét em xin gtri 101 cam on dén thay TS. Nguyén Ngoc Hau di ludn kién nhan, hd
trg va chi bao em trong sudt qua trinh thuc hién do 4n tot nghiép nay. Nhiing kién thirc
quy bau va nhirng 10i khuyén ciia thay c¢6 da gitp em hoan thién d6 an mot cach t6t
nhat. Em ciing xin cam on cac thay cd d tao ra mot moi trudng hoc tap ning dong va
day cam hing, gitp em phat trién va nang cao kién thirc chuyén mon. Cam on trudng
da cung cap cac co hoi nghién ctru va thyuc hanh, giup em hoan thién k¥ nang va kién
thirc ctia minh. Em xin giri 101 cam on chan thanh dén tat ca cac thay co trong truong,
vi su nhiét huyét va tan tdm cua cac thay co da gop phan vao su thanh cong clia em
hém nay. Cudi cliing, em xin cam on céc thdy di dong hanh va hd trg em trong sudt
qua trinh hoc tap.
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LOI CAM POAN LIEM CHIiNH HQC THUAT

Téi xin cam doan rang, dd 4n tot nghiép voi dé tai: « Thiét ké cau Bong Son 2, thi xa
Hoai Nhon, tinh Binh Pinh ” 1a cong trinh nghién ctru khoa hoc ddc 1ap cua ca nhan
t61. Cac sb liéu, két qua, hinh anh, ban v& va noi dung trinh bay trong d6 an 1a trung
thue, c6 ngudn gde rd rang va chua timg dugc sao chép hay sir dung trai phép tir bat ki
cong trinh nao khac.

T6i hoan toan chiu trach nhiém trudc hoi dong chdm d6 an va nha truong vé tinh trung
thuc, liém chinh hoc thuat ctia d 4n nay. Trong trudng hop phat hién c6 hanh vi gian
lan, sao chép hodc vi pham ban quyén, to1 xin hoan toan chiu moi hinh thirc xr 1y theo
quy dinh cua nha truong va phap luat hién hanh.

Toi xin tran thanh cam on sy huéng dan tan tinh ciia thay TS. Nguyén Ngoc Hau, ciing
su hd trg ciia quy thay cd trong bd moén va ban bé da giup dd toi trong qua trinh thyc
hién d6 4n.

Pa Néng, ngay ... thang ... nim 2025

Sinh vién thuc hién

Mai Thuong Hién
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: Khai bao vat li¢u bé tong dam.

: khai bao vat li€u thap.

: khai bao vat liéu day cap vang.

- Khai bao mat cét SO0.

: Khai bao mit cit hop long.

: Khai bao mit cat chuyén d6i (d6t K0).

: Khai bao mit cit chuyén d6i. (d6t hop long).
- toa d6 cac nat cua dot dam.

: Trién khai cac mat cat dim. (d6t KO)

: Dot K.

: D6t hop long gitra.

: D6t hop long trai va phai.

: Tong thé cac dot dam. (tir KO dén hop long)

- Trién khai cdc mat cét than tru.

: Toa do cac nut cua than tru.

: toa d§ cac node thap tru.

- Trién khai cAc mait cit thap tru.

: Toa dg cac ntt cap vang.

: Trién khai mit cit cap ving.

: Tong thé cau.

: Khai bao diéu kién bién tai day bé tru. (boundary)
: Khai bao diéu kién bién 1.( boundary)

: Khai bao diéu kién bién 2.(boundary)

: Khai bao diéu kién bién cta dinh tru.(elastic link)
: Khai bao diéu kién bién ciia cap ving v6i cac d6t dam. (rigid link)
: Khai bao diéu kién bién ciia cap ving véi thap try. (rigid link)
: Cac loai tai trong can thiét.

: Khai bao tai trong ban than.

: Tai trong giai doan thi cong.

: Ta1 trong giai doan 2.

: Luc cang cap vang giai doan thi cong.

: Tai trong DW.

: Tai trong bé tong udt.

: Tai trong xe dtc.

: Group cac dbt dam.

: Group tru 1 va 2.

: Group céc cap vang tru 1 va tru 2.

: Lan xe chay.
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CHUONG 1: TONG QUAN VE CONG TRINH CAU QUA SONG
1.1.  Gidi thi€u vi tri, quy mé va nhiém vu ciia cong trinh:
1.1.1. Vi tri ciia cong trinh:

Thi x4 Hoai Nhon la dia phuong déng dan nhét tinh, v6i khoang 212.000 ngudi
(theo thdng ké gan day). Khu vuc nay c6 dia hinh dong bang ven bién, thudn loi cho
phat trién d6 thi, thwong mai va giao thong.

Khu vuc quanh cau trén dudng Quang Trung duoc dinh hudng phat trién theo
huéng d6 thi hoa, tré thanh trung tim kinh té - dich vu ctia Hoai Nhon. Ha ting giao
thong duoc nang cap nhim két ndi véi Quéc 16 1A, cang bién va cac khu cong nghiép.
Ngoai ra, khu vuc nay ciing cht trong phat trién dich vu - thuong mai, dac bié¢t 1a cac
nganh nghé truyén théng nhu ché bién hai san, san xuat dd gd va du lich ven song Lai

Giang.

Nha Khdch Hoang Thang

Hinh 1.1: Vj tri cau Bong Son tinh Binh Dinh.
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1.1.2. Quy mo cong trinh:

+ Tong chiéu dai ciu khoang 400 m.

+ Chiéu rong ban mit cau 14m, gdm 4 lane xe co giéi va 2 lane ngudi di bo.

+ K&t cAu nhip chinh 13 dim hop bé tong cdt thép du tmg luc, két hop voi nhip
chuyén 1a dam supper T.

+ Tai trong thiét ké HL-93.

+ Tudi tho cong trinh 100 nam.

+ Hé s6 phu trg dén chiéu sang, lan can tay vin, khe co gidn, ranh thoat nudc ban
mat cau.

1.1.3. Nhiém vu cta cong trinh:
+ Bao dam giao thong huyét mach trén tuyén Qudc 16 1A

Két ndi thong sudt Bic — Nam: Cau nam trén Quoc 16 1A — truc giao thong xuyén sudt
dat nudc, 1a tuyén van tai chinh tir Ha Noi vao TP. HO Chi Minh. Viéc xdy dung, nang
cap cau giup duy tri dong chay giao thong lién tuc, tranh gian doan do cau yéu, hep
hay xubng cap.

+ Giam tai cho céc tuyén duong phu
Trude khi duoc nang cap, khu vire thuong xay ra in tic do cau cii hep va xudng cap.
Cau méi vai thiét ké hién dai s& phan bo lai luu lugng xe, giam ap luc cho cac tuyén
duong dia phuong nhu BT.630, BDT.639.

+ Pam bao an toan giao théng, giam thiéu tai nan
Tang kha ning chiu tai va an toan cho phuong tién: Cau duogc thiét ké theo tiéu chuin
tai trong HL-93 (AASHTO) hodc tuong dwong TCVN, dam bao van hanh an toan cho
xe tal nang, xe container, xe khach lién tinh.

+ Téch lan xe va nguoi di b
Mit cau rong, ¢ dai phan cach, lan di bd 16 rang gitup han ché xung dot giao thong,
giam nguy co tai nan.

+ Pam bdo an toan trong mua mua It
Véi cao do thiét ké dam bao vugt mirc nudc 1ii lich str, cau gitp tranh tinh trang ngap

cuc b, tao tuyén di chuyén an toan trong mua mua bao.
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+ Gop phan phat trién kinh t& — x hoi khu vue
Thuc day thuong mai, logistics: La tuyén nbi gitra cac khu cong nghiép cua tinh (nhu
KCN Hoai Nhon) véi cac cang bién (cang Quy Nhon), quéc 16 19, 19B, gitp tiét kiém
chi phi va thoi gian van chuyén.

+ Phét trién d6 thi va du lich
Vi vi tri trung tdm cua thi xa Hoai Nhon, ciu tao dong luc mo rong do thi phia Bic
song Lai Giang va khai thac tiém ning du lich nhu bién Hoai Hai, chua Ong Nui, dam
Tra O.

+ Tao viéc lam va thu nhap
Qua trinh thi cong va khai thac cau tao nhiéu viéc lam cho lao dong dia phuong, kich
thich hoat dong dich vu hau can, van tai va xay dung.

+ Dép tmg yéu cau quy hoach va phat trién bén viing
Phu hop véi Quy hoach tong thé phaét trién ha ting giao thong tinh Binh Dinh dén
2030: Cau Bong Son 12 mét trong nhirg hang muc wu tién dau tu theo dinh hudng
nang cap hé thong két ndi quéc gia, lién két ving hiéu qua.

+ Hudng dén giao thong xanh — thong minh
Cau tich hop hé théng dén LED chiéu sang tiét kiém dién, b tri dai cAy xanh hai bén
duong dan va st dung vét li€u than thi€n moi truong trong thi cong.

+  Phuc vy qudc phong — an ninh va ctru hd ciru nan
Tang kha nang co dong cho luc lugng vil trang: Trong trudng hop khan cap, cau la
tuyén van chuyén chién lugc dé diéu dong quan doi, xe chuyén dung.

+  Pam bao tuyén so tan va tiép té trong thién tai
La tuyén uu tién ctiru hg, clru nan trong mua mua bao, cau dam bao viéc di tan dan cu
va cung cap hang hoa ciru trg nhanh chong, dic biét cho cac xa ving sau phia Bic
tinh.

+ Pap ung yéu cau k¥ thuat, nang cao trinh do thi cong — thiét ké trong nudc
Ung dung cong nghé hién dai: Cau sir dung cong nghé dam hop dy tng luc — k¥ thuat

tién tién trong xay dung cAu & Viét Nam, phu hop véi khau dd 1on, dia chat phtrc tap.
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Néng cao ning luc doi ngii k¥ su, cong nhan: La cong trinh cap I, ciu Bong Son tao
diéu kién cho d6i ngii trong nude rén luyén k¥ ning quan Iy dy an, to chire thi cong,
mg dung tiéu chuan qudc té.

+ Tac dong tich cuc dén méi trudng va cong dong
Giam thiéu khi thai giao théng: Giao thong théng sudt gitip giam thoi gian cho doi, tiét
kiém nhién liéu va giam luong khi thai CO:, gép phan vao muc tiéu phat trién xanh.
Tang gia tri dat dai va cai thién doi sbng ngudi dan: Viéc hinh thanh mot tuyén cau
hién dai da truc tiép lam tang gia tri bét dong san va mo ra co hdi kinh té cho nguoi
dan dia phuong.

> Tong két nhiém vu:
Cong trinh cau Bong Son déng vai trd cyc ky quan trong trong phat trién ha ting giao
thong ving duyén hai Nam Trung Bo. Tir goc nhin k¥ thuat, chién luoc dén kinh té va
moi trudng, cau hoi tu day da cac yéu td ctia mot cong trinh tiéu biéu trong giai doan
cong nghiép hoéa — hién dai hoa, dap tmg ding dinh hudng phat trién qudc gia trong
thoi ky chuyén doi s va do thi hoa bén viing.
1.2.  Swcan thiét phai dau tir, thoi gian xAy dung dé dwa vao van hanh:
1.2.1. Thuc trang giao thong:

Thi xd Hoai Nhon 14 dia phuong déng dan nhat tinh, v6i khoang 212.000 nguoi
(theo théng ké gan day). Khu vuc nay c6 dia hinh dong bang ven bién, thuan lgi cho
phat trién d6 thi, thwong mai va giao thong.

Khu vuc quanh cau trén duong Quang Trung duoc dinh hudng phat trién theo
huéng d6 thi hoa, tré thanh trung tim kinh té - dich vu ctia Hoai Nhon. Ha ting giao
thong dugc nang cap nham két ndi véi Qudc 16 1A, cang bién va cac khu cong nghiép.
Ngoai ra, khu vuc nay cling chua trong phat trién dich vu - thuong mai, dac biét 1a cac
nganh nghé truyén thong nhu ché bién hai san, san xuat do gd va du lich ven song Lai
Giang.

1.2.2. Sw can thiét phai dau tu:

Cau Béng Son cii dugc xay dung tur nhiéu nam trudc, tai trong thiét ké nho, mat

cau hep (khoang 5—7 m), chi dap ung dugc luong xe co gidi nhe, khong du kha ning

phuc vu cac phuong tién tai trong 16n hién nay,cﬁu bi hu hong cuc b9, thuong xuyén
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phai duy tu bao dudng tén kém va anh huéng dén lyu thong. Trong mua mua lil, nudc
song Lai Giang dang cao gy nguy co ngap lut, x6i mon mong cau, tiém 4n rai ro mat
an toan nghiém trong,theo thong ké ciia S6 GTVT tinh Binh Pinh, luu luong xe qua
tuyén Qudc 16 1A doan qua Hoai Nhon ting trung binh tir 6-10%/nim.

Su phat trién manh mé cta cac KCN nhu KCN Hoai Nhon, cic cum cong
nghiép Phi My, Bong Son... kéo theo nhu ciu van tai hang hoa ngay cang 16n, luu
lwong xe container, xe tai ning va xe khach lién tinh ting cao, doi hoi cong trinh cau
c6 tai trong va mit cat ngang phu hop.

Cau Bdng Son nim trong quy hoach tong thé phat trién ha tang giao thong tinh
Binh Pinh dén nam 2030, tdm nhin 2045, theo quyét dinh ciia UBND tinh va Bo
GTVT. Pay la nit thit can thio g& dé hoan thién truc két ndi tir Quéc 16 1A dén dudng
ven bién, cang bién, san bay va cac vung lan can nhu Gia Lai, Kon Tum. Viéc dau tu
cAu méi 13 budc di phut hop voi chién luoc xay dung ha ting dong bo, hién dai hoa
giao thong, tao dong luc phat trién ving.

Khu vie Bong Son — Hoai Nhon nam trong viing anh hudng ning né boi bio li
mién Trung. Viéc c6 mot cay cau kién ¢, chiu dugc thoi tiét khic nghiét 1a yéu cau
cap bach. Cau méi khong chi phuc vu dan sinh ma con phuc vu quéc phong, 13 tuyén
vu tién khi c6 tinh hudng khan cép, thién tai hodc qudc phong an ninh.

1.2.3. Thoi gian xdy dung dé dwa vao van hanh:

Dy an xay dung cau Bong Son duoc du kién hoan thanh trong vong 720 ngay,
v6i cac giai doan bao gdm khao sat, thiét ké, thi cong va nghiém thu. Thoi gian xay
dung nay da duoc tinh toan hop Iy nham dam bao cong trinh hoan thanh dtng tién do,
dap g cac yéu cau ky thuat, chat luong, an toan va phu hop véi diéu kién thi cong
thuc té tai khu vuc song Lai Giang.

Sau khi hoan tat cong tac xay lap, cau s& dugc kiém dinh va thir tai theo quy
dinh, déng thoi kiém tra ky Iudng cac hang muc nhu két cau nhip, md try, khe co gian,
mit cau, hé théng lan can, chiéu sang va duong dan hai dau cau. Toan bo cong tac niy
nhim dam bao cong trinh sén sang dua vao van hanh véi mic do an toan va do 6n
dinh cao nhét.

Du kién, cong trinh s& duoc hoan thanh va ban giao trude ngay 31/12/2025, va
chinh thirc dua vao khai thac sir dung trong quy I nam 2026. Sau khi dua vao van
hanh, cdu Bong Son s& gop phan nang cao nang luc van tai cho khu vuc, dam bao luu

SVTH: Mai Thiwong Hién Lép: 20THXD-1



PATN: Thiét ké cau Bong Son 2 GVHD: TS. Neuyén Ngoc Hiu

thong thong subt trén tuyén Qudc 16 1A, phuc vu ngudi dan tinh Binh Dinh va céac
vung lan can trong phat trién kinh té, giao thuong va dam bdo an toan giao thong.
1.3.  Pic diém tw nhién noi xay dung ciu:
1.3.1. Dia hinh:
Khu vire xay dung cau Bong Son nam trén dia ban thi trin Bong Son, huyén

Hoai Nhon, tinh Binh Dinh. Cau bic qua séng Lai Giang — mét trong nhitng con séng
16n nhat khu vyc phia Bic tinh Binh Dinh. Dia hinh khu vyre mang dic diém dién hinh
ctia ving trung du ven bién mién Trung Viét Nam.

> Dic diém dia hinh:
Khu vuc chii yéu 14 dia hinh dong bang thap ven song, xen k& cac go doi thap phia Tay
Bic. Cao d6 dia hinh dao dong trung binh tr +2,0 m dén +6,5 m so voi muc nude bién.
Song Lai Giang chay tur Tay sang Pong, long song rong trung binh khoang 90—-120 m,
hai bo c6 bai boi va 16p dat yéu day, thudng xuyén chiu anh huong ciia dong chay thay
d6i theo mua. Khu vyc b Bic cau c6 nén dat yéu, chil yéu 1a 16p bun sét pha cat, do
chat thap, can co giai phap xtr Iy mong phu hop.

> Y nghia d6i véi thiét ké cong trinh:
Dia hinh bang phang thuan loi cho thi cong, dic biét 1a duong din hai dau cau. Tuy
nhién, viéc thi cong moéng tru cau can tinh todn dén kha nang x61 16 bo song va sat
truot trong mua mua lii. P€ xuat sit dung mong coc khoan nhoi ¢6 chiéu sau xuyén qua
16p dat yéu, két hop tuong chan hodc ke gia c6 bao vé bo song.
1.3.2. Khi hau.

Khu vyc Hoai Nhon néi chung va thi trin Bong Son ndi riéng nam trong ving

khi hau nhiét d61 gi6 mua, chia lam hai mua ro rét: mua mua va mua kho.

> Thong s6 khi hiu co ban:

+ Nhiét dg trung binh nam: 26 — 27°C

+ Nhiét @9 cao nhat (thang 6-8): ~37°C

+ Nhiét @ thap nhat (thang 12-2): ~17°C

+ Lwong mua trung binh nam: 2.200 — 2.800 mm

+ Mua mwa: Thang 9 dén thang 12, thudng kém theo bio va ap thap nhiét d6i

+ Mua khé: Thang 1 d&én thang 8, ning néng kéo dai
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+ Hudng gi6 chu dao: Pong Béc vao mua kho, Ty Nam vao mua mua

> Anh huéng dén cong trinh:
Mula mua kéo dai va mua 10n c6 thé giy can trd tién do thi cong, nhat 14 cac hang muc
dudi nudc nhu mong tru cau. Nhiét d6 cao vao mua kho can duoc luu y khi thi cong
bé tong dé tranh ntt do nhiét 36, mat nude nhanh. Gidé manh can duoc tinh toan trong

thiét ké lan can, khe co gidn va cac két cAu phu tro.

6U0 mm 600 mn
21 thg 10
384 mm

400 mn

200 mm 4thg 6 200 mn

G1 2 "
1: thg 2 55 mm
S 7mm
J mm Ugmn

Thg1l Thg2 Thg3 Thg4 Thg5 Thg6 Thg7 Thg8 Thg9 Thg 10 Thg 11 Thg_ 12

Hinh 1. 2: Biéu d6 luong mua trung binh céc thang huyén Bong Son.
1.3.3. Thuy van:

Séng Lai Giang 13 con song 16n, chay qua khu vuc du kién xay dung cau. Thuy
van song chiu anh hudng rd rét boi ché do mua theo mua va dia hinh thuong nguén.

> Thong s6 thity viin chinh:

+ Luu vue song: ~500 km?

Chiéu dai séng: ~60 km

Luu lwgng trung binh: 15 —-30 m%/s

Luu lwgng cwe dai (mua mwa): > 500 m*/s

Muc nwée diang cao nhit ghi nhan: +5.2 m (so voi muc nudce bién)
Téc d9 dong chiay mua lii: 1,5— 2,0 m/s

Muc nwéc ki€t mua kho: ~+1,2 m

+ + + 4+ + +

> Anh hwéng dén cong trinh:
Dong chay manh va thay doi 10n gitra cac mua doi hoi két cau nhip c6 chiéu dai phu
hop dé dam bao thoat Iii. Thiét ké mé, tru can dugc bao vé bang ke chin, tudng da hoc

hodc gabion nham chong x61 mon nén mong. Kha nang xuat hién 1 quét hodc nudc

7
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dang d6t ngot do mua 16n thuong ngudn can duge dua vao tinh toan an toan cho két
cAu cong trinh.
1.3.4. Dia chit:

Khu vire ven song chi yéu 1a dét pha cat va phu sa, d6 6n dinh khong cao, trong
qua trinh khdo sat da tién hanh khoan thdm do dia chét va x4c dinh dugc cac 16p dia chat
nhu sau:

- Lép 1: Lop bun, sét pha cat (phu sa bdi tich) day khoang 2 - 5Sm, mém yéu, dé
bi x61 16 do dong chay.

- L6p 2: Lop cat min, cat pha sét day tir 5 - 10m, ¢6 d6 6n dinh trung binh, c6 thé
chiu lyc nhung can gia cb mong.

- L6p 3: Lop dat sét bun két chit day 10 - 15m, ¢6 sire chiu tai kha t6t, thuong 13
tang dat mong sau.

- L6p 4: Lop da gbc (da phong hoa hodc da cing) nam & d6 sau 20 - 30m, c6 kha
nang chiu luc cao, thuong dugc sir dung lam nén mong chinh cho cac tru cau.

- Do dja chét yéu ¢ tang trén, viéc thi cong cau thudng can gia ¢ mong bang coc
khoan nhdi hodc coc bé tong cdt thép dé dam bao an toan va do bén ciia cong trinh.
1.3.5. Piéu kién cung cip nguyén vit liéu:

> Ngudn cung dia phuong:

— Cat, da va xi mang:

+ Binh Dinh ¢6 m¢ cat, da xay dung nhung phai dam bao cong tac quan ly va khai
thac theo du an phat trién vat liéu giai doan 2021-2030: mdi co s& dat tb1 thiéu
50.000 m*/nam.

+ Phai kiém tra trit luong mo, giéy phép khai thac va chéit luong vat liéu (do sach,
kich thuéc hat, d6 am...).

— Nha san xuat cot thép, cap DUL:

+ Can lra chon nha may hoic nha phan phdi c6 du cam két vé san luong, ching

chi, dam bao giao hang theo tién do.
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CHUONG 2: PE XUAT PHUONG AN CAU QUA SONG
2.1.  Cac chi thiéu k¥ thuét:
- Quy mo xay dung: 100 nam.
- Tai trong: Poan xe HL-93 va doan ngudi 3 kN/m?.
-Khé cau: B=14+2x 1,5 (m).
- Khéu d6 cau: 400 m.
-Po dc ngang: 1%.
- Séng thong thuyén: Cap IL.
2.2.  Giai phap két cau:
Tir cac chi tiéu ky thuat, diéu kién dia chat, diéu kién thury van, khi hau, can clr
vao khau dd cau, ... nhu trén ta c¢6 thé dé xuit cac loai két cAu nhu sau:
— Phuong an I: Cau déy ving nhip cau (100x200x100) m.
+ Uudiém:
e Thim my cao.
e Phu hop v6i khau do thong thuyén 16n (>200 m ).
e Pap ng yéu cau vé thong thuyen.
+ Nhuge diém:
e Két cau phuc tap, kho thi cong.
e Chi phi cao.
e Bao dudng phirc tap va khé khin hon céc cau BTCT thong thuong.

— Phuong an II: Cau extradosed nhip chinh (75x120x75) m, nhip dan supper T.
+ Uudiém:
e Thi cong don gian hon ciu ddy ving.
e Chi phi thap hon ciu day ving.
e Giam chiéu cao tru thap, ph hop véi canh quan ndi thanh.
+ Nhuge diém:
e Khau d6 thong thuyén khong qua 16n (<250 m ), néu mudn vuot
nhip 16n can phai ting sb nhip ( ting s6 luong try anh huéng thong

thuyén).
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e Bio dudng phirc tap va kho khin hon cac cau BTCT thong thuong.
— Phuong an III: Cau gian thép 5 nhip: 2x49 + 3x100 = 398 m
+ Uudiém:
e Dep thich hop véi canh quan do thi.
e (6 thé vuot nhip t6t.
e Dap tng t6t yéu cau vé thong thuyén.
+ Nhuge diém:
e Ky¥ thuat phtrc tap.

e Thi cong can doi hoi bién phap t6 chirc thi cong tot.

— Phuong an IV: Cau dam hop lién tuc BTCT DUL duc hang.
+ Uudiém:
e Do phod bién cao, thi cong khong qua phuc tap.
e Vatliéu c6 san, chi phi thép.
+ Nhuge diém:
e Chiéu cao ddm 16n, anh huong dén thong thuyén.

e Khong t6i wu vé my quan thanh thd.

— So sanh cac phuong an va chon ra phuong an t61 vu nhat.

Bang 2. 1: So sanh cac phuong 4n cau

Tiéu chi Cau ddy ving ca Caudam thép | Cau duc hang
extradosed
Vuot nhip Tét Kha Tét Trung binh
Chi phi Cao Trung binh Cao Thap
Thi cong Phtrc tap Trung binh Kho Dé
My¥ quan Rt t6t Tot Tét Trung binh
Thong thuyén Rt t6t Tét Rat tot Trung binh
Tudi tho Cao Cao Cao Cao
10
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— Két luan: Lva chon phuong 4n ciu extradosed nhip chinh (75x120x75), nhip dan
dam supper T.
+ Can bang giita cac yéu t6 k¥ thuat - kinh té - my quan.
+ Phu hop véi tai trong HL93, séng cap II va khau do cau 16n.
+ Chi phi thap hon cau day ving nhung van dam béao tinh my quan va tudi

tho cao.

e
B
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CHUONG 3: TINH TOAN SO BQ PHUONG AN CHINH

3.1. So bd két cau:
Cau chinh 13 cau Extradosed nhip chinh (75x120x75)m, tiét dién hop thi cong

bang phuong phap dic hing cin bang, chiéu cao dam thay doi tir 4m tai dinh tru dén

2,4m tai gifta nhip.

Cau dan 1a cau don gian nhip supper T 39m. chiéu cao nhip 1.75m

Téng chiéu dai cau 427.2m

> Uu, nhuwoc diém ciia phwong an thiét ké ciu extradosed:

— Uu diém:

+

Uu diém nodi bat cia cau Extradosed( cau dam cap hon hop) 13 vé mit két cu:
két hop gitra két cau ctia cau dam lién tuc va cau day ving do vay da phat huy
duge vu diém cua hai loai két cau trén. Trén quan diém két cau, cau dam cap
hon hop 1a mot dang dic biét cia cau dam lién tuc nhip 16n dugc b6 tri thém
cap vang 1am viéc chiu kéo doc theo chiéu dai dam dé ting cudng kha ning
chiu luc cua toan cau cling nhu vuot duoc khéau d6 16n hon. Kich thudc dam
nho hon phuong 4n 1 do d6 két cau d& ning né hon. Chiéu dai cia cap ving
ngan, giam duogc sy dao dong cua cap vang do tai trong gié do dé giam ung
suat moi trong cap vang.

Sy bién thién ing suét trong cap vang nho, do vy tng suat chiu kéo cho phép
dbi v6i cap vang co thé duge ldy bang hodc nhé hon 60% cudng d6 gii han
cua cap cuong dg cao.

Khéng can thiét phai diéu chinh lyc cing trong cap ving sau khi thi cong.

Str dung két ciu yén ngya dit ¢ trén dinh cot thap (Pylon) dé lap dit cap vang,

do d6 viéc 1ap dit cap ving rat don gian va giam gia thanh nhan cong.

Hé théng neo cap vang c6 thé sir dung nhu hé thdng neo trong cau dam cling.

Khong nhat thiét phai sir dung hé théng neo dat tién nhu trong cau day ving.

Gi4 thanh x4y dung ciing nhu duy tu bao dudng thap hon so voi cau day ving.

Poan dam c6 chiéu cao thay d6i chi & trong pham vi tir tim tru dén diém neo

day dau tién, phan dam con lai c6 chiéu cao khong doi do vay thi cong sé don

12
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gian hon so v&i dam ctmg c6 chiéu cao thay d6i lién tuc khi sir dung cong
nghé duc hang can bang.
+ Hinh dang cau dep, phu hop voi canh quan thién nhién, sb try it do dé it anh
huong dén dong chay.
— Nhuge diém:
+ Cong nghé thi céng doi hoi nhiéu kinh nghiém véi d6 phire tap cao thi cong
dbt duc trén da giao phtic tap hon so voi phwong an 1 va 2 do d6 viéc kiém

tra chat luong bé tong khé khan hon.

3.1.1. Két cau phan trén:

- n h - -
gn?ét g AH _i ) i ;?m!
"""" _:ﬁﬁ i T 5.@ !fi_ T
Mo 1 (r2 ™) (14 ) (Te) (1)

Hinh 3. 1: Tric doc toan cau extradosed.
— Dam lién tuc 3 nhip thi cong theo phuong phap duc hing can bang nhip
(75%120%x75)m.
— Tiét dién dtc hiang 3 hop chiéu cao thay doi.
— Bé tong B45: (Dam hop, tru thap):
+ f. =45 (MPA).
Ly =25 ).
+ E. =36056.6 (MPA).
—  C6t thép DUL cua hang VSL theo tiéu chuan ASTM grade 270 c6 chi tiéu sau:
+ Dién tich ¢t thép A = 98.71 (mm2).
+ DPuong kinh danh dinh D = 15.2 mm.
+ Giéi han bén f,, = 1860 (MPA).
+ Gi6i han chay f, = 1670 (MPA).

13
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+ Mb dun dan hdi E, = 19700 (MPA).
+ Do chung sau 1000 h ¢ 200°C 1a 2.5%.
— Neo céap st dung loai neo EC-5-31, EC 5-22 va EC-5-12.
—  C6t thép thuong st dung loai CB-400V, CB-300:
+ Gi6i han chdy f), = 400 (MPA).
+ Gi6ihan bén f,, = 570 (MPA).
+ MO dun dan hdi Es = 20x10* (MPA).
— C4p day vang:
+ Cap day vang st dung loai 19 tao dudng kinh 15.7 mm, c6 do ty chung thap
theo tiéu chuan NF- A35-035 hoic tuong duong.

3.1.2. Két cau phan duéi.

— Tru ciu, xa mii tru dd tai chd cép bé tong B40
+ Cuong do chiu nén cta bé tong f. = 40 (MPA).
+ Khdi luong riéng y, = 25 (I;—Z)
+ M6 dun dan hoi E, = 34000 (MPA).
+ Tru cau duoc lién két cing voi nhip dim tao thanh khung cting.
+ Tru cAu hinh than hep, d6 tai chd bé tong B40.

— Coc khoan nhdi D=1.5m, D=1,2 m, bé tru:
+ Cap bé tong B35.
+ Cuong do chiu nén cua bé tong f, = 35 (MPA).
+ Khoi luong riéng y. = 25 (I;—IZ)
+ M0 dun dan hoi E, = 31798.9 (MPA).

+  Str dung moéng coc dai cao duong kinh D = 1.5 m véi tru cua nhip chinh,
D = 1.2 m véi try cua nhip dan.
3.2. Tinh toan két cau nhip:

3.2.1. Kich thuéc co ban ciia nhip ciu chinh :
+ Chiéu dai nhip gitra (100 - 200)m chon L = 120 m.
+ Chiéu dai nhip bién (0.3 - 0.7)L = (36 — 84)m chon Luien = 75 m.

14
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+ Chiéu cao ctia dam tai mét cét dinh tru:
1 1
H=(——-_)L=B4-4)m
30 35

= ChonH=4m.
+ Chiéu cao dam tai mat cét gitra nhip.

