THIET KE CAU SONG CAM - HAI PHONG

LGI CAM ON

D6 4n tot nghiép 1a su téng hop nhitng kién thitc cic mon hoc duoc trang bi trong
nha truong cling nhu cac kinh nghiém ma sinh vién thu nhan dugc trong suét qua trinh
nghién cttu hoc tap, thuc tap va I1am dé 4n. N6 thé hién cdc kién thiic co ban ciing nhu
kha nang thuc thi cac y tudng truéc mot cong viéc thuc té, 1a bude ngoat vo cung quan
trong dé cho sinh vién 4p dung mot cach khoa hoc tat ca nhing 1y thuyét duoc hoc vao
thuc t€ cong viéc sau nay. Dong thoi né ciing 12 mot 1an sinh vién dugc xem xét, tong
hgp lai toan bo cac kién thiic ciia minh linh hoi dugc, thong qua su huéng dan, chi bao
clia cdc giang vién da truc ti€p tham gia giang day trong qua trinh hoc tap va nghién
cttu su6t khda hoc 2009 — 2015 cua cd nhan em, ciing nhu toan thé sinh vién khoa xay
dung Truong Pai hoc Dan Lap Hai Phong.

D6 4n t6t nghiép dugc hoan thanh véi su nd luc ctia ban than va su gidp dd, chi
bao tan tinh cta cdc gido vién tham gia huéng dan, dic biét la thay gido TH.S Pham
Van Toan da truc ti€p tham gia chi dao, theo doi trong suét qua trinh thuc hién d6 an
nay. Tuy nhién do su han ché& vé kién thitc chuyén mon ciing nhu kinh nghiém thuc t€
clia ban than nén khong thé tranh khoi nhitng sai sét. Ching em rit mong nhan duoc su
quan tam, xem xét va chi bao clia cdc thay co gido dé do 4n tot nghiép s& dugc hoan
chinh hon, gidp ching em hoan thién hon nita kién thic chuyén mon ctia minh dé c6
th€ hoan thanh t6t nhitng cong viéc khé khan sau khi ra trudng.

Em xin chin thanh cam on sy huéng dan tan tinh cla cac thay c6 gido : Th.S
Pham Van Toan, Th.S Tran Anh Tuan ciing nhu toan thé cac Thay co gido trong khoa
xay dung Truong Pai hoc Dan Lap Hai Phong da gitip d& em trong qua trinh hoc tap va
thuc hién d6 an tot nghiép. Mot 1an nita kinh gtri dén cac Thay co6 10i chiic stic khoe!

Hai Phong ngay 16 thdng 01 nam 2015

Sinh vién

Pao Van Bén
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PHAN | : THIET KE CO SO

CHUONG I: TONG QUAN VE CONG TRINH CAU SONG CAM-
HAI PHONG

1.1. Quy hoach téng thé xay dwng phét trién Hai Phong:
1.1.1. Vitri dialy chinh tri :

Cau qua séng Cam thudc dia phan thanh phd Hai Phong. Cong trinh cau séng
Cam nam trén tuyén qudc 16 18 ndi tir tinhQuang Ninh qua Huyén Thay Nguyén vao
thanh phd Hai Phong, tuyén dudng 12 mét trong nhiing cira ngd quan trong néi lién cac
trung tdm kinh té, chinh tri. Cau ndi giita cac tinh, thuan lgi dé phat trién kinh té van
héa — chinh tri cua thanh phd.

Khu vyuc xay dung cau 1a ving déng bang, bo sdng rong va bang phang, dan cu
tuong d6i dong.

1.1.2. Dan sé, ddt dai va dinh hwéng phat trién :

Cong trinh cau nam cach trung tim huyén3km nén dan cu & ddy sinh sbéng ting
nhiéu trong mot vai nam gan day, mat do dan sé twong ddi cao, phan bé dan cu dong
déu. Dan cu song bang nhiéu nghé nghiép rat da dang nhu budn ban, kinh doanh céc
dich vu du lich.

1.2. Thuc trang va xu hwéng phat trién mang lwéi giao thong :
1.2.1. Thuc trgng giao thong :

Cau qua song Cam da dugc xay dung tir rat 1au dudi tac dong ciia moi truong,
do d6 n6 khong thé dap tmg duoc cac yéu cau cho giao thong véi luu lugng xe ¢o ngay
cang tang.

Tuyén duong hai bén cau da duoc nang cap, do d6 luu lugng xe chay qua cau bi
han ché dang ké.

1.2.2. Xu hwéng phat trién :

Trong chién lugc phat trién kinh té cia thanh phd van dé dat ra dau tién la xay
dung mot co sé ha tang viing chac trong d6 wu tién hang dau cho hé théng giao thong.
1.3. Nhu céu van tai qua séng Cam:

Theo dinh huéng phat trién kinh té cua thanh phd thi trong mot vai nam t6i luu
lwong xe chay qua ving nay s& ting dang ké. Nhu cau cung cip va van chuyén hang
héa tir Quang Ninh vé thanh phdHai Phong ngay cang ting.

1.4. Sw can thiét phai dau tw xay dung cau vugt sdng Cam:

Qua quy hoach téng thé xay dung va phat trién caa tinh va nhu cau van tai qua

séng Cim nén viéc xay dung cau mai 1a rat can thiét. Cau méi sé dap tng dwoc nhu
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cau giao thédng ngay cang cao cua dia phuong. Tir d6 tao diéu kién thuan loi cho céc
nganh kinh té phat trién dic biét 12 cac nganh cong nghiép va dich vu du lich.

Cau Cam nam trén tuyén quy hoach mang ludi giao théng quan trong cua thanh
phd Hai Phong. N6 ciing 1a ctra ngd, 1a mach méu giao théng quan trong gitra cac tinh
Quang Ninh, Hai Duongva thanh phé Hai Phong, gop phan vao viéc giao luu va phat
trién kinh té, van héa xa hoi caa thanh phd.

V& kinh té: Phuc vu van tai san pham hang hoa, nguyén vat liéu, vat tu qua lai
gitra hai khu vuc, 14 noi giao thong hang héa trong thanh phd.

Do tam quan trong nhu trén, nén viéc can thiét phai xay dung cau mai 1a can
thiét va cap bach nam trong quy hoach phat trién kinh té chung caa thanh phé.

1.5. Pic diém tw nhién noi xay dwng cau :
1.5.1. Dja hinh :

Khu vuc xay dung cau nim trong ving doéng bang, hai bén bd song twong ddi
bang phang rat thuan tién cho viéc van chuyén vt liéu, may moéc thi céng ciing nhu
viéc to chuc xay dung cau.

1.5.2. Khi hgu :

Khu vuc xay dung cau cé khi hau nhiét d6i gié moa. Thoi tiét phan chia rd rét
theo mua, lwong mua tap trung tir thang 7 dén thang 2 nim sau. Ngoai ra & day con
chiu anh huong truc tiép cua gié mua dong bic vao nhitng thang mua, do am ¢ day
tuong d6i cao do gan bién.

1.5.3. Thay vin :

Cac s6 lidu do dac thiy van cho thay ché d6 thuy van ¢ khu vuc ndy 6n dinh,
muc nuéc chénh léch gitra hai mua: mia mua va mua kho 1a twong d6i Ion, sau nhiéu
nam khao sat do dac ta xac dinh duoc:

MNCN: 18,60m

MNTT: 16,50m

MNTN: 14,30m
1.5.4. Pja cht :

Trong qué trinh khao sat di tién hanh khoan tham do dia chat va xac dinh dugc
cac 6p dia chat nhu sau:

Lop 1: Sét co do sét

Lop 2: Céat pha sét hat nho

Lop 3: Cat hat nho chat

Véi dia chat khu vie nhu trén, xay dung cau ta ding moéng coc khoan nhdi ma
st va chdng vao 16p cat nho chat.
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1.5.5. Piéu kign cung cdp nguyén vat ligu

Vit liéu da: Pa dugc van chuyén dén vi tri thi cong bang duong bo mot céch
thuan tién. Pa ¢ day dam bao cuong do va kich c& dé phuc vu tét cho viéc xay dung
cau.

Vit lidu cat: cat dung dé xay dung duoc khai thac gan vj tri thi cong, dam bao
d6 sach, cuong do va sé luong.