H=(i— i)L=(4—2)m.
30 60

= Chonh=24m.
+ Chiéu cao ban mit ciu tai cudi canh vat 0.25 m.
+ Chiéu cao ban mit cau tai vi tri diu canh vat 0.5 m.
+ Chiéu cao ban mat cau tai vi tri gitta nhip ban 0.5 m.
+ Bé day suon dam tao dinh tru va vi tri diém neo 0.7 m.
+ Bé day ban ddy thay doi tir 0.9 m dén 0.25 m theo phuong trinh dudng cong
parabol.
+ Day dam bién thién theo phuong trinh dudng cong cé phuong trinh.
Y=__  «X2+h
LZ
Véi: L 1 khoang cach tir mép tru dén gitra nhip.
X 1a khoang céch tir gitta nhip dén d6t dam can tinh.
— Phan chia d6t dam:
Pé don gian trong qua trinh thi cong va pht hop véi cac thiét bi thi cong ta nén
chia nhip dim thanh cac d6t c6 chiéu dai ¢6 dinh nhu sau:
+ Dbt trén dinh tru d = 6.5 m
+ Dbt hop long nhip giita d = 2m.
+ D6t hop long nhip bién d =2m.
+ S ddt ngan: n =3 dbt, chiéu dai mdi a6t d = 3m.
+ SO dot trung: n = 1 d6t, chiéu dai mdi d6t d = 3.75m.

+ SO d6t dai n =10 ddt, chiéu dai mdi dot d = 4m.

15
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Hinh 3. 4: Mit cat dam tai S1
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Hinh 3. 5: Mt cit dam tir S2 dén S16

—E—
H

H

L 3 J

Hinh 3. 6: Hinh anh 3D cua d6t hop long

Hinh 3. 7: Hinh anh 3D cua dét K5

Bang 3.1: Céc kich thirc co ban ciia cac mat cat dam.

Mit cit H (mm) B (mm) D (mm) | BWI(mm) | BW2 (mm)
S2 3682 589 10542 400 500
S3 3453 529 10933 400 500
S4 3246 474 11286 400 500
S5 3062 425 11599 400 500
S6 2901 382 11874 400 500
S7 2720 335 12182 400 450
17
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S8 2580 298 12421 400 450
S9 2480 271 12592 400 450
S10 2420 255 12694 400 450
S11 2400 250 12728 400 450
S12 2400 250 12728 400 400
S13 2400 250 12728 400 400
S14 2400 250 12728 400 400
S15 2400 250 12728 400 400
S16 2400 250 12728 400 400

3.3. Tinh toan tru thap:

— Tachon kich thudc so bc;) cﬁ;il thap tru theo cong thirc kinh nghi¢m:
+Chiéucaothap: H = (_+ )L = (15+30)m.
tr 8 4
+Chon H;,, =20 m.

+Trong do:
- H,, 1a chiéu cao cta thap tru.
- L 1a chiéu dai nhip chinh.
N 1 1
+Chiéu dai thap tru d ,,, = (5 - 5) L=(4+6)m
+Chon d¢ =3 m.

+Chidurongthiptru B = ( + )H =(1+13)m.
tr 20 15 tr

+ Chon B, = 2m.

18
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20520

1
3000 2000

Hinh 3. 8: Hinh chiéu dtmg, canh va hinh 3D cua thap tru.
3.4. Tinh toan than tru chinh.

—  Sur dung két cau tru chinh thay doi tiét dién theo chiéu cao thay vi tru c6 tiét
dién khong thay d6i:
+ Giup tiét kiém vat liéu.
+ Giam tai trong ban than 1én mong.
+ Tang hi¢u qua chiu lyc.

D)

» Kich thudc chung cua tru chinh:
+ Pé dam bao yéu cau vé khoang théng thuyén ta chon chiéu cao try H = 15m.
+ Bé& rong va day tai dinh try Bt = 10m, Dt = 6.5m.
+ Bé& rong va day tai day tru Bd = 6m, Dd = 4.5m.
+ Chiéu cao doan vudt Hv = 5m tinh tru ddy xa mil try tré' xudng chan tru.
% Chon so bo kich thudc dai mong:
+ Chiéu cao dai mong Hg = 3.5m.
+ Mit bang dai mong (a*b) =25 m * 20.5 m.
% Chon so b0 sb lugong coc:

19
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+ Coc khoan nhdi dudong kinh D =1.5m chiéu dai L=25.5 m.

% Trong do:
+ n:Sé luong coc.
+ N: Tai trong tinh toan truyén xudng mong.
+ R La stc chiu tai thiét ké cua coc (coc khoan nhdiD=1.5m
R, = 13000KN).
+ 7:heé s sir dung coc thimg (0.85 — 0.9).

N 279600
R, *1n 13000 = 0.9

n

Chon s coc n =24 coc duong kinh D= 1.5 m, chiéu dai L =25.5m.
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Hinh 3. 9: Mit bang b tri coc ctia dai méng.
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Hinh 3. 10: Hinh chiéu dtng va hinh chiéu canh cta than tru chinh.

Hinh 3. 11 : Hinh anh 3D cua than tru chinh.
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CHUONG 4: TINH TOAN VA THIET KE KY THUAT PHUONG AN CHINH
4.1. Tai trong cac giai doan:
4.1.1. Tinh tai:

» Giai doan 1:
+ Tinh tai giai doan I 1a trong luong ban than cua cac dot dam tir d6t KO dén a6t

K15 va lyc cang cap.
+ MBOi ddy cap ving gom 22 tao 15.2 mm dién tich mdi day cap vang la:
Ay, = 0.00378 m2.
+ Do tng suét cho phép trong cap ving 14 (0.6 — 0.65)f, nén dy dinh cing cap trong
giai doan thi cong 1a 0.4f, vay luc cing trong mdi day cap ving la.

Pee = 0.4 % Agy * fu = 0.4%0.00378 * 1860 * 103 = 2812.32 KN.

Hinh 4. 1: Lyc cang day cap.
» Giai doan 2:
— Tinh tai giai doan IT gom céc thanh phan sau:
+ Trong lugng lan can tay vin.
+ Trong lugng 16p phti mat cau.

— Trong lugng lan can tay vin va lan nguoi di bo.

22
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Hinh 4. 2: Lan can tay vin va lan nguoi di bo.
DW;. =6 KN/m.
DW, = 15.2KN/m.

— Trong ludp pht mit cau.

Hinh 4. 3: Lép pht mat cau.
+ (1) Bé tong asphalt day 50mm: 0,05 x 22,5 = 1,125 kN/m?
+ (2) Bé tong xi mang bao vé day 30mm: 0,03 x 22,977 = 0,69 kN/m?
+ (3) L6p phong nude day 10mm: 0,01 x 17,75 = 0,1775 kN/m?
+ (4) Lép mui luyén day 10mm: 0,01 x 22,977 = 0,23 kN/m?
DWppme = 2.2225 KN/m.
+ Téng tinh tai II:
DW = 2963+ 6+ 15.2 + 2.2225 = 26.39 KN /m.
23
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Hinh 4. 4: Tai trong tinh tai giai doan II.

> Trinh tu thi cong cac dbt dam:

% Cac budc thi cong:

+

_l_

_l_

Budc 1
Budce 2:
Budce 3:
Budc 4:
Budc 5:
Budc 6:
Budce 7:
Budc 8:

Budc 9:

Budc 10:
Buéce 11:
Budc 12:
Budce 13:
Budc 14:
Bude 15:
Budc 16:
Bude 17:
Budc 18:

: Thi céng dét KO va cang cap DUL.

Thi céng d6t K1 va cang cap DUL.

Thi cong dbt K2 va ciang cap DUL.

Thi cong dbt K3 va ciang cap DUL.

Thi cong dbt K4 va ciang cap DUL.

Thi cong ddt K5, 1ap cap viang va cing cap DUL.
Thi cong dbt K6, 1ap cap vang va cing cap DUL.
Thi cong dbt K7, 1ap cap vang va cing cap DUL.
Thi cong dot K8, 1ap cap vang va cing cap DUL.
Thi cong dot K9, 1ap cap vang va cing cap DUL.
Thi cong d6t K10, 1ap cap ving va cang cap DUL.
Thi cong dt K11, 1ap cap ving va cang cap DUL.
Thi cong dot K12, 1ap cap ving va cing cap DUL.
Thi cong dot K13, 1ap cap ving va cang cap DUL.
Thi cong d6t K14 va cang cap DUL.

Thi cong d6t K15 va cang cap DUL.

thi cong phan hop long nhip bién va cang cap DUL.
thi cong phan hop long nhip gitta va cang cap DUL.

=264
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Hinh 4. 5: M0 hinh hoa trén Midas Civil.

< Noi luc tai mat cit dinh tru va gitra nhip.
+ So d6 1: Thi cong phan canh hing khong c6 cap ving.

Hinh 4. 6: So db thi cong va biéu dd moémen phan canh hang chua c6 cap ving.

25
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Bang 4. 1: Mdmen theo cac trang thai giéi han so dd duc hang chua c6 cap.

TTGHCD1 (KN.m)

TTGHSD (KN.m)

MI-I

-103492.75

-82794.2

+ S0 d6 2: Thi cong phan dic hing tbi da

Hinh 4. 7: So 6 thi cong va biéu dd6 moémen phan duc hang téi da.

Bang 4. 2: Momen theo céc trang thai gidi han so do dic hing tdi da.

TTGHCD1 (KN.m)

TTGHSD (KN.m)

MI-I

-46139.25

-36911.4

- So' dd 3: Thi cong phan hop long nhip giira.
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Hinh 4. 8: So db thi cong va biéu dd mémen phan hop long.

Bang 4. 3: Momen theo céc trang thai gidi han giai doan hop long.

TTGHCD1 (KN.m) TTGHSD (KN.m)
M I-1 -45482 -36385.6

Tong hop noi lwe giai doan thi cong :

- Noi lyc trong dam chu giai doan thi cong dugc 14y v6i gia tri 16n nhét trong cac
giai doan thi cong g véi so do chiu luc twong ung.

- Noi lyc mat cit giai doan diic hang phan khong c6 cap viang: Mizh=-103492.75
KN.m.

- Noi lyc mat cat giai doan dtic hdng : Migh=-46139.25 KN.m.

- Noi luc mat cit giai doan hop long : M{ph=-45482 KN.m.

=> Gi4 tri ndi lyc 16n nhét trong giai doan thi cong : Mi=l=-103492.75 KN.m

» Giai doan II:

WO@‘O\OO ‘OMO W ‘O'O'O‘G\?C‘C o ‘0 \ooooce 6\7\300\& el
l";iNPONPl{F.INrM‘IrIPrrUP Bar K Eaicd NNP!?(NPQNI‘INC r‘l

-26.4

@ G108 80 810 0 \BOGOS
rrN?ONrN‘:PI(;‘P‘NN-l“fif-lﬂr‘t‘!rlrlﬂl‘ﬂw

Hinh 4. 9: Tinh tai giai doan II.

% Sau khi thi cong phan hop long, tién hanh diéu chinh lyc cang cua day cap ving

sao cho chuyén vi tai cac vi tri neo cap vang xap xi bang 0.

27

SVTH: Mai Thiwong Hién Lép: 20THXD-1



PATN: Thiét ké cau Bong Son 2

GVHD: TS. Neuyén Neoc Héu

Béang 4. 4: luc cang cua cap vang giai doan st dung

Tén cap vang Luc cang — Chuyen vi — .
KN Gi6i han trén G161 han dudi
CVl1 367.6 0.001 -0.001
CVv2 635.51 0.001 -0.001
CV3 900.73 0.001 -0.001
CV4 1140.77 0.001 -0.001
CV5 1330.86 0.001 -0.001
CVeé 1444.62 0.001 -0.001
CV7 1459.16 0.001 -0.001
CVs8 1357.94 0.001 -0.001
CV9 1130.88 0.001 -0.001
CV10 703.04 0.001 -0.001
CVlil 627.23 0.001 -0.001
CVi2 520.22 0.001 -0.001
CV13 359.55 0.001 -0.001
CVl4 311.25 0.001 -0.001
CVI5 470.63 0.001 -0.001
CVlieé 914.97 0.001 -0.001
CV17 1705.19 0.001 -0.001
CV18 2967.39 0.001 -0.001
. " - e j B
Hinh 4. 10: Biéu d6 momen giai doan I1.
Bang 4. 5: Tong hop mémen do tinh tai giai doan I1.
TTGHCD I (KN.m) TTGHSD (KN.m)
MC -1 -21052.25 -16841.8

4.1.2. Hoat tai:

+ Hoat tai 6 to thiét ké HL-93 la t6 hop cua xe tai hodc xe hai truc va tai trong

lan thiét ké.

+ Noi luc do hoat tai mat cit dinh tru duoc léy gia tri lon nhét trong to hop :

- To6 hop 1: Xe tai + Lan + Nguoi.

- T6 hop 1: Xe 2 truc + Lan + Ngudi.
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+ Xe tai thiét ké:

P1
P2

145 kN
35 kN

+ Xe hai truc thiét ké:

1.2 m

110 110k

+ Tai trong lan:

9.3kN/m

. ot pa KNZ
+ Tai trong nguoi di by PL = 3 ().
m

+ Voimit cat dinh try (MC I-1):

+ DAH moOmen

Hinh 4. 11: Puong anh huéng mémen tai mat cat dinh tru.

+ DPAH luc cét
29
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Hinh 4. 12: PAH lyuc cét tai mit cat dinh try.
+ V&imit cat giita nhip L/2

+ DAH momen

Hinh 4. 13: PAH momen tai mit cat gitta nhip.

+ DAH luc cit

Hinh 4. 14: Buong anh hudng luc cit tai mat cat gitra nhip.

+ Vi mat cat L/4:

+ DAH moOmen

Hinh 4. 15: Puong anh huéng momen tai mit cat L/4.

+ DAH luc cit

Hinh 4. 16: DAH luc cét tai mit cat L/4.
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Bang 4. 6: Tong hop mémen do hoat tai.

Loai tai Dinh tru L/4 L/2
trong THGHCD | THGHSD | THGHCD | THGHSD | THGHCD | THGHSD
3T+L+N 0 0 14829.7 8474.1 26003.3 14859
2T+L+N 0 0 10738.8 6489.9 19318.6 11649.9
90%2X 0 0 16264.6 9294.1 28627.1 16358.3
MAX 0 0 16264.6 9294.1 28627.1 16358.3
+ To hop noi luc:
1. Mt cat I-I
Bang 4. 7: To hop noi luc.
Mit cat THGH CP THGH SD
Giai doan thi cong -103492.75 -82794.2
Giai doan khai thac -49679.35 -33200.1

4.2. Tinh toan va bo tri ¢t thép:
4.2.1. Vit liéu ché tao dim:
% Bé tong B45:

+ Trong lugng riéng cua bé tong : y. = 24 KN/m?
+ MO dun dan hoi : Ec = 0,043.15.y/f= 36056.6 Mpa
c c

+ Cuong dd chiu nén cua bé tong luc bat dau dat tai tao ung suét trude.
*  Cuodng do chiu nén: f.’ = 45 Mpa
+ fi = 0,85. fc =0,85. 45 = 38,25 Mpa

+ MO dun dan hoi cia BT tai thoi diém kich: Eei = 0,043.y15+/f= 31268 Mpa
c ci

+ Cuodng do chiu kéo khi uén : £, = 0,63.V/f= 4,23 Mpa
Cot thép DUL

a) Véi bé cot thép chivu mémen dm tai dinh tru va mémen dwong tai giia nhip
— Su dung loai cap Cuong Do Cao loai bo x0dn 27 tao 7 soi cua hang VSL c6
cac chi tiéu
+ Puong kinh danh dinh : 15.2 mm
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+ Dién tich mt cit danh dinh : 140 mm?
+ Gidi han chay: f,y = 1670 Mpa
+ Gidi han bén: f,, = 1860 Mpa
_ M0 dun dan hdi: Eps = 197000 Mpa
— Hé s6 ma sat thanh 6ng ghen: p=0.2
— Ung suét trong thép khi kich: fpr = 1488 Mpa
— Hé s6 ma sat lac trén 1 mé men bo cap : K =6,6.107 (mm™)
— Chiéu dai tut neo: AL =4 mm = 0,004 m
b) Véi bo cot thép chiu mémen dwrong tai nhip bién.
— Sur dung loai cap Cuong Do Cao loai bo xodn 20 tao 7 soi cua hang VSL c6
cac chi tiéu :
+ DPuong kinh danh dinh: 15.2 mm
* Dién tich mit cat danh dinh: 140 mm?
+ Gidi han chay: fy = 1670 Mpa
+ Gi6i han bén: f,, = 1860 Mpa
_ M0 dun dan hdi: Eps = 197000 Mpa
— Hé s6 ma sat thanh 6ng ghen: p=0.2
— Ung suat trong thép khi kich: fpr= 0,85 x fu= 1581 Mpa
— Hé s6 ma sat lac trén 1 md men b6 cap: K =6,6.107 (mm™)
— Chiéu dai tut neo: AL =4 mm/neo
< Cbt thép thudng
— @Gidi han chay cua thép: fy =400 Mpa
— MO dun dan hoi cta thép: Es = 200000 Mpa
4.2.2. Nguyén tic tinh toan va bd tri cot thép:
—  C6t thép phai duoc bd tri pht hop v6i cong nghé thi cong: Trong luc thi cong s&
1an luot kéo cac bé cdt thép, sb bo duoc kéo trong mdi giai doan phai dbi xing
dé tranh xodn van.

— Tabd tri cot thép theo m6 men sau do kiém toan theo di¢u kién nén uon va cat.
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4.2.3.

Khi kiém duyét mat cat thi quy ddi mat cat hop vé mit cit chit T rdi tién hanh
kiém toan.

Nguyén tic quy doi:

+ Chiéu cao mit cit khong doi

+ Dién tich mt cit khong do6i

DPdi vai 1 sd giai doan thi cong do tién hanh cang cap vang nén ndi lyc tai mot $6
mit cét rat bé, do d6 cac giai doan nay khong can cing DUL trong ( ¢t thép cAu
tao da du chiu luc), sau d6 céac giai doan tiép theo lai tién hanh cang DUL do do
cic mit cat do van dugec DUL.

Céc b6 cot thép cbt thép chiu momne 4m s& duge cing ludn trong qué trinh thi

cong.

B tri cot thép va kiém tra trong giai doan thi cong theo diéu kién chiu udn:
B4 tri ¢t thép thuong
+ Cot thép thuong chiu kéo va chiu nén trong dugc b tri theo céu tao:

+ Cot thép DUL duge bb tri sao cho thoa man TTGH cuong d6 va TTGH SD

trong cac giai doan thi cong va khai thac tai cic mat cat.

B6 tri bt thép DUL

+ C6t thép duoc bd tri nhu trong ban v&. Cac bd duoc kéo 1an lugt trong cac giai

doan thi cong dé thoa man dugc cac THGH trong giai doan thi cong. Tuy nhién dé thuan

tién cho thi cong thi cac bo ¢t thép chiu tinh tai giai doan 2 va hoat tai ciing duoc kéo

trong giai doan thi cong, sau do6 tién hanh kiém tra cac mit cét theo cac THGH trong

tong giai doan thi cong.

+ Nguyén tic chung:

Do két cau nhip duoc tién hanh dic hang can bang dén dbt thu 8 méi tién hanh
cing cap ving nén c6 1 sb mit cit trong 1 sd giai doan thi cong chi chiu udn,
trong 1 s giai doan khéc lai chiu uén va nén(luc nén tir cap ving).

> Noi dung tinh duyét bao gom:

v/ Kiém toan kha nang chiu lyc cia mat cit theo diéu kién cuong do.

v/ Kiém toan chéng nut trong giai doan thi cong.

33

SVTH: Mai Thiwong Hién Lép: 20THXD-1



PATN: Thiét ké cau Bong Son 2 GVHD: TS. Neuyén Neoc Héu

4.2.4.

+ Nguyén tic kiém toan theo diéu kién cuong do:
Do mit cit dim chu chiu uén dong thoi do d6 kiém toan tiét dién theo diéu kién
vé cuong do thi ta phai tién hanh kiém theo diéu kién sau:
M=PMn 2My
Tinh to4n va b tri cot thép mit cit dinh tru:
a. Cac cong thirc tinh toan va bd tri cbt thép:
— Xdc dinh vi tri TTH ciia mdt cat
Gia thiét TTH di qua mép dudi ban canh khi d6 ta c6: a = hy

h
Mi=M =AFf.(d-d)Y+Af.(d-d)+085thBh (d - )
C Sy p s S vy S P c 1 f p ?

Lay tong moémen véi trong tam cdt thép DUL ta ¢6 :

+ Néu M™ . < Mc => Thi TTH di qua ban canh khi d6 ta tinh toan theo céac

cong thure ciia mce chit nhat

+ Néu M™ x> Mc=> Thi TTH di qua suon dam khi d6 ta tinh toan theo cac

cong thtrc cuia me chir T.

— Sau khi xac dinh dugc vi tri TTH thi ta giai h¢é phuong trinh bac 2 dé tim duoc

chiéu cao viing chiu nén tuong duong a.
Xéc dinh chiéu cao ving chiu nén ¢ theo cong thuc : ¢ = a/?1
Tinh dién tich c6t thép DUL can thiét:

+ Truong hop TTH di qua sudn dim
Asl.fy + 0,85 ,81]: hf (b - bw) +ﬁ1. 0,85.fcl. a. bW - AS- fy

fps

Aps =

+ Truong hop TTH di canh dam
A .f,+0,85. ﬁl.]:. b.a —As.f,

fps

Aps =

Trong do :

+ Aps : Dién tich c6t thép DUL

+ d, :Khoang cach tir thd ngoai cling chiu nén dén trong tam cot thép DUL
+ . : Cuong do cia bé tong & tudi 28 ngay, £ = 50 Mpa

+ b :Bérong mat cat chiu nén
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+ by : Bé day ban bung

+ hr : Chiéu day canh chju nén

+ B1 : Heé sb chuyén dbi hinh khéi Gmg suét, 81 = 0.8 theo 5.7.2.2.

+ fpu : Cuodng do chiu kéo quy dinh cua thép DUL, f,, = 1860 MPa.

+ fy  : G161 han chay cua thép DUL, fy = 85%f,u = 1581 MPa. (b6 12 tao)

+ ¢ :Khoang cach tir thd chiu nén ngoai ciing dén truc trung hoa véi gia thiét
la thép DUL da bi chay déo.

+ a=c. B1: Chiéu day cua khéi tmg suat trong duong

+ fos: Gng suat trung binh trong c6t thép DUL ¢ sitc khang ubn danh dinh tinh
theo cong thuc 5.7.3.1.1-1.

Vi

fo=f (1-k-< k = 2.(1.04- ™
ps pu dp) fou

— Ham luong thép DUL va thép thuong phai dugc gidi han sao cho :

C
@ < 0,42
b. Mt cit quy doi.
) Bt
| =
- - =
| =
] Bb

Béng 4. 8: Thong so clia mit cat sau quy doi

H|{Bb| Bt [Bs| Ht {[Hb| Hs | A | S | Yt | Yd | Kx
(m) | (m) | (m) |(m) | (m) | (m)| (m) |(m2)| (m3) | (m) | (m) | (m4)
I-I| 4 | 10| 21.7 |0.75 0.5 [ 0.8 | 2.7 [20.515149.596| 1.582 | 2.418 |49.260

c. B6 tri ¢ot thép du tng luc.

M/c

— Mit cit dinh try (S0)

+ Chon loai tao soi xoan 15.2 mm, mdi b6 ¢6 22 tao.
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Bang 4. 9: Tinh toan ct thép.

Tén goi cac dai luuong Ki hiéu Giatri |[Ponvi
Téng gia tri m6 men tai mat cat dinh tru Mu | -103492.75 | kN.m
Chiéu cao mat cét h 400 cm
Chiéu cao bb tri ¢t thép DUL atp 18 cm
Chiéu cao c6 hiéu mat cit dp 382 cm
Bé rong ban canh chiu kéo bk 2170 cm
Chiéu day ban canh chiu kéo hk 50 cm
Bé rong ban canh chiu nén b 1000 cm
Chiéu day ban canh chiu nén hf 80 cm
B¢ day ban bung bw 75 cm

Dién tich c6t thép ving chiu kéo:

A; =301.2 cm?
Dién tich ¢t thép ving chiu nén:

As = 100.4 cm?

Gia thiét truc trung hoa di qua canh: Dién tich cbt thép DUL la:
A .f,+0,85. ﬁl.fc’. b.a —As.f,

Ars = T

_ 301.2 15810 + 0.85 * 0.8 500 * 1000 * 193.44 — 100.4 * 500
B 14126

= 6152.98 cm?

Két luan: Bb tri cbt thép DUL mit cit dinh tru giai doan thi cong.
+ S6 b6 thép DUL b tri 1a: n =210 b ( 22 tao 15,24mm)
+ Dién tich cdt thép bd tri: Aps = 210%22%1.4=6468 cm?
— Kiém toan mat ct dinh tru.
< Xéc dinh vi tri TTH ctia mat cat
+ Gia thiét TTH di qua mép dudi ban canh khi d6 mat cat lam viéc giéng nhu
mit cat chir nhat.
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+ Can bang phuong trinh lyc theo phuwong ngang ta o :

N1 = £1.0,85.1.°.b.hs + As’ fy

N2 = Aps.fps + As.fy

+ Néu N; > N> : thi TTH di qua ban canh => tinh toan theo cong thirc ctia mat
cit chit nhat.

+ Néu Nj <Na: thi TTH di qua suon => tinh toan theo cong thirc cia mit cat chir

Taco:
N; =502 % 15810 + 0.85 0.8 * 500 x 2170 * 241.8 (KN)
N2 = 6486 * 14126 + 100.4 * 500 (KN)
=>N; >N, => TTH di qua ban canh
+ S6 b6 cot thép duge kéo 20 bo => dién tich cdt thép DUL A, = 616 cm?
+ Cac cong thire tinh duyét mat cat
Cong thirc tinh chiéu cao ving chiu nén (tinh theo cong thirc cia mat cat chir
nhat)
Apsfout Asfy—A'f
c= sy

0.85f8 b+ KAPS%*
14

Lk = 2.(1.04- 1) = 0197

pu

+ ¢c=2394cm

+ f = fpu(l—k-;_p) = 1837.03 KN /cm?

+a=c*B1 =19.2cm
— Cong thtc tinh mémen khang udn danh dinh ctia mit cat (tinh theo cong thirc cia
mit cat chi nhat)
R R R R VACE
- M, =436619.9 KN.m
— Cong thirc tinh strc khang uén tinh toan ctia mat cit

M,= ¢ *M, =1+436619.9 = 436619.9 KN.m
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= M, > M, = 103492.75KN.m THOA MAN
— Mit cit S15 (phan duc hang téi da)

Bang 4. 10: Tinh toan cdt thép.

Tén goi cac dai luuong Ki hiéu Giatri  |Ponvi
Téng gia tri mo men tai mat cit dinh tru Mu 179904.2 | kN.m
Chiéu cao mit cat h 218 cm
Chiéu cao bb tri ¢t thép DUL atp 18 cm
Chiéu cao c6 hiéu mat cit dp 200 cm
Bé rong ban canh chiu kéo bk 2170 cm
Chiéu day ban canh chiu kéo hk 50 cm
Bé rong ban canh chiu nén b 1272.8 cm
Chiéu day ban canh chiu nén hf 225 cm
Bé day ban bung bw 40 cm

Dién tich ¢t thép ving chiu kéo:

A, = 88.8 cm?

Dién tich ¢t thép ving chiu nén:

Ag = 29.6 cm?

Gia thiét truc trung hoa di qua canh: Dién tich cbt thép DUL la:

As'-fy+085.B1.f.b.a — As.f,

A.. =
P f ps

_88.8+15810+ 0.85 % 0.8+ 500 * 1272.8 * 129.36 — 29.6 * 500

14126

= 606.87 cm?

Két luan: Bo tri ¢t thép DUL mit cat dinh tru giai doan thi cong

+ S6 b6 thép DUL b6 tri 1a : n =20 bo ( 22 tao 15,24mm)

+ Dién tich c6t thép b tri : Aps = 20%22*1.4=616 cm?

— Duyét mit cit S15 (dac hang tdi da)

% Xac dinh vi tri TTH ctia mét cit

+ Gia thiét TTH di qua mép dudi ban canh khi d6 mat cat lam viéc giéng nhu

mat cét chit nhat.
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+ Can bang phuong trinh lyc theo phuwong ngang ta 6 :

N1 = £1.0,85.1.°.b.hs + As’ fy

N2 = Aps.fps + As.fy

+ Néu N; > N> : thi TTH di qua ban canh => tinh toan theo cong thirc cia mat
cit chit nhat.

+ Néu N; <N, : thi TTH di qua suon => tinh toan theo cong thirc ctia mit cit
chir T.

Ta co:

N; =88.8 15810 + 0.85 * 0.8 * 500 = 2170 * 241.8 (KN)

No= 616 * 14126 + 29.6 * 15810 (KN)

=>N; >N, => TTH di qua ban canh

+ S6 b6 cot thép duge kéo 20 bo => dién tich cdt thép DUL A, = 616 cm?

+ Cac cong thire tinh duyét mat cat.

Cong thte tinh chiéu cao ving chiu nén: (tinh theo coéng thirc ctia mit cat chir

nhat)
Apsfpu + Asfy _A,f
c= sy

0.85f8 b+ KA %
p

Lk = 2.(1.04- ) = 0197

pu

+ c= 23.71cm
C
+ fps = fou (1-k- d_p) = 18165.62 KN /cm?

+ a=cx*B1 =18.97 cm
— Cong thtc tinh mémen khang udn danh dinh ctia mit cat (tinh theo cong thirc cia
mit cat chi nhat)
RN R VATE ST
- M, = 1846486.56 KN.m
— Cong thirc tinh strc khang uén tinh toan ctia mit cit:

M, = ¢*M, =1%1846486.56 = 1846486.56 KN.m
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= M, > M, = 179904.2 KN.m THOA MAN.
— Mit cit giita nhip (hop long)
Béng 4. 11: Tinh toan cbt thép.

Tén goi cac dai luuong Ki hiéu Giatri  |Ponvi
Téng gia tri mo men tai mat cit dinh tru Mu 182896.2 | kN.m
Chiéu cao mit cat h 218 cm
Chiéu cao bb tri ¢t thép DUL atp 18 cm
Chiéu cao c6 hiéu mat cit dp 200 cm
Bé rong ban canh chiu kéo bk 2170 cm
Chiéu day ban canh chiu kéo hk 50 cm
Bé rong ban canh chiu nén b 1272.8 cm
Chiéu day ban canh chiu nén hf 22.5 cm
Bé day ban bung bw 75 cm

Dién tich ¢t thép ving chiu kéo:

A, = 88.2 cm?

Dién tich ¢t thép ving chiu nén:
Ag = 29.4 cm?
Gia thiét truc trung hoa di qua canh, dién tich ¢t thép DUL la:

_ As"fy+085.81.f b.a=Asfy  882+15810+0.85+0.8+500%1272.8¥193.44—29.4500

ps fps 14126

= 787.65 cm?

A

Két luan: B tri c6t thép DUL mait cét dinh tru giai doan thi cong.
+ S6 b6 thép DUL b6 tri 1a : n =26 bo (22 tao 15,24mm)
+ Dién tich cdt thép bd tri : Aps = 26*22%1.4=800.80 cm>
— Kiém toan mat cit dinh tru.
% Xac dinh vi tri TTH ctia mat cét:
+ Gia thiét TTH di qua mép dudi ban canh khi d6 mat cat lam viéc giéng nhu
mit cat chir nhat.

+ Can bang phuong trinh luc theo phuong ngang ta c6
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N1 =1.0,85.f.’.b.hr + As’ 1y

N2 = Aps.fps + As.fy

+ Néu N; >N, : thi TTH di qua ban canh => tinh toan theo cong thirc clia mit
cat chir nhat.

+ Néu N; <N, : thi TTH di qua sudn => tinh toan theo cong thirc ctia mit cit
chr T.

Taco:

N;=88.2 15810+ 0.85% 0.8 * 500 x 2170 * 241.8 (KN)

N>= 800.8 x 14126 + 29.4 » 500 (KN)

=>N; >Ny => TTH di qua ban canh

+ 86 b6 cbt thép duge kéo 26 bd => dién tich cét thép DUL A, = 800.8 cm?

— Céac cong thire tinh duyét mat cat:
Cong thirc tinh chiéu cao ving chiu nén (tinh theo cong thirc ctia mat cat chi

nhat)
_ Apsfpu + Asfy - A,sfy

0.85fB b+ KA
C

Cc

T
ps'd,

Lk = 2.(1.04- 1) = 0197

pu

+c=3121cm

+ fa = fpu(l—k-;_p) = 18028.15 KN /cm?

+ a=cx*P1 = 24397 cm
- Cong thirc tinh mémen khang ubn danh dinh cia mit cat (tinh theo cong thirc

clia mit cit chi nhat)
A RACEE
- M, = 24245243 KN.m
- Cong thirc tinh strc khang uén tinh ton ctia mat cat

M, = @*M, =1%242452.43 = 24245243 KN.m
= M, > M, = 182896.2 KN.m THOA MAN
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EEDCE W ¢ iR

Hinh 4. 18: B4 tri c6t thép thudng.
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Bang 4. 12: Duyét cac mit cit.

Giaidoan | Mumax S6b6 | Tong Aps H dp c fos M, b.Mn Duyét
PucKO | 405507.10 | 10.00 | 10.00 | 308.00 | 400.00 | 382.00 | 7.45 | 18528.56 | 300998284.20 | 3009982.84 | DAT
PucK1 | 92954.95 | 10.00 | 20.00 | 308.00 | 400.00 | 382.00 | 11.23 | 1849230 | 1051370784.73 | 1051370.78 | DAT
PucK2 | 112056.20 | 10.00 | 30.00 | 308.00 | 347.00 | 329.00 | 12.27 | 18463.38 | 1191410352.66 | 1191410.35 | DAT
PucK3 | 135962.45 | 10.00 | 40.00 | 308.00 | 324.00 | 306.00 | 11.96 | 18456.80 | 1128869828.74 | 1128869.83 | DAT
DPucK4 | 164378.83 | 10.00 | 50.00 | 308.00 | 301.00 | 283.00 | 11.71 | 1844839 | 1062680146.81 | 1062680.15 | DAT
DucK5 | 144625.08 | 10.00 | 60.00 | 308.00 | 285.00 | 267.00 | 11.52 | 18441.95 | 1020990054.64 | 1020990.05 | DAT
DPucK6 | 143797.20 | 26.00 | 86.00 | 800.80 | 268.00 | 250.00 | 33.20 | 18113.34 | 3017459593.37 | 3017459.59 | DAT
DucK7 | 153844.45 | 18.00 | 104.00 | 554.40 | 250.00 | 232.00 | 184.85 | 15680.53 | 1072719030.32 | 1072719.03 | DAT
DucK8 | 170449.20 | 28.00 | 132.00 | 862.40 | 236.00 | 218.00 | 34.43 | 18021.21 | 2844518362.73 | 284451836 | DAT
DucK9 | 6943595 | 18.00 | 150.00 | 554.40 | 226.00 | 208.00 | 21.32 | 18224.34 | 1703743471.13 | 170374347 | DAT
Puc K10 | 177465.58 | 26.00 | 176.00 | 800.80 | 220.00 | 202.00 | 31.26 | 18032.94 | 2445246616.77 | 2445246.62 | DAT
Duc K11 | 184101.45 | 18.00 | 194.00 | 554.40 | 218.00 | 200.00 | 21.14 | 18212.69 | 1641829977.10 | 1641829.98 | DAT
Puc K12 | 215354.95 | 18.00 | 212.00 | 554.40 | 218.00 | 200.00 | 21.18 | 18211.90 | 1647433780.08 | 1647433.78 | DAT
Duc K13 | 7441645 | 20.00 | 232.00 | 616.00 | 218.00 | 200.00 | 23.71 | 18165.62 | 1846468557.61 | 1846468.56 | DAT
Puc K14 | 187689.95 | 20.00 | 252.00 | 616.00 | 218.00 | 200.00 | 23.71 | 18165.62 | 1846468557.61 | 1846468.56 | DAT
Duc K15 | 179904.20 | 20.00 | 272.00 | 616.00 | 218.00 | 200.00 | 23.71 | 18165.62 | 1846468557.61 | 1846468.56 | DAT
HL | 182896.20 | 26.00 | 298.00 | 800.80 | 218.00 | 200.00 | 31.21 | 18028.15 | 2424522426.27 | 242452243 | DAT
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4.2.4.1. Kiém tra theo THGH CD1:
+ Cong thirc kiém tra:
Vu<®.Va
+ Trong do:

+ ¢: Hé s6 strc khang cat dugc xac dinh theo quy dinh trong bang 5.5.2.2-1. ¢ =

0.7
+ Va: Strc khang cét danh dinh duoc xac dinh theo quy dinh cua diéu 5.8.3.2.
— . an = Vc + Vs + Vp
Vu=min{y™ _ 05stbd + v
n2 c v v 14

VO1:
Ve = 0.0838VE byd,

Ay fyd,(cotghd + cotga)sina
S

N

Vy = A fp. 23-q siny;

dy : chiéu cao chiu cit c6 hiéu duoc xac dinh trong diéu 5.8.2.7.

by : bé rong bung c6 hiéu, 1y bang bé rong 16n nhat trong chiéu cao ds.

s : Cu ly ct thép dai.

B : Hé s6 chi kha ning bétong bi nut chéo truyén luc keo dugc quy dinh trong
dicu 5.8.3.4.

0 : Goc nghiéng cta ng suit nén chéo duoc xac dinh trong diéu 5.8.3.4 (d0).
Khi tinh, gia thiét trudc goc 0, sau d6 tinh cac gia tri dé tra bang nguoc lai 6 va B, néu
hai gia tr1 6 gﬁn béng nhau thi c6 thé chép nhan duge, néu khong thi gia thiét lai.

a : Goc nghiéng cua cot thép dai dbi véi truc doc (d6). Néu cdt dai thang ding,
a = 90°,

A.: Dién tich ¢t thép chiu cit trong cy ly s (mm2).

V,: Thanh phén lyc tng suit trude ¢6 hiéu trén hudng luc cit tac dung, 1a duong
néu nguoc chiéu luc cat (N).

Do cbt thép DUL dugc bd tri gan nhu vudng géc véi phuong cia lyc cat nén
thanh phan V, coi nhu khong dang ké, do d6 strc khang cit ctia mat cat chi bao gom strc
khang cat ciia c6t thép ngang va ban than BT. Do d6 khi kiém tra sitc khang cit ta chi
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chi kiém tra giai doan khai thac (luc cat 1on nhét) tai cac mat cat tir 0 dén mat cét 8( Mat
cit thay ddi tir 0 dén 8, cac mat cit con lai khong déi)
— Xaéc dinh V, tai cac mat cat
+ Luc cét tinh toan dwoc 14y bang gia tri 1on nhét ctia 2 TH sau:
Tinh tai gd1+gd2+Nguoi+Truck
Tinh tai gd1+gd2+Nguoit+Tandom

Str dung Midas ta c6 két qua sau.

“‘1 ﬁ

| |

Hinh 4. 19: Biéu d6 dudng bao luc cit.

Bang 4. 13: két qua luc cit tai cac mit cat tir me SO dén me S15.

Mt cat Vu(KN)
SO ~13334.66
S1 -5973.64
S2 2196.23
S3 1529.12
S4 3130.56
S5 4657.6
S6 1448.95
S7 4197.05
S8 5041.6
S9 5497 41
S10 46132
S11 4229.13
S12 3814.67
S13 3803.92
S14 -5105.81
S15 -3063.11
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— Xac dinh V, tai mit cat SO

+ Mt cit SO sau khi quy doi:

) Bt ,
|
Bs n
L T
) B

Hinh 4. 20: Thong sb ctia mit cat sau quy doi.

M H | Bb Bt Bs | Ht | Hb Hs A S Yt Yd Ix
C

m) | m)| @) |@| m |m| m [m2)|m)| m | @ |(md
I-I| 4 | 10 | 21.7 |0.75] 0.5 [ 0.8 | 2.7 [20.515|49.596| 1.582 | 2.418 (49.260

— Xac dinh dv va bv:

Chiéu cao chiu cat ¢6 hi¢u dv:

Chiéu cao chiu cat ¢6 hiéu lay bang cu ly do thang goc voi truc trung hoa gitra

hiéu trng luc do kéo va nén do uodn, tuc la:

0,9de
d, = max {O,72h
de =5
a=B1.c=19.2 cm( da tinh ¢ trén)
de=3.82 m
h=4,0 m

0,9de 0.9%3.82
Suyradv =max {0720 _ 1, (07240 =3.438 m=3438 mm
de = 3,82 — =

B¢ rong chiu cat c6 hiu cua tiet dién bv:
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Tai céc tiét dién kiém toan, bé rong c6 hi¢u duoc l?iy br?mg bé rong suon co6 hiéu
cua tiét dién dam, bv = 0,75 m =750mm

Xac dinh 0 va B:

Puoc tra tir bang 5.8.3.4.2-1

Pé xac dinh duoc 0 va B ta phai thong qua cac gia tri sau 1fL Va &,.

Trong do:

v: ing sudt cit trong bé tong

= "=V 5317 (MPa),
¢. bydy
2 ="=0.106.

£, 45

’;’E+o.5vucotge—,4psfp0
v

S =
x EsAs+EpAps

fpo: Ung sudt trong thép du Gng luc khi tng suat trong bé tong xung quanh nd
bang 0.
f =f +f Eo=-113.34 (MPa).

po pe pe
fpe : rng suat co6 hiéu trong thép ing suat trudc sau mat mat.

S'f S 4ps-2ps-~
fre = -T2 ARy 1833 (MPa).
g

E, =197000 (Mpa).
Ec =33941 (Mpa).
Tra bang 5.8.3.4.2-1, ta ¢6 cac gia tri cua 0 va B nhu sau:
0 =30.40°
B=2.33
Tinh Ve

V=0,083. b.v/f'by.dy=4162.8 KN
V=4162,8KN

Tinh Vs

Vv _ Aypfydy(cot gh+tcot ga) sin a
=

N

C6t dai bude 0,2m => s=200mm, dit vudng goc véi truc doc => a=90°
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\ 2
Do dam c6 3 suon nén A =2%3%3,14+25 =2945 24 mm?
M 4

f,=1581 MPa

_2945.24%1581%3438x(cot g30,40+cot g90)*sin 90
200

Vs =18041.05 KN

V=18041.05 KN
Tinh Vn
Voi=min(V+Vs; 0,25.f.°.by.dv)
V+Vi=4162,8+18041.05=22203.85 KN
0,25.f.’.by.dv=0,25.500.75.343.8= 3223125 KN
Vay V,=22203.85 KN
=>V,=¢.V1,=0,7.22203.85 =15542.415 KN > V,=13334.66
Két luan: Mit cat déu thoa man DK khang cit.
4.2.4.2. Kiém tra theo THGHSD:
— Trong giai doan thi cong chi c6 cac mat mat tirc thoi, bao gdm
+ Mat mat do ma sat: Dfyr
+  Mat mat do tut neo: Dfya
+ Mat mat do co ngan dan hodi: Dfyes
— Trong giai doan thi cong phai tinh mat mat U'S tai ting mit cit tai cc giai
doan thi cong.
% Tinh dic trung hinh hoc tai cac mit cit
— Hé s6 quy d6i tir thép sang bé tong
bac trung hinh hoc ctia mat cit duoc tinh vai tiét dién quy ddi voi cac hé sd
nhu sau:

+) Hé s6 quy doi tir c6t thép thuong sang bé tong:
Ese _ 200000 _ ¢ ggo

m —
S Ec 33915
+) Hé sb quy doi tir c6t thép DUL sang bé tong:
E 197000
="M= = 5,808
PS g, 33915
— Tiét dién mat cat trude khi kéo cap DUL s& gom c6 tiét phan mait cat bé tong

c6 trir di dién tich cac 1 dit cac dng ghen dé bd tri cap DUL.
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— Céc cong thirc tinh DPTHH ctia mit cit trude khi kéo cap DUL:
+ Dién tich ctia mat cit tinh doi:
Aw=bw. h +(b-bw) he— (naps + naps’).Aogh
+ Momen tinh cua tiét dién Fu v6i ddy dam:
S=b’W'h2+(b—b Yo (h="9—-n 4 .a -n .A .(h—
W oc 2 A

X 2 ! ps ogh PS Aps'  ogh
aps’)

+ Cac khoang cach tir truc quan tinh chinh (I-I) cta tiét dién téi ddy dam
va t6i dinh dam:

:ylz'—gZ 5 y1=h_y1
d Agd t d

+ Momen quéan tinh cia mat cit quy doi:

by h? h (b — b). b h

1 I ¢ — - —
+ by b (; = Ya) + 17 + (b= bw). he- (Y = 2

Jx =5
—MN4p p- Aogh- (Y; - atp)z — Nypp' Aogh- (Yi - atp,)z + mg. A,' (Y(Ii - aS)Z

4

I
+ms. A (Ye —as)

+ Xac dinh a; (Khoang cach tir trong tdm c6t thép dén day dam)

Zniyi
a; = (cm)
xn

Trong do6 :

+ b: B& rong tinh toan ban canh trén.

+ bw: B& rong suon dam.

+ nps: S6 b6 cap DUL dudi.

+ nps”: S6 b6 cap DUL trén..

+ Aps: Dién tich c6t thép DUL dudi.

+ Aps’: Dién tich ¢t thép DUL trén.

+ Aogh: Dién tich tiét dién dng ghen b tri thép DUL..
+ As: Dién tich ¢t thép thudong thé dudi.

+ As“: Dién tich c6t thép thuong th trén.

+ arp: KC tir trong tam c6t thép DUL thd dudi dén mép dudi mit cat.

+ arp’:KC tir trong tdm cdt thép DUL thé trén dén mép trén mit cit.
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+ as: Khoang cach tir trong tdm cbt thép thudong thé dudi dén mép dudi.
+ as': Khoang cach tir trong tdm c6t thép thudng thé trén dén mép trén.
+ Y4 Khoang cach tir TTH dén mép dudi mit cit.
+ Y1 Khoang cach tir TTH dén mép trén mat cit.
4.3. Tinh toAn mat mat vrng suat:
4.3.1. MAt mat do ma sat: (Theo 5.9.5.2.2b)
Mit méat do ma st gitta cac bo thép tmg suét trude va éng boc duoc tinh theo
cong thirc sau:
Af pr = fpi(1 — e CHH),
Trong do:
+1f,;: ing suét trong bo thép DUL tai thoi diém kich, f,; = 1488 Mpa
+x: Chiéu dai b6 thép ung suét trudc tir dau kich dén diém dang xét (mm).
* K: Hé s6 ma sat lac trén mm ctia bo cap.
+u: Hé s6 ma sat ciia bo cap voi thanh dng ghen.
+ou: Tong gia tri tuyét d6i thay d6i goc ciia dudng cap tng suat trude tir dau
kich gan nhét dén diém dang xét (rad). 6ng gen duoc st dung 1a loai ng Polyethylene
co cac dac trung dugc tra trong bang 5.9.5.2.2b-1:
K =6.6x107 (mm™)
pn=0.15
4.3.2. Mat mat do thiét bi neo: (Theo diéu 5.9.5.2)
Tam thoi tinh theo cong thire:
Afpn == Ep
Trong do:
+AL: Chiéu dai tut neo.
+1L: chiéu dai cap du tng luc.
+Ep: Modun dan hoi ciia thép, E;=197000 MPa
4.3.3. Mt mat do co ngin dan hdi:(5.9.5.2.3b)
— Mat mat do co ngan dan hoi vé ban chat 14 khi cang b6 sau s& giy mat mat cho

b6 trudc. Vaduge tinh theo cong thure:
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N-1 Ep
Af pgs = TE_CI fogp
+Trong do:
+N: S luong cac bé thép tng suit trude gidng nhau.
+fegp: TONg Ung suat bétdng & trong tim cac bo thép tmg suat trude do luc

DUL sau khi kichva tu trong cua cau kién ¢ cac mat cat c6 momen max (MPa).

— _F _F& | Mw
fcgp E - ]1 + ]I
+F - Iy nén trong bétong do tng sudt trude gay ra tai thoi diém sau

khi kich, tirc 1a d4 xay ra mat mat do ma sat va tut neo.

+F = (fpj - Apr - Apr)Aps

+e : B 1€ch cua trong tam cac bo thép so véi truc trung hoa ctia tiét
dién.
+Aps  : Tong dién tich cta cic bo cap ung suét trude.
+AL J' : 1a dic trung hinh hoc ctia mit cit trude khi cang cdt thép DUL
— Mit cit ngang:
S6 6ng gen | Puuong kinh Céach mép duudi Dién tich S ong
42 0.107 3.80 0.377 1.435
H(m) Btf(m) ttf(m) Bbf(m) tbf(m) tw(m) hw(m)
4.000 21.7 0.5 10 0.8 0.75 2.7
A(m2) | Sd(m3) | Yd(m) I(m4) Yt(m)
20.497 | 49.676 2.242 48.944 1.576
— Céc mat mat (mg suét:
, mAt mét Gmg suat do tut neo
Giai doan | s0 bo kéo Mtc S—
chiéu dai bo kéo DfpA(Mpa)
buc KO 4 2726.5 12.3 128.1300813
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Duc K1 2 12447.45 18.3 86.12021858
Duc K2 2 24947.85 243 64.85596708
Duc K3 2 41395.5 30.3 52.01320132
Duc K4 2 61581.44 36.3 43.41597796
Duc K5 2 63843.18 42.3 37.25768322
Duc K6 2 68844.47 50.3 31.33200795
Duc K7 4 70752.67 583 27.03259005
Duc K8 2 70062.25 66.3 23.77073906
Duc K9 2 67619.36 74.3 21.21130552
Duc K10 2 64445.23 82.3 19.14945322
Duc K11 2 61577.32 90.3 17.45293466
Duc K12 4 59921.46 98.3 16.03255341
Duc K13 4 60129.77 106.3 14.82596425
Duc K14 6 63567.36 114.3 13.78827647
Duc K15 65661.2

HL gitra 64460.43

mat mat irng suat do ma sat

mat mat ing suat do co ngan dan hoi

fpj(Mpa) | x| a DfpF(Mpa) e fcgp(Mpa) | N | DfpES(Mpa)
1488 21 0 1.96E-03 1.38 -1.527325 | 4 3.609
1488 2| 0.1 2.22E+01 1.38 -0.451942 | 2 0.712
1488 2| 0.1 2.22E+01 1.38 -0.100393 | 2 0.158
1488 2| 0.1 2.22E+01 1.38 0.3621637 | 2 0.570
1488 2| 0.1 2.22E+01 1.38 0.9298525 | 2 1.465
1488 31021 4.61E+01 1.38 0.9934594 | 2 1.565
1488 31021 4.61E+01 1.38 1.1341106 | 2 1.786
1488 31021 4.61E+01 1.38 0.3857738 | 4 0911
1488 31021 4.61E+01 1.38 1.1683582 | 2 1.840
1488 31021 4.61E+01 1.38 1.0996568 | 2 1.732
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1488 31021 4.61E+01 1.38 1.0103908 | 2 1.591
1488 31021 4.61E+01 1.38 0.9297366 | 2 1.464
1488 31 0.21 4.61E+01 1.38 0.0811679 | 4 0.192
1488 2| 0.1 2.22E+01 1.38 0.0870262 | 4 0.206
1488 2| 0.1 2.22E+01 1.38 -0.6183 | 6 1.623

% Tinh U'S trong BT tai mit cit SO:
— St dung tai trong dugc to hop theo TTGH st dung, tirc 1a tai trong ticu chuan:
+  Tinh tai khong xét hé sb tai trong.
+  Hoat tai khong xét hé s tai trong.
— Ta tién hanh kiém toan voi tit ca cac mit cat, trong 2 giai doan 13 giai doan thi
cong va giai doan khai thac.
— Diéu kién kiém toan :
+  Tiét dién dam phai dam bao kha niang chiu Gmg suit nén 16n nhat.
+ Néu xuét hién Gng suat kéo thi gia tri ing suat kéo phai dam bao khong
gay nut cho bé tong.
+  Gidi han US kéo tam thdi trong BT DUL hoan toan trudc mat mat déi
voi cac cau kién DUL hoan toan:
* U kéo cho phép: 0,25Vf< = 0,25./38,25=1,546 MPa
+  US nén cho phép: 0,61.;’=0,6.38,25=22,95 MPa

Cong thirc tinh todn (ng suit trong bé tong:

% Tinh Gng suét thé trén mat cit:
Cong thure tinh tng suit nén tai thd trén cta mat cat.

1 — Giai doan thi cong

frren _ Fps  Fps.ely yi 4 Fps' s Fps'.el, yi 4 M€ yi, — Npc™®
¢ = - : T : I
Al J! Al J J A
NTCTC- edvl
- 1
+ I Y
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2 — Giai doan khai thac

MTCyr
ftren — ftren + .
KT TC

Y” NTC
Ji t All & ' t

Trong do6 :

+ MT™C1c : Mdmen tiéu chuan trong giai doan thi cong tai mat cat kiém toan.
+ M™% : Mdmen tiéu chuin giai doan khai thac tai mat cit kiém toan.
+ NrcT€ Luc doc truc tiéu chuin trong giai doan thi cong.

+ Nkr™€ Luc doc truc tiéu chuan trong giai doan khai thac.

Fps : luc cang trong cac b thép DUL thG dudi.

Fps’ : luc cang trong céac bo thép DUL thé trén.

A! : Dién tich tinh d6i mit cat trude khi cang ¢t thép DUL.

JU': Mbmen quén tinh tinh doi mat cat trude khi cing cot thép DUL.
Y : Khoang cach tir TTH I-I dén mép trén mat cit.

Yd': Khoang cach tir TTH I-I dén mép dudi mit cat.

A" : Dién tich tinh d6i mat cat sau khi cang c6t thép DUL.

JI': Momen quén tinh tinh d6i mit cit sau khi cang cot thép DUL.
Y : Khoang cach tir TTH IT - II dén mép trén mit cit.

Y4 : Khoang cach tir TTHII - II dén mép dudi mit ct.

ea' : DO 1éch tAm cua luc doc trong dam chu v6i TTHI - L.

ea'! : DO 1éch tAm cua luc doc trong dam chu véi TTH I - 1.

' e : (ng suat tai mép trén clia mat cat trong giai doan thi cong.

+ o+ + o+ o+ o+ o+ o+ o+ o+ + 4+ + +

0 g1 : (rng suat tai mép trén cua mat cat trong giai doan khai théc.

% Tinh tng suét thd dudi mat cat:
> Cong thirc tinh ing suit nén tai thd dudi ctia mit cat:

1 - Giai doan thi cong:

Fps  Fps.ely Fps'  Fpg'.el, MT¢ N N.eg'
flren = + JYhi+—r  —— YV —— Y —— _
e = a1 J! Al J! Ji Al J!
2 - Giai doan khai thac:
MTC
ftren — ftren - yin _ NKT _ NKT.eg,,!! YII
KT TC Ji t Al g1 ’ t
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Giai doan M-(KNm) | M+(KNm) | Pcv(KN) 3606 CT duge Pps(KN)
cang kéo
buc KO -2726.50 0.00 0.00 4 16709.12
buc K1 -12447.45 0.00 0.00 6 25203.83
buc K2 -24947.85 0.00 0.00 8 33832.95
buc K3 -41395.50 0.00 0.00 10 42538.64
buc K4 -61581.44 0.00 0.00 12 51291.78
buc K5 -63843.18 0.00 12176.88 14 59934.46
buc K6 -68844.47 0.00 3764.20 16 68612.28
Duc K7 -70752.67 0.00 4806.65 20 86031.67
buc K8 -70062.25 0.00 4685.78 22 94755.74
Duc K9 -67619.36 0.00 5618.04 24 103496.24
buc K10 -64445.23 0.00 5018.43 26 112250.31
buc K11 -61577.32 0.00 4744 .84 28 121015.61
buc K12 -59921.46 0.00 4058.77 32 138579.39
buc K13 -60129.77 0.00 12132.52 36 156453.40
Duc K14 -63567.36 0.00 0.00 42 183257.41
buc K15 -65661.20 0.00 0.00 42 183257.41
HL gitra -64460.43 0.00 0.00 42 183257.41
Ung suat thd trén(KN/m2)

Do mdémen | Do céap ving | Do lyc DUL Téng

87.82 0.00 -1555.97 -1.47

400.92 0.00 -2347.01 -1.95

803.55 0.00 -3150.57 -2.35

1333.32 0.00 -3961.25 -2.63

1983.49 0.00 -4776.35 -2.79

2056.34 -594.07 -5581.17 -4.12

54
SVTH: Mai Thiwong Hién Lép: 20THXD-1



DATN: Thiét ké cau Bong Son 2 GVHD: TS. Neuyén Neoc Héu

2217.43 -183.64 -6389.26 -4.36
2278.89 -234.50 -8011.37 -5.97
2256.66 -228.60 -8823.77 -6.80
2177.97 -274.09 -9637.70 -7.73
2075.74 -244.83 -10452.89 -8.62
1983.36 -231.49 -11269.12 -9.52
1930.03 -198.01 -12904.68 -11.17
1936.74 -591.91 -14569.13 -13.22
2047.46 0.00 -17065.15 -15.02
2114.90 0.00 -17065.15 -14.95
2076.22 0.00 -17065.15 -14.99
Ung suat thd dudi(KN.m2)

Do mémen | Do cép viang | Do luc DUL | Tong
-135.01 0.00 323.67 0.19
-616.36 0.00 488.22 -0.13

-1235.34 0.00 655.37 -0.58
-2049.78 0.00 824.00 -1.23
-3049.33 0.00 993.56 -2.06
-3161.32 -594.07 1160.97 -2.59
-3408.97 -183.64 1329.07 -2.26
-3503.46 -234.50 1666.49 -2.07
-3469.27 -228.60 1835.48 -1.86
-3348.31 -274.09 2004.79 -1.62
-3191.13 -244.83 2174.37 -1.26
-3049.12 -231.49 2344.16 -0.94
-2967.13 -198.01 2684.38 -0.48
-2977.45 -591.91 3030.61 -0.54
-3147.67 0.00 3549.82 0.40
-3251.35 0.00 3549.82 0.30
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-3191.89 0.00 3549.82 0.36

Két luan: Thé trén va thd dudi ciia mit cit SO trong giai doan thi cong déu chiu

nén va US nén niam trong gii han cho phép.

% Tinh duyét cic mit cét trong giai doan khai thac:

Cac mat mat U'S trong giai doan khai thac bao gdm ca mat mat tirc thoi va mét

mat theo thoi gian.

4.3.4.

thtre:

4.3.5.

Cac mat mat tire thoi: (D3 tinh & trén)

+ Mat mat do ma sat: Dfyr

+ Mat mat do tut neo: Dfpa

+ Mat mét do co ngan dan hoi: Dfys

Céc mat mat theo thoi gian

+ Mat mét do co ngot: Dfysr

+ Mat mét do tir bién: Dfycr

+ Mat mét do hién tuong ty ching ctia cbt thép: Dfyri+Dfpro
Mét mat do co ngot: (5.9.5.4.2)

% Mat mat do co ngét bé tong trong cau kién kéo sau duoc xac dinh theo cong

Afpsk = 93-0.85H
Trong do:
+ H: Do am tuong ddi bao quanh két cau, dugc lay trung binh hang nam.
Lay H = 80%.
=> Suy ra mat mat ing suit do co ngét tinh dén mit cit 21-21 la:

Afpsk = 93-0.85x80% = 25 (MPa).
Mét mat do tir bién: (5.9.5.4.3)

Afpcr = 126egp — TAf cap

Trong do:

+ fogp: TONg Ung suat bétdng & trong tam cac bo thép tmg suét trude do luc DUL

sau khi kich va ty trong cia cau kién ¢ cac mat cat c6 momen max (MPa).
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+ Afugp: Thay d6i trong Gmg suat bétong tai trong tdm thép tng sut trude do tai
trong thuong xuyén, trur tai trong tac dong vao luc thuc hién cac luc ing sut trude, duoc
tinh cing cac mit cat tinh fcgp(MPa).

_ __ Mg.e Mgae
AdeP - ]I ]I

+ Mus : moment do trong lugng cac 16p phu va 16p bao vé mit cau.

+ Mua : 1a momen do tinh tai chat thém sau khi bé tong dong cing.

+ ¢ :lakhoang cach tir trong tim bo thép dén truc trung hoa cua tiét dién
4.3.6. Mat mat do tw ching ciia cdt thép DUL: (5.9.5.4.4)

Afor =Afpr1 + Af pr2

Trong do:

+ Af pri: MAt mat do déo lac truyén luc

+ Af pric Mat mat sau khi truyén.

Nhu vy mat mat do ty chung phai dugc tinh & hai thoi diém:

% Mat mat do ty chuing tai thoi diém truyén luc (5.9.5.4.4b).