Vat liéu thép: str dung céc loai thép trong nudc nhu thép Thai Nguyén,... hoac
cac loai thép lién doanh nhu thép Viét-Nhat, Viét-Uc...Ngudn thép duoc lay tai cac
dai ly 16n ¢ cac khu vuc lan can.

Xi mang: hién nay cac nha may xi ming déu duoc xay dung & cac tinh thanh
luén dép ng nhu cau phuc vu xay dung. Vi vy, vin dé cung cip xi ming cho céc
cdng trinh xay dung rat thuan loi, ludn dam bao chat lwgng va sé luong ma yéu cau
cong trinh dat ra.

Thiét bj va cdng nghé thi cong: dé hda nhap véi su phat trién cua xa hoi ciing
nhu Sy canh tranh theo co ché thi trudng thoi mé cira, cac cdng ty xay dung cong trinh
giao thong déu manh dan co gigi hoa thi cong, trang bi cho minh may méc thiét bi va
cdng nghé thi cdng hién dai nhit dap tng cac yéu cau xay dung cong trinh cau.

Nhan lyc va may moc thi ¢éng: hién nay trong thanh phé cé nhiéu cong ty xay
dung cau duong co kinh nghiém trong thi cong.

V& bién ché t6 chirc thi cong cac doi xay dung cau kha hoan chinh va dong bo.
Can bo c6 trinh d6 to chirc va quan i, nim viing vé k¥ thuat, céng nhan cé tay nghé
cao, c0 y thurc trach nhiém cao.

Céc ddi thi cong dugc trang bi may mac thiét bi tuong dbi day da. Nhin chung
vé vat liéu xay dung, nhan luc, may mac thiét bi thi cong, tinh hinh an ninh tai dia
phuong kha thuan loi cho viéc thi cong dam bao tién do da dé ra.

1.6. Céc chi tiéu ky thuat dé thiét ké cau va giai phap két cau :
1.6.1. Céc chi tiéu ky thuat :

- Viéc tinh toan va thiét ké cau dua trén céc chi tiéu ki thuat sau:
- Tiéu chuan thiét ké : TCN 272-05.

- Quy m0 xay dung: vinh cuu.

- Tai trong : doan xe HL-93 va doan ngudi 300daN/m?

-Khd cau: B =9+ 2x1 +2x0,5 (m)

- Khau d6 cau : Ly=144 (m)

- B¢ doc ngang : 2%.

- S6ng thong thuyén cap : V
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1.6.2. Gidgi phap két cdu :

- Véi nhitng diéu kién duoc trinh bay nhu trén toi dua ra gidi phap két cau nhu sau:
Nguyén tic chung:

- Pam bao moi chi tiéu k¥ thuat da dugc duyét.

- Két cau phai pht hop vé6i kha nang va thiét bi cia cac don vi thi cong.

- U tién st dung cac cong nghé moi tién tién nham ting chét luong cong trinh, ting
tinh thAm my.

Quié trinh khai thac an toan va thuan tién va kinh té.

Giai phap két ciu cong trinh:

% Két cdu phan trén:

Pua ra giai phap nhip Ion két cau lién tuc, cau dam thép nhim tao my quan cho
cong trinh va giam s lugng try, bén canh dé ciing dua ra giai phap gian don két ciu
UST dé so sanh chon phuong an.

% Két cau phan dudi:

- Mang coc khoan nhoi.

- Két cau md chon loai mé chit U twdng mong.
. Két cau tru dung tru dic than hep.

1.7. Deé xuit cac phwong 4n so bj:

Tir c4c chi tiéu k¥ thuat, diéu kién dia chat, diéu kién thay van, khi hau, cin ct

vao khau do cau. Nhu trén ta c6 thé dé xuat cac loai két cau nhu sau:
Phwong 4n 1: Cau gian don chit |
Phwong 4n 2: Cau gian don Super T
Phwong 4n 3: Cau dam thép bé tong lién hop ban BTCT
1.8. K&t ciu nhip cAu gian don ciu dim chir I
- So do6 két cau nhip : 3x38+33 (m)
~  Nhip d4m thiét k& : 38 (m)
- Nhip dam tinh toan : 37,40 (m)
. Lua chon két cAu phan trén :
- Két céu : Dadm gian don chit I, bang BTCT du tng luc
- Mat cat ngang : GO6m 5 dam chit I diic sdn, cang trudc
- Chiéu cao dam thiét ké 1a 1,75m, duc trude
- Khoang cédch gitta 2 dam la 2,4m, d6c ngang mat duong 1a 2% vé 2 phia
- Téng bé rong cau : B = 9 +2x1,0 +2x0,5 = 12 (m)
. Lua chon két cau phan dudi :
v Cau tao Tru :
- Tru dac than hep bang vat liéu BTCT thudng dat trén méng coc khoan nhéi ¢6
duong kinh coc ¢ = Im.
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- Than tru rong 1,6m theo phuong doc cau va 6,5m theo phuong ngang ciu va
duoc vuot tron 2 dau theo duong tron ban kinh R = 0,8m.
- Bé méng cao 2m, rong 5m theo phuong doc ciu va 8m theo phuong ngang cau
du kién st dung moéng coc dai thap.
- Moéng coc sir dung coc khoan nhoi duong kinh coc ¢ = Im du kién chiéu sau
chon coc khoang 25m.
v Cau tao Mo :
- Dang mé nang chit U ¢6 tudng cdnh nguoc bang vat liéu BTCT.
- Bé méng mo day 2m, rong Sm theo phuong doc cau va 13m theo phuong ngang
ciu. Bé méng duoc dat dudi 16p dat phu.
- Moéng coc str dung coc khoan nhoi duong kinh coc ¢ = 1m du kién chiéu dai
chon coc khoang 20m.
. Hé mit cau va cac két cau khac :
- Do déc ngang cau 1a 2% vé 2 phia.
- Ban mait ciu d6 tai chd day 20 cm, ban lién tuc do tai chd.
- L6p phtt mat cau gom céc 16p :
° Lép bé tong Asfan : 75mm
. Lé6p phong nude : 4mm
. Mui luyén : 35mm
- Khe co gidn bang cao su
- Goi cdu bang cao su 16i thép ché tao sén
- Lan can cau bang BTCT

- Cot den chiéu sang va hé thong thoat nudc st dung bang vat liéu gang.

. Vat liéu str dung cho két cau :
v Bé tong
- Bé tong dam chu mac M500

- Bé tong mo, tru mac M300

- Vita xi mang phun trong 6ng gen mac M150

v Cot thép

- Lay theo tiéu chudn TCN 272 - 05 ctia bo GTVT
- Thép cuong do cao st dung loai tao thép c6 duong kinh D = 15,2 cm
- G6m 7 sgi ¢ 5mm, A = 140 (mm?)

- Modun dan hoi E = 197000 (MPA)

- Cot thép thuong dung chon Al va thép c6 go AlIL
v Kich thudc hinh hoc cua dam

- Pa bo tri trong ban vé phuong an chon so bo

- Vat liéu Bé tong mac dam chi M500
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- Cot thép cuong do cao dung loai S - 31, S - 32 cua hang VSL - Thuy Sy, thép
cau tao dung loai CT3 va CT5.
1.9. Két cau nhip ciu gian don ciu dim Super T
- So d6 két cau nhip : 3x38+33 (m)
- Nhip dam thiét k€ : 38 (m)
- Nhip dam tinh toan : 37,40 (m)
. Lua chon két cau phan trén :
- Két cau : Dam gian don Super T, bang BTCT du tng luc
- Mit cat ngang : GO6m 5 dam diic sdn, cang trudc
- Chiéu cao dam thiét k& 1a 1,6m, diic truéc
- Khoang cdch giita 2 ddm 1a 2,4m, d6c ngang mat dudng 1a 2% vé 2 phia
- Téng bé rong cau : B = 9 +2x1,0 + 2x0,5 = 12 (m)
. Lua chon két cau phan dudéi :
v Cau tao Tru
- Tru dic than hep bang vat liéu BTCT thuong dat trén méng coc khoan nhéi ¢6
duong kinh coc ¢ = 1m.
- Than tru rong 1,6m theo phuong doc cau va 6,5m theo phuong ngang cau va
dugc vudt tron 2 dau theo duong tron ban kinh R = 0,8m.
- Bé moéng cao 2m, rong 5Sm theo phuong doc cau va 8m theo phuong ngang cau
du kién st dung moéng coc dai thap.
- Mobng coc st dung coc khoan nhéi dudng kinh coc ¢ = 1m du kién chiéu sau
chon coc khoang 25m.
v Cau tao Mo
- Dang mé nang chit U ¢6 tudng cdnh nguoc bang vat liéu BTCT.
- Bé méng mo day 2m, rong 5Sm theo phuong doc cau va 13m theo phuong ngang
cau. Bé mong duoc dat dudi 16p dat phu.
~ Mobng coc st dung coc khoan nhéi duong kinh coc ¢ = 1m du kién chiéu dai
chon coc khoang 20m.
. Hé mat cau va cac két cau khac :
- Do doc ngang ciu 1a 2% ve 2 phia
- L6p phtt mat cau gom céc 16p :
. Lép bé tong Asfan : 75mm
. Lé6p phong nude : 4mm
. Mui luyén : 35mm
- Khe co gidn bang cao su
- Goi cdu bang cao su 16i thép ché tao sdn
- Lan can ciu bing BTCT
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- Cot den chiéu sang va hé thong thoat nudc st dung bang vat liéu gang.