St dung céc tao thép c6 do tu chung thip nén mat mat do dio lic truyén luc 1a

af =" o555
pR1 40 foy P

Trong do:
+ t: Thoi gian tir lic tao ng sudt trude dén lac truyén, (ngdy),t = 4 ngay
+ fy: tng suat ban dau trong bo thép vao cudi luc kéo (Mpa).
fpi = 0.74fpu — Afpps — Afpr — Afpa
+ fpy : Cuong dd chay quy dinh ¢ bé thép (MPa).
< Mat mat do ddo thép sau khi truyén luc: (5.9.5.4.4¢)
Vi thép c6 d6 tu chung thap cho ciu kién kéo sau, mat mat do do thép sau khi
truyén duogc tinh nhu sau:
Ao = —[138 = 03AF . — 04T — 0.2(Afyp + Afycr)]
< Diéu kién kiém tra:
— Giéi US nén trong BT DUL & trang thai gi6i han sir dung sau mat mat cho cac

céu kién DULhoan toan:
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+ Véi cau xdy dung phan doan do tong DUL hitu hiéu va céc tai trong thudng

xuyén gay ra: 0,45 f.” =0,4.45=18(MPa)

+ Do tong DUL hitu hiéu, tai trong thuong xuyén, tai trong nhat thoi, va cac tai

trong tac dung khi van chuyén boc xép: 0,6f.’=0,6.45=27(MPa)

— Gi6i US kéo trong BT DUL 6 trang thai gidi han sir dung sau mat mat cho céc
cAu kién DUL hoan toan: 0,25f.’
% Tinh mat mat U'S theo thoi gian tai mit cit SO va duyét theo TTGH SD
Kiém tra US:

— Do téng DUL hitu hiéu va cac tai trong thuong xuyén gy ra:

US thé trén(KN/m2) ) US thé du6i(KN.m2) )
Tong Tong
Do Do cap Do Do cap Do
Do DUL | MPa MPa
Momen vang Momen vang DUL
10377.41 | -1958.88 | -15315.67 | -6.90 | -10987.90 | -1958.88 | 3514.32 | -9.43

— Do téng DUL hitu hiéu, tai trong thuong xuyén, tai trong nhat thoi, va cac tai

trong tac dung khi van chuyén bdc xép:

US thé trén(KN/m2) ) U thé duGi(KN.m2) )
Tong Tong
Do Do cap Do Do cap Do
Do DUL | MPa MPa
Mo6men vang MoOmen vang DUL
18561.13 | -1958.88 | -15315.67 | 1.29 | -19653.06 | -1958.88 | 3514.32 | -18.10

Nhén xét: U'S thé trén va thé dudi mat cat 0 déu nam trong gidi han cho phép.
4.3.7. Kiém tra cac giéi han cot thép:
— Luong cdt thép tdi da (A5.7.3.3.1)

Phai thoa man diéu kién 2_ < 042

e
c: khoang céch tir thd chiu nén ngoai cing dén truc TH
de: Khoang cach hiru hiéu tir thd nén ngoai cuing dén trong tam luc kéo ciia cot
thép chiukéo
eSS psptAsf o

Apsf ps+Asf s
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— Luong cbt thép tdi da (A5.7.3.3.2)
3l
fy

Phai thoa man pmin=0,0

Trong do:

pmin: Ty 1€ gilid thép chiu kéo va dién tich nguyén

f.’: Cuong do quy ding cua bé tong (MPa)

fy: Cuong do chay déo cua thép chiu kéo (MPa)

— Tai mat cat SO: Mit cat dinh tru

Mt cét SO ¢6 210 b6 ¢t thép DUL loai 22 tao 15,2

=> Ap=0.6468 m?

fp,s—=1488 MPa

dp=3820 mm

c¢=781 mm

Do mit cat dugc DUL hoan toan nén khong tinh dén c6t thép thudng chiu kéo
=> de=d,=3820 mm

781

==Lt =——=10,2029 < 0.42 Thoa man
d. 3820

Dién tich nguyén mit cit SO: A;=13,873 m?
0,07448

=> min—m =0.005369
0,03fc=0,03. _ 45 0,02=8,04.10*
fy 0,9.1860

=> pmin=0,03f e thoa man
fy

— Tai mit cat S16 (mat cat giita nhip giita)

Mt cat S16 ¢ 88 bo cbt thép DUL loai 19 tao 15,2

=> A;=0.234 m?

fs=1818,434 MPa

dpy=2165 mm

¢=201 mm

Do mit cat duoc DUL hoan toan nén khong tinh dén cdt thép thudng chiu kéo
=> de=dp=2350 mm
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=>L£ =——=0,0855 < 0.42 Thoa man
d. 2350

— Dién tich nguyén mit cit 0: Ag=10,517 m?
=207 3 54.10°3

=> Pmin~.

10,517

0,03/<=0,03. __45 _ 0,02=8,04.10*

£y 0,9.1860

—>  pmin=0,03"* thoa min
fy

4.4. Tinh toan bian mit ciu:
4.4.1. Ciu tao bian mit cau:
- So d6 tinh toan ban mait cau
+ Ban dai 21700mm
+ Phan ban giita duoc tinh theo so d6 ngam hai dau véi chiéu dai nhip: 5725 mm

+ Phén canh hing tinh theo so d6 congxon nhip:3425 mm

_1500 500__ 7000 500 50
350, 350

" T T T——

|
|
R 1o 1 Iy 4 7 .
3425 e 5725 ! 3400 I 5725 At 3408 F

0 7000 ~500_1500 _

——

==

21700

4.4.2. Cau tao cac 16p 40 dwong, lan can:
- Lép phi mit cau:
+ B¢ tong asphalt : day Scm trong luong riéng 1a 22.5 kN/m
+ Bé tong bao ho : day 3cm trong luong riéng 1a 24 kN/m
+ L&p phong nudc: day 1em trong luong riéng 1a 15 kN/m
+ Lop bétong mui luyén: day 3cm trong lugng riéng 1a 24 kN/m

Lé6p phtt mit cau Chiéu day (cm) | v(kN/m3) | DW (kN/m2)
Lép bétong Atphan 5 22.5 1.125
L&p bétong bao vé 3 24 0.72
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L6p phong nude 15 0.15
Lop bétong mui luyén day 24 0.72
Trong luuong 16p phu mit cau DW_Lsp phi 2.715

- Lan can tay vin: Ta dung loai lan can tay vin bang thép, bé d& bang BTCT cé:

4.4.3. Nguyén tic tinh toan ban mit ciu:

DClLancan1= 1.5 kN/m
DClLancan2= 0.9 kN/m
DClan can3 = 1.03 kN/m
DClan di bo= 15.2 kN/m

- Str dung phuong phéap phan tich gan ding dé thiét ké ban mat cau BTCT lién

khéi duc tai chd. (Piéu 4.6.2.1.6).

- Khi tinh to4n hi¢u ing tai trong ban, cho phép phan tich mdt dai ban rong 1m

theo chiéu doc cau. Mo hinh hoa so d6 lam viéc ctuia két cau nhu mot dam lién tuc, véi

cac suon dam hop 1a cac goi va dugc gia thiét 1a cd do cliing tuyét doi.

- Do ban mat cau lam vi¢c theo phuong ngang, xét 1 m b€ rong ban mat cau

theo phuong doc.

- Nhip phia trong xét mé hinh tinh toan 13 so @6 hai dau ngam.

- Nhip phia ban hang xét mé hinh tinh toan 1 thanh ngam 1 dau

- Céc tai trong tac dung 1én két ciu 1a :

Lan can: DCjc
G& chin: DCgc

Trong lugng ban than ban: DC

Tai trong nguoi: PL

Tai trong xe: LL

Luc xung kich: IM, lay bang 33%CLL

+
+
+
+ Trong lugng 16p mat duong: DWie
+
+
T

— Tinh toan hiéu g tai do t6 hop nhu didu 3.4.1-1 quy trinh 22 TCN 272-05,

gdm hai t6 hop tai trong nguy hiém 1a t6 hop tai trong cuong do 1 va tb hop tai trong
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theo trang thai gidi han st dung. St dung ndi luc nay dé tinh toan va kiém tra tiét dién

ban.

— Mt cét tinh toan hiéu ung lyuc :

4.4.4.

+ Tinh M" : Tinh toan cho mit cit gitra nhip ban.

+ Tinh M : Tinh toan cho mat cit tai phan ngam ctia mut thira.

Tinh toan ndi lwc ban mit cau:

- Tai trong tinh toan ban mit cau

+ Trong luong ban than ban : DC

+ Trong luong phan lan can, gd chin banh : DCje, DCge

+ Trong luong 16p phit mit ciu : DW,

+ Hoat tai : LL ( xép trén 2 lan tao hiéu tmg bat loi nhat).

+ Tai trong lan.

+ Luc xung kich : IM = 25%.

Céc t6 hop tai trong thiét ké ban :

+ T6 hop theo trang thai cudng do I : dé tinh toan cudng do ban.

+ T6 hop theo trang thai cudng do s dung : dé tinh toan chéng nut ban.

- Céc cong thirc tinh toan noi lyc ban mat cau

Cong thure tinh toan noi lyc do tinh tai
M;=q;.S5;+P.Y;
Qi=qiSi+P.Y;

Trong do :

+ M; : Momen tai tiét dién i.

+ Qi : Lyc cat tai tiét dién i.

+ q : Tinh tai phan b6 ngang cau trén dai rong 1m.

+ Si. Dién tich BDAH ndi luc.

+ yi: tung d0 DAH tai vi tri dat lyc tap trung.

Cong thuc tinh toan ndi lyc do hoat tai

-Ban mat cau dugc phan tich theo phuong phap dai gan ding duoc quy dinh

trong diéu 4.6.2.1. Vi dai phan tich 1a ngang va c6 chié dai nhip tinh toan L = 7413 mm

> 4600 mm. Do d6 ban duoc thiét ké véi tai trong xe tai va tai trong 1an thiét ké
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+ Tai trong 1 banh xe 1a P = 72.5KN.

+ Tai trong 1an : qun = 9,3 KN/m phan b déu trén chiéu rong b = 3m. Hiéu tng
cla tai trong lan khong xét dén luc xung kich.

- Khi thiét ké thi theo phuong ngang cau hoat tai dugc xép trén 2 lan va duoc xép
sao cho tao dugc hiéu ung bét lgi nhat. Vi tri tim banh xe dit cach mép go chin banh
dugc quy dinh nhu sau :

+ Khi tinh toan phan canh hang : a =300 mm

+ Khi tinh todn cac by phan khac : a= 600 mm

+ Cu ly gifra 2 xe : 21200 mm

-Ddi voi hoat tai, bé rong lam vi¢c cua ban mat cau duoc quy dinh nhu sau:

+ Khi tinh toan phan canh hang: SW = 1140 + 0,833.X (mm)

+ Khi tinh mémen am: SW= 660 + 0,55.S.

+ Khi tinh mémen duong: SW = 1220 + 0,25.S

Trong do :

+ S: La khoang cach giira cac goi d&

+ X : Khoang céch tir tim gdi dén diém dat tai.

- Két qua tinh toan vét banh xe twong duwong nhu sau

+ Khi tinh todn phan hing;

Do mit cau duoc thiét ké co go chan khong cho phép xe chay sang phan canh
hing nén X=0, suy ra SW = 1140 + 0,833.0 = 1140 mm =1,14 m

+ Khi tinh toan momen am : SW = 660+0,55.5725 =4737 mm =4,737 m

+ Khi tinh toan mémen duong : SW = 1220 + 0,25.5725 = 3073 mm =3.073 m

— NOoi luc trong ban mat do hoat tai dugc tinh theo cong thirc sau :

Si =m.P.>; ; + qi.z zzri

Trong do6 :

+ Siv : Noi luc can tinh toan tai mat cit i.

+ m: Hé s6 lan.

+ P:Taitrong 1 banh xe.

+ b : Chiéu rong vét banh xe twong duong.
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+ Yi: Tung do BDAH tai vi tri dat banh xe.
+ qi : Tai trong lan thiét ké.
+ vi : Dién tich DAH noi luc.

Chiéu dai nhip tinh toan cua ban méat cau dugc xac dinh nhu sau:

+ V6i nhip phia bén trong thi 1dy nhip tinh toan bang: 5.725m

+ V6i canh hang thi nhip tinh toan bang: 3.425m
Tinh toAn moment phan ban hing

a. So do tinh:

1500 500 7000 500 500 7000 500 1500

350, 350,

Nl n ]

3425 . 5725 . 3400

21700

. Tai trong:

b

+ Trong luong ban than DCy
+ Trong luong 16p phu DW

+ Trong lugng Lan can DCic

+ Trong luong go chin DCy
+ Tai trong nguoi di b

c. Két qua tinh toan ndi luc:

— Moment ¢ mit cit ngam:

+ TTGH1 :M,=182.6 kN.m
+ TTGHSD: M= 138.8 kN.m
— Luc cit & mit cit ngam:

+ TTGH1 :V.=89.2kN.m
+ TTGHSD: Vy= 68kN.m
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Tinh toin moment phin ban phia trong

— Momen tai goi:

+ M= 288.7 kNm (TTGHCD 1)
+ Mu= 176.6 kNm (TTGHSD)

— Moment gitra nhip:

+ Mu=254.4 kNm (TTGHCD 1)
+ My=151.2 kNm (TTGHSD)

— Luec cat tai goi:

+ Vu=442.3 kNm (TTGHCD 1)
+ Vu=264.9 kNm (TTGHSD)

4.4.5. Tinh toan va bd tri c6t thép ban mit cu:

a. vat liéu ché tao dam.

- Bé tong ché tao dam :

+ Mac bé tong : Cap 45 MPa

+ Trong lugng riéng ctia bé tong : g» = 24 KN/m?

+ Mo dun dan hdi : Ec = 33915 Mpa
+ Cudng d6 chiu nén : f.’ = 45 Mpa

+ Cuong do chiu nén cta bé tong luc bat dau dit tai tao ung suét trude
foi = 0,85. fc = 0,85. 45 =38,25 Mpa
- Hé s6 quy d6i hinh khéi ing suat : b=max(0,65 : 0,85-205(fc'=28))= ().7285
7

- Cudng 9 chiu kéo khi uén : £ = 0,63./f= 4,23 Mpa

b. Thép thwong ché tao dam.

- St dung loai cép cuong dd cao, loai bo xoan 3 tao ciia hang VSL c6 céc chi tiéu

Sau:

Tén cac dai luuong Ky hi¢u Gia tri Pon vi
Duong kinh danh dinh 1 tao d 15.2 mm
Dién tich mat cit 1 tao Ao 2.8 cm2
Gi61 han chay cua thép oy 1674 Mpa
Gidi han bén cua thép fpu 1860 Mpa

65

SVTH: Mai Thwong Hién

Lép: 20THXD-1



DATN: Thiét ké cau Bong Son 2 GVHD: TS. Neuyén Neoc Héu

Moduyn dan hoi cta thép Es 197000 Mpa
Hé sb ma sat thanh dng ghen m 0.2

g sudt trong thép khi kich fpy 1488 Mpa
Hé s ma sat lic/l momen bo cap K 6.60E-07 mm-!
Chiéu dai tut neo DL 1 cm

Str dung loai neo chuyén dung cua hang VSL

Cét thép thuwwong ché tao BMC

Cot thép tron tron Alll

Gi61 han chay cua thép fy 420 Mpa
Moduyn dan hoi cua thép Et 200000 Mpa
Puong kinh thanh thép D 16 mm

S6 thanh thép sir dung n 8 thanh
Khoang cach gitra cac thanh thép a 125 cm

c. Bo tri cot thép chiu mémen

*,

» Nguyén tic bo tri thép ban mat cau

D)

— V& nguyén tic bd tri cbt thép DUL thi ta s& bd tri cac bo ¢t thép DUL ¢ thd
dudi tai mat cat gilta nhip ban, con tai mat cat géi chiu mémen am thi cac bo cdt thép
DUL lai duoc ubn 18n bd tri ¢ thd trén. Cach bd tri nhu hinh vé.

% Céc cong thic tinh todn va bd tri cot thép

— Mit cét ban mat cau 12 mat cét chit nhat do do ta dung cac cong thirc cia mat
cit chit nhat dé tinh toan va kiém duyét kha nang chiu lyc ctia mat cat. Khi kiém toan ta
b6 qua ¢t thép thuong chiu nén, chi tinh dén cét thép thuong chiu kéo va cbt thép DUTL.

— Céac cong thirc kiém toan:

+ Cong thirc xac dinh chiéu cao ving chiu nén

AL A, A,

€= T
O,85.f'.B b +KkA ‘Tpu
C 1

s q

p

+ Cong thirc tinh mémen khang udn danh dinh cta mit cat
a a
M =A f |d _|+A-f.(d =)
pslp

n ps \ 2 j S vy N E
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+ Cong thirc tinh sirc khang udn tinh toan ctia mat cit
M: =j.My

Trong do6 :

+ Aps: Dién tich cbt thép DUL

+ dp: Khoang cach tir thd ngoai cting chiu nén dén trong tim cdt thép DUL

+ f.: Cudng do cua bé tong & tudi 28 ngay, fc = 50 Mpa

+ j: Hé s6 strc khang, j 14y bang 1,0 d6i voi cdu kién chiu ubén

+ b: Bé rong tinh toan ctia mat cit.

+ bi: Hé s6 chuyén d6i hinh khdi img suét, by = 0.7285 theo 5.7.2.2.

+ fpu: Cuong do chiu kéo quy dinh cua thép DUL, f,, = 1860 MPa.

+ fpy: Gi6i han chay cua thép DUL, f,y = 80%f,, = 1581 MPa. (b6 12 tao)

+ ¢: Khoang cach tir thd chiu nén ngoai cing dén truc trung hoa véi gia thiét 1a
thép DUL da bi chay déo.

+ a=c. bi: Chiéu day cta khdi ing suit twong duong

+ fps: ing suét trung binh trong c6t thép DUL & st khang udn danh dinh tinh
theo cong thirc 5.7.3.1.1-1

c

s = fpu(1—K*—

foe= 1=K+ )
K =2x(1.04 fﬂ
-2

Ham luong thép DUL va thép thudng phai duoc gidi han sao cho :
= <042
d

- B6 tri cbt thép thuong va ¢t thép DUL cho 1m dai cau:

- C6t thép DUL str dung loai bo det 2 tao 15,2, ctr 1 mét dai cau kéo 1b6 theo
phuong ngang cau.

- C6t thép thudng str dung loai duong kinh 16 mm budc cbt thép 125mm, bé tri
chi 1 mét dai cau nhu hinh v&.

+ C6t thép tai mit cit goi:
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4.4.6. Duyét mat ciit chiu udn theo THGH CPD1:

a. Mt cat tai géi:

— Dién tich cbt thép DUL: Ap=2,8.10"* m?

— Dién tich c6t thép thudng chiu kéo: A=16,1.10* m?

+ dp=0,74m ; ds=0,74m ;
+ k=0,28 ; b1=0,7285

+ ¢=0,03112 ; a=c. b1=0,7285.0,03112=0,02267
+ f;,,=1860.(1-0,28.0,03112/0,74).10°=1838100 KN/m?

— Sitrc khang uén danh dinh ctia mit cit:

Mu= Aps fis (dp - @) +4s fy-(ds —3) =867.28 KNm

M;=).Mn=1.867,28=867,28 KNm so sanh vé1 My=182.6 KNm => Dat
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% Két lugn : Mat cit ban mat cau dam bao kha nang chiu mémen udn 4m
b. Mt cit tai gifta nhip ban:

— Dién tich ¢t thép DUL: Aps=2,8.10* m?

— Dién tich c6t thép thuong chiu kéo: A=16,1.10* m?

+ dp=0,265m ; ds=0,269m ;

+ k=0,28 ; b1=0,7285

+ ¢=0,03083 ; a=c. b;=0,7285.0,03083=0,02246

+ £,s=1860.(1-0,28.0,03083/0,265).10°=1799402 KN/m?

— Suc khang udn danh dinh cta mat cit:
a
M= Aps fis (dp - 7 +A4s. fy-(ds —3) =301.997 KNm

M=].M,=1. 301,997 =301,997 KNm so sanh voi M=254.4 KNm=> Dat

Keét luan : Mat cat ban méat cau ddm bao kha nang chiu mémen uoén duong

4.4.7. Duyét mit cit gbi chiu cit theo THGH CP1:
Cong thirc kiém toan
V< 9.Vy
Trong do:
+ @: Hé s6 strc khang cat duoc xac dinh theo bang 5.5.2.2-1,
+ = 0.9 (v6i két cdu BTCT thong thuong)

+ Vn: Strc khang cat danh dinh duoc xac dinh theo quy dinh cta diéu 5.8.3.2.

an = Vc ~+ Vs + Vp
Vo =min{;, =025fbd +V
n2

c v v D
Voi:
+ Ve = 0.0838VE body

Ayfydy(cotgh + cotga)sina

+ Vs =

S
TV, = Asw. fp. X34 siny;
+ dy :chiéu cao chiu cit ¢ hiéu dugc xé4c dinh trong diéu 5.8.2.7
Lay dv = 0,72. h=0,72. 800 = 576 mm

+ by :bérong bung c6 hiéu, 1ay bang bé rong 16n nhét trong chiéu cao dv.
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by =1000 mm

+s :Culy cot thép dai.

+ B: Hé s6 chi kha nang bétong bi nit chéo truyén lyc kéo duoc quy dinh trong
diéu 5.8.3.4., lay p=2

+ 0: Goéc nghiéng cua Gmg suat nén chéo duoc xac dinh trong diéu 5.8.3.4

Lay 0 = 45°

+ a: Goc nghiéng cua cdt thép dai ddi vai truc doc (d6). Néu cbt dai thang ding,
a = 90°,

+ Ay: Dién tich ¢t thép chiu cét trong cu ly S (mm2).

+ Vp: Thanh phan luc tng suét trudc cé hiéu trén hudng luc cat tac dung, 1a
duong néu ngugc chiéu lyc cat (N). Vi két cau BTCT thuong Ve =0

Nhan xét: V.: Kha ning chiu cit ctia mat cat BT khi chua c6 cot thép:

Vue,=0,083.2.4/45.1000.432=641411.63 N

Ve=641,411 KN

Khi d6 strc khang cit danh dinh cta mit cit khi khong can cot thép

Vi=V=641,411 KN=>V,=0,9. 641,411 =577,27 KN >V,=442.3 KN

Két luan: Vay mat cit du kha ning chiu cit khi khong can ¢t thép. Tuy nhién
trong thiét ké ta van bé tri cot dai theo cau tao.

4.4.8. Kiém toan kha niing chdng nirt cia ban mit cau:

— Cac quy dinh vé viéc khéng ché vét nirt ctia ban mat cau phai dugc thoa man
cac diéu kién dudi day trir mit cau duoc thiét ké theo diéu A.9.7.2. (Thiét ké theo kinh
nghiém)

— CAu kién phai duoc cdu tao sao cho tng suét kéo trong cbt thép thudng & trang
thai gidi han st dung fsa khong vuot qua.

fs
Trong do6 :

_z
= T < 0.6f, (A.5.7.3.4-1)

+ dc: Chiéu cao phan bé tong tinh tir thé ngoai cing chiu kéo cho dén tim ctia
thanh haysogi dat gan nhat (nham muc dich tinh toan phai 1y chiéu day tinh cua 16p bé

tong bao v¢ dc khong dugc 16n hon 50mm; dc = 50mm
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+ A: Dién tich phan bé tong c6 cing trong tdm vai ¢t thép chu chiu kéo va duoc
bao bdi cac mit cit ngang va dudng thang song song véi truc trung hod, chia cho sb
lwong cua cac thanh hay soi (mm?2), nhim muc dich tinh toan phai liy chiéu day tinh
cua 16p bé tong bao vé khong dugce 16n hon S0mm.

+ Z: Thong s6 bé rong vét ntt (N/mm) Z = 30000 N/mm

— Kiém toan diéu kién khong ché vét nut ta thiy: Pat

Két ludn: Ban mat cau thiét ké dam bao kha niang chiu luc ciing nhu céc yéu cau

dat ra.

4.5. Tinh duyét cap vang:
Pic diém ciu tao cta hé cap vang

— S0 d6 phan b

Céc tinh chét ctia thép lam cép ving:

— Su dung loai cap CBC loai bo x04n 7 soi clia hang VSL c6 céc chi ti€u nhu sau:
+ Duong kinh danh dinh : 15,2 mm
*  Dién tich mit cat danh dinh : 140 mm?
+ G161 han chay : f,y = 1670 Mpa
+ Gi6i han bén : fou = 1860 Mpa

Mo dun dan hbi: Eps = 197000 Mpa

— Cac day 1 dén 9 sir dung b6 22 tao
Nhan xét sy lam vi€c cia cap vang:

— Thuyc chat cap vang 1a 1 hinh tic DUL ngoai. Cac b6 cap vang dugc dua 1én khoi
bé mit ciia dim cing va lién két voi cot thap c6 chiéu cao thap dit trén dinh tru. Vai tro

cua cap vang khac han véi day vang trong cau day vang. Doi vdi cau day vang, cac
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day c6 nhiém vu chiu tinh tai giai doanl va 1 phém hoat tai, do do6 su thay ddi U'S trong

day vang la rat 16n khi chiu tinh tai gd2 va hoat tai nén US khéng ché trong day vang

chi dugc phép 0,45 fu. Con do6i voi cau Extradosed ing sir gan giong véi cau dam hon,

do dam co do climg rat 16n, con cap ving thong thuong sir dung cac loai b6 19, 22, 27,31

tao hon nita cac bd ¢ gbc nghiéng rat bé, do d6 dbi véi tinh tai gd2 va hoat tai thi cha

yéu la ddm ctng chiu, sy thay d6i U'S trong cap cing twong ddi it khi chiu tinh tai gd 2

va hoat tai, ing sut trong cap vang cho phép dén 0,6-0,65 fy.

— Tinh toan noi luc trong cap vang.

Tinh nd1 luc day vang trong giai doan thi cong

— Véi cau Extradosed, luc cing trong cap ving thudng duoc chon sin gid tri, &

day luc cing trong cap vang cac day 1 dén 6 duoc cing dén 0,4f,,, cac day 7 va

8 duogc cang dén 0,35 f,u tir d6 x4c dinh dyoc e cing trong cac day:

Diay | Loaitao | Sb tao Tiét dién Lyc cang
day KN

D1 15.2 22 0.00308 | 12176.88
D2 15.2 22 0.00308 | 3764.2

D3 15.2 22 0.00308 | 4806.65
D4 15.2 22 0.00308 | 4685.78
D5 15.2 22 0.00308 | 5618.04
D6 15.2 22 0.00308 | 5018.43
D7 15.2 22 0.00308 | 4744.84
D8 15.2 22 0.00308 | 4058.77
D8 15.2 22 0.00308 | 4058.77

SVTH: Mai Thwong Hién
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Noi luc trong cac day trong giai doan thi cong bang tong hop cua cac luc sau:

+
+
+
+

_J’_

Lyc cang trong day.

Luc cing ting thém do TLBT cua cac d6t dam.

Lyc cang tang thém do dat va do cac tai trong thi cong

Luc nén trong day do su cing cac ddy sau anh huuong dén cac day di cing
trudce.

Str dung Midas/Civil 6.3.0 dé tinh toan.

So d6 xac dinh noi luc trong day: Gom 20 so d6 da néu trong phan TK so bd.

Tai trong :

+ + + o+

So d6 diic hang cac ddt dam két hop cang cap ving

Trong luwong ban than cac dot dam
Tai trong thi cong tinh toan : qrc =0.002*21.7%9.81 = 5.2 KN/m.
Trong lugng 1 xe dlic : Pxp =800 KN

Luc cang ban dau trong cap ving
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Bang 4. 14 tong hop noi luc trong cap vang giai doan thi cong:

Day D1 D2 D3 D4 D5 D6 D7 D8 D9

Giai
doan thi KN KN KN KN KN KN KN KN KN

cong

K5 2439.7

K6 2218.4 | 2536.6

K7 2044.5 | 2341.9 | 2549.8

K8 1826.1 | 2116.2 | 2313.9 | 2511.3

K9 1798.9 | 2062.4 | 2236.1 | 2412.7 | 2638.0

K10 1719.6 | 1972.4 | 2134.1 | 2297.9 | 2511.2 | 2612.2

KI1 1659.4 | 1905.2 | 2058.3 | 2212.7 | 2416.3 | 2508.3 | 2633.2

K12 1612.1 | 1854.2 | 2002.2 | 2150.6 | 2347.7 | 2433.1 | 2551.9 | 2654.1

K13 1573.0 | 1814.1 | 1960.1 | 2105.8 | 2299.6 | 2381.7 | 2497.0 | 2596.1 | 2675.8

K14 1602.1 | 1887.9 | 2088.9 | 2300.5 | 2570.8 | 2737.8 | 2942.7 | 3131.9 | 3298.1

K15 1613.1 | 1947.1 | 2209.2 | 2496.0 | 2855.5 | 3123.9 | 3438.7 | 3741.5 | 4020.5

HL gita | 1571.0 | 1905.6 | 2166.1 | 2449.6 | 2804.5 | 3067.6 | 3376.8 | 3674.6 | 3949.5

— Tinh ndi lyc cap vang giai doan khai thac:
+ Giai doan khai thac 1a giai doan két cdu cAu da hinh thanh hoan chinh , d6 13
so d6 két cAu lién tuc 8 nhip.
+ Noi lyc day viang trong giai doan khai thac duoc lay theo nguyén 1y cong tac

dung gia tri ndi luc cua day vang trong 2:

So dd ciu diy ving chiu tinh tai giai doan II

Tai trong: Tai trong gd2 TC: DW=23.6 KN/m

Mo hin ho4 trén Midas dé xac dinh noi lyc trong ddy ving:
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So dd ciu day ving chiu hoat tai

Tai trong :
+ Hoat tai thiét ké : HL 93 va tai trong Ngudi
+ Noi lyc do hoat tai thiét ké duoc 14y gia tri 10n nhét trong 2 t6 hop :
+ Tohop 1 : Xe tai + Lan + Nguoi
+ T6hop 1 : Xe 2 truc + Lan + Nguoi
So dd: cau lién tuc 3 nhip.
— Noi luc trong day ving do tinh tai giai doan 2 va hoat tai dugc xac dinh bang

chuong trinh Midas/Civil 6.3.0
Két qua tinh noi lyc ddy vang giai doan khai thac:

Nbi lyc 16n nhat trong day do Hoat tai +TT gd2 (KN)

Day vang 3T 2T
D1 11729 | 1135.7
D2 1089.7 | 1054.7
D3 969.7 938.8
D4 787.1 762.0
D5 734.4 705.3
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D6 908.5 873.0
D7 1358.9 | 1343.9
D8 2232.0 | 2183.7
D9 3569.5 | 35153

Tong hop ndi lyc cap ving trong ca 2 giai doan:

— Noi lyc day viang trong ca 2 giai doan dugc 1y tong gia tri 16n nhat trong
giai doan thi cong véi gia tri 16n nhat trong giai doan khai théc.
— Bang tong hop noi lyc day ving trong ca 2 giai doan :

T6 hop noi lyc ciua ddy ving trong ca 2 giai doan (KN):

Giai doan khai thac
Day vang Giai doan thi cong
Xe 3 truc Xe 2 truc
DI 2439.7 1172.9 1135.7
D2 2536.6 1089.7 1054.7
D3 2549.8 969.7 938.8
D4 2511.3 787.1 762.0
D5 2638.0 734.4 705.3
D6 2612.2 908.5 873.0
D7 2633.2 1358.9 1343.9
D8 2654.1 2232.0 2183.7
D9 3298.1 3569.5 35153

Tinh toan va kiém duyét cap ving:

— Cuong d¢ tinh toan cia cap lam day vang
+ St dung loai cap CDC loai bd x04n 7 soi clia hang VSL c6 céc chi tiéu nhu

sau :
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+ Duong kinh danh dinh : 15,2 mm

Dién tich mit cit danh dinh : 140 mm?

Gi61 han chay : f,y, = 1670 Mpa

Gidi han bén : f,, = 1860 Mpa

Cuong do su dung : f5. = 0,45.1860 = 837 Mpa

+

+ + + o+

Cong thirc kiém tra tmg suat trong ddy véng.
N

o = <
Agy =0

Trong do6 :

+ N : Tong ndi luc tinh toan 16n nhat trong day ving ca 2 giai doan.

+ Aq : Dién tinh mit cit ngang cta day.

+ fs : Cuong do su dung cua day vang.

Ung suat cho phép trong cap vang: 0,6 — 0,65 fpu twong tmg luc kéo cho phép
trong cac day

+ Vi cac day 19 tao, luc kéo cho phép trong khoang:2968.56 —3215.94 KN
+ Vi cac day 22 tao, luc kéo cho phép trong khoang:3437.28 —3723.72 KN

kiém duyét cap ving

Nhén xét: Cac day cap vang dudi tac dung cua hoat tai khong c6 day nao bi nén
Nhu vy theo két qua tinh toan thi noi luc trong cac day déu khong vuot qua

gi61 han cho phép.

Két luan: Ta thay tat ca cac day vang déu dam bao kha niang chiu luc.

4.6.
4.6.1.

Tinh ton thiét ké thap tru:

Ciu tao thap tru:

Thap tru ciu dugc thiét ké bang BTCT, phan duéi duoc thiét ké dic ngam truc
tiép vao két cau nhip.

Phuong 4n méng : Moéng coc dai cao,coc khoan nhdi dudng kinh ¢1,5m.

Thap cau duge ciu tao nhu sau :

+ Chiéu cao toan bo ctia thap hy, =40 m
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+ Chiéu cao tir dinh bé thap dén ban mat cau het = 19.5 m

+ Chiéu cao tir ban mat cau dén dinh thap he =20.5 m

MAT CAT TREN TRU THAP T3
(TL wasy)

nupocchy
gm0z

20514
‘J\

wr )| Rr3eg

B |
Hinh 4. 21: Mt cét thap tru.

4.6.2. Tai trong tac dung l1én mit cit day bé thap:
— Céc loai tai trong ti€u chuan tac dung 1én mat catI-1 :
— Tinh tai:
+ Do trong lugng ban than cua try, cua KCN
+ Tinh tai giai doan 2( Lp phti mit cdu va céc tién ich khac)
+ Do luc cang cua cap vang

+ Cac loai tai trong ndm ngang
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Do KCN lam viéc cung tru tao thanh khung cing nén ndi luc tai cac mat cit s&

duogc to hop tir giai doan thi cong dén giai doan khai thac.
— Hoat tai:

Noi luc do hoat tai gdy ra duoc ldy gié tri 16n nhat trong cac hiéu tng sau

+ Hiéu ung 1 : Xe tai thiét ké + tai trong lan + tai trong Nguoi. Cy ly banh giita
cac truc sau cua xe tai thay doi tr 4,3 +9,0.

+ Hiéu tng 2 : Xe 2 tryc thiét ké + tai trong 1an + tai trong Nguoi

+ Hiéu tng 3 : 90% 2 Xe tai thiét ké + 90% tai trong lan + tai trong Nguoi.
Khoang cach gitra 2 xe tai 1a 15 m. Cy ly banh giita cac truc sau ciia xe tai khong doi
bang 4,3.

- Céc tai trong ndm ngang gdém c6 cac tai trong:

+ Luc ham xe

+ Luc ma sat gdi cdu

+ Tai trong gi6

+ ap luc nudc

- Téng hop noi luc tai cac mat cét

Bang 4. 15: T6 hop noi luc theo cac THGH.

Doc cau (Hudng ra song) Doc cau (Hudng vé bo) Ngang cau
TH

Moémen | Luc cit |Luc doc truc| Mémen | Luc cat|Luc doc truc| Momen |Luc cat| Luc doc truc
CD1|-44449.91(-2721.81| -6070.30 |154681.19|7664.30| -99154.85 |-2486.66| -79.50 | -20779.81
SD [-27420.49]-1668.90| -3468.74 |101087.19|4291.59| -82447.27 |-3749.02|-173.50| -16115.28

Noi luc dé thiét ké:

Bang 4. 16: T6 hop noi lyc thiét ké.

Doc ciu Ngang cau
TH

Mémen | Luc cat | Luc doc truc Mémen | Luc cit | Luc doc truc
CDb1 | 154681.19 | 7664.30 | -99154.85 -10165.07 | -959.67 | -20779.81
SD 101087.19 | 4291.59 | -82447.27 -8387.34 | -785.26 | -16115.28

4.6.3. Tinh toan va bé tri coc trong méng:

4.6.3.1. Tinh toan sirc chiu tii ctia coc theo vat li¢u:
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Cong thure tinh toan strc chiu tai cua coc theo vat li¢u

Qeoc = ¢-(0,85.f,. A, + fy. As)

Trong do6 :

+ f. : Cudng do chiu nén cua bé tong

+ A : Dién tich phan bé tong trén mit cit ngang coc

+ fy : Cuong d6 chiu kéo cua thép

+ As : Dién tich phan thép trén mit cit ngang coc

+ ¢ : Hé sdudn doc, ¢ = 0,75

Béang 4. 17: Strc chiu tai cua coc theo vat liéu.

Tén goi cac dai lugng Ki hi¢u Giatri | Ponvi
Puong kinh coc thiét ké D 1.5 m
Puong kinh cdt thép d 32
S6 thanh thép thiét ké nthanh 24
Dién tich phan bé tong Ac 1.767 m?2
Dién tich phan cét thép As 0.019 m2
Hé s6 udn doc o) 0.75
Cuong do chiu nén cua bé tong fc' 1150 T/cm2
Cuong dg chiu kéo cua thép fy 24000 T/m2
Strc chiu tai cua coc theo vat liéu Qvl 1642.978 T

4.6.3.2. Tinh toan sirc chiu tii ciia coc theo dat nén:

Bang 4. 18: S6 liéu dia chat khao sat tai khu vuc thi cong coc khoan nhdi.

STT Loaiddit (H(m)| ¢ | B s ¢ i J
T/m3 | KG/cm2|KG/ecm2 | (d0)
Lép 1 Séthatvira | 1.23 [0.81| 0.1 | 1.95 | 0.39 2.1 17
Lé6p 2 Sét chay déo | 3.75 [0.97| 0.6 | 1.82 | 031 12 8
Lép 3 Sét pha cat | 8.42 [0.91| 04 | 1.87 | 0.18 2.6 20
Lép 4 Cat hat vira | 8.50 0.75 1.92 | 0.06 1.8 32
Lép 5
80
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Céat pha s0i san

Vo han

0.63

1.95

0.01

24 36

Lé6p dia chat coc xuyén qua:

STT

Loai dat

Li(m)| e

g
T/m3

C
KG/cm2

KG/cm2

(do)

Lép 3

Sét pha cat

6.30 | 0.91

04| 1.87

0.18

2.6

20

Lop 4

Cat hat vira

8.50 0.75

1.92

0.06

1.8

32

Lép 5

Cat pha soi san

15.20 | 0.63

1.95

0.01

24

36

Cong thirc tinh todn strc chiu tai cua coc theo dat nén:

QR :(qu'Qp +(Pps'Qs _W

Trong do6 :

+ Qr : Strc chiu tai cua coc theo dat nén

+ Qs =gs. As : Strc khang tai than coc

N
+
N
N
+

_|_

As : Dién tich bé mit than coc

Ap : Dién tich bé mat chan coc

Qr = gp. Ap : Strc khang tai chan coc
gs : Suc khang don vi tai than coc

gre : Surc khang don vi tai chan coc

¢qs : Hé sb ste khang tai than coc

+ ¢qp : HE s0 strc khang tai chan coc

+ W : Trong lugng cia coc

Theo Reese va o’neill (1999 )tacod : gs = a.Su, §p=9 Su

Néu coc nhdi co dudng kinh 0.7-1.8m dét khong qua yéu(Su>50 kpa)

Thi 1.5m doan coc dau tién a=0

1d coc cudi cung a=0

doan coc gitra a=0.55néu Su<150kN/m2

Trong do :
+ N :Sb baa SPT chua hiéu chinh (bta /300 mm)

+ a: Hé so dinh bam
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+ Sy : Cuong do khang cat khong thoat nudce trung binh. Gia tri Sy phai duoc
xéc dinh tir két qua thi ngiém hién trudng hodc két qua trong phong thi nghiém cua cac
mau nguyén dang 14y trong khoang do sdu 2D & duéi chan coc.

Gia tr1 Sy con dugc tinh theo cong thuce : Sy = atgg + C

Nhén xét: Dét dinh c6 tinh thdm kém, ddi véi dat dinh bao hoa nudce truong hop
nguy hiém nhét 13 khi 4p luc nude 16 rong chua kip tiéu tan va strc khang bén khi d6 goi
la stc khang bén khong thoat nude khi dé ¢ =0,suy ra Su=C,

Bang 4. 19: Stic chiu tai cua coc theo dét nén tai than coc.

Loai dét D Li As Su X qgs Qs s
(m) | (m) | (m2) | (T/m2) (T/m2)| (T)
Strc khang tai than coc
Sét chay déo 1.5 | 7.09 [23.99] 3.100 |0.55| 1.705 |40.89633| 0.65
Sét pha cat 1.5 | 842 [39.68| 5986 |0.55]|3.292 |130.626|0.55
Cét hat vira 1.5 | 85 [40.06] 16.222 | 0.5 | 8.111 [324.8849| 0.45
Cat pha soi san 1.5 | 15.99 | 68.28| 32.795 | 0.49|16.069|1097.256| 0.45
To6ng stc khang thanh coc 40 Qthan 738.3902) T

Bang 4. 20: Strc chiu tai cua coc theo dAt nén tai mili coc.

ap

Loai dat D(m) | Ap(m2) | N QpkN) | ¢
(kN/m2) P
Cat pha so0i san 1.5 1.767 45 288 508.9392 | 0.65
Strc khang tai miii coc Qmui 330.8105

Stre chiu tai cua coc theo
N Qr 1069.201
dat nén

Stre chiu tai cua coc theo
‘ Qvl 1642.978
vat liéu

Stre chiu tai tinh toan cua
Qcoc 1069.201
coc

Tong chiéu dai cua coc L coc 40
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4.6.3.3. Bo tri coc cho méng:

Trong do :
+ B: Hé sb xét dén loai mong va do 16n cia mdé men voi mong coc dai thap ta
lay B=1,4
+ Qcoc : Strc chiu tai tinh toan ctia coc : Qeoc = 1069.2 T
+ P: Tong ap luc thang dung truyén 1én bé coc : P=9915.49T
P 9915.49

— =14 ——— =1298
Quoc 1069.2

n=p

=> Chon s coc bb tri trong mong 1a n =24 (coc).
So dd b tri coc:

-

—e
g
\ \
<D\ <D\ P <D
(V\g‘% ‘\ 9\,5@ l\_!;"‘\e_% < %
g
|
o D\ 21 < (C\ A1
N \ .y \ l v S ~1
\,,"\%% \,_}\_g% X j”k‘\%\% P, DA %, \_v_n\,,?%
3 g
|
<D < P < ~ P
B, P, By B, By B
A o T e B % %
g
. —— —4 - 4.
AN A1) A1) A1) 10 4
t S . 4 -—ﬁr—)—- f - -
\ \IRe, o, o N NIB,
1 4500 4500 4500 4500 4500 ) 0,
25000 l.
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CHUONG 5: UNG DUNG TIN HQC VAO THIET KE TiNH TOAN

% Ung dung tin hoc trong thiét ké tinh toan Trong thoi dai cong nghé hién nay, tin
hoc déng vai tro then chdt trong cac hoat dong thiét ké, mo phong va tinh toan
k¥ thuat. Viéc tmg dung cac phan mém chuyén dung gitip nang cao do chinh
xac, tiét kiém thoi gian va tang hiéu qua trong qua trinh thyc hién dd an. Cu thé,
trong qué trinh thiét ké va tinh ton cua dd an, cac cong cu tin hoc duoc ap
dung nhu sau:

1. Ung dung phan mém thiét ké k¥ thuat: (CAD)

AutoCAD / SolidWorks / Inventor: Puoc st dung dé xay dung mo hinh 2D va 3D cia
chi tiét, cum chi tiét, hodc hé thong may. Giap dé dang kiém tra kich thudc, hinh dang
va bd tri hop 1y ciia cac bo phan trong san pham.

Loi ich: Tang do chinh x4c trong ban v&, hd tro trinh bay chuyén nghiép, dé dang
sira doi va luu tri.

2. Ung dung phan mém phan tich va mo phong:

Revit: Dung dé mé phong chi tiét cac ciu kién, bd tri c6t thép va thiét ké canh quan
cong trinh. Mic du khong phai phan mém chuyén tinh toan két cau, Revit hd tro rat tdt
trong viéc phdi hop thiét ké giita cac bo mon kién tric, két cau, MEP. Ngoai ra, Revit
c6 thé lién két v6i phan mém tinh todn nhu Robot Structural Analysis hoic ETABS dé
truyén mo hinh két cau, tir 46 gitp thong nhit va ddng b qua trinh thiét ké — tinh toan.

Loi ich: Vi Revit, mo hinh 3D truc quan giup phat hién xung dot thiét ké (clash
detection), tu dong théng ké khdi luong, va hd tro truyén dtr 1iéu cho phén mém tinh
toan, tir do tang hi€u qua va giam sai sot trong tinh toan.

3. Ung dung phan mém tinh toén:

Excel: Dung dé t6 chirc bang tinh, thuc hién cac phép toan lip, tra bang sb liéu ky
thuat, xir Iy dir liéu dau vao va dau ra.

Loi ich: Ty dong héa qua trinh tinh toan, ting d6 chinh xac, dé dang kiém tra va
stra 16i
Midas civil: La phan mém chuyén dung trong linh vuc két cau, dugc st dung dé tinh

todn noi luc, kiém tra di€u kién bén, 6n dinh két cau trong di€u ki¢n tai trong thuc té.
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MIDAS con hd tro kiém tra céc tiéu chuén thiét ké theo TCVN, Eurocode hodc
AASHTO.

Loi ich: MIDAS gitip mé hinh hoa két cau truc quan, nhanh chéng kiém tra diéu
kién an toan cua cong trinh, tu dong hoa kiém tra tiéu chuén thiét ké, va tang do tin
cdy trong qua trinh phan tich két cAu.

4. Ung dung lap trinh:

Visual Studio (C#, VB.NET, C++): Dugc st dung lam moi truong 13p trinh va phat
trién phin mém k¥ thuat chuyén biét. Trong d6 4n, Visual Studio c6 thé dung dé:

Xay dung giao di¢n nguodi dung (GUI) cho céc cong cu tinh toan hodc mo phong.
Phat trién tng dung tinh todn riéng cho tirng hang muc cong viée (vi du: tinh toan thép
cdt, truyén nhiét, phan tich noi luc).

Két ndi voi co so dit lidu dé luu trir va truy xuat dit liéu dau vao/dau ra.

Str dung thu vién .NET hodc thu vién khoa hoc dé thuc hién céac thuét toan tinh
toan k¥ thuat. Loi ich:

Tuy bién cao: C6 thé phat trién phan mém theo diing nhu cau ciia d6 4n, khong phu
thudc vao phan mém thuong mai.

Tu dong hoa: Giam thao tac thu cong, dic biét hitu ich khi can xtr Iy nhiéu phuong
an tinh toan.

Mo rong dugc: DE dang phat trién thém tinh ning, giao dién nguoi dung, hoic lién

két v6i cac phan mém khac nhu Excel, AutoCAD.
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5.1. Ung dung Midas civil vao thiét ké tinh toan:

Budc 1: Khai bao vat liéu cho cac cau kién

-
- o - —
——— - a—
— - )
|
\
- c
i .

e

- —

FHGOEC1 e D eTD

i
RS

- - L O -

Wt | St T |

1
iy

{
|

-
e

QAU-Eonn €L

-y . ’ L]

- i B

. R *n TN TIPSR,
Hinh 5. 2: khai bao vat liéu thap.
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Hinh 5. 3: khai bao vat liéu day cap vang.

Budce 2: Khai bao mit cit ciia cac cot dam va cac cau kién khac

Sy Coonvucion Sage

Mumerial Gerton | Thvcoss |

D Nane Toe Stape
25 cd1LSe User SR
2% we012m et 5K

27 o 3en mat cee Vabe GEn
24 octep tu & Vi  GEW
% o S by Ten Vabwe GEn
W cap DK User SR
11 then me Usar s
2 temo User SE
i3 e Leat 58
M taong carh Vabe  GEW
35 tep e Tapored SB
)8 e brs 2 Tapeewd 50
BRI Vabse GEN
3% 51 vabie GEN
3 o Topored GEN
LUV Tapored GEN

o Load Case 1[DT .|

St

# (O] Stade Lond Cane 2|TC taiong gia Sues thi

AP State; Load Case 3 [T12 | tivong toh ty gla
) State Load Case 4 L
O St Load Canm 6 [
# [ Statc Load Casa 6 [DW
1) Statc Load Cave 7[BT ]
# (39 State Load Case 8 PEDUC .|

it cang day cap|
s vong DU

& MovngLond Aralyam

B Woywg Load Code | ARSHTO LRFD ]
e Linw Larms &

wihes 8
Vibathe Cluntun
=5 Wovng Load O

& M ticong dot0 |7 dawisl

£9 v cong ot T [T dayisi]
# W% v cong dot 2 [7 dayivl)

[
Copy

Eerpert

Marnim b

L I ——

Section Data

DOflsar  Valm

Secton B »

Ivpont S2C Fles.

Offset Contar-Tay

renge Offeet

o

? Gererad Sectan

[Zlmenbp Section

Area  502100e+0 m*2
Asy 37308090 +0 m*2

Asz m2
b 2 025416+0 m*4
lyy 6 82569a+0 m*4
tzz 9 50006a+4

Cyp

Cym

Czp

Crm

Qyt 2.2496 m'2
Qzb 42 (228 m2

Parc0 4 70023040 m
Parrl  141%18+0'm
Centy 10.8500 'm
Ceetz 22002 m
vl 10 8500 m

[ Carniger Shear Deformation

Carsider Wargng Effscainth 0OF)

Hinh 5. 4: Khai bdo mit cét SO.

e e e B R

<
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=
|
-
ol
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Maters  S3C008 | Thicknem |
W Hare Typ= Srape
!5 vihao
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¥ X0 Teparad LEN
} 7 .
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Jim g
| 0 1]
Vo N
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|
Wi fung g dows th
Arh 13 gia
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& Voricheo &
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Moddy,

Delene

trepant

Renumber

A wnsesriun
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fa0p S
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Hinh 5. 5: Khai bao mit cit hop long.
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Hinh 5. 6: Khai bao mit cit chuyén doi (d6t KO).
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Section Data X

Matersal ﬁGOV\;Thmen DR User Tipered

P Name Type Shepe ~ Add...
" sescnd ) Secton ID L] s 2
52 K Topernd GEN S P Geracsl Secros
9 K4 Taperad GEN
xS Tapered GEM Dakte Name KIS i
i 55 KD Tapered GEM
36 K7 Topernd GEN Copy Section-i
I 37 KB Tagered GEN roort o
l 36 Ke Tapeted GEM
% K10 Tapered GEM Renumbar mport
o0 X1t Toparnd GEM Area R 456648+0 |mh2
01 X2 Tapered GEM Asy 1 06295a+0 |m*2
62 K13 Tapared GEM Asz 2.51382e+0 \mt2
a2 K14 Tapernd GEM b T 3 'JQ'J""JF"\’J‘m"‘
84 K13 Topared GOM By 1
6% M TRAL Tagernd GEM vy 1 0990%a+0 | m'd
a6 M PUAL Tapered GIM Section
67 M GLA Tapernd GEIN v - -
i E nport
Cose Area | 1 4B6840+0 2
VP UV UL YT [ T - LI | 1 — Asy 1 0629540 m*2
~ . { y ——ppry : :
£F dotyu (110 [ Node! . Elemen - -
' Asr 2513820+0 |m'2
£7 dotyu (1111 [ Nodo~2 . Elements i -
3 dotiu (112 { Nodu=2. Elemerts2 | bx | 339533040 md
£F dottu (113 [ Node«2 | Elements2 ) vy 1 09908 +0 | ' ’
£7 dotru (114 [ Node2 : Elemen
£3 dot¥u (1)16 [ Node=2 ; Elements2 } 412y ¥ Ama Variston Litear
£ ol = £ J
£ dotyu 20| Element | 2 Am \niatien Liraar
¥ 2 Element2 |
5 Elemem=2 | raider Shear Defsmaton

dotyu (2)12 [ Node=2 wrte? !

= 2 Elemame2 | | Cossetr Warpng E¥ect( 7th DOF)
£F dotvu M | 2: Element2 |

£F dotiu (215 | Ne Jement=2 |

53 Elemene2 |

= | Element2 | Offaat Cargar-Tog

=1 Element=2

¥ 4 f.'c"-:ﬂ'-.-‘: Shosps Ot

=] merts2 }

:'; dot ¥ (2§11 [ Node ment=2 ] | Show Cakaslaton Results. oK Cancel

Hinh 5. 7: Khai bao mit cit chuyén doi. (d6t hop long).
Budc 3: Xéc dinh toa d¢ cac node va trién khai cau kién

| | ma- i R

1 | ‘PI_J"_hl._’(.f.{_k‘-L‘vkr...‘r-':I:M',Am“d'ﬂjl‘Cl':E: :_q~: ’:,‘:":L"_"',I'L:i~‘ n_un }a3n ‘»n 9 l_h:__HJ»q l\r-l'ﬂ.:r‘.y.)s-"d'll!.‘:v. 1_uq.-.:'|.u-nu«’_;_ “)

A —r v ¥ 1
I L ey ey ve— 1}

.. ___ . . .. . [US

Hinh 5. 8: toa do cac nut cia dot dam.
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Ot 2010 - T Terti DX AK TOT MNP racier can exswetamedt TRIALY - JMDALCME

All [AALl]) i
Active Previous [AP]
Activities [A] pult - Construction Stage Analysis &
|l|\ fema11] = -

Hinh 5. 9: Trién khai cic mit cit dam. (d6t KO)
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Hinh 5. 11: D4t hop long giira.
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Hinh 5. 12: D6t hop long trai va phai.
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Hinh 5. 13: Tong thé cac dot dam. (tir KO dén hop long)
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Hinh 5. 14: Trién khai cac mit cét than tru.
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Hinh 5. 15: Toa d0 cac nat cua than tru.

93
SVTH: Mai Thwong Hién

Lop: 20THXD-1



DATN: Thiét ké cau Bong Son 2 GVHD: TS. Neuyén Neoc Héu

T JUID - IDATwrDO AN TOT NGHIEFyvatiat o eyadoned FNALT - IMDALCWT (= -

b s g - | [-g
5 Goveg Navgang + 3
ety

Mereert 1 r
Camwphn | M0t Matwrid | Ll

SVAIAIDACES M MBS

AR -

Reading Beam Elemeat Rosult - Construction Stage Analysis

[0 15\ cmmot wewee { ot S | I« 2

Hinh 5. 16: toa d0 cac node thép try.
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Hinh 5. 17: Trién khai cac mat cét thap tru.
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Hinh 5. 18: Toa dd cac nut cap vang.
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Hinh 5. 19: Trién khai mit cit cap vang.
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Hinh 5. 21: Khai bao diéu kién bién tai day bé tru. (boundary)

96

SVTH: Mai Thwong Hién Lép: 20THXD-1



DATN: Thiét ké cau Bong Son 2 GVHD: TS. Neuyén Neoc Héu

- - - — .

|_ﬁ_ | o Comttmss T 1w Watey "8
(5 Pae e o gy vt Latond D |
R0 Conwnst | Beam Dd Bawrs It Padke red

ut’ T S T R R e

L :i'*“"""‘" Hl:‘: m = L,.

T tvuges e
fave  Gutex
e R s |

,;m

Twtve
Sy

----- 2% %) °% I 1 (V) 3 811 5 B () %
i b

[
et

Ay (e

Paadireg Bean Lleswal Gwault onatructlon Stage Asalysis

e e

3 rwer Crmrtmawns T 1wt Watn A 8
S | [ e cen thects g Ovtvw Lkt D |t
W e L e

-'m-vv-: oy |
s # Aocstsn m..m
l)f Tt Bty RO Corwist | Boam Ead Bawrs Iy Piate Tred

Y wm wv ) g o

1.,5::§|-. S
Ml e

[
il

oAy e e
-

Oy
R L Thwrn

Sy Tgm il Bemeton;

Neadlieg Bean Ileseat Result onatraction S5tage Asalysis

D e T |

Hinh 5. 23: Khai bao diéu kién bién 2.(boundary)
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Hinh 5. 25: Khai bao diéu kién bién ciia cap ving vdi cac dot dam. (rigid link)
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Hinh 5. 26: Khai bao diéu kién bién cua cap ving véi thap tru. (rigid link)
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Hinh 5. 27: Céc loai tai trong can thiét.
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Budc 6: Gan tai trong:

Tai trong ban than khai bao loai tai trong la self weight

Ol X016 [DTHe30 A TOT ROSERmvsicte exyboiriod EIAL - IWTALOWE

........

T iawtemert My | Dvmwrt | Sl Fmrrew ot = | 5T bwnsibann ¢
mye B, Mpckcatun Pamry |

Blypes | 8 Mgt P o

reie w
li':] 'L@ Err st vt S Fe | ]
o Ty Wkl st (M hoda Museme

e | =1 e o, o8 L i

Vyrerw Loadi
Curmerictms Siage () Looe! Tatsws

bt ol

necew s al2EAN

BIFE= RIS

T Mave R e et B

Hinh 5. 28: Khai béo tai trong ban than.

— Tai trong giai doan thi cong khai bao loai tai trong la element load
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Hinh 5. 29: Tai trong giai doan thi cong.
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Hinh 5. 30: Tai trong giai doan 2.

— Luc cang cédp vang giai doan thi cong
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Hinh 5. 31: Luc cang cap vang giai doan thi cong.
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— Tai trong DW (16p phti mit cdu + lan can tay vin + d4 via)
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Hinh 5. 32: Tai trong DW.

— Tai trong bé tong udt (giai doan d6 bé tong cac ddt dam)
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Hinh 5. 33: Tai trong bé tong udt.
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Hinh 5. 34: Tai trong xe duc.

Budc 7: Tao cac group
Trong qua trinh 1am ta nén tao cac grup nhu grup ddi truong, grup diéu kién bién,
grup tai trong dé d& 1am va chinh xac hon.
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Hinh 5. 35: Group cac d6t dam.
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Hinh 5. 36: Group tru 1 va 2.
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Hinh 5. 37: Group cac cap vang tru 1 va try 2.
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Hinh 5. 39: Lane nguoi di bo.
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Hinh 5. 40: Khai bao xe 2 truc.
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Hinh 5. 42: Khai bao 2 xe 3 truc cach nhau 15 m.
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lane chi gan xe 1én lane xe chay
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27 oty Q18 [Noded . Diwrersd |
Hinh 5. 54: Khai bao 16p tai trong nguoi di bo.

i

- Vinguoi chi dugce phép di trén lane ngudi di b nén khi khai bao nén cht y

phan assignment lane chi gin tai trong ngudi 1én lane nguoi di bo
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GVHD: TS. Neuyén Neoc Héu

Budce 9 : Giai doan thi cong (Construction stage)

— Thi cong d6t KO ( dot trén dinh tru)

Compaose Construction Stage

b e
§ Stage Additional Steps
1 Stage : thi cong dot @ v |5 Day: |0 Add Delete
] Hame : thi E‘,’,"“,""‘,F' { Bample: 1.3,7,14 ) M =
Duration K > dis) Step Doy
Auto Generpbion 1 4
Save Readt
Ty Step Number o *
Stage {v] Addeionel Steps
Genarote Steps
Currant Stage Information,,.
Element | Soundary | Load |
Group List Adtaation Deactivation
dot tru (1)1 P ) Blement Foroe
::: :: l{iii Age + |0 2. daws) Redstribution 100 = 0
dot tru (14 3
dot tru (1)5 Growp Ust Group LI
::: :: }i?g Hame Age A Hame Radist.
dot tru (18 trui 42
dot tru (1)a truz 42
g:::zﬁ:gxw dot tru (1)0 12
dot tru }1512 dot tru (2)0 12
dot tru (1)13 THAP TRU 1 42
dot tru (1)14 THAP TRU 2 42
g::zz;;z:s dot Ga oiao tra 12 ¥
dot tru (232 : 2
ZZI g: L;): W Add Modey Delsta Add Modify Delate
\
[ toad incremental Steps for Material Nonlinear Analysts
[ Close
Hinh 5. 55: Thi cong dot KO. (dot trén dinh tru)
+ Thoi gian thi cong 7 ngay
Bang 5. 1: cac budce thi cong dot KO.
Load
Element Boundary — —
Activation Deactivatiom
Trul Chan tru TTTC DOT KO
Tru2 Bién 1 TT Ban Than
bot KO Bién 2 Xe Duc KO
Thép tru 1 Dinh tru BTU KO
Thép tru 2 Cap DUL KO
Dot trén da gido
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-
-r.

| I tecorgacre

Hinh 5. 56: Thi cong d6t KO. (ddt trén dinh tru)
— Thi cong d6t K1

Compose Construction Stage X

Stage Additional Steps

Stage : thi cong dot 1 w3 T

Add Dedete
i mame: | thi cong dot 1 ,‘ ( Bxample:1,3,7, 14 ) ' Moy | [liCieer

Duration : [7{ o day(s) Step Day
Aufio Generation 1 Kl

Sove Result —_—
Sty Stap Number ; 0 =
[l stage [iAddriona! Steps —

Generale Steps
Current Stage Information...

Bement | Goundary | Load |

Group List LA Actraton Deactivation

| tru1 ~l Element Foroe
| a2 = — -
| - o . 100 .

| dot tru (130 Age : | o day(s) Racstribution ; { v %
| dok tru (1)2 G fiat

| dot tru (1)3 o

[ PRI
| dot tru (1)+

| dot tru {15 Name Age Name Radist,
| det tru (1)6 dot tru (18 4
| dok tru (1)7 dot tru (2)1 -
iddtm(l}ﬂ

dot try (19

| dot tru {110

| dot tru (1)11

| dok tru (1)12

dok tru (1)13

dot tru (1)14

| dok tru (1)15

dot tru (2)0
;“w @ Jl Add Moddy Delete Ada Modity Deete

W

[ Load Incremental Staps for Materinl Nonlinear Analysis

Hinh 5. 57: Thi céng d6t K1.
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+ Thoi gian thi cong 7 ngay
Bang 5. 2: cac budc thi cong dot K1.