. Vat liéu str dung cho két cau :

v Bé tong

- Bé tong dam chi mac M500

- Bé tong mo, tru mac M300

- Vita xi mang phun trong 6ng gen mac M150

v Cot thép

- Lay theo tiéu chudn TCN 272 - 05 ctia bo GTVT

- Thép cuong do cao st dung loai tao thép c6 duong kinh D = 15,2 cm

- G6m 7 sgi ¢ 5mm, A = 140 mm?

- Modun dan hoi E = 197000 (MPA)

- Cot thép thuong dung chon Al va thép c6 go Alll

v Kich thudc hinh hoc cua dam

- Pa b6 tri trong ban v€ phuong an chon so bo

- Vat liéu Bé tong mac dam chu M500

- Cot thép cuong do cao dung loai S - 31, S - 32 cua hang VSL - Thuy Sy, thép
cau tao dung loai CT3 va CT5.

1.10. Két cAu nhip ciu dam thép bé tong lién hop

- So d6 két cau nhip : 3x38+33 (m)

- Nhip dam thiét k€ : 38 (m)

- Nhip dam tinh toan : 37,40 (m)

. Lua chon két cau phan trén :

- Két cdu : Dam thép bé tong lién hop

- Mat cat ngang : Gom 5 dam thép

- Chiéu cao dam thiét k€' 1a 1,8m

- Khoang cdch giita 2 ddm 1a 2,4m, ddc ngang mat dudng 1a 2% vé 2 phia

- Téng bé rong cau : B = 9 +2x1,0 +2x0,5 = 12 (m)

. Lua chon két cau phan dudi :

v Cau tao Tru

- Tru dac than hep bang vat lieu BTCT thuong dat trén méng coc khoan nhoi cé
duong kinh coc ¢ = 1m.

- Than try rong 1,6m theo phuong doc ciu va 6,5m theo phuong ngang cau va
dugc vuét tron 2 dau theo duong tron ban kinh R = 0,8m.

- Bé moéng cao 2m, rong Sm theo phuong doc ciu va 8m theo phuong ngang cau
du kién str dung moéng coc dai thap.

- Mong coc str dung coc khoan nhéi duong kinh coc ¢ = 1m du kién chiéu sau
chon coc khoang 20m.
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Cau tao Mo
Dang mé nang chit U ¢6 tudng cdnh nguoc bang vat liéu BTCT.
Bé méng mo day 2m, rong Sm theo phuong doc cau va 13m theo phuong ngang

ciu. Bé méng duoc dat dudi 16p dat phu.

Moéng coc str dung coc khoan nhoi duong kinh coc ¢ = 1m du kién chiéu dai

chon coc khoang 25m.

Hé mat cau va cac két cau khac :

Do doc ngang cau 1a 2% vé 2 phia

L6p phtt mat cau gom cac 16p :

Lép bé tong Asfan : 75mm

Lé6p phong nude : 4mm

Mui luyén : 35mm

Khe co gian bang cao su

Goi cdu bing cao su 161 thép ché tao san

Lan can ciu biang BTCT

Cot den chiéu sang va hé thong thodt nudc st dung bang vat liéu gang.
Vat liéu str dung cho két cau :

Bé tong

Bé tong mo, tru mac M300

Cot thép

LAy theo tiéu chudn TCN 272 - 05 cua bo GTVT
Kich thudc hinh hoc cia dam

Pa bo tri trong ban vé phuong an chon so bo

Sinh Vién: Pao Vin Bén Trang: 9



THIET KE CAU SONG CAM - HAI PHONG

CHUONG 1II : TINH TOAN SO BO KHOI LUONG CAC PHUONG

AN VA LAP TONG MUC PAU TU

A. phuong an I : Cau dam gian don chir I

I. mét cit ngang va so do nhip

Khé cau : Ciu dugc thiét k& cho 3 lan xe chay :

K = 9 (m)

Téng bé rong cau ké ca lan can, 1é bo hanh va giai phan cich
B = 9+2x1,0+2x0,5= 12 (m)

So d6 nhip dam : 3x38+33 (m)

Tai trong thiét k&€ HL93

Khé thong thuyén : B = 25 (m); h = 3,5 (m)

Khau do thoat nudc : Y, Ly =144 (m)

IL. tinh toan so bo khoi lugng két cau nhip

1. tinh toan két cau nhip gian don

. To6 hop noi luc theo cac TTGH :

Theo TTGH vé cuong do 1 tac6: Q = n; . X y; . Q;
Trong do :

Q, : Tai trong tiéu chuin

Yi : Hé s0 tai trong

n; = 1 : Hé s6 diéu chinh

Bang hé so tai trong dung trong qua trinh thiét ké

Loai tai trong

Hé so tai trong

Lén nhat | Nho nhat
Tai trong thuong xuyén
DC : Ciu kién va cac thiét bi phu 1,25 0,90
DW : Lép phtt mét ciu va cac tién ich 1,50 0,65
LL: Hésolanm = 0,85. Hé s0 xung kich (1 + IM) = 1,25 1,75 1,00

. Tinh tai :

Gom trong luong ban than mo va trong luong két cau nhip :
Trong lugng ban than két cau dam I duc trude :

Chiéu cao dam chii H = 175cm.
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- Dién tich ciia mat cat dim tai gitra nhip : A= 637000mm?(Tinh toan Autocad)
- Dién tich cua mat cit tai diu dam: A= 1085000 mm?(Tinh toan Autocad)
- Dién tich trung binh tai mat cit phan vat dau dam: A= 861000mm*(Tinh toan
Autocad).
- Thé tich caa mét dam chu:
V =30400.637000 + 2.1500.1085000 + 2.800.861000
=2,399.10" mm®= 23,99 m°,

- Trong luong 1 dim chii: DCy, = 25. %ﬂ?,lB(kN/m).
1.1. Dam ngang:

Theo chiéu doc ta bd tri 3 dam ngang: 2 dam ngang & 2 dau dam mdi dam céch
dau dam 0,2m; dam con b tri ¢ gitra nhip .
- Thé tich cua 1 ddm ngang : V=1,82.0,2 = 0,364m°.
- Trong lwong cua dam ngang cho 1 dam chu:

0,364.5.4

DCy= 25. =1,04(kN/m).

1.2. Taém BTCT ké trén dam chai:

- Tam BTCT ké trén dam chii nhu hinh v& ¢6 tac dung nhu van khuon dé thuan loi thi
cong ban mit cau.

- Thé tich cia 1 ban ké Ia : V = 0,08.1,8.38= 4,48m°.

- Trong lugng cua tim BTCT cho 1 dam chi

4,484 _ 5 56(kN/m).

DCq= 25, 2292 =
385

1.3. Bdn mt cau:
Sinh Vién: Pao Vin Bén Trang: 11
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- Thé tich cia BMC: V= 0,2.12.38= 84m°.
- Trong lugng cia BMC cho mét dam:

84
DCpmc=25. % :12(kN/m).

— Tinh tai tac dung 1én 1 dam chu ¢ giai doan 1 :

DC;=DCy.+ DCyy+ DC++ DCpe
= 17,13 + 1,04 + 2,56 + 12 = 32,73(kN/m).