Load

Element Boundary — —
Activation Deactivatiom

Dot K1 tru 1(4) TTTC DOT K1 BTU 0
Dot K1 try 2(4) Xe Duc K1 Xe Duc 0
BTU K1
Cap DULKI1

CivR 2009 - [ATHANDO AN TOT NGHIER mvei\cins exiedonset FIRAL] - IMOASCivi])

Reslty  FEC D Design  Raing  Query

e B Bk

Deinm  Camposite €5 Cambise

Anayss

[ 1 St Lomie Dyrarmc Lusth 17 SetthemanyWesc
[ Temp Prosonsss [[@) Comtromon Stsg8] (| Lowd Taties

G Muarg Load |7 Haat of vyrbaien

= @G THEO HAS D B sirr=rugneies » Al zHa TG
F tcong ot 2

Works
=
W Analyen Cotml Doms
¥ Coostmacian Stage Analyus | Stage«Last]
2
Y Nodes It
“* Emmerts 44
(Tl Mrepertes
¢ 7] Materian 3
¥ X Seton &7
¥ R Tpued SuctonCiop
e | BOO DR
1. Suw Loady
3J St LoadTase 1 (BT ;|

u 53 B Lod 121900 9o Bosn 0
&3 S Load i sng bak tai s dog
2 St ks cong doy 1ol
29 Stesc oad D0 |t g DUIL]

) Stesc Load |

) Stesc Load [BTUOT |
# ) Stsc Luad Cane EEXE DOC |
s Cunsy. ge 18

o I 15 cong ot | {7 upind)

' & mioasiown

Reading Beam Element Hssult - Construction Stage Analyais

LT\ commmmmnt Wensae & Sawyms Smame |

Hinh 5. 58: Thi cong ddt K1.
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— Thi cong dot K2
Compose Construction Stage X
Stage Addtional Steps
Shiaa s thi cong dok 2 wis il Add Delets
Manme : | the cong dat 2 { Example: 1,3,7,14 ) Mody Oy
Durabon : ? : day(s) Step Day
: Aulo Generation 1 4
Save Result Pt
= -, Step Number : o =
[ stmge [v] Additonal Steps -
Generate Steps
Current Stage Information...
Element | Boundary | Lond |
Group List Activation Oeactwation
trul ~ . Element Foree )
g:fuu (10 Aqe : |0 = dayls) Redistrbution 171_'3'2 o e
dot try (1)1
dot tru (13 G(OIUD' List ,G'OUD ust
gg: i ':;; tarme Age tame Redist,
dot tru (1)6 dot tru (1)2
dotru (1)7 dot tru (2)2 4
dot tru {1)8
dottru (1)9
dot try (1)10
dot tru (1311
dot tru (112
dot tru (1)13
dot try (1)14
dot tru (1)15
dot tru (2)0
dot t'r: gz)l < Aad Modify Delate Add Modify Delete
[ "] Load ncremental Steps for Matarial Nordnear Analyss
Close
Hinh 5. 59: Thi cong dot K2.
+ Thoi gian thi cong 7 ngay
Bang 5. 3: cac budce thi cong dot K2.
Load
Element Boundary — —
Activation Deactivatiom
D6t K2 tru 1(4) TTTC DOT K2 BTU 1
bot K2 try 2(4) Xe Duc K2 Xe Duc 1
BTU K2
Cép DUL K2
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Hinh 5. 60: Thi cong ddt K2.
— Thi cong dét K3

Compose Construction Stage X
e B e
Stage & cang do e s  Add || Delate
HName : thi cong dot 3 | :wa-mb:x.:.v.u ) | Modly || Clear |

aton s 3 i Sep Dy
E e At Ganeration 1 4

ettt o e G | A | ety | s

[ ] Load Ineremental Steps for Material Noriinear Analyss 3

Hinh 5. 61: Thi cong ddt K3.
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+ Thoi gian thi cong 7 ngay

Bang 5. 4: cac budc thi cong dot K3,

Load
Element Boundary : :
Activation Deactivatiom
Dot K3 tru 1(4) TTTC DOT K3 BTU 2
D6t K3 tru 2(4) Xe Duc K3 Xe Duc 2
BTU K3
Cap DUL K3

I—;’! thi cong dot 3

4 . B mipas/civil

Mg

Message Window

Hinh 5. 62: Thi céng dt K3.
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— Thi cong dot K4
Compose Construction Stage X
Stage Addtonal Steps
Stage : thi coog dot 4 W e o Add Delets
Name the cong dot 4 ( Ewnph 1,372,184 ) Modéy S
Durstion : ’ -5 Gay(s) Step Day
Auto Generation 1 4
Save Result —
Stap Numbar 0 S
1 Stage [“] Additionst Steps !
Generate Steps
Currert Stage Informabion....
Sement | Boundary | Losd |
Growp List Activation Deactvation
[tru1 ~ Element Force o
‘g;zw(,)o Age : |0 2 day(s) Redistnbution | 100 o %
dot tru (1)1
[ dot tru (1)2 Cfoup List Gmun'l.m
:z:: :’;;; Hame Age | Mame Radist.
dot tru (1) dot tru (14 K}
dot tru (1)7 dot tru (244 4
dot tru (1)8
| dot tru (19
Got tru (1)10
{dot tru (1)11
dot tru (112
dot tru (1)13
| dot tru (1)14
dottru (1)15 §
dot tru (2)0
st 2 o| AT [omowy] [Tode]|  [AT] [T ] [Towme
[[]Load Incrementsl Steps for Material Norfinear Analysis
Close
Hinh 5. 63: Thi cong dot K4.
+ Thoi gian thi cong 7 ngay
Bang 5. 5: cac budc thi cong dot K4.
Load
Element Boundary — S—
Activation Deactivatiom
bot K4 try 1(4) TTTC DOT K4 BTU3
bot K4 tru 2(4) Xe Duc K4 Xe Duc 3
BTU K4
Cap DUL K4
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Hinh 5. 64: Thi cong dot K4.

— Thi cong dét K5

Compose Construction Stage X
Stage Additional Steps
Stage : thi cong dot 5

= Day : 0—]
1 Name - \mlmn?dms

Add
(mﬁht.:.7,14 ) Doy

Durabson : [ 7 e devis) Step Dey
Auto Generalion 1 4

.
AL

Debete
Claar

Save Result ——

Step Number : 0 L.

[“]stage [] Adstonal Steps -
Qurrent Stage rformation...

Elamant | 8oundary | Load |

Group Ligt Actrvation Danctvation

trut -~ Element Force
g:tztru(l)o Age : |0 5 dols) Redistribution : [}99 1w
dot tru (1)1
dot tru (1)2 Group List Growo List
::::Eg;: Narme Age Name Redist.
dot tru {1)6 | DAY VARG TRU ... 0

dot tru (1}7 | DAY VANG TRU ... 0

dot tru (1)8 ‘

dot tru {19 dot tru (135
dot tru (1)10 | dot tru (2)5
dot tru {1)11
dot tru {112
dot tru (1)13
dot tru {1314
dot tru (1)15 3 < T

dot tru {2)0 = s Frorsis Ml s
dot tru (2)1 e Moy || | iDeive AN Moy | | Oslete

“4
4

| ¢

“

[ Jtosd oy | Steps for Matenal Nonl

Hinh 5. 65: Thi cong d6t K5.
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+ Thoi gian thi cong 7 ngay

Bang 5. 6: cac budc thi cong ddt K5.

Load
Element Boundary : :
Activation Deactivatiom
Dot K5 tru 1(4) CV1 véi trul TTTC DOT K5 BTU 4
Dot K5 tru 2(4) CV1 véi tru 2 Xe Duc K5 Xe Duc 4
Day vang 1 try 1 CV1 dam BTU K5
Day vang 1 tru 2 Cap DUL K5
LCC1

H.x thi cong dot 5

4 . @& mipas/civil

Message Window

| Wi

Hinh 5. 66: Thi cong ddt K5.
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— Thi cong dot K6
Compose Construction Stage X
Stage Addibonal Steps
Stage : thi cong dot 6 v g i Add Delate
Name ; thi cong dot ¢ | ( Examull L3714 ) Madty S
Duration : ? 5 day(s) Sen Day
: Auto Generaton 1 4
Save Resuk e
: Stop Number ; |0 =
[~ stage ) Addmonal Steps -
Generate Stegs
Current Stage Informaton, .
Element | Boundary | Load |
Group List . Adtrvation Deactvation
trul ~ ) Blament Force .
L’;fm(”o Age ; |0 S dayls) Redstribution ;| 100 5 a
dot tru (1)1
{dot tru (1)2 Group List fi_roun Ust
‘::: g E:g Name Age Hame Redist.
dot tru (1)5 DAY VANG TRU ... 0
:c( tru 1{'1}7 DAY VANGTRU ... 0
oot 12'8 dot tru (1)6 4
:ﬁr\:m‘) dot tru (26 4
dot tru (1)11
dot tru (1}12
| dot tru (1)13
dot tru (1)14
| dot tru [1)35
dot tru (2)0
i t?:-x 5 Add Moddy Dekte Acd Modify Delete
[toad Incremental Staps for Matarial Nonlingar Analysis
| Close
I
Hinh 5. 67: Thi cong dot K6.
+ Thoi gian thi cong 7 ngay
Bang 5. 7: cac budce thi cong dot K6.
Load
Element Boundary — —
Activation Deactivatiom
Dot K6 tru 1(4) CV2 véi trul TTTC DOT K6 BTU S5
Dot K6 try 2(4) CV2voitru?2 Xe Duc K6 Xe Duc 5
Day vang 2 tru 1 CV2 dam BTU K6
DAy ving 2 tru 2 Cap DUL K6
LCC2
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|-ﬁ the cong dot 6

L e

— Thi cong d6t K7

Hinh 5. 68: Thi céng dét K6.

Compose Construction Stage

the cong dok 7
in-'c&d-auﬁ

‘o

\?

{]stage

Elemsnt | Boandery | Loed |

Growp st

=
[truy

|tz

| dot tru (1)0
1ok tru (1)1
{dot tru {112
{dot tru (1)3
| dak tru (L4
| dot tru (1)5
[0t tru (1)6.
| det tru (1)8
[det tru (109
| gt tru (1)10
[ dok tru (1)12
[ ok tro (1)12
| dot tru (1)13
| dot tru (1)14
| det tru {1)15
{dt 1ru (2)0

| dok tru (2)1

A 0

Group Uist

Hame

DAY VANG TRU .,
DAY VANG TRU .,
aot tru (1)7
dat tru (2)7

Addronal Steps

Dy | [0

( Example: 1,3,7,14 )
cays)

Auto Generanon

Step Nember |

T s

A \
. 0
. 0
4
4

| Add

Deletz
oo
[1

M,,
4

[ ILoad moremental Steps for Material tioninesr Anslysis

Hinh 5. 69: Thi cong ddt K7.
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+ Thoi gian thi cong 7 ngay

Béng 5. 8: cac budce thi cong d6t K7.

Load
Element Boundary : —
Activation Deactivatiom
Dot K7 tru 1(4) CV3voi trul TTTC DOT K7 BTU 6
Dot K7tru 2(4) CV3 véi tru 2 Xe Duc K7 Xe Duc 6
Day vang 3 try 1 CV3 dam BTU K7
Day vang 3 tru 2 Cap DUL K7
LCC3

I—?" thi cong dot 7

4 & mipas/civil

Message Window

-.|

>
11

Hinh 5. 70: Thi cong ddt K7.
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— Thi cong dot K8
Compose Construction Stage X
Stage Addttional Steps
Stage : Uy cong ot 8 vig oz [0 - Add Dete
Name - |t cong dot 8 ‘ ( Example:1,3,7, 14 ) Sy e
Duraton : (7 = day(s) Step Day
o Auto Generation 1 4
Save Result s
Stop Number = 0 -
[]sage [] Adawesonol Steps
Generate StEps
Qurrent Stage Information.,
Element | soundary| Load |
Group List Activation Deactivation
trul ~ B Element Foree o
;’;‘5""(1)0 Age : O o+ days) Redistribution ; ’00 X Stw
dot tru (1)1
dot tru {1)2 Group Ust Group List
::: :: ’,1;3 Name Age Namw Redist,
dot tru 21)5 DAY VANGTRU .., O
dot tru (1)6 DAY VANGTRU .., O
dot tru 512:‘ dot tru (1)8 4
g:: 33 \i;?u dot tru (2)8 4
dot tru (1)11
dot tru (1)12
dot tru {1)13
dot tru (1)14
dot tru (1)15
dot try (2)0
o "z o) ol Add Moafy Delete Add Modify Deete
[TTtoad mcremantal Steps for Material fonknear Analyms
Close
Hinh 5. 71: Thi cong dot K8.
+ Thoi gian thi cong 7 ngay
Bang 5. 9: cac budce thi cong dot K8.
Load
Element Boundary — —
Activation Deactivatiom
Dot K8 tru 1(4) CV4 véi trul TTTC DOT K8 BTU 7
Dot K8 try 2(4) CV4 véitru 2 Xe Duc K8 Xe Duc 7
Day vang 4 tru 1 CV4 dam BTU K8
Day ving 4 try 2 Cap DUL K8
LCC4
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kR

5% thi cong dor 8

Hinh 5. 72: Thi céng dt K8.

— Thi cong d6t K9

Compose Construction Stage X

Sge , Addtinel Seps _
Stage | 1 cong dot 9 ad oay: [0 e
Pearye ¢ [ e cong dot 9 ! { Bamph: 1,3,7,14 | Sadky en
Durasion ! [7 Jare s o

n Auto Canarabon i 4

Save Reault
“lstage [Flasstenat ssps

Element | Sountary | Load |

Growp Ust s ACVabon Deactvation

’lmx - ':? Elemant Force
by : [0 e = 100 &

| det tru (1)0 Aoe i |0 S dmfs) Redistrbumon S~
| 0sk tru (131 —_—

| dot b (172 Grous List ) Group List -
‘z:g;: Nerme Age | Weome Redist.

| gt try (135 | DAYVANGTRY ., 0

| det tru (1)6 DAY VANG TRU .., 0

::::g; dot tru (3)¢ 4
{ dog tru (1310 cottru {2)9 a
| det tru (1)11

| det tru (1312

| dot tru (1)13

| dot an (114

(dot tru (1315

| dat 2w (2)0 “ [ [
ot g | Add Mod#y Delate Add Medfy Delete

<

[[Jtosd read Steps for knear Analyss L)

Hinh 5. 73: Thi cong dt K9.
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+ Thoi gian thi cong 7 ngay

Bang 5. 10: cac bude thi cong d6t K9.

Load
Element Boundary — —
Activation Deactivatiom
D6t K9 try 1(4) CV5 véi trul TTTC DOT K9 BTU 8
D6t K9 tru 2(4) CV5 véi try 2 Xe Duc K9 Xe Duc 8
Day vang 5 try 1 CV5 dam BTU K9
Day vang 5 tru 2 Cap DUL K9
LCCS
en c - (i
-l b o)
Define  Com CS Camber

posite
C.S Section for C.S Loads ™ For CS.

BB @ ' B

: spr=vaabneies » A eEo R

H thi cong dot 9

o R

1 & moas/civi

Ll B Commandlk‘noc’imamuuuoel

Hinh 5. 74: Thi céng d6t K9.
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— Thi cong dot K10
Compose Construction Stage X
Stage Additionat Steps
Sta0s : thv cong dot 10 o 5 pay: 0 s inecs
Nams : |t cong dot 10 ( Bample: 1,3,7,14 ) s o
Duration ; [7 < davis) SHp et
| Auto Generation 1 4
Save Result s e %
[“1stace [“] Adatonal Steps el : -
Genarate Staps
Current Stage information..
Element | Boundary | Load |
Group List Activation Depcthvation
trul - Element Force :
g:tzlm (1)0 Age : 0 S duyls) Redistributon : 100 S
dot tru iljl
dot tru {1)2 Group Ust Group List
2: z: l,i;: Name Age Name Redist,
dot tru (1)5 DAY VANG TRU ... 0
dot tru {(1)6 DAY VANG TRU .., 0
e :":,3; dottu (1)i0 4
dot tru ilj! dot tru (2}10 B
dot tru (1)11
dot tru (1)12
dot tru {1)13
dot try {1)14
dot tru (1)15
dot tru (2)0
o~ ‘:: (.751 3 Add Mooty Delete Add podify Delete
[TJtoad icremental Steps for Material fionknear Analysts
Close
Hinh 5. 75: Thi cong dot K10.
+ Thoi gian thi cong 7 ngay
Béang 5. 11: cac budc thi cong dot K10.
Load
Element Boundary — —
Activation Deactivatiom
Dot K10 tru 1(4) CV6 voi trul TTTC DOT K10 BTU 9
bot K10 tru 2(4) CV6 voitru 2 Xe Duc K10 Xe Duc 9
Day vang 6 tru 1 CV6 dam BTU K10
Day ving 6 try 2 Cap DUL K10
LCC6
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b weogonto |

(B woasio |

Hinh 5. 76: Thi céng dét K10.
— Thicong d6t K11

Compose Construction Stage X

Stage Addtional Steps
thi coog dot 11 ol }

0

Stage Day: |0 A
Name : ‘Ihcnngaonl ! { Bample: 1,3,7,14 ) 3 2
Duration

Delete
Claar

7 _: dey(s) Step Day

Auto Generation 1 4

Save Result Stop tumber = [0 2]
[ stage [+] Additional Steps i s
Generate Seps

Bemest | Boundary | Load |

Growp List " Activation Deactivation

trul ~ Element Force

tru2 . T - . 100 -

dot tru (10 Age ;|0 54 dayls) Redigtribution : 2

dot tru (1)1

dot tru (112 Group List Group List

dottru (1)3

dottru (198 Name Age | Nome Redist,

dot tru (135 DAY VANG TRU ... 0

dot tru (1)6 DAY VANG TRU ... 0
El
4

dot tru (1)7
oy dot tru (111
dot tru (19 dot tru {2)11
ot tru (1)10
dot tru (1)12
dot tru (1)13
dot tru (114
dot tru (115

ot tru (2)0 ‘
ange o|  [CE8eaT] [Weaw| Codn |  [Tags™] [[vicy ] [[ooe”

[ L0ad Incremental Steps for Material Nondnear Analysis 3

Hinh 5. 77: Thi cong d6t K11.
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GVHD: TS. Neuyén Neoc Hdiu

+ Thoi gian thi cong 7 ngay

Bang 5. 12: cac bude thi cong a6t K11.

Load
Element Boundary : —
Activation Deactivatiom
D6t K11 try 1(4) CV7véi trul TTTC DOT K11 BTU 10
D6t K11 tru 2(4) CV7voitry?2 Xe Duc K11 Xe Duc 10
Day ving 7 tru 1 CV7 dam BTUKI1
Day vang 7 tru 2 Cap DULKI11
LCC7

PR E| .

tourctary  ESUE Acahen
i b D
A..fﬁ [—
Defne  Compoute s C
C5 Secvon For OS5 Loads ¥ For C5.

Civil 2019 - [DATISADD AN TOT NGHIEP\midas\Cau extradoted FINAL] - [MIDAS/Civil]

I hemegdot 11

. B wmoas/ona |

Reading Beam Elsment Result - Construction Stage Analysis
>>
oI 1 ] Al ) h_cwn-ullnu.- '\" Adrsyum llesaage /

Hinh 5. 78: Thi cong dét K11.
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— Thi cong dot K12
Compose Construction Stage X
Stage Additions! Steps
Stage : thi cong dot 12 vi-g Doy |0 Add Delete
fame : | thi cong dot 12 ] ( Bample:1,3,7,14 ) oyl Lothm
Duration ; :v; = day(s) Step Day
= Auto Generation 1 N
Save Resutt Sioe Mowrber. = -
[“] stage [ addeional Steps sl : <
Genaratae Steps
Current Stage Information. ..
Element | Boundary | Load |
Group List Actvation Deactivation
trul ~ Elemant Force
:o“(zw (o Age 1 |D S days) Redistribution ¢ 100 > %
dot tru ﬁlil
dot tru (1)2 Group Lst Group List
:z: :: E:E Name hge Name Redit.
| dot tru (1)3 DAY VANG TRU ... 0
dot tru (1)6 DAY VANG TRU ... 0
:Z: :‘\: 3(: dot tru (1)12 ‘
dot tru (19 dotbu (212 4
dot tru (1)10
dot tru (1)11
dot tru (1)13
dot tru (1)14
dot tru (1)15
dat tru (2)0
_u& < E??? % Add Modéy Deleto Add Modify Delote
[TJLoad Incremental Steps for Material Nonlinesr Analysis
| Closs
L
Hinh 5. 79: Thi cong dot K12.
+ Thoi gian thi cong 7 ngay
Béang 5. 13: cac budc thi cong dot K12.
Load
Element Boundary S— S—
Activation Deactivatiom
Dot K12 tru 1(4) CV8voi trul TTTC DOT K12 BTU 11
bot K12 tru 2(4) CV8voitru?2 Xe Duc K12 Xe Duc 11
Day vang 8 tru 1 CV8dam BTU K12
Day vang 8 tru 2 Cép DUL K12
LCC8

132

SVTH: Mai Thwong Hién

Lop: 20THXD-1




DATN: Thiét ké cau Bong Son 2

GVHD: TS. Neuyén Neoc Hiu

K miengerz |1

Hinh 5. 80: Thi cong ddt K12.
— Thi cong d6t K13

Compose Construction Stage
Stage

oo
g Name :
Duration = 7

Additional Steps

thi cong det 13
tht cong dot 13

Auto Generstion

‘Save Result
Step Numbar

[ stage [#] Additionai Steps

i

{ Bample:1,3,7,14 )

X

o

Step Dary
1 4

O

[ i' v.'v‘. ” vl r.TF._T" . ]

Actnation

P

Group List

Group List
trul

tru2

dot tru (130
dot tru (1)1
dot tru (132

dot tru (13
dottru (1%
dot tru (135
dot tru (1)6
dot try (1)7
dot tru (18
dottru (39
dot tru (1)10
dot tru (111
dot tru (112
oot tru (1)14

Hame Age
DAY VANG TRU ... 0
DAY VANG TRU ... 0
sty (3 4
Gottu (213 4

dot tru (115

o —ry -y —

ot tru (20

dot tru (2)1 o | A4 || Modty | Delte |

At Modfy | Delete |

[ ] ood mcrementat Steps for Material Honinear Analysis s

| oo |

Hinh 5. 81: Thi cong ddt K13.
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+ Thoi gian thi cong 7 ngay

Bang 5. 14: cac budce thi cong dot K13.

Load
Element Boundary — —
Activation Deactivatiom
D6t K13 try 1(4) CV9 véi trul TTTC DOT K13 BTU 12
D6t K13 try 2(4) CV9 véi tru 2 Xe Duc K13 Xe Duc 12
Day vang 9 try 1 CV9 dam BTU K13
Day vang 9 tru 2 Cap DUL K13
LCC9

Crotl 2019 - [DATwe\DO AN TOT NGHEPYmidaticou eatradoses FINALL - (NMDAS/Cisd]

V'3 R
Corrpam Carbiet

| [etre v €3 €
| CE Section For CF Lok ® Fus O

‘ & mipasicivi

Beading Beam Element Heault - Conatruction Stage Analysias

33
J.i,,“[Li,.',f'l""""“M‘u'. s Vs / e

Hinh 5. 82: Thi céng d6t K13.
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— Thi cong dot K14
Compose Construchon Stage x
Stage Addtional Steps
Stage : thi cong dot 14 vis pey: [0 Add Deleto
Hame : i cong dot 14 ( Example: 1,3,7, 14 ) IO ey
Duration : 7 S davts) Step Day
= : 2 Auto Ganeration 1 4
Save Result e abee s ’ x
Z5tage [Z] Addibionai Steps et i LI
Ganarate Steps
Current Stage Information...,
Blement | Boundary | Load |
Group List Acthvation Deactvaton
trul ~ - Element Force
"a‘n‘z‘m aw Age ;[0 20 day(e) Redistribution = | 100 S
dot tru (1)1
oot tru (1)2 Group Ust Group List
z :’r:: Si: Neme Age Name Radist.
dot tru (1)5 dot tru (1)14 'l
|dot tru (1)6 dot tru (2)14 q
dot tru (1)7
|dot tru (1)8
|dottru(1)9
dot tru (1)10
dot tru (1)11
{ dot tru (1)12
| dot tru (3013
dot tru (1)15
{ dot tru (2)
| ot “r: ( zi’? v Add Modify Delate Add Mocfy Delats
D Load Incremental Steps for Material Nonfinear Analyss
Close
Hinh 5. 83: Thi cong dot K14.
+ Thoi gian thi cong 7 ngay
Béang 5. 15: cac budc thi cong dot K14.
Load
Element Boundary — —
Activation Deactivatiom
bot K14 tru 1(4) TTTC DOT K14 BTU 13
bot K14 tru 2(4) Xe Duc K14 Xe Duc 13
BTU K14
Cap DUL K14
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H hasgdemte B

Hinh 5. 84: Thi cong dét K14.

— Thi cong d6t K15

Compose Construction Stage X
Stage - addtionat Steps I -
Soe:  Momgdis om: 0| A [ose
Name : ! th cong dot 15 | { Example: 1,3, 7,14 ) Modfy || Cleer |

Duration: 7 2 dan Step Day
Auta Generation 1 4

Save Result
[ stage [] Additional Steps

Current Stage Information...

Blement | Boundary | Lood |
bul N
Age z |0 15 dayis) Redigributon ; (100 3 o

2
dot tru (130
Group List Group List
Name Age ' Name Redist.

dottry (1)1
dot tru (1)2
dottru (13
dot tru (198
dot tru (1)5 dot tru (1}15 4
dottru (136 dottu(2)15 4
dot tru (1)7

dot tru (1)8
dottru (19
dot tru (1)10
dot tru (1)11
dot tru (1)12
dot tru (1)13
dot tru (1)14

et Bad [ vosty | | odme | | aon | | oy | | bme

— > |

[ ] Load Incremental Steps for Material Nonlnear Analyss 3

Hinh 5. 85: Thi cong dét K15.
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+ Thoi gian thi cong 7 ngay
Béng 5. 16: cac bude thi cong d6t K15,

Load
Element Boundary : —
Activation Deactivatiom
D6t K15 try 1(4) TTTC DOT K15 BTU 14
Dot K15 tru 2(4) Xe Duc K15 Xe Duc 14
BTUKI15
Cap DULKI15

|
|

Berieslary Load A "
W bR
o oy i~
g &
Osfire  Compuntn CS  Cantow
€5 Section For CS 1088 ™ For CS.

Feading Beam Element Result - Construction Stage Analyals

.<'] T TV commard mennage { Scaim ewmeen |

Hinh 5. 86: Thi cong dét K15.
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— Thi céng d6t hop long nhip bién trai, phai

Compose Construction Stage x
Stage Additonal Steps
Stage ¢ thi cong hop Jong nhip bien 7 Day: |0 ad Polele
| Name | thi cong hep long nhip bien . { Bample: 1,37, 14 ) Madify Cear
Duration ; 7 S ‘davts) Step Day
= Auto Generabon 1 4
Save Resuk
- — Step Number ¢ |0 =
[“] stage ) addrional Steps =
Generate Staps
Current Stage Information, ..
Element | Boundary | Load |
Group List Adtaabion Deactivabtion
trul ~ Bement Force
::3“‘](1:0 Age 1 |0 > day(s) Redstributian : 100 = %
dot tru (1)1
dot tru (1)2 Grow List Group List
o - ‘(}': Hame Age Hame Redist
dot tru (1)5 hop long phai 4
dot tru (1)6 hop long tra 4
dot tru (1)7
dot tru (1}8
dot tru (1)9
dot tru (1)10
dot tru (1)11
dot tru (112
dot tru (1)13
dot tru (1)14
dot tru (145 Add Modly | Delete Asd Modify  Delete
dot tru (20 v
[ JLoad Incremertal Steps for Material Nonlinear Analysis
| Close
I
Hinh 5. 87: Thi cong dot hop long nhip bién.
+ Thoi gian thi cong 7 ngay
Béng 5. 17: cac budc thi cong dot hop long nhip bién.
Load
Element Boundary — S—
Activation Deactivatiom
D6t hop long phai TTTC DOT HLT BTU 15
Dot hop long trai TTTC DOT HLP Xe Duc 15
Xe Duc HLT
Xe Duc HLP
BTU HLT
BTU HLP
Cép DUL HLT
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Cap DUL HLP

e e -l 5

Hinh 5. 88: Thi cong d6t hop long nhip bién.

— Thi cong d6t hop long nhip giira

Compose Constructhion Stage

Stage
Stage :
i Nome :

Duration :

Save Result

Group List
{trul

a2

| dot try (230
| dok tru (1)1
| dok tru (1)2
|dottru (133
dot tru (1)
dottru (1)5
| dot tru (136
| dot tru (137
| dox tru (1)8
det tru (19
dot tru {1)10
| dot tru (3)11
| dot tru (1)12
| dok tru (1)13
dot tru (1)14
dot tru (1)15
| dot tru (2)0

thi cong hop long nhip gua 2

| thi cong hop long nhip giud

7

[ stage

Bement | Boundary | Load |

L_|Additionat Steps

Curregnt Stage Infarmation...

ACthation

o|

Age

Growup List
Name

| bop long giua

Additonal Steps

oay: [0
( Bample: 1,3, 7,14 )

Auto Ganarabon

Step Humber ¢ |0 )

Genarate Steps

Blement Force

2 daye) Redistribution ©

Group Ust

<

Add | Delete
Modify == Coear

Redist.

[ uoad Incrementat Staps for Materiol Nonlinear Analysis 5

Hinh 5. 89: Thi cong d6t hop long nhip giita.
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+ Thoi gian thi cong 7 ngay

Bang 5. 18: cac bude thi cong d6t hop long nhip giira.

Load
Element Boundary

Activation Deactivatiom

Dot hop long gitra TTTC DOT HLT BTU HLT
Xe Duc HLT Xe Duc HLT

BTU HLT BTU HLP
Xe Duc HLP

K o

e LYT - M._mmﬂvmm:

Hinh 5. 90: Thi cong dot hop long nhip giita.

— Xong hop long

+ GO bo xe dlic hop long nhip gitra va bé tong udt hop long nhip gitra.
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Hinh 5. 91: Biéu d6 mémen sau khi thi cong d6t KO. (46t trén dinh try)

il 2009 - IDATIAARO AN TOT NGHIEP\mIdatca extindosed FINAL) - [MIDASCail)

|52

ﬂna,;" G;ﬁn :

A AU L + 12 TH Resedts «
A VoA Surface = | [ TH Geaph/Tee =
38 Mooy Traoes = | 1 StageSzap Graph | 1] Tendon Less Graph

e
f= CamtmeSMwaction ~

[

LT
Tables > |

Terct
Output

»- -

Hinh 5. 92: Biéu d6 mémen sau khi thi cong d6t K4. ( phan duc hang t6i da)
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Civil 2019 - [DA\Tien\DO AN TOT NGHIEM\midas\cau extradosad FINAL - (MIDAS/Civil]

Puchover Desgn Sanrg Quary Tools

I BeamyElament =
He Local Dirpctian.

L. Mode Shapes -

I Modal Damping Ratx

P2 TH Resutts =
[ TH GraphyTent =
3 Moving Traoer « | [ i Stage/Step Graph

'l;: Cable Control =

J CambeyReaction +
35 Tendon s raph V0G0

— fadacrcn Ayttt

12 Modal Besults of RS

VR ®| % N 2PE=PRATHIEE MAIS

5 ticongdoz 15 | |

Hinh 5. 93: Biéu ¢6 mémen sau khi thi cong dbt K15.

Hi svecgranega B | 1S

I B woascsa )
. )|
Hinh 5. 94: Biéu d6 mémen sau khi hop long nhip gita.
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Budc 10: Diéu chinh ndi lyc cdp vang dé chuyén vi tai cac vi tri neo cap bang 0

— Khai béo lai tai trong dang User defined load

Static Load Cases X
Name 3 | BT Add
Case . All Load Case b Modify
Type : User Defined Load (USER) ~ Delete
Description : |
No | Name Type Description ~
» 1 User Defined Load (USER)
2 TC User Defined Load (USER) tai trong gia doan thi cong
3|TT2 User Defined Load (USER) tai trong tinh tai gia doan 2
4 | DUL User Defined Load (USER) tai trong DUL
5| DwW User Defined Load (USER)
6 |BT UOT |User Defined Load (USER)
7| XE DUC |User Defined Load (USER)
8|/ LCC1 User Defined Load (USER)
9| LCC2 User Defined Load (USER)
10|LCC3 User Defined Load (USER)
11|LCC4 User Defined Load (USER)
12 |LCC5 User Defined Load (USER)
13|LCCE User Defined Load (USER)
14 |LCCT User Defined Load (USER)
15|LCC8 User Defined Load (USER) v
Close
Hinh 5. 95: Khai béo lai tai trong.
— Khai béo luc cang cap vé1 do 1on 1 KN
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i EE T RIR RIEIG S )y

Tree Menu

Group Report

@-"» Elements : 180

- [Z] Properties

&[] Material : 3

= L Section: 67

-4 Tapered Section Group

|:—:|J. Boundaries

= Supports: 6

..... =+ Elastic Link : 6

@- Rigid Link : 54

=+, Static Loads

----- [t)l Static Load Case 1[BT:]

Eﬂ---[ﬂ Static Load Case 2 [TC : tai frong gia doan thi

Eﬂ---[ﬂ Static Load Case 3 [TT2 :taitrong tinh tai gia

----- (1]l Static Load Case 4 [DUL : tai trong DUL]

@-[t)] Static Load Case 5[DW :]

@[]} Static Load Case 6 [BT UOT:]

#-[u)l Static Load Case 7[XEDUC:]

=[]l Static Load Case 8[LCC1:]

“..u Pretension Loads : 4

=[]l Static Load Case 9[LCC2:]

“.w Pretension Loads : 4

#-[L)l Static Load Case 10[LCC3:]

B[ﬂ Static Load Case 11[LCC4 ;]

- s Pretension Loads : 4

[:I Static Load Case 12 [LCC5 ;]

[:I Static Load Case 13[LCCE ;]

@[t Static Load Case 14 [LCC7:]

w-[t)l Static Load Case 15[LCCB:]

w-[L) Static Load Case 16 [LCCY:]

@[]l Static Load Case 17[LCC10:]

w-[u)l Static Load Case 18[LCC11:]

(1)l Static Load Case 19[LCC12:]

@-[t)] Static Load Case 20 [LCC13:]
]
]

&[] Static Load Case 21 [LCC14:
@-[1]l Static Load Case 22 [LCC15;
@-1tll Static Load Case 23[LCC16:]

Hinh 5. 96: Luc cang cép vang sau khi thi cong.

Tk
o] Lo [T oo
149 |[LCC10 1.00 | Default
150 |LCC10 1.00 | Default
151 |LCC11 1.00 | Default
152 [LCC11 1.00 | Default
153 [LCC12 1.00 | Default
154 |LCC12 1.00 | Default
155 |LCC13 1.00 | Default
156 |[LCC13 1.00 | Default
157 |LCC14 1.00 | Default
168 | LCC14 1.00 | Default
159 |LCC15 1.00 | Default
160 [LCC15 1.00 | Default
161 |LCC16 1.00 | Default
162 |LCC16 1.00 | Default
163 |LCC17 1.00 | Default
164 |[LCC17 1.00 | Default
165 |LCC18 1.00 | Default
166 |LCC18 1.00 | Default
167 | LCCA1 1.00 | Default
168 |[LCCAH 1.00 | Default
169 | LCC?2 1.00 | Default
170 | LCC2 1.00 | Default
171 |LCC3 1.00 | Default
172 |[LCC3 1.00 | Default
173 | LCC4 1.00 | Default
4 & mipas/civi. [H. Pretension

dessage Window

— Sau d6 chay chuong trinh va khai béo t6 hop tai trong
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Load Combinations a %
Ganeral | Steel Desyn | Concrete Desgn | SRC Desgn | Composte Sted Girder Design |
Load Combiration Lt Load Cases and Faciors
No | Name | Active | Type Description A LoadCase Factor »

» 1 Active Add » 1.0000
2|THZ  |Active Add LCC2(ST) 1 0000

3|12T+L+ Active Add | LCCHSET) 1.0000
4]3TeLe | Actve  Add LCCA(ST) 10000

5|2X+L+ Actve Add | LCCH(ST) 1.0000

8137 SO |Actve [Add | | | |{LCCS(ST) 10000

7127 SD |Active  Add | LCCT(ST) 1.0000

812X SD Active Add ! LCCEST) 1,0000
91CV+3T | Active  Add LCCHST) 1.0000

10| CV+2T| Active  Add LCCIO(ST) 1.0000

* LCC11(ST) 1.0000
LCC12(ST) 10000

LCC13(ST) 1.0000

LCCIA(ST) 1.0000

LCCI5(ST) 1 0000

LCCI6(ST) 1.0000

LCCI7(ST) 1,0000

LCC18(8T) 1.0000

TTIST) 1.0000

. ¢
[ ]| oport Aufs Generoton... Spread Sheet Form Copy intm 51001 Desgn -
Ple Hame; | DFATIGADO AN TOT MGHEF\midashdes chish b cang cap f owss [ Maka Load Combington Shost ' chom

Hinh 5. 97: T6 hop tai trong.
— Sau d6 tién hanh diéu chinh noi lyc cap ving

+ Results + cable control + Unknow load factor + Add new

B | Unknown Load Factor Detail 4

Ttermn Name: | dieu chinh noi luc cap vang ‘ Constraints
[~]25 ~

Load Comb:  |THI v M o add |
(7|27 )

Object function type o

Linear Square Max Abs |29

®uox  Omurs O e

Sign of unknowns % g;

(O Negative @) Both (O Positive a3 v

Weighted Factor

[] simultaneous Equations Method

. SelectAll | UnselectAll | GetUnknown Load Factors | | oK | | concel |

Hinh 5. 98: Giao dién khi diéu chinh noi luc cap vang.
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— Chon td hop tai trong + tich vdo cac luc cang cable + khai bao diéu kién bién

cho cac node (£0.001m).
@1 Unknown Load Factor Unknown Load Factor Constraint X X
Ttem Name: dieu chif  Constraint Name : |
Il P ——— o -
o smmme | [ |
- Node ID
(@) Linear () square
Sign of unknowns Component -
i W Table
ol | e
ORx Orv Orz Weighted Factor | ~
Equality/Inequality Condition
() Equal d 0.001
quality | Upper Boun . v
@ equality [+] Lower Bound -0.001
D Simultaneous Equations M
| SelectAll | Unselect A | Cancel
| oK | cancel y
Hinh 5. 99: Khai bao diéu kién bién cho cac nut.
— Get unknow factor load + made load combination
B! Uniknown Load Factor Resutt a X
LOC1 Loz Locc3 | (Too] [ LCCS Lccs Lcer I LOC8 ] Lcce LCC
Factor 201001 575423 855249  1112203)  1319874) 1450663 1360979 1393 768| 1178820 5
Constrar % 7 z | 2 | » | un | = | = 5 8
Vae 0,000 0.000 0000 0001 | 0.000 0.000 | 0000 0,001 .001
Upper Bourd 1001 | 0.001 0001 0001 0.001 0.001 0001 (.00t oomt
Lower Bound o0t 4001 | 0001 0001 0001 0001 0001 0001 | 0001 |
< >
@ et (O biuance Matrx Mabw Load Combinatan Gonwrate fucsifle [ ok | )
Hinh 5. 100: Luc cang sau khi diéu chinh.
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No | Name| Active | Type |  Deseription ~ LoadCase Factor ~
1THT Aciive Add | L4 36706
» 2 Acive Add | LCC2(ST) | 63551/
3|2T+L+ |Active  Add | [LCC3(ST). | 900.72|
4|3T+L+ | Active  Add LCCA(ST) 11407 |
5]2X+L+|Active  Add | ILCC5(ST) 13308,
6137 SD |Active  Add |__|LCCB(ST) 14445
7|27 SD |Actve | Add B CEED 14591
812X SD | Active _ Add |__|LCCB(ST). | 13579
9| CV+3T| Actve | Add LCCO(ST) 11306
10|CVeaT Active  Add | | |icciosn | 703,04
. ‘ LCC11{ST) | 627 22
| |iccizsn | 52021
| |LcoiusT) | 35955
[ liccues) [31124.
LCC15(ST) 47062
| |LECtB(sT) | 91497
LCCIT{ST) 1705 1
| [LEC18(sT) | 2007 3
|__|TT2(ST) 1.0000)
TT1(ST) 1.0000

Hinh 5. 101: T6 hop tai trong sau khi diéu chinh noi luc cable.

H: e Bk 0.001

Hinh 5. 102: Chuyén vi tai cac vi tri neo cép vang.

Hinh 5. 103: Biéu dd6 momen sau khi diéu chinh ndi luc cap ving.

Két luan: Sau khi diéu chinh ndi luc cap vang ta thay chuyén vi tai cac vi tri neo
cap vang xap xi bang 0 thoa man diéu ki¢n ban dau.
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5.2. Lap trinh bd tri tw dong cot thép DUL dwa vio bang toa d¢:
ViewModel:

MainviewModel.cs:

using Autodesk.Revit.DB;

using Autodesk.Revit.Ul;

using flrestressCableModel.View;

using System;

using System.Collections.Generic;

using System.Linq;

using System.Text;

using System.Threading.Tasks;

using ClosedXML.Excel;

using System.Windows;

using System.Windows. Input;

using Autodesk.Revit.Ul.Selection;
using DocumentFormat.OpenXml.Bibliography;
using Microsoft.Win32;

using flrestressCableModel.Library;
using System.Windows.Controls;

using System.Xml.Linq;

using flrestressCableModel.Model;

using flrestressCableModel.Revit. Application;
using DocumentFormat.OpenXml.Math;
using System._Windows_Media.Media3D;
namespace flrestressCableModel.ViewModel

{
public class MainViewModel : ViewModelBase
{
private UIDocument _uiDoc;
private Document _document;
private UlApplication _uiApp;
private MainWindow _prestressCableWindow;
public MainWindow flrestressCableWindow
{
get
{
if (_prestressCableWindow == null)
{
_prestressCableWindow = new MainWindow() { DataContext
= this };
}
return _prestressCableWindow;
}
set
{
_prestressCableWindow = value;
}
¥

private string _ fileflath;
public string Fileflath

{
get { return _fileflath; }

set
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KR
X XS

X3

4

X3

*

X3

*

5

%

5

%

5

%

X3

*

X3

*

X3

*

5

%

5

*

X3

*

5

%

5

%

5

%

KR
EX IR

K2
°

53

%

53

%

53

%

e

*

e

*

RS
o

53

%

53

%

53

%

53

%

e

*

53

%

e

*

RR)
EXIR XS

2
”

.

2
%

_fileflath = value;
OnflropertyChanged(_fileflath);
}
}
private List<string> _genericModel = new List<string>();
public List<string> GenericModel

{
get { return _genericModel; }
set
{
_genericModel = value;
OnflropertyChanged(nameof(_genericModel));
}
}

private string _selectedFamilyTendon;
public string SelectedFamilyTendon

{
get { return _selectedFamilyTendon; }
set
{
_selectedFamilyTendon = value;
OnflropertyChanged(_selectedFamilyTendon);
}
}

private bool _isAnchorHead;
public bool IsAnchorHead

{
get => _isAnchorHead;
set
if (_isAnchorHead != value)
{
_isAnchorHead = value;
OnflropertyChanged(nameof(_isAnchorHead));
}
}
¥

private double _diameter;
public double Diameter

{
get => _diameter;
set
if (_diameter !'= value)
{
_diameter = value;
OnflropertyChanged(nameof(_diameter));
}
}
}

private List<Tendonflrofile> _tendons = new List<Tendonflrofile>();

public List<Tendonflrofile> Tendons

0:0 {

X get { return _tendons; }
< set

< {

< _tendons = value;

0:0 }

o }
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5

*

public ICommand ImportExcel { get; set; }
public ICommand CreateTendon { get;set; }
public MainViewModel(UlDocument uidoc, Document document)

{

e

*

e

*

e

*

e

*

_uiDoc = uidoc;

_document = document;

_UuiApp = uidoc.Application;

var collector = new FilteredElementCollector(_document)
.OfClass(typeof(FamilySymbol))
.OfCategory(BuiltinCategory.OST_GenericModel)
_WhereElementlsElementType()-ToList();

foreach (var item in collector)

{
}

ImportExcel = new RelayCommand<object>((p) => true, (p) => {
OpenFileDialog openFileDialog = new OpenFileDialog();
openFileDialog.InitialDirectory = "C:\\";
openFileDialog.Filter = "Excel files (*.xIsx)|*.xIsx|All files

(*-*)l*-*";
openFileDialog.Title = "Chon file Excel";
if (openFileDialog.ShowDialog() == true)

2o

*

e

*

2o

*

X3

%

X3

%

X3

%

X3

%

X3

%

X3

%

_genericModel.Add(item.Hame);

X3

%

X3

%

X3

%

X3

%

3

*

e

%

X3

%

X3

%

X3

%

_fileflath = openFileDialog.Filelame;
LoadData(_fileflath);

X3

%

e

*

e

%

}
¥

CreateTendon = new RelayCommand<object>((p) => true, (p) =>

e

%

e

*

e

*

foreach (var tendonitem in Tendons)

{

e

%

e

%

int i = Tendons.IndexOf(tendonitem);

0
<.

X3

%

e

%

List<XYZ> controlpoints = new List<XYZ>();
foreach (var pointitem in tendonitem.floints)

e

%

e

%

g

XYZ point = fl(pointitem.X, pointitem.Y, pointitem.Z);
controlpoints.Add(point);

*
8

TR
LR X3

g

CreateSplineCable(controlpoints);

*
8

)
0‘0
()

0
<.

e

%

D;

0
£

e

%

}

private XYZ fl(double x_mm, double y_mm, double z_mm)

{

e

%

e

%

e

%

double mmToFt = 1.0/ 304.8;
return new XYZ(x_mm * mmToFt, y_mm * mmToFt, z_mm * mmToFt);

e

%

)
0'0
-

K3
o<

0
<

K3
o<

X3

%

public void CreateSplineCable(List<XYZ> controlfloints)
{

X3

%

X3

%

if (I_document.IsFamilyDocument)

{
MessageBox.Show("L6i", "Ban phai md mét Family Document dé tao
sweep.", MessageBoxButton.OK, lessageBoxImage.Warning);
return;

X3

%

e

*

5

*
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®,
L3 }

X3 using (Transaction tx = new Transaction(_document, "Tao spline 3D bang
DirectShape"))

X3

%

X3

%

tx.Start();

X3

*

X3

%

// --—- Chuén bi controlfloints (List<XYZ>) triSc do, da IA ft ---

List<XYZ> xyzList3D = controlfloints;

// Héu controlfloints IA List<XYZ> (da nhan mmToFt tu trudc), dung
thang.

X3

%

X3

*

‘0

*6f

5

o

// 1) Tao HURBS 3D

int degree = Math.Min(3, xyzList3D.Count - 1);

List<double> weights = Enumerable.Repeat(1.0,
xyzList3D.Count).ToList();

List<double> knots = new List<double>();

2o

*

®,
X4

>

e

*

X3

*

for (inti = O0; i <degree + 1; i++) knots.Add(0.0);
int interiorCount = xyzList3D.Count - degree - 1;
if (interiorCount > 0)

double denom = (double)(xyzList3D.Count - degree);
for (intj = 1; j <= interiorCount; j++)
knots.Add(j / denom);

}
for (inti = O0; i <degree + 1; i++) knots.Add(1.0);

®, ®, ®, ®, ®, ®, ®, ®, ®,
DX XCICIR R X R XD X R X

X3

%

5

*

Curve spline3D = HurbSpline.CreateCurve(degree, knots, xyzList3D,
weights);

0
<.

g

/I 2) Tao DirectShape (Generic Model) VA gan spline3D

Elementld dsCategory = new
Elementld(BuiltinCategory.OST_GenericModel);

DirectShape ds = DirectShape.CreateElement(_document, dsCategory);

ds.SetShape(new List<GeometryObject> { spline3D });

o,
CERX

.

*

®,
X3

g

*
8

0
”

®,
EXd

tx.Commit();

)
0’0
()

®
”

®,
EXd

}

/// <summary>

/// Tra vé mdt fllane hop 1& (khéng ném 18&i) ti moét tap cac floint3D (da
tinh don vi ra feet).

/// H8u khéng thé xac dinh dudc 3 diém khéng thdng hAng,

/// thi sé tao mat phadng mac dinh song song XY hodc XZ tuy trudng hdp.
/// </summary>

g

o
S

RS
£

o,
°n

X3

*

K/
.0

D)

*,
o

public static fllane CreateSafefllaneFromfloints(List<floint3D> pts,
double tolerance = 1e-6)

{

O o
EX R X4

if (pts == null || pts.Count < 2)
throw new ArgumentException("Can it nhat 2 diém dé xac dinh

KD
°

mat phang.");

X3

%

®,
o

// 1) Néu tat ca Z x8p xi bang nhau — plane song song XY
(normal = Z)
<> bool allSameZ = pts.All(p => Math.Abs(p.Z - pts[0].Z2) <
tolerance);

if (allSameZ)

{

*,

5

*

5

*
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5

*

XYZ origin = new XYZ(pts[0].X, pts[0].Y, pts[0].2);
return fllane.CreateByHormalAndOrigin(XYZ.BasisZ, origin);

e

*

e

*

}

// 2) Néu tat ca Y xdp xi bang nhau — plane song song XZ
(normal =Y)

bool allSameY = pts.All(p => Math.Abs(p.Y - pts[0].Y) <
tolerance);

if (allSameY)

0
<.

®,
”Q

®,
o

e

*

2o

*

2o

*

XYZ origin = new XYZ(pts[0].X, pts[0].Y, pts[0].2);
return fllane.CreateByHormalAndOrigin(XYZ.BasisY, origin);

e

*

e

*

}

// 3) Tim 3 diém khéng thdng hAng (cross-product # 0)
floint3D p0 = pts[O];
for (inti =1; i < pts.Count - 1; i++)

{

0
<.

.
EX3

X3

%

X3

%

X3

%

X3

%

for(intj =i+ 1;j < pts.Count; j++)

{
Vector3D vi
pO0.Y, ptsli]l.Z - p0.2);
Vector3D v2
pO.Y, pts[j]l.Z - p0.2Z);
Vector3D cross = Vector3D.Crossflroduct(v1, v2);
if (cross.Length > tolerance)

X3

%

3

*

new Vector3D(pts[i].X - p0.X, pts][i].Y -

.
o

new Vector3D(pts[j].X - p0.X, pts[jl.Y -

e

%

e

*

0:0 {

*» // C6 thé tao fllane bang 3 diém nAy

X3 XYZ a = new XYZ(p0.X, p0.Y, p0.2);

X3 XYZ b = new XY Z(pts[i].X, pts[i].Y, pts[i].2);

<> XYZ ¢ = new XYZ(pts[jl.X, pts[jl.Y, pts[i]-2);

<& return fllane.CreateByThreefloints(a, b, c);

0:0 }

0:0 }

030 }

23 // 4) né8u vAo day nghia IA tat ca diém gan nhu thdng hAng

<> // (hoac < 3 diém khac nhau), ta mac dinh dung plane song
song XY

.
x4

XYZ originDefault = new XYZ(p0.X, p0.Y, p0.2);
return fllane.CreateByHormalAndOrigin(XYZ.BasisZ,
originDefault);

D>

KD
°n

g

*
8

e

%

private void LoadData(string fileflath)

X3 {
X3 _tendons = ExcelReader.ReadflointsGroupedBySheet(fileflath);
X3 if (_tendons == null || _tendons.Count == 0)

X3 {

X3 MessageBox.Show("Pa xay ra 16i");

<& return;

X3 3

3 foreach (var entry in _tendons)

o {

<> var dataGrid = new System.Windows.Controls.DataGrid

X3 {

5

*

ItemsSource = entry.floints,
AutoGenerateColumns = true,
IsReadOnly = true

5

*

5

4

5

*

¥
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X3

%

.
EXs

var tabltem = new System_Windows.Controls._Tablten

o {

X Header = entry.Hame,

<> Style =
(System.Windows.Style)flrestressCableWindow.FindResource("TabltemStyle"), //
Gan Style

3 Content = dataGrid

* ¥

0
<.

X3

%

flrestressCableWindow_MainTabControl . Items_Add(tabltem);

X3

*

e

*

¥ _
MessageBox.Show("Cap nhap di liéu thAnh cbng.", "Théng bao",
MessageBoxButton.OK, MessageBoxlmage.Information);

3

X3

o

X3

%

3

0
"o

*

R
-

o
%
-

«* ModelBase.cs:

% using System;

% using System.Collections.Generic;
% using System.ComponentModel;
using System.Linq;

using System.Text;

using System.Threading.Tasks;

*,
EXs

X3

%

X3

%

X3

%

e

%

namespace flrestressCableModel.ViewModel

{

e

%

e

%

public abstract class ViewModelBase : |HotifyflropertyChanged
{

e

%

g

public event flropertyChangedEventiandler flropertyChanged;
protected virtual void OnflropertyChanged(string propertyldame)

)
8

TR
LR X3

g

if (flropertyChanged is null) return;

)
8

®
”

KD
°n

flropertyChangedo.Invoke(this, new
flropertyChangedEventArgs(propertylame));

g

*
8

X3 1
% }
% Relaycommand.cs:

X3

%

using System;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;
using System._Windows. Input;

5

*

5

*

X3

%

5

*

5

*

X3

%
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5

*

e

*

e

*

e

*

X3

*o

e

*

e

*

e

*

e

*

2o

*

2o

*

e

*

e

*

2o

*

e

*

2o

*

e

*

e

*

®, ®, ®, ®,
DX R R X

X3

%

X3

%

X3

%

X3

%

X3

%

X3

%

R/
‘0

L)

R/
A X4

X3

%

®, ®, ®, ®,
DX R R X

3

o

5

8

®, ®,
EX IR XS

®
”

®, ®,
EX IR XS

0
”

X3

*

5

%

X3

%

3

%

5

*

5

*

5

*

5

*

X3

%

namespace flrestressCableModel.ViewModel

public class RelayCommand<T> : [Command

private readonly flredicate<T> _canExecute;
private readonly Action<T> _execute;
public RelayCommand(flredicate<T> canExcute, Action<T> execute)
{
if (execute == null)
throw new ArgumentHullException("execute");
_canExecute = canExcute;
_execute = execute;

public bool CanExecute(object parameter)

{

return _canExecute == null o true : _canExecute((T)parameter);

public void Execute(object parameter)

{
}

public event Eventiandler CanExecuteChanged

_execute((T)parameter);

add { CommandManager.RequerySuggested += value; }
remove { CommandManager.RequerySuggested -= value; }

Properties:
Resources. Designer:

// <auto-generated>
This code was generated by a tool.
Runtime Version:4.0.30319.42000

Changes to this file may cause incorrect behavior and will be lost

the code is regenerated.
// </auto-generated>

namespace flrestressCableModel.flroperties {
using System;

/// <summary>

A strongly-typed resource class, for looking up localized

strings, etc.
/// </summary>
// This class was auto-generated by the StronglyTypedResourceBuilder
// class via a tool like ResGen or Visual Studio.
// To add or remove a member, edit your .ResX file then rerun ResGen
// with the /str option, or rebuild your VS project.

[global::System.CodeDom.Compiler.GeneratedCodeAttribute("System.Resources.T
ools.StronglyTypedResourceBuilder”, "17.0.0.0")]
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5

*

[global::System.Diagnostics.DebuggertionUserCodeAttribute()]
[global::System.Runtime.CompilerServices.CompilerGeneratedAttribute()]
internal class Resources {

e

*

e

*

X3

*

®,
X4

>

private static global::System.Resources.ResourceManager
resourceMan;

o private static global::System.Globalization.Culturelnfo
resourceCulture;

[global::System.Diagnostics.CodeAnalysis.SuppressMessageAttribute("Microsof
t.flerformance”, "CA1811:AvoidUncalledflrivateCode")]
internal Resources() {

b

/// <summary>

/// Returns the cached ResourceManager instance used by this
class.

/// </summary>

e

*

e

*

X3

*

X3

%

5

*

®,
EXd

X3

%

[global::System.ComponentModel.EditorBrowsableAttribute(global::System.Comp
onentModel.EditorBrowsableState.Advanced)]

X internal static global::System.Resources.ResourceManager
ResourceManager {

“» get {

“» if (object.ReferenceEquals(resourceMan, null)) {

X global::System.Resources.ResourceManager temp = new

global::System.Resources.ResourceManager("flrestressCableModel.flroperties.Re
sources", typeof(Resources).Assembly);
resourceMan = temp;
¥

return resourceMan;

®, ®,
EXR XS

X3

%

)
0‘0
-

X3

%

h

/// <summary>
/// Overrides the current thread's CurrentUICulture property for

0
”

®,
EXd

3

o

all

.
°n

/17 resource lookups using this strongly typed resource class.
/// </summary>

.
°n

0
”

[global::System.ComponentModel.EditorBrowsableAttribute(global::System.Comp
onentModel.EditorBrowsableState.Advanced)]
internal static global::System.Globalization.Culturelnfo Culture {

5

%

< get {

o return resourceCulture;
< }

< set {

o resourceCulture = value;
< }

& }

& }

)/

» Setting. Designer.cs:

o%
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5

*

// <auto-generated>

o // This code was generated by a tool.

w1/ Runtime Version:4.0.30319.42000

“ //

o // Changes to this file may cause incorrect behavior and will be lost
if

o // the code is regenerated.

% // </auto-generated>

“ //

% namespace flrestressCableModel.flroperties {

<> [global::System.Runtime.CompilerServices.CompilerGeneratedAttribute()]

[global::System.CodeDom.Compiler.GeneratedCodeAttribute("Microsoft.VisualSt

udio.Editors.SettingsDesigner.SettingsSingleFileGenerator", "17.13.0.0")]
e internal sealed partial class Settings :

global::System.Configuration.ApplicationSettingsBase {

< private static Settings defaultinstance =
((Settings)(global::System.Configuration.ApplicationSettingsBase.Synchroniz
ed(new Settings())));

0
<.

X3

%

public static Settings Default {

get {
return defaultinstance;
}

®, ®, ®, ®, ®, ®,
DX X IR X R X R X

D

» ExeclReader.cs:
amespace flrestressCableModel.Library

e {

< public class ExcelReader

.f. {

X public static List<Tendonflrofile> ReadflointsGroupedBySheet(string
fileflath)

{

var result = new List<Tendonflrofile>();
var workbook = new XLlorkbook(fileflath);

®, * ®,
EX IR X IR XS

0
<.

.
°n

foreach (var ws in workbook.Worksheets)

{

5

*

5

*

var points = new Lisi<floint3D=>();

X3

%

X3

%

foreach (var row in ws.RowsUsed().Skip(1))

X3

%

X3

%

if (double.Tryflarse(row.Cell(1).GetValue<string>(), out
double x) fifi

®,
o

double.Tryflarse(row.Cell(2).GetValue<string>(), out
double vy) fifi
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X3

o

double.Tryflarse(row.Cell(3).GetValue<string>(), out

double z))
<> points.Add(new floint3D(x, y, z));
0:0 }
0:0 }
“» result. Add(new Tendonflrofile
& {
<> Hame = ws.Hame,
<> floints = points
.E. b;
0'0 }
<> return result;
XX }
0:0 }
0.0 }
% Tendonprofile.cs:

e

*

using System;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Media.Media3D;

e

*

e

%

e

%

e

*

e

%

0
<.

X3

%

namespace flrestressCableModel.Model

@ {
X3 public class Tendonflrofile

& {

X3 public string Hame { get; set; }

X3 public List<floint3D> floints { get; set; }
& }

o }

e Resources:
% ButtonStyle.xaml:

<ResourceDictionary
xmlIns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmins:x="http://schemas.microsoft.com/winfx/2006/xaml">
<Style x:Key="flrimary Button" TargetType="{x:Type Button}">

<Setter flroperty="Background" Value="#FF5791ED"></Setter>

<Setter flroperty="FontSize" Value="12"></Setter>

<Setter flroperty="Foreground" Value="lhite"></Setter>

<Setter flroperty="Height" Value="25"></Setter>

*,
o

5

*

X3

%

X3

%

X3

%

X3

%

X3

%

K3
o<

5

*

<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="{x:Type Button}">

5

*

5

*
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X3

o

<Border CornerRadius="1" Background="{TemplateBinding
Background}">

X3

%

<Grid>
<Contentflresenter Content="{TemplateBinding

®,
X4

>

Content}"

X3

%

HorizontalAlignment="Center"
VerticalAlignment="Center"
Margin="0,0,0,0" />

e

*

2o

*

2o

*

</Grid>
</Border>
<ControlTemplate.Triggers>
<Trigger flroperty="IsMouseOver" Value="True">
<Setter flroperty="Foreground"

X3

%

X3

%

X3

%

5

*

Value="Black"></Setter>

2o

*

<Setter flroperty="FontWeight" Value="Medium" />
</Trigger=>

X3

%

X3

*o

e

*

<Trigger flroperty="Isflressed" Value="True">
<Setter flroperty="Foreground"

5

*

Value="Black"></Setter>

X3

%

<Setter flroperty="Fontleight" Value="Medium" />
</Trigger=>
<Trigger flroperty="IsEnabled" Value="False">
<Setter flroperty="Background" Value="#EOEOEQ"

®, ®, ®,
EX R X XS

/>
</Trigger=>
</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>

®, ®, ®, ®,
DX R R X

X3

%

X3

%

X3

%

<Style x:Key="Secondary Button" TargetType="{x:Type Button}">
<Setter flroperty="Background" Value="LightGray" />
<Setter flroperty="FontSize" Value="14" />
<Setter flroperty="Foreground" Value="#333333"></Setter>
<Setter flroperty="Height" Value="25"></Setter>
<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="{x:Type Button}">
<Border CornerRadius="1" Background="{TemplateBinding

®, ®, ®, ®, ®, ®, ®, ®,
EX IR XIRXCR X IR X IR X IR X IR XS

3

*

Background}">

3 <Grid>

X <Contentflresenter Content="{TemplateBinding
Content}"

< HorizontalAlignment="Center"

“» VerticalAlignment="Center"

o Margin="0,0,0,0" />

“» </Grid>

<> </Border>

<> <ControlTemplate.Triggers>

<> <Trigger flroperty="IsMouseOver" Value="True">

<> <Setter flroperty="Background" Value="LightGray"
/>

5

*

<Setter flroperty="FontWeight" Value="Medium" />
</Trigger>
<Trigger flroperty="Isflressed" Value="True">
<Setter flroperty="Background" Value="§A9A9A9"

5

*

5

*

5

*

/>

5

*

<Setter flroperty="FontlWeight" Value="Medium" />
</Trigger>

5

*
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</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>
<Style x:Key="flrimary Ribbon Button" TargetType="{x:Type Button}">
<Setter flroperty="Background" Value="Transparent" />
<Setter flroperty="FontSize" Value="12" />
<Setter flroperty="Foreground" Value="Black"></Setter>
<Setter flroperty="Height" Value="50"></Setter>
<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="{x:Type Button}">
<Border CornerRadius="1" Background="{TemplateBinding
Background}">

<Grid>
<Contentflresenter Content="{TemplateBinding
Content}"
HorizontalAlignment="Center"
VerticalAlignment="Center"
Margin="0,0,0,0" />
</Grid>
</Border>
<ControlTemplate.Triggers>
<Trigger flroperty="IsMouseOver" Value="True">
<Setter flroperty="Background" Value="LightGray"
/>

<Setter flroperty="FontWeight" Value="Medium" />
</Trigger>

<Trigger flroperty="Isflressed" Value="True">
<Setter flroperty="Background"” Value="#A9A9A9" />
<Setter flroperty="FontWeight" Value="Medium" />
</Trigger>
<Trigger flroperty="IsEnabled" Value="False">
<Setter flroperty="Background"” Value="#EOEOEQ" />
</Trigger>
</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>
<Style x:Key="Secondary Ribbon Button" TargetType="{x:Type Button}">
<Setter flroperty="Background" Value="Transparent" />
<Setter flroperty="FontSize" Value="11" />
<Setter flroperty="Foreground" Value="Black"></Setter>
<Setter flroperty="Height" Value="20"></Setter>
<Setter flroperty="Template">

<Setter.Value>
<ControlTemplate TargetType="{x:Type Button}">
<Border CornerRadius="1" Background="{TemplateBinding
Background}">
<Grid>
<Contentflresenter Content="{TemplateBinding
Content}"
HorizontalAlignment="Center"
VerticalAlignment="Center"
Margin="0,0,0,0" />
</Grid>
</Border>
<ControlTemplate.Triggers>
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<Trigger flroperty="IsMouseOver" Value="True">
<Setter flroperty="Background" Value="LightGray"

/>
<Setter flroperty="FontWeight" Value="Medium" />
</Trigger>
<Trigger flroperty="Isflressed" Value="True">
<Setter flroperty="Background" Value="LightGray"
/>
<Setter flroperty="FontWeight" Value="Medium" />
</Trigger>
<Trigger flroperty="IsEnabled" Value="False">
<Setter flroperty="Background" Value="#EOEOEQ"
/>
</Trigger>
</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>

<Style x:Key="ControlBar Button" TargetType="{x:Type Button}">
<Setter flroperty="Background" Value="Transparent" />
<Setter flroperty="FontSize" Value="14" />
<Setter flroperty="Foreground" Value="#333333"></Setter>
<Setter flroperty="Height" Value="20"></Setter>
<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="{x:Type Button}">
<Border CornerRadius="4" Background="{TemplateBinding
Background}">