1.4, Trong lwong lan can, tay vin.

180
el

>< A?

S

3 o

50, N

S 500 L ¢

A%hr:v

- Trong lugng lan can trén 1m dai: DW,.=0,2.24 = 4,8(kN/m).
= Trong luong lan can:
DC= 4,8 (kN/m)
1.5. Trong Iwong ciia cac I6p phi ban mat cau:
L6p phu BT atfan :
DW,= 0,075. 24= 1,8(kN/m)
+Lép mui luyén:
DW,= 0,035.24= 0,84(kN/m)
+L&p phong nudc:
DWS,= 0,004.11 = 0,044(kN/m)
=> Trong lugng cta cac 16p pht ban mit cau:
DW = DW; + DW,+ DW; = 2,684(kN/m)

Sinh Vién: Pao Vin Bén Trang: 12
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2. Khéi lweng mé, tru cau:
2.1. Khéi Iweng mé cau:

Mé A:
MAT CAT MO CAU
\t_ | 180\ d
)'00 T I~ TN
:| l"00 N & -
:.,40 180 s | s :i
@ N
550 LU o
k50 T T
- ek g —
TONG HQP KHOI LUQNG MO A
R . |THE HAM TRONG TRONG
ST [TEN CAU| . i i
ks TICH LUQNG LUQNG LUQNG
: (m3) THEP(kN/m3)[THEP (kN) BETONG(kN)
1 [Bemb 182 1 182 4368
2 [Than md 93,6 1 93,6 22464
3 [Tuong dinh 9,36 1 9,36 224,64
4 |Tuong canh 42 84 1 42,84 1028,16
5 [Patang 0,9 1 0,9 21,6
6 [TONG 328,7 328,7 7888,8
TONG 8217,5

Sinh Vién: Dao Vin Bén
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TONG HQP KHOI LUQNG MO B

THE HAM TRONG TRONG
STT [TEN CAU KIEN TICH LUOQNG LUQNG LUQNG
(m3) THEP(KN/m3)[THEP (kN) |[BETONG(KN)
1 Bé mb 182 1 182 4368
2 Than mo 93,6 1 93,6 2246,4
3 Tuong dinh 9,36 1 9,36 224,64
4 Tuong canh 39,4 1 39,4 945,6
5 D4 tang 0,9 1 0,9 21,6
6 TONG 325,3 325,26 7806,24
TONG 8131,5

2.2. Khoi lwong tru:
-Tru 2:

SO PO MAT CAT NGANG CAU
(TY LE : 1/200)

600 600

/H /D /ll
(1/2 MAT CAT TAI GBIy %(AA (1/2 MAT CAT GIJA NHIP)
100 I BAN MC DS TAI CHO 2% 2% TAMBANBTCT DAY8CM joo
h - >
150
75F
= %
VO Iy / P Jﬂu Ll Ly
240 240 * 120 *
an / N
275 65! 275 "
800 I/ﬂ BOO
\;— :'*
200 P00
N H- ﬂ ~

SO PO MAT BANG BE MONG
(TY LE : 1/200)

300 300

100 25

300 50

100

N

25
AN
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TONG HOP KHOI LUQNG TRU T2

STT Ziﬁ THE HAM TRONG TRONG
KIEN TiCcH LU’(:TNG LU’QNG LIAJ’Q[\IG
i (m3) THEP(KN/m3) | THEP (kN) BETONG(kN)
1 Bé tru 80 1 80 1920
2 Thantry | 59,28 1 59,28 1422,72
3 Xa mil 31,88 1 31,88 765,12
4 Paké goi | 2,4 1 2,4 57,6
5 TONG 173,56 173,56 4165,44
TONG 4339,0
TONG HQP KHOI LUQNG TRU T1, T3
TEN .
stT | cau TI'—IE HAM TRONG TRONG
KIEN TicH LU’QNG LU’QNG LIAJ’()[\IG
i (m3) THEP(KN/m3) | THEP (kN) BETONG(kN)
1 Bé tru 80 1 80 1920
2 Thantry | 83,2 1 83,2 1996,8
3 Xa mil 31,88 1 31,88 765,12
4 P4 tang 2,4 1 2,4 57,6
5 TONG 197,48 197,48 4739,52
TONG 4937,0

3.3. Tinh toén sb lweng coc trong bé mé, tru:
3.3.1. Xidc dinh sirc chiu tdi tinh todn caa coc:
3.3.1.1-vdt liéu :
- Bé tong cap 30 co fc’ =300 kg/cm2

- Cét thép chiu luc All c6 Ra=2400kg/cm2

3.3.1.2- Strc chiu tdi ciia coc theo vit liéu

Suc chiu tai cua coc D=1000mm

Theo diéu A5.7.4.4-TCTK stic chju tai cua coc theo vat lidu lam coc tinh theo cong

thic sau

Py =¢.P,.
Véi P, = Cudng do chiu lyc doc truc danh dinh c6 hoic khong ¢ uén tinh theo cong

thie :

Sinh Vién: Dao Vin Bén
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Pn= @.{myumaf (A, - Ag) + F,.Aq}= 0,75.0.85{0,85. f.".(A, - Ag) + f,. A}
Trong do :
o = Hé sb suc khang, ¢=0.75
my,m, : Cac hé sb diéu kién lam viéc.
f.” =30MPa: Cudng do chiu nén nho nhit cua bétdng
f, =420MPa: Gioi han chay déo quy dinh cua thép
A.: Dién tich tiét dién nguyén cuaa coc
A.=3.14x500°=785000mm’
A Dién tich cua cét thép doc (mm?).
Ham luong cbt thép doc thuong hop ly chiém vao khoang 1.5-3%. véi ham lugng
1.5% ta co:
A4=0.015xA,=0.015x785000=11775mm?
Chon ¢t doc 1a 25, s6 thanh cét doc can thiét la:
N=11775/(3.14x25% /4)=24 chon 25 $25 A4=12265.625 mm?
Vay suc chiu tai cua coc theo vat liéu la:
Py = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) = 1585.10°(N).
Hay Py = 1585 (T).
3.3.2.3- Swrc chiu tdi ciia coc theo dit nén:
Sé ligu dia chat:
Lop 1: Sét co do sét
Lop 2: Cét pha sét hat nho
Lop 3: Cét hat nho chat
+) Sizc chju tdi cua coc theo dat nén tai Mo A:
Strc chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thuc :
. g, = 0,00021( N-53) + 0,15 véi 53 <N < 100 (Mpa)
g, = 0,0028N v6i N < 53 (Mpa)
. Lép 1- Sétcodd sét g, = 0,0028 x 12 = 0,0336(Mpa) = 3,36 T/m?)
. Lép 2 - Cat pha sét hat nhd g, = 0,0028 x 32= 0.0896(Mpa) = 8,96(T/m?)
. Lép 3 - Cat hat nho chat g, = 0,0028 x 52 = 0.1456(Mpa) = 14,56(T/m?)

QI‘ = ¢X Qn = ¢qup + gpqus (:

Trong do :

. Q , : Strc khang d& cua miii coc (T) Q, =g, x A,
. Q, : Suc khang dd cta than coc (T) Q, =0, x A

. @y =0.55 h¢ s0 strc khang d6 cua miii coc
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. ?4s=0.65 hé s stic khang d& ciia than coc

. q, : Stc khang d& don vi ciia miii coc (T/m)
. 0, : Stc khang d& don vi cia than coc (T/m?)
. A, : Dién tich miii coc (m?)