<Grid>
<Contentflresenter Content="{TemplateBinding
Content}"
HorizontalAlignment="Center"
VerticalAlignment="Center"
Margin="0,0,0,0" />
</Grid>
</Border>
<ControlTemplate.Triggers>
<Trigger flroperty="IsMouseOver" Value="True">
<Setter flroperty="Background" Value="LightGray"
/>
<Setter flroperty="Fontlleight” Value="Medium" />
</Trigger>
<Trigger flroperty="Isflressed" Value="True">
<Setter flroperty="Background" Value="§A9A9A9"
/>
<Setter flroperty="Fontlleight” Value="Medium" />
</Trigger>
<Trigger flroperty="IsEnabled" Value="False">
<Setter flroperty="Background" Value="§EOEOEQ"
/>
</Trigger=>
</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>

</ResourceDictionary>
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% CheckBotStyle.xaml:

ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml">
<Style x:Key="FocusVisual">
<Setter flroperty="Control. Template">
<Setter.Value>
<ControlTemplate>
<Rectangle Margin="2" StrokeDashArray="1 2"
Stroke="{DynamicResource {x:Static SystemColors.ControlTextBrushKey}}"
SnapsToDeviceflixels="true" StrokeThickness="1"/>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>
<Style x:Key="OptionMarkFocusVisual">
<Setter flroperty="Control. Template">
<Setter.Value>
<ControlTemplate>
<Rectangle Margin="14,0,0,0" StrokeDashArray="1 2"
Stroke="{DynamicResource {x:Static SystemColors.ControlTextBrushKey}}"
SnapsToDeviceflixels="true" StrokeThickness="1"/>
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< </ControlTemplate>

“» </Setter.Value>

“» </Setter>

- </Style>

X <SolidColorBrush x:Key="OptionMark.Static.Background"

Color="#FFFFFFFF"/>
<SolidColorBrush x:Key="OptionMark.Static.Border" Color="#FF707070"/>
<SolidColorBrush x:Key="OptionMark.Static.Glyph" Color="#FF212121"/>
<SolidColorBrush x:Key="OptionMark.MouseOver.Background"
Color="#FFF3F9FF"/>
<SolidColorBrush x:Key="OptionMark.MouseOver.Border"
Color="4FF5593FF"/>
<SolidColorBrush x:Key="OptionMark.MouseOver.Glyph" Color="#FF212121"/>
<SolidColorBrush x:Key="OptionMark.flressed.Background"
Color="#FFD9ECFF"/>
<SolidColorBrush x:Key="OptionMark.flressed.Border" Color="4FF3C77DD"/>
<SolidColorBrush x:Key="OptionMark.flressed.Glyph" Color="#FF212121"/>
<SolidColorBrush x:Key="OptionMark.Disabled.Background"
Color="#FFE6EG6EG6"/>
<SolidColorBrush x:Key="OptionMark.Disabled.Border" Color="#FFBCBCBC"/>
<SolidColorBrush x:Key="OptionMark.Disabled.Glyph" Color="#FF707070"/>
<Style x:Key="flrimary Checkbox" TargetType="{x:Type CheckBox}">
<Setter flroperty="Background" Value="{StaticResource
OptionMark.Static.Background}"/>
<Setter flroperty="FocusVisualStyle" Value="{StaticResource
FocusVisual}"/>
<Setter flroperty="BorderBrush" Value="Blue"/>
<Setter flroperty="Foreground" Value="Black"/>
<Setter flroperty="BorderThickness" Value="1"/>
<Setter flroperty="FontSize" Value="12"></Setter>
<Setter flroperty="VerticalAlignment" Value="Center"></Setter>
<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="{x:Type CheckBox}">
<Grid x:Hame="templateRoot" Background="Transparent"
SnapsToDeviceflixels="True">
<Grid.ColumnDefinitions>
<ColumnDefinition Width="Auto"/>
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<ColumnDefinition Width=""*"/>
</Grid.ColumnDefinitions>
<Border x:Hame="checkBoxBorder"
Background="{TemplateBinding Background}" BorderBrush="{TemplateBinding
BorderBrush}" BorderThickness="{TemplateBinding BorderThickness}"
HorizontalAlignment="{TemplateBinding HorizontalContentAlignment}"
Margin="1" VerticalAlignment="{TemplateBinding VerticalContentAlignment}">
<Grid x:Hame="markGrid">
<flath x:Hame="optionMark" Data="F1 M
9.97498,1.22334L 4.6983,9.09834L 4.52164,9.09834L 0,5.19331L
1.27664,3.52165L 4.255,6.08833L 8.33331,1.52588e-005L 9.97498,1.22334 Z "
Fill="BLue" Margin="1" Opacity="0" Stretch="Hlone"/>
<Rectangle x:Hame="indeterminateMark"
Fill="BLue" Margin="2" Opacity="0"/>
</Grid>
</Border>
<Contentflresenter x:Hame="contentflresenter"
Grid.Column="1" Focusable="False" HorizontalAlignment="{TemplateBinding
HorizontalContentAlignment}" Margin="{TemplateBinding fladding}"
RecognizesAccessKey="True" SnapsToDeviceflixels="{TemplateBinding
SnapsToDeviceflixels}" VerticalAlignment="{TemplateBinding
VerticalContentAlignment}'/>
</Grid>
<ControlTemplate.Triggers>
<Trigger flroperty="HasContent" Value="true">
<Setter flroperty="FocusVisualStyle"
Value="{StaticResource OptionMarkFocusVisual}"/>
<Setter flroperty="fladding" Value="4,-1,0,0"/>
</Trigger>
<Trigger flroperty="IsMouseOver" Value="true">
<Setter flroperty="Background"
Targetdame="checkBoxBorder" Value="{StaticResource
OptionMark.MouseOver.Background}"/>
<Setter flroperty="BorderBrush"
Targetilame="checkBoxBorder" Value="{StaticResource
OptionMark.MouseOver.Border}"/>
<Setter flroperty="Fill" Targetiame="optionMark"
Value="{StaticResource OptionMark.MouseOver.Glyph}"/>
<Setter flroperty="Fill"
Targetilame="indeterminateMark" Value="{StaticResource
OptionMark.MouseOver.Glyph}"/>
</Trigger>
<Trigger flroperty="IsEnabled" Value="false">
<Setter flroperty="Background"
Targetdame="checkBoxBorder" Value="{StaticResource
OptionMark.Disabled.Background}"/>
<Setter flroperty="BorderBrush"
Targetdame="checkBoxBorder" Value="{StaticResource
OptionMark.Disabled.Border}"/>
<Setter flroperty="Fill" Targetlame="optionMark"
Value="BLue"/>
<Setter flroperty="Fill"
Targetlame="indeterminateMark" Value="BLue"/>
</Trigger>
<Trigger flroperty="Isflressed" Value="true">
<Setter flroperty="Background"
Targetilame="checkBoxBorder" Value="{StaticResource
OptionMark.flressed.Background}"/>
<Setter flroperty="BorderBrush"
Targetilame="checkBoxBorder" Value="{StaticResource
OptionMark.flressed.Border}"/>
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<Setter flroperty="Fill" Targetiame="optionMark"
Value="BLue"/>

X3

%

<Setter flroperty="Fill"
Targetlame="indeterminateMark" Value="Blue"/>
</Trigger>
<Trigger flroperty="IsChecked" Value="true">
<Setter flroperty="Opacity"
Targetlame="optionMark" Value="1"/>
<Setter flroperty="Opacity"
Targetlame="indeterminateMark" Value="0"/>
</Trigger>
<Trigger flroperty="IsChecked" Value="{x:Hull}">
<Setter flroperty="Opacity"
Targetlame="optionMark" Value="0"/>
<Setter flroperty="Opacity"
Targetlame="indeterminateMark" Value="1"/>
</Trigger>
</ControlTemplate.Triggers=>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>

* </ResourceDictionary>
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« ComboBoxStyle.xaml:

<ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml">

3
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<.

<SolidColorBrush x:Key="ComboBoxHormalBorderBrush" Color="LightGray" />
<SolidColorBrush x:Key="ComboBoxHormalBackgroundBrush" Color="#fff" />
<SolidColorBrush x:Key="ComboBoxDisabledForegroundBrush" Color="#888"

®, ®, ®,
EX IR XIS

/>

< <SolidColorBrush x:Key="ComboBoxDisabledBackgroundBrush" Color="#eee"
/>

< <SolidColorBrush x:Key="ComboBoxDisabledBorderBrush" Color="#888" />

X <ControlTemplate TargetType="ToggleButton"
x:Key="ComboBoxToggleButtonTemplate">

3 <Grid>

<> <Grid.ColumnDefinitions>

<> <ColumnDefinition />

<> <ColumnDefinition Width="20" />

<> </Grid.ColumnDefinitions>

X <Border Grid.ColumnSpan="2" lame="Border"

< BorderBrush="{StaticResource = ComboBoxHormalBorderBrush}"

< CornerRadius="0" BorderThickness="1, 1, 1, 1"

3 Background="{StaticResource ComboBoxHormalBackgroundBrush}"
/>

< <Border Grid.Column="1" Margin="1, 1, 1, 1" BorderBrush="#444"
Hame="ButtonBorder"

<& CornerRadius="0, 0, 0, 0" BorderThickness="0, 0, 0, 0"

3 Background="{StaticResource ComboBoxHormalBackgroundBrush}"
/>

X <flath Hame="Arrow" Grid.Column="1"
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Data="M0,0 LO,2 L4,6 L8,2 L8,0 L4,4 z"
HorizontalAlignment="Center" Fill="4444"
VerticalAlignment="Center" />
</Grid>
<ControlTemplate.Triggers>
<Trigger flroperty="UIElement.IsMouseOver" Value="True">
<Setter flroperty="flanel.Background"
Targetdame="ButtonBorder" Value="WhiteSmoke"/>
</Trigger>
<Trigger flroperty="ToggleButton.IsChecked" Value="True">
<Setter flroperty="flanel.Background"
Targetdlame="ButtonBorder" Value="WhiteSmoke"/>
<Setter flroperty="Shape.Fill" Targetlame="Arrow"
Value="#FF8D979E"/>
</Trigger>
<Trigger flroperty="UIElement.IsEnabled"” Value="False">
<Setter flroperty="flanel.Background" Targetidame="Border"
Value="{StaticResource ComboBoxDisabledBackgroundBrush}"/>
<Setter flroperty="flanel.Background"
Targetiame="ButtonBorder" Value="{StaticResource
ComboBoxDisabledBackgroundBrush}"/>
<Setter flroperty="Border.BorderBrush"
Targetdame="ButtonBorder" Value="{StaticResource
ComboBoxDisabledBorderBrush}"/>
<Setter flroperty="TextElement.Foreground"
Value="{StaticResource ComboBoxDisabledForegroundBrush}"/>
<Setter flroperty="Shape.Fill" Targetlame="Arrow"
Value="§999"/>
</Trigger>
</ControlTemplate.Triggers>
</ControlTemplate>

<Style x:Key="flrimary Combobox" TargetType="{x:Type ComboBox}">
<Setter flroperty="SnapsToDeviceflixels" Value="True"/>
<Setter flroperty="OverridesDefaultStyle" Value="True"/>
<Setter flroperty="ScrollViewer.HorizontalScrollBarVisibility"
Value="Auto"/>
<Setter flroperty="ScrollViewer.VerticalScrollBarVisibility"
Value="Auto"/>
<Setter flroperty="ScrollViewer.CanContentScroll" Value="True"/>
<Setter flroperty="TextElement.Foreground" Value="Black"/>
<Setter flroperty="FocusVisualStyle" Value="{x:Hull}"/>
<Setter flroperty="VerticalContentAlignment" Value="Center"/>
<Setter flroperty="HorizontalContentAlignment" Value="Left"/>
<Setter flroperty="Background" Value="llhite"></Setter>
<Setter flroperty="Height" Value="20"></Setter>
<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="ComboBox">
<Grid>
<ToggleButton Hame="ToggleButton" Grid.Column="2"
ClickMode="flress" Focusable="False"
IsChecked="{Binding flath=IsDropDownOpen,
RelativeSource={RelativeSource Templatedflarent}, Mode=TwoWay}"
Template="{StaticResource ComboBoxToggleButtonTemplate}"/>

<Contentflresenter Hame="ContentSite" Margin="5, 3,
23, 3" IsHitTestVisible="False"
HorizontalAlignment="Left"
VerticalAlignment="Center"
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Content="{TemplateBinding
ComboBox.SelectionBoxIltem}"
ContentTemplate="{TemplateBinding
ComboBox.SelectionBoxltemTemplate}"
ContentTemplateSelector="{TemplateBinding
ItemTemplateSelector}"/>
<TextBox Hame="fIART_EditableTextBox" Margin="3, 3,
23, 3"
IsReadOnly="{TemplateBinding IsReadOnly}"
Visibility="Hidden" Background="Transparent"
HorizontalAlignment="Left" VerticalAlignment="Center"
Focusable="True" >
<TextBox.Template>
<ControlTemplate TargetType="TextBox" >
<Border  Hame="flART_ContentHost"
Focusable="False" />
</ControlTemplate>
</TextBox.Template>
</TextBox>
<!-- flopup showing items -->
<flopup Hame="flopup" fllacement="Bottom"
Focusable="False" AllowsTransparency="True"
IsOpen="{TemplateBinding ComboBox.IsDropDownOpen}"
flopupAnimation="Slide">
<Grid Hame="DropDown"
SnapsToDeviceflixels="True"
MinWidth="{TemplateBinding
FrameworkElement.ActualWidth}"
MaxHeight="{TemplateBinding
ComboBox.MaxDropDownHeight}">
<Border Hame="DropDownBorder"
Background="White" Margin="0, 1, 0, 0"
CornerRadius="0" BorderThickness="1,1,1,1"
BorderBrush="{StaticResource
ComboBoxHormalBorderBrush}"/>
<ScrollViewer Margin="4"
SnapsToDeviceflixels="True">
<ltemsflresenter
KeyboardHavigation.Directionaltavigation="Contained" />
</ScrollViewer>
</Grid>
</flopup>
</Grid>
<ControlTemplate.Triggers>
<Trigger flroperty="ItemsControl.Hasltems"
Value="False">
<Setter flroperty="FrameworkElement.MinHeight"
Targetame="DropDownBorder" Value="95"/>
</Trigger>
<Trigger flroperty="UIElement.IsEnabled"
Value="False">
<Setter flroperty="TextElement.Foreground"
Value="{StaticResource ComboBoxDisabledForegroundBrush}"/>
</Trigger>
<Trigger flroperty="ItemsControl.IsGrouping"
Value="True">
<Setter
flroperty="ScrollViewer.CanContentScroll" Value="False"/>
</Trigger>
<Trigger flroperty="ComboBox.IsEditable"
Value="True">
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<Setter flroperty="Keyboardlavigation.IsTabStop"
Value="False"/>

®,
X4

>

<Setter flroperty="UIElement.Visibility"
Targetdlame="fIART_EditableTextBox" Value="Visible"/>
<Setter flroperty="UIElement.Visibility"
Targetlame="ContentSite" Value="Hidden"/>
</Trigger>
</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>
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* </ResourceDictionary>
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% GroupBoxStyle.xaml:

X <ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml|">

<> <Style x:Key="flrimary GroupBox" TargetType="{x:Type GroupBox}">

3 <Setter flroperty="BorderBrush" Value="#FF9C9C9C"/>

< <Setter flroperty="BorderThickness" Value="1"/>

3 <Setter flroperty="fladding" Value="0"/>

3 <Setter flroperty="Template">

“» <Setter.Value>

< <ControlTemplate TargetType="{x:Type GroupBox}">

<> <Border Background="{TemplateBinding Background}"

<> BorderBrush="{TemplateBinding BorderBrush}"

- BorderThickness="{TemplateBinding
BorderThickness}"

» CornerRadius="0">

<> <Contentflresenter
SnapsToDeviceflixels="{TemplateBinding SnapsToDeviceflixels}"

<> Margin="0"

e

%

HorizontalAlignment="Stretch"
VerticalAlignment="Stretch'/>

e

%

e

%

</Border>
</ControlTemplate>
</Setter.Value>
</Setter>

e

%

e

%

e

%

X3

*

o,
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</Style>
<BorderGapMaskConverter x:Key="BorderGapMaskConverter"/>
<Style x:Key="GroupBoxStyle1" TargetType="{x:Type GroupBox}">
<Setter flroperty="BorderBrush" Value="#FF9C9C9C"/>
<Setter flroperty="BorderThickness" Value="1"/>
<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="{x:Type GroupBox}">
<Grid SnapsToDeviceflixels="true">
<Grid.ColumnDefinitions>
<ColumnDefinition Width="6"/>
<ColumnDefinition Width="Auto"/>
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<ColumnDefinition Width="*"/>
<ColumnDefinition Width="6"/>
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>
<RowDefinition Height="6"/>
</Grid.RowDefinitions>

<!-- Background and Borders -->
<Border Background="{TemplateBinding Background}"
BorderBrush="Transparent"
BorderThickness="{TemplateBinding
BorderThickness}"
CornerRadius="0"
Grid.Column="0" Grid.ColumnSpan="4"
Grid.RowSpan="3" Grid.Row="1"/>
<Border BorderBrush="White"
BorderThickness="{TemplateBinding
BorderThickness}"
CornerRadius="0"
Grid.ColumnSpan="4" Grid.RowSpan="3"
Grid.Row="1">
<Border.OpacityMask>
<MultiBinding Converterflarameter="7"
Converter="{StaticResource BorderGapMaskConverter}">
<Binding Elementilame="Header"
flath=""ActualWidth"/>
<Binding flath="ActualWidth"
RelativeSource="{RelativeSource Mode=Self}"/>
<Binding flath="ActualHeight"
RelativeSource="{RelativeSource Mode=Self}"/>
</MultiBinding>
</Border.OpacityMask>
<Border BorderBrush="{TemplateBinding
BorderBrush}"
BorderThickness="{TemplateBinding
BorderThickness}"
CornerRadius="0">
<Border BorderBrush="White"
BorderThickness="{TemplateBinding
BorderThickness}"
CornerRadius="0"/>
</Border>
</Border>

<I-- Header -->
<Border x:Hame="Header" Grid.Column="1"
fladding="3,1,3,0" Grid.RowSpan="2" Grid.Row="0">
<Contentflresenter ContentSource="Header"
RecognizesAccessKey="True"

SnapsToDeviceflixels="{TemplateBinding SnapsToDeviceflixels}">
<Contentflresenter.ContentTemplate>
<DataTemplate>
<TextBlock Text="{Binding}"
Foreground="Blue" FontSize="10"/>
</DataTemplate>
</Contentflresenter.ContentTemplate>
</Contentflresenter>
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</Border>

<I-- Content -->
<Contentflresenter Grid.Column="1"
Grid.ColumnSpan="2"
Margin="{TemplateBinding fladding}"
Grid.Row="2"
SnapsToDeviceflixels="{TemplateBinding
SnapsToDeviceflixels}"/>
</Grid>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>

</ResourceDictionary>

+ RibbonControlStyle.xaml:

<ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml">
<Style x:Key="flrimary RibbonControl" TargetType="Stackflanel">
<Setter flroperty="Margin" Value="5,0,5,0"></Setter>
<Setter flroperty="Height" Value="70"></Setter>
<Setter flroperty="Orientation" Value="Vertical"></Setter>
</Style>
<Style x:Key="Secondary RibbonControl" TargetType="Stackflanel">
<Setter flroperty="Margin" Value="5,0,5,0"></Setter>
<Setter flroperty="Width" Value="130"></Setter>
<Setter flroperty="Orientation" Value="Horizontal"></Setter>
</Style>

</ResourceDictionary>

% StyleWindow.xaml:

<ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml">
<ResourceDictionary.MergedDictionaries>

<ResourceDictionary Source="./ButtonStyle.xaml"/>
<ResourceDictionary Source="./TextBlockStyle.xaml"/>
<ResourceDictionary Source="./GroupBoxStyle.xaml"/>
<ResourceDictionary Source="./ComboBoxStyle.xaml"/>
<ResourceDictionary Source="./TabControlStyle.xaml"/>
<ResourceDictionary Source="./TextBoxStyle.xaml"/>
<ResourceDictionary Source="./RibbonControlStyle.xaml"/>
<ResourceDictionary Source="./CheckBoxStyle.xaml"/>

<l--<ResourceDictionary Source="./DataGridStyle.xaml"/>
<ResourceDictionary Source="./TextBoxStyle.xaml"/>
<ResourceDictionary Source="./ButtonStylelcon.xaml"/>
<ResourceDictionary Source="./RadiobuttonStyle.xaml"/>
<ResourceDictionary Source="./flrogressBarStyle.xaml"/>
<ResourceDictionary Source="./Canvas.xaml"/>-->
</ResourceDictionary.MergedDictionaries>

</ResourceDictionary>
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% TabControlStyle.xaml:

<ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmins:x="http://schemas.microsoft.com/winfx/2006/xaml">
<Style x:Key="TabltemStyle" TargetType="Tabltem">
<Setter flroperty="fladding" Value="10,10"></Setter>
<Setter flroperty="Foreground" Value="Black"></Setter>
<Setter flroperty="BorderThickness" Value="0"></Setter>
<Setter flroperty="Margin" Value="0,0,1,0"></Setter>
<Setter flroperty="Width" Value="75"></Setter>
<Setter flroperty="Height" Value="25"></Setter>
<Setter flroperty="VerticalAlignment" Value="Top"></Setter>
<Setter flroperty="HorizontalAlignment" Value="Left"></Setter>
<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="Tabltem">
<Grid Hame="flanel" SnapsToDeviceflixels="True">
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<Contentflresenter x:Hame="ContentSite"
VerticalAlignment="Center"
HorizontalAlignment="Center"
SnapsToDeviceflixels="True"
Margin="{TemplateBinding Margin}
RecognizesAccessKey="True"
Focusable="True"
ContentSource="Header"
/>

X3

%

X3

%

X3

%

.
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%
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%

</Grid>
<ControlTemplate.Triggers>
<Trigger flroperty="IsSelected" Value="True">
<Setter Targetdame="flanel"
flroperty="Background" Value="#FF929292" />
</Trigger=>
<Trigger flroperty="IsSelected" Value="False">
<Setter Targetdame="flanel"
flroperty="Background" Value="LightGray" />
</Trigger=>
</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
</Style>
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</ResourceDictionary>

¢ TextBlockStyle.xaml:

<ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmins:x="http://schemas.microsoft.com/winfx/2006/xaml">
<Style x:Key="Account Hame TextBlock" TargetType="{x:Type TextBlock}">
<Setter flroperty="FontSize" Value="14" />
<Setter flroperty="Foreground" Value="#333333"></Setter>
</Style>
<Style x:Key="flrimary TextBlock" TargetType="{x:Type TextBlock}">
<Setter flroperty="FontSize" Value="14" />
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5

*
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*

<Setter flroperty="Foreground" Value="Black"></Setter>

<Setter flroperty="VerticalAlignment" Value="Center"></Setter>
</Style>
<Style x:Key="RibbonTab TextBlock" TargetType="{x:Type TextBlock}">

<Setter flroperty="FontSize" Value="12" />

<Setter flroperty="Foreground" Value="#333333"></Setter>
</Style>

* </ResourceDictionary>

e

*

e

*

e

*

e

*

2o

*

e

*

D

s TextBoxStyle.xaml:

<ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmins:x="http://schemas.microsoft.com/winfx/2006/xaml">
<Style x:Key="flrimary TextBox" TargetType="{x:Type TextBox}">
<Setter flroperty="BorderThickness" Value="1"/>
<Setter flroperty="Keyboardhavigation.Tablavigation" Value="Hone"/>
<Setter flroperty="HorizontalContentAlignment" Value="Right"/>
<Setter flroperty="VerticalAlignment" Value="Center"></Setter>
<Setter flroperty="FocusVisualStyle" Value="{x:Hlull}"/>
<Setter flroperty="ScrollViewer.flanningMode" Value="VerticalFirst"/>
<Setter flroperty="Height" Value="25"></Setter>
<Setter flroperty="FontSize" Value="14"></Setter>
<Setter flroperty="Template">
<Setter.Value>
<ControlTemplate TargetType="{x:Type TextBox}">
<Border x:Hame="border" Background="{TemplateBinding
Background}" BorderBrush="{TemplateBinding BorderBrush}"
BorderThickness="{TemplateBinding BorderThickness}"
SnapsToDeviceflixels="True">
< <ScrollViewer x:lame="fIART_ContentHost"
Focusable="false" HorizontalScrollBarVisibility="Hidden"
VerticalScrollBarVisibility="Hidden"/>
</Border>
<ControlTemplate.Triggers>
<Trigger flroperty="IsEnabled" Value="false">
<Setter flroperty="Opacity" Targetilame="border"
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</Trigger>
</ControlTemplate.Triggers>
</ControlTemplate>
</Setter.Value>
</Setter>
<Style.Triggers=>
<MultiTrigger=>
<MultiTrigger.Conditions>
<Condition
flroperty="IslnactiveSelectionHighlightEnabled" Value="true"/>
<Condition flroperty="IsSelectionActive" Value="false"/>
</MultiTrigger.Conditions>
<Setter flroperty="SelectionBrush" Value="{DynamicResource
{x:Static SystemColors.InactiveSelectionHighlightBrushKey}}"/>
</MultiTrigger=>
</Style.Triggers>
</Style>

** </ResourceDictionary>
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App.cs:

using Autodesk.Revit.Ul;

using System;

using System.Collections.Generic;
using System.Linq;

using System.Reflection;

using System.Text;

using System.Threading.Tasks;

namespace flrestressCableModel.Revit.Application

{
public class App : |[ExternalApplication

{
public Result OnShutdown(UIControlledApplication
application)

throw new HotlmplementedException();

h

public Result OnStartup(UlControlledApplication application)

{

string tablame = "My Custom Tab";
string panellame = "Main flanel";

// Tao tab (néu chua té6n tai)
try { application.CreateRibbonTab(tablame); }
catch { } // Tab da ton tai thi bo qua

// Tao panel
Ribbonflanel panel =
application.CreateRibbonflanel(tabdame, paneliame);

// Budng dan DLL hién tai
string assemblyflath =
Assembly.GetExecutingAssembly().Location;

// Tao flushButtonData

flushButtonData buttonData = new flushButtonData(
"MyButton",
"Say Hello",
assemblyflath,

"flrestressCableModel.flrestressCableCommand" // L&p

IExternalCommand
);

// Thém button vAo panel

flushButton pushButton = panel.Addltem(buttonData) as

flushButton;
if (pushButton = null)

// Thiét lap hinh anh
//pushButton.Largelmage =
Loadlmage("YourRevitAddin.Resources.icon32.png");

pushButton.ToolTip = "Create Tendon";
3

return Result.Succeeded;
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PretressCableComand.cs:

using Autodesk.Revit. Attributes;
using Autodesk.Revit.DB;

using Autodesk.Revit.Ul;

using flrestressCableModel.ViewModel;
using System;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;
using System._Windows;

using System._Windows.Threading;

namespace flrestressCableModel.Revit. Command
{
[Transaction(TransactionMode.Manual)]
public class flretressCableCommand : IExternalCommand

{
public Result Execute(ExternalCommandData commandData, ref
string message, ElementSet elements)

UlDocument _uidoc =
commandData.Application.ActiveUIDocument;

Document _document = _uidoc.Document;

UlApplication _uiApp = commandData.Application;

try

{
//var vm = new MainViewModel(_uidoc, _document);
/IThread newWindowThread = new Thread(() =>

/74

// vm.flrestressCableWindow.Dispatcher.Invoke(()
=>

// {

// vm.flrestressCableWindow.ShowDialog();

// »;

// Dispatcher.Run();

/7});

//newWindowThread.SetApartmentState(ApartmentState.STA);
//newWindowThread.Start();

/lvar vm = new MainViewModel(_uidoc, _document);

//vn _flrestressCableWindow.Dispatcher.Invoke(() =>

// {
// vm.flrestressCableWindow.Show();
// 3;

var vm = new MainViewModel(_uidoc, _document);
vm.flrestressCableWindow.Dispatcher.Invoke(() =>

{
vm.flrestressCableWindow.ShowDialog();

¥

return Result.Succeeded;

}

catch (Exception ex)
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{

message = ex.Message;
return Result.Cancelled;

e View: (Giao dién)
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¢ Trinh tu cdc Budc Thyuc Hién:
— Buoc 1: Tao Family méi.

b n New Family - Select Template File

Lookin:l English Vl 4 B X B Vews ~

Name - Date modified [Fo) Lo

;'_‘] Metric Generic Model ceiling based.rft 6/1/2025 9:04 PM 4 !

E Metric Generic Model face based.rft 6/1/2025 9:04 PM ! :

;'_’] Metric Generic Model floor based.rft 6/1/2025 9:04 PM 4 o l I
E Metric Generic Model line based.rft 6/1/2025 9:04 PM i [

;'_’] Metric Generic Model Pattern Based.rft 6/1/2025 9:04 PM 4 :

E Metric Generic Model roof based.rft 6/1/2025 9:04 PM b [

;'_’] Metric Generic Model two level based.rft 6/1/2025 9:04 PM +

E Metric Generic Model wall based.rft 6/1/2025 9:04 PM }
!E Metric Generic Model.rft 6/1/2025 9:04 PM 3

E Metric Lighting Fixtureceiling based.rft -6/1/2025 9:04 PM +

E’] Metric Lighting Fixture wall based.rft 6/1/2025 9:04 PM +

E Metric Lighting Fixture.rft 6/1/2025 9:04 PM #

E’] Metric Linear Lighting Fixture ceiling based.rft 6/1/2025 9:04 PM +

E Metric Linear Lighting Fixture wall based.rft 6/1/2025 9:04 PM i

“EMetric Linear Lighting Fixturerft 6/1/205904PM 4V

< >

File name: | Metric Generic Model.rft ~ |
Files of type: l Family Template Files (*.rft) > |
) Open | | Cancel

X

— Budc 2: Khoi chay chuong trinh.
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B Prestress Cable Model = (] X
[ONeocap  Family dau neo cép v
Budng kinh: 0
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— Buoc 3: Nhap file Excel chua toa d6 cot thép du ung lyc.

I

[] Neo cap

Pudng kinh:

v-

Family dau neo céap

Persctroie Cahlis MAads
ﬂ Fresiress Lapie viode

TC4

TCS

TC6

Excel

]
<

poals

TC7 T

X
0

Y
6960

z

20951 |

400

6960

20951

Thoéng bao

1200

6960

20951

2000

6960

20951

2625

6960

20951

3250

6960

20951

3750

6960

20951

4250

6960

20951

5000

6960

20951

5500

6960

20951

0 Cap nhap d lieu thanh cong.

oK

T

6000

6960

20951

6500

6960

20951

6850

6963

20949

Thoat
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— Budc 4: Tao dudng trong tdm cta bé cdt thép.

+ Tao ra cac duong model line c6 toa d gidng twong mg vai toa do trong Excel.

— Budc 5: Tao cap.
+ Tao dudng sketch part cho dbi tugng sweep.

Becgu-a- St i=.s, B-o=ERHT = Augeaiioen et MIEE - DariyL - Vicer Moae Kol Lmvet
- Croote et Amom  Vew  Mawge  Acoow  Nully | Beess s Seewh Math
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— Budce 6: Gan vat liéu cho ddi tuong.
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— Buéc 7: Import ddi twong vao Model dét dam.

180

SVTH: Mai Thwong Hién Lép: 20THXD-1