A : Dién tich ctia bé mit than coc (m?)
- Xac dinh strc khang don vi cua mii coc g, (T/m?) va strc khang miii coc Q )
Miii coc dit & 16p cudi cting — cat nho chit (c6 N = 55).Theo Reese va O’Niel (1988) co
thé udc tinh strc khang miii coc don vi bang cach stir dung tr1 s6 xuyén ti€u chuan SPT , N.
Vi N < 75thi g, =0,057N (Mpa)
Ta ¢6 strc khang miii coc don vi g, = 0,057.55 (Mpa) = 3,135 (Mpa) = 313, 5
(T/m?)
Q,=3135x3.14x1%/4=246,1(T)
- Xéc dinh stc khang don vi cua than coc g, (T/m?) va strc khang than coc Q, Theo
Reese va Wright (1977) Stic khang bén don vi 0, cta than coc dugc xac dinh theo
cong thuec :

Bang tinh sirc khang than coc trong nén dat

Lép Chiéu da’i coc 4s(T/m) As(m2) 0s (T)
trong lop dat (m)

1 4,78 3,36 15,01 50,43

2 8,90 8,96 27,95 250,43

3 10,98 14,56 34,48 502,03

Tong | 24,66 267,63

Tir d6 ta co: Suc chiu tai cua coc tinh theo diéu kién dat nén Q,
Q. = 0,55.232,67 + 0,65.267,63 = 301,93 (T) = 3019,3 (KN)
3.3.2. Tinh toan ap luc thang dirng tac dung 18n mé va tru:
3.3.2.1. Ap luc tac dung 1én mé:
- Trong luong ban than mé: DC" s = DCme.1,25 =8217,5 .1,25= 10271,88(KN)
- Trong lugng két cau nhip, trong luong lan can tay vin va cac 16p mat cau truyén
xudng:( Tinh tai giai doan I va giai doan Il truyén xudng)

G,"= €25x DC +15x DW X 37,4><% .
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Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do I6p pht mit ciu, DW = 2,684 (KN/m).
= G,"=3691,78 (KN).

- Trong luong do hoat tai:

3 KN/m
9.3 KN/m

: ' ' ' ' ' '

110 110 574m

|~
1,2

-

145 145 35
4,3m 4,3m

P.a.hv,

0,968
0,885
\ 0,77

Hinh 1.3.8: Pwong dnh huéng phdn luc tai mo.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gay ra:
P :yLanxmx[(1+ IM)Za:(PI X yi)+9,3xa)}+2xT X Yo X PLx @
i=1
Trong do:
7., - Hé s vuot tai cua hoat tai, y,, =1,75.
VoL - He s vuot tai cua tai trong nguoi, ¥, = 1,75.
n :S6lanxe, n=3.
m  :Hésblan xe, m=0,85
(1+1M) = 1,25: Hé s6 xung kich.
P; : Tai trong cua truc xe
Yi : Tung 6 duong anh huong twong tng dudi truc banh xe p;.
® : Dién tich duwong anh hudéng, o = 18,7
T : Bé rong duong nguoi di, T = 1,0m.
Vay: P;=1,0x2x1x{1,25x (145 x 1+145 x 0,885+35 x 0,77) +
+x9,3x 18,7} + 1,75 x 2 X 1,0 X 3 X 18,7 = 2261,47 (KN).
— P, = 2261,47 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong 1an + ngudi gay ra:
P=y. xnxmx{(1+ IM)ZZZ(F’I X yi)+9,3xa)}+2xT Xy XPLx®

i=1
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Trong do :

7. Hé sb vuot tai cua xe hai truc thiét ké, y,, = 1,75
P,=175x2x1x{1,25x (110 x 1+110 x 0,968) + 9,3 x 18,7} + 1,75 x 2 x 1,0x3 X
18,4 = 1902,83(KN).

— P, = 1902,83 (KN).
So sanh ta chon gia tri cua hoat tai la: P, = 2261,47 (KN).
Viy tong tai trong tac dung 1én md cau la:

Ap™ = DC% ¢ + G, + P, = 10271,88+3691,78 +2261,47=16225,13 (KN)
=A™ = 16225,13 (KN).
3.2.2.2. Ap luc tac dung 1én tru:

Ap luc tac dung Ién tru T2:

- Trong lwong ban than tru T2:

DC"; = DCy'* x 1,25 = 4339,0 x 1,25 = 5423,75(KN)

- Trong luong két cau nhip, trong luong lan can, d4 via va cac 16p mat cau truyén
xudng:( Tinh tai giai doan I va giai doan Il truyén xubng)

G,"= €,25x DC +15x DW % 37,4

Trong do:

DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)

DW: Tinh tai do I6p phu mat cau, DW = 2,684 (KN/m).

= G,"= 7383,56(KN).

- Tai trong do hoat tai: Truong hop xép 1 xe

110

110

374 m

374 m

145

145 35

4,3m 4,3m

3 KN/m

S T N T S S N S !

S O S A 4

I

E

0,968
0,885

Hinh 1.3.9: Buong danh huwong phan luc tai tru T2.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gay ra:

i=1

3
P, =7/Lanxmx[(1+ IM)Z(Pi xYy.)+93x®

® : Dién tich duong anh huong, o = 38

Vay: P;=1,75x2x 1 x {1,25 x (145 x 1+145 x 0,885+35 x 0,885)
+9,3x 38} +1,75x2x1,0x 3x38=23306,07 (KN).

— P, = 3306,07 (KN).
+ Tai trong do xe hai tryc thiét ké + tai tr

ong lan + nguoi gay ra:

}+2xT><]/PL><PL><a)
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2
Pl:;/L|_><n><m>{(1+IM)Z:(Pi xyi)+9,3xa)}+2xTx7/PLxPan}

i=1
Vay: P,=1,75x2x1x{1,25x (110 x 1+110 x 0,968) + 9,3 x 38} +
+1,75x 2 x 1,0x 3 x 38 = 2900,62 (KN).
— P, = 2900,62 (KN).
Trudng hop Xép 2 xe tai:

37,4m 37,4m

2 2
i K

145 145 35 145 145 35
43m | 43m 15m [ 43m | 43m 3 KN/m

! LN S T S O Y N T N

1

0885| [

0,885

Hinh 1.3.9: Duong anh huong phan luc tai tru T2.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gay ra:
P =09%y., ><n><m><[(1+ IM)Z?):(Pi X yi)+9,3><a)}+2><T X Yo X PLx @

i=1

® : Dién tich duwong anh huong, o = 38

Vay : P; =09 x 1,75 x 2 x 1 x {125 x (145 x (0,885+1+0,369+0,264)+35 X

(0,885+0,484) + 9,3 x 38} +1,75x 2 x 1,0x 3 x 38 =7012,75 (KN).

= P53 = 7012,75 (KN).

So sanh ta chon gia tri cua hoat tai la: P; = 7012,75 (KN).

Vay tong tai trong tic dung Ién tru T2 la:

Ap't = DC"; + G, + P = 5423,75+7383,56+7012,75 = 21686,76 (KN)
= Ap'! =21686,76(KN).
Két qua ap luc tinh toan

Théngso | Mo A Mo B Trul Tru2 Tru 3

Ap(kN) 16225,13 16117,63 21205,34 21686,76 21205,34

3.3.3. Xdc dinh sé Iwong coc va bé tri coc cho mé, tru cau:
3.3.3.1. Xdc dinh sé Iwong coc:
A

Cong thuc tinh toan : n = p’.?"
tt

+f: hé s6 ké dén tai trong ngang;
+B=2 cho tru, p=4 cho md (md chiu tai trong ngang 16n do 4p luc ngang cua dat
va tac dung cua hoat tai truyén qua dit trong pham vi ling thé truot cta dat dap trén

4
A

mo).
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Tinh toan sé lwong coc

Caukién | Ap(kN) Ptt(kN) B N (coc) Chon coc
M4 A 16225,13 7135,6 1,4 3,2 6
Mé B 16117,63 6371,6 1,4 3,5 6
Trul 22434,26 7346,6 1,2 3,7 6
Tru 2 21686,76 7118,0 1,2 3,7 6
Tru3 22434,26 6568,4 1,2 41 6
3.3.3.2.B4 tri coc trong mé va tru:
B tritaimé A, B :
-Bé tritai tru T1, T2, T3:
| e =
@ [ ®

L1000

3000

L 3000 L1000

8000

3.4. Khoi hrgng cac két kau khac:
a) Khe co gién

Toan cau c6 3 nhip 38 + 33 (m), do d6 ¢6 5 vi tri dit khe co gidn duoc l1am trén
toan bo bé rong cau, vi vay chiéu dai chiéu trén toan bo cau 1a: 5*12 = 60 (m).

b) Géi cau

Géi cau caa phan nhip don gian duoc b tri theo thiét ké, nhu vay mdi dam can
c6 2 gbi. Toan cau ¢ 5*2 = 10 (cai).
¢) Pén chiéu sang
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Dua vao do doi cua dén va nhu cau can thiét chiéu sang trén cau ta tinh dugc sd
dén trén cau. Theo tinh toan ta bé tri dén chiéu sang trén cau so le nhau, mdi cot cach
nhau 38 (m), nhu vay s6 dén can thiét trén cau 1a 4 cot.

d) ong thodt nuréc

Dua vao luu luong thoat nude trén mat cau ta tinh ra s6 6ng thoat nudc va bb tri
nhu sau: ong thoat nude duoc b tri ¢ hai bén cau, b tri so le nhau, mdi éng cach
nhau 10(m), nhu vay s6 dng can thiét trén cau 1a 30 dng.

3.5. Dy kién phwong an thi cong:
3.5.1.Thi cong mé:
Budc 1:
- San ui mat bang (dung may i). Binh vi tim coc.
- Lam lan trai cho can bo cong nhan
- Tap hop may moc thiét bi vat liéu chuan bi thi céng méd
Budc 2:
- Dinh vi tim coc, lap dat, dinh vi may khoan. Dung may khoan
- Tién hanh khoan coc dén cao do thiét ké.
- Vé sinh 16 khoan, ha Iong thép, d6 bé tong theo phuong phap ‘ORTD’ trong
nudc
Buoc 3
- Dung may xdc két hop nhan luc dao hé mong dén cao do thiét ké (mdng coc va
mong ndng )
- Pap dau coc vé sinh hé méng
- Rai da dam dém day 30cm, do bé tong 16p 16t 10cm
Buoc 4
- B4 tri cot thép dung van khuon bé
- Do bé tong bé mb
Budc 5
- B4 tri cot thép dung van khudn than mé
- Do bé tong than md dén cao do da ké gbi
Budc 6
- B4 tri cot thép dung van khudn va do bé tdng phan con lai.
- Pap dat nén mé va hoan thién.
3.5.2. Thi cong tru ciu:
Budc 1:
- Dung phao chd noi dan ra dén vj tri thi cng tru bang cac may chuyén dung.
- Phao ché ndi co ddi trong dé dam bao an toan thi cong.
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Budc 2: Bdi véi mong coc khoan nhoi

- Dinh vi tim coc,lap dat, dinh vi may khoan. Dung may khoan

- Tién hanh khoan coc dén cao do thiét ké.

- Vé sinh 16 khoan,ha 16ng thép,dd bé tong theo phuong phap ‘ORTD’ trongnude
- DPo dac xac dinh tim try, tim vong vay coc van thép, khung dinh vi

- Ha khung dinh vi, dong coc van thép. Vong vay coc van

Budc 3:

- C6 dinh phao tré noi

- Poéng vong vay coc van thép

Buoc 4

- Do bé tong bit ddy theo phuong phap vira dang

- Hut nuéce ra khoi hé mong

- XO0i hit vé sinh day hé mong

- Lip dung van khudn, cét thép va d6 bé téng bé tru

- Sau khi bé téng tru du cuong do dao phép lap dung van khudn cot thép d6 bé
tong than tru

- Hoan thién tru, thao d& da gido van khudn, dung ba rung nhd coc van thép
thao d& hé thdng khung vay coc dinh vi

3.5.3.Thi cong két cdu nhip:

Buéc 1: Chudn bj :

- Lap dung gia lao ba chan

- Sau khi bé tong tru dat cudng do tién hanh thi cong két cau nhip

- Tap két dam ¢ 1 bén dau cau

Buoc 2:

- Dung gia ba chan cau lap dam & mot bén dau cau

- Tién hanh d6 bé tdng dam ngang.

- Do bé tong ban lién két giira cac dam

- Di chuyén gia ba chan thi céng céc nhip tiép theo

Buwoc 3: Hoan thién

- Théo lap gia ba chan

- Do bé tong mit duong

- Lip dung via chan 6 td lan can, thiét bi chiéu sang, dng thoat nudc,Lap dyng
bién bédo
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TT | Hang muc Pon vi Kho Don 818 | 11 anh tidn (d)
lwong | (d)
| Két cau phan trén d 31,664,440,000
1 | DamBTCT UST 37,4m m> 913.185 | 25,000,000 | 22,829,625,000
2 | Cotthép dam T 146.115 | 25,000,000 | 3,652,875,000
3 Eéenhtong lan cango chan| s 1495 5,000,000 | 747,500,000
4 | Cotthép lan can, go chan T 21.5 25,000,000 | 537,500,000
5 | Goicau Cai 84 7,000,000 | 588,000,000
6 | Khe co gian m 92 6,000,000 | 552,000,000
7 | Lép pha mit cau m> 390.6 |4,500,000 |1,757,700,000
8 | ong thoat nc Cai 44 350,000 15,400,000
9 | bién chiéu sang Cai 10 22,000,000 | 220,000,000
10 | L6p phong nuéce m° 2387 320,000 763,840,000
Il | Két cAu phan duéi 25,174,800,000
1 | Coc khoan nhoi m 1200 8,000,000 | 9,600,000,000
2 | Béténg md, tru m> 1350.8 | 5,000,000 | 6,754,000,000
3 | C6tthép mo, tru T 185 25,000,000 | 4,625,000,000
4 | Céng trinh phu trg % 20 I, ..00; |4,195,800,000
Al | Giatri DTXL chinh d 1+11 56,839,240,000
All | Gia tri xay lap khac % 10 Al 5,683,924,000
1 | San lap mit bang thi cong
2 CT phuc vu thi cdng
3 Chuyén
quan,may,DBGT,lan
A | Gia tri duw toan xay lap d Al+All 62,523,164,000
B | Chi phi khéc % 10 A 6,252,316,400
1 KSTK,tw van,bao hiém
2 Chi phi ban quan ly
3 Khanh thanh ban giao,dén
bu
4 Chi phi ra pha bom min
C | Truwot gia % 5 A 3,126,158,200
D | Dwphong % 6 A+B 4,126,528,824
Tong mirc dau tw d A+B+C+D | 76,028,167,000
Chi tiéu 1m* cdu 43,997,782
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B. PHUONG AN II : CAU DAM GIAN PON SUPER T

I. MAT CAT NGANG VA SO PO NHIP

Khé cau : Cau dugc thiét k& cho 3 1an xe chay :

K = 9 (m)

Téng bé rong cau ké ca lan can, 1é bo hanh va giai phan cich
B = 9+2x1,0+2x0.5= 12 (m)

So d6 nhip dam : 3x38+33 (m)

Tai trong thiét k&€ HL93

Khé thong thuyén : B = 25 (m); h = 3,5 (m)

Khau do thoét nudc : Y, L, =144 (m)

II. TINH TOAN SO BO KHOI LUONG KET CAU NHIP
1. Tinh toan két cau nhip gian don

. To6 hop noi luc theo cac TTGH :

Theo TTGH vé cuong do 1tac6: Q = n;. X v; - Q;

Trong do6 :

Q, : Tai trong tiéu chuin

y; - Hé s0 tai trong

n; = 1 : Hé s6 diéu chinh

Bang hé so tai trong dung trong qua trinh thiét ké

Hé so tai trong
Loai tai trong

Lén nhat | Nho nhat

Tai trong thuong xuyén

DC : Ciu kién va cac thiét bi phu 1,25 0,90
DW : Lop phtt mét ciu va cac tién ich 1,50 0,65
LL : Hé s6 lan m = 0,85. H¢ sO xung kich (1 + IM) = 1,25 1,75 1,00
. Tinh tai :

Gom trong lugng ban than mo6 va trong luong két ciu nhip :
Trong lugng ban than két cdu dam Super T dic trude :
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CAU TAO 1/2 DAM SUPER T

(TY LE : 1/150)

200  Poandim dic 950 Ny 725 )

80 % Vit 5x3 20 Viéch ngan

> =~

3 e ]

80 Lo = = = = = = = = = = = = = = = — db — = = = = = = —

Vat 2cm # # #
120 1695

MAT CAT GIUA NHIP MAT CAT TAI GOI
(TY LE : 1/50) (TY LE : 1/50)

i 240 i
9 M
[ ] [10
8
—
86

Dién tich mat cat ngang dam tai vi tri gitta nhip :
A = 0,5822 (m?)
Dién tich mat cat ngang dam tai doan dam dac :
A = 1,5625 (m?)
Dién tich mat cat ngang dam tai vi tri goi :
A = 0,9075 (m?)
Dién tich vach ngan dam :
A = 09625 (m?)
Thé tich bé tong 1 ddm Super T :
V = 0,5822.28,9 + 2.1,5625.1,2 + 2.0,9075.0.8 + 2.0,2.0,9625 = 22,25 (m"?)

Trong luong 1 nhip tinh cho Im dai dam theo phuong doc Cau :
22,25

g = 2,5 .%.Nd =25.22.5 = 11,80 (T/m)

1.1. Dam ngang:
Theo chiéu doc ta b tri 3 dam ngang: 2 dam ngang ¢ 2 dau dam mdi dam cach dau
dam 0,2m; dam con bé tri & giira nhip .
- Thé tich cua 1 ddm ngang : V=1,82.0,2 = 0,364m°.
- Trong lwong cua dam ngang cho 1 dam chu:

0,364.5.4

DCy= 25. =1,04(kN/m).
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1.2. Tém BTCT k@ trén dam chui:

- Tam BTCT ké trén dam chii nhu hinh v& ¢6 tac dung nhu van khuon dé thuan loi thi
cong ban mit cau.

- Thé tich cua 1 ban ké 1a: V = 0,08.1,8.38= 4,48m°.

- Trong lugng cua tim BTCT cho 1 dam chu

DCy= 25. 4484 = 5 56(kN/m),
38.5

1.3. Bdn mgt cau:
- Thé tich caa BMC: V=0,2.12.38= 84m?®,
- Trong lugng cia BMC cho mét dam:

84
DCinc=25. 7= =12(kN/m).

— Tinh tai tac dung 1én 1 dam chu ¢ giai doan 1 :
DC;=DCy.+ DCyy+ DC++ DCpe
= 17,13 + 1,04 + 2,56 + 12 = 32,73(kN/m).

1.4. Trong lwong lan can, tay vin.
180

oy
BN
o
S

o
2 g
50 S
NN
. 500 i
—

- Trong lugng lan can trén 1m dai: DW, = 0,2.24 = 4,8(KN/m).
= Trong luong lan can:

DC= 4,8 (kN/m)
1.5. Trong lwong ciia cac l6p phi ban mat cau:

Lop phu BT atfan
DW,=0,075. 24=1,8(kN/m)

+Lop mui luyén:
DW,= 0,035.24= 0,84(kN/m)

+Lop phong nuac:
DW;=0,004.11 = 0,044(kN/m)

=> Trong luong cua cac 16p phu ban mat cau:

DW = DW, + DW;+ DW, = 2,684(kN/m)
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2. Khéi lweng mé, tru cau:
2.1. Khéi Iweng mé cau:

Mb A:
MAT CAT MO CAU
\t— | 180 d
l‘too T i
:| l‘too N /1” 3
@ 2?0 200
550 LU LS
550 T T
s ek e
TONG HQP KHOI LUQNG MO A
s hEn CAL THE HAM TRONG TRONG
AN TiCH LUOQNG LUQNG LUQNG
' (m3) THEP(KN/m3)[THEP (kN) BETONG(kN)
1 [Bémd 182 1 182 4368
2 [Than mo 93,6 1 93,6 2246,4
3 [Tuong dinh 9,36 1 9,36 224,64
4 [Tuong canh 42,84 1 42,84 1028,16
5 [|Patang 0,9 1 0,9 21,6
6 [TONG 328,7 328,7 7888,8
TONG 8217,5
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TONG HOP KHOI LUQNG MO B

ST [TEN CAU THE EQE;ING TRONG TRONG
) TiCH ; LUQONG LUQNG
T |KIEN THEP(KN/m3 |~ o
i (m3) ) THEP (kN) BETONG(kN)
1 |B&émd 182 1 182 4368
2 [Than mé 93,6 1 93,6 2246,4
3 [Tuong dinh 9,36 1 9,36 224,64
4 [Tuong canh 39,4 1 39,4 945,6
5 [Patang 0,9 1 0,9 21,6
6 [TONG 325,3 325,26 7806,24
TONG 8131,5

2.2. Khoi lwong tru:

-Tru 2:

SO DO MAT CAT NGANG CAU

600

(TY LE: 1/200)

600

(1/2 MAT CAT TAI GOI) %

A
L

BAN MC G TAI CHO 2% 2%,
— =

. K
<ﬁ (1/2 MAT CAT GIUA NHIP)

TAM DAN BTCT DAY 5 CM 100

_R_ _ & ‘2". ‘f >
E\— K Q 150
BT ST M. T
20 7 wo 7 240 240 7 240[ 7 120”7
*—75 650 275
800 800
N =¥
200 200
T wm
SO BO MAT BANG BE MONG
(TY LE : 1/200)
100 300
—
100 @ 125
|
300 ; 250
|
100 @ """ 125
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TONG HOP KHOI LUQNG TRU T2

TEN THE HAM TRONG TRONG
STT |CAU TiCcH LUONG LUONG LUONG
KIEN (m3) THEP(KN/m3) | THEP (kN) BETONG(kN)
1 Bé tru 80 1 80 1920
2 Thantry |[59,28 1 59,28 1422,72
3 Xa mii 31,88 1 31,88 765,12
4 Paké goi |24 1 2,4 57,6
5 TONG 173,56 173,56 4165,44
TONG 4339,0
TONG HQP KHOI LUQNG TRU T1, T3
TEN .
stT | cau TI'—IE HAM TRONG TRONG
KIEN TicH LU’QNG LU’QNG LIAJ’()[\IG
i (m3) THEP(kN/m3) | THEP (kN) BETONG(KN)
1 Bé tru 80 1 80 1920
2 Thantru | 83,2 1 83,2 1996,8
3 Xa mi 31,88 1 31,88 765,12
4 Pating | 2,4 1 2,4 57,6
5 TONG 197,48 197,48 4739,52
TONG 4937,0

3.3. Tinh toan sb lweng coc trong bé mé, tru:
3.3.1. Xidc dinh sirc chiu tdi tinh todn caa coc:
3.3.1.1-vdt liéu :
- Bé tong cap 30 co fc’ =300 kg/cm?2

- Cét thép chiu luc All c6 Ra=2400kg/cm?2

3.3.1.2- Surc chiu tdi ciia coc theo vit li¢u

Suc chiu tai cua coc D =1000mm

Theo diéu A5.7.4.4-TCTK stic chju tai cua coc theo vat lidu lam coc tinh theo cong

thac sau

Py =¢.P,.
Véi P, = Cudng do chiu lyc doc truc danh dinh c6 hoic khong ¢ uén tinh theo cong

thuc :

Pn = @.{mi.mafe’.(Ac - Ag) + f. A= 0,75.0.85{0,85. f.’.(A; - Ag) + ). As}
Trong do :
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¢ = Heé sb suc khang, ¢=0.75

my, M, : Cac hé s diéu kién lam viéc.

f.” =30MPa: Cudng do chiu nén nho nhit cua bétdng

f, =420MPa: Gioi han chay déo quy dinh cua thép

A.: Dién tich tiét dién nguyén cuaa coc

A.=3.14x500°=785000mm’

A Dién tich cua cét thép doc (mm?).

Ham luong cbt thép doc thuong hop ly chiém vao khoang 1.5-3%. véi ham luogng

1.5% ta co:

A4=0.015xA,=0.015x785000=11775mm?

Chon ¢t doc 1a 25, s6 thanh cét doc can thiét la:

N=11775/(3.14x25° /4)=24 chon 25 $25 A;=12265.625 mm?

Vay suc chiu tai cua coc theo vat liéu la:
Py = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) = 1585.10%(N).
Hay Py = 1585 (T).

3.3.2.3- Surc chiu tdi ciia coc theo dit nén:

S6 liéu dia chat:

Lép 1: Sét 6 do sét

Lop 2: Cét pha sét hat nho

Lop 3: Cat hat nho chat

+) Sirc chiu tdi cua coc theo dat nén tai Mé A:

Strc chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :

. g, = 0,00021( N-53) + 0,15 v&6i 53 <N < 100 (Mpa)

g, = 0,0028N véi N < 53 (Mpa)

= Lépl- Sétcoddsét g =0,0028 x 12 = 0,0336(Mpa) = 3,36T/m?)

= Lép2- Catphasét hatnhé g, = 0,0028 x 32= 0.0896(Mpa) = 8,96(T/m?)

= Lép3- Céthatnhd chit g =0,0028 x 52 = 0.1456(Mpa) = 14,56(T/m?)

Q =pxQ, =9,,Q, +9,,Q, L _

Trong do :

. Q , : Strc khang d& cua miii coc (T) Q, =q, x A
. Q, : Strc khang dd cua than coc (T) Q, =g, x A

= Py —0.55 hé s stc khang d& ctia miii coc
. s =0.65 hé s0 strc khang d& cua than coc
" q, : Stc khang d& don vi cia miii coc (T/m?)
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. 0, : Stc khang d& don vi cia than coc (T/m?)
. A, : Dién tich miii coc (m?)
. A : Dién tich ctia bé mit than coc (m?)

- Xac dinh strc khang don vi cua mili coc g, (T/m?) va strc khang miii coc Q A
Miii coc dat ¢ 16p cudi cung — cat nho chat (c6 N = 55).Theo Reese va O’Niel
(1988) co6 thé udc tinh sttc khang miii coc don vi bang cach sir dung tri s6 xuyén ti€u
chuan SPT, N.
Vi N < 75thi g, =0,057N (Mpa)

Ta ¢6 strc khang miii coc don vi g, = 0,057.55 (Mpa) = 3,135 (Mpa) =313, 5 (T/m?)
Q,=3135x3.14x1%/4=246,1 (T)

- Xac dinh strc khang don vi ctia than coc (, (T/mz) va strc khang than coc Q, Theo
Reese va Wright (1977) Stic khang bén don vi (, cua than coc dugc xac dinh theo
cong thuec :

Bang tinh sirc khang than coc trong nén dat

, Chiéu dai coc ,
Lop o gs(T/m°) As(m2) Qs (T)
trong 16p dat (m)
1 4,78 3,36 15,01 50,43
2 8,90 8,96 27,95 250,43
3 10,98 14,56 34,48 502,03
Tong | 24,66 267,63

Tir d6 ta co: Stc chiu tai cua coc tinh theo diéu kién dat nén Q,
Q. =0,55.232,67 + 0,65.267,63 = 301,93 (T) = 3019, 3 (KN)
3.3.2. Tinh toan ap luc thdng dirng tac dung 18n mé va tru:
3.3.2.1. Ap luc tac dung 1én mo:
- Trong lugng ban than mé: DC"s = DCme.1,25 =8217,5 .1,25= 10271,88(KN)
- Trong luong két cau nhip, trong lugng lan can tay vin, da via va cac 16p mit cau
truyén xudng:( Tinh tai giai doan I va giai doan Il truyén xubng)

G,'= €25x DC +15x DW X 37,4x% .

Trong do:
DC: Tinh tai do BMC, dim, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do I6p pht mat ciu, DW = 2,684 (KN/m).
= G,"=3691,78 (KN).
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- Trong luong do hoat tai:

3 KN/m
9,3 KN/m

P Y Y Y O A
T T

110 110 374m
i |
145 145 35

4,3m 4,3m

D.a.h v,

0,968
0,885
\ 0,77

Hinh 1.3.8: Pwong dnh huéng phdn luc tai mo.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gay ra:

P :y/u_xnxmx{(l+ IM)i(PI X yi)+9,3xa)}+2xT Xy XPLx®

i=1
Trong do:

7., - Hé s vuot tai cua hoat tai, y,, =1,75.

Yo . Hé so vuot tai cua tai trong nguoi, 7, = 1,75.

n :S6lanxe, n=3.

m :Hésdlan xe, m=0,85

(1+IM) = 1,25: Hé sb xung kich.

P; : Tai trong cua truc xe

Yi : Tung d6 duong anh huong twong tng dudi truc banh xe p;.
® : Dién tich duwong anh hudng, o = 18,7
T : Bé rong duong nguoi di, T = 1,0m.
Vay: P;=1,0x2x1x{1,25x (145 x 1+145 x 0,885+35 x 0,77) +
+x9,3%x 18,7} + 1,75 x 2 X 1,0 X 3 x 18,7 = 2261,47 (KN).
= P, = 2261,47 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong 1an + ngudi gay ra:
P=y. ><n><m>{(1+ IM)ZZ:(F’I X yi)+9,3xa)}+2xT Xy XPLx®
i=1
Trong do :

7. Hé sb vuot tai cua xe hai truc thiét ké, y,, = 1,75
P,=175x2x1x{1,25x (110 x 1+110 x 0,968) + 9,3 x 18,7} + 1,75 x 2 x 1,0x3 X
18,4 = 1902,83(KN).
= P, =1902,83 (KN).
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So sanh ta chon gia tri cua hoat tai la: P, = 2261,47 (KN).
Vay tong tai trong tic dung 1én mé cau la:
Ap™ = DC ¢ + G, + P, = 10271,88+3691,78 +2261,47=16225,13 (KN)
=A™ = 16225,13 (KN).
3.2.2.2. Ap luc tac dung 1én tru:
Ap luc tac dung Ién tru T2:
- Trong luong ban than tru T2:
DC"; = DCy'* x 1,25 = 4339,0 x 1,25 = 5423,75(KN)
- Trong luong két cAu nhip, trong luong lan can, d4 via va cac 16p mat cau truyén
xudng:( Tinh tai giai doan I va giai doan Il truyén xudng)
G,"= €,25x DC +15x DW x 37,4
Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do I6p pht mit ciu, DW = 2,684 (KN/m).
= G,"= 7383,56(KN).
- Tai trong do hoat tai: Truong hop xép 1 xe

110 110
374 m 1m 374 m

145 145 35

23m | 43m 3 KN/m

NN, et
N

Hinh 1.3.9: Buong anh huwong phan luc tai tru T2.
+ Tai trong do xe tai thiét ké + tai trong lan + ngudi gay ra:

0,968
0,885

3
P, :7/LL><n><m><[(l+||\/|)Z:(F’i xyi)+9,3xa)}+2xT><yPLxPL><a)

i=1
® : Dién tich duwong anh huong, o = 38
Vay: P;=1,75x2x 1 x{1,25 x (145 x 1+145 x 0,885+35 x 0,885)
+9,3x 38} +1,75x2x1,0x 3 x 38 =23306,07 (KN).

— P, = 3306,07 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong 1an + ngudi gay ra:

2
P, =7/LL><n><m>{(1+ ”Vl)Z(P. xyi)+9,3xa)}+2xTx7/PLxPan)

i=1
Vay: P, =1,75x2x1x{1,25x (110 x 1+110 x 0,968) + 9,3 x 38} +

+1,75x 2 x 1,0x 3 x 38 =2900,62 (KN).

— P, = 2900,62 (KN).
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Trudng hop xép 2 xe tai:
374 m 374 m

b ) V2
i i A

145 145 35 145 145 35

4,3m 4,3m% 15m [43m | 4,3m

! LN S S O T

1

3 KN/m

S N

0885| [

0,885

Hinh 1.3.9: Duong anh huong phan luc tai tru T2.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gay ra:
P =09%y, xnxmx[(1+ |M)ZS:(P| X yi)+9,3xa)}+2xT xyp XPLx@

i=1

® : Dién tich duwong anh huong, o = 38

Vay : P; =09 x 1,75 x 2 x1x {125 x (145 x (0,885+1+0,369+0,264)+35 X

(0,885+0,484) + 9,3 x 38} +1,75x 2 x 1,0x 3 x 38 =7012,75 (KN).

— Py =7012,75 (KN).

So sanh ta chon gia tri cua hoat tai la: P; = 7012,75 (KN).

Viy tong tai trong tic dung Ién tru T2 la:

Aot = DC"y + G+ Py = 5423,75+7383,56+7012,75 = 21686,76 (KN)
= Ap't =21686,76(KN).
Két qua ap luc tinh toan

Thong s6

Mo A

Mo B

Trul

Tru 2

Tru 3

Ap(kN)

16225,13

16117,63

21205,34

21686,76

21205,34

3.3.3. Xdc dinh sé Iwong coc va bé tri coc cho mé, tru cau:
3.3.3.1. Xdc dinh sé Iwong coc:

Cong thuc tinh toan : n= 4

+f: hé s6 ké dén tai trong ngang;

A

p

P

+p=2 cho try, p=4 cho mb (md chiu tai trong ngang 16n do ap lyc ngang cia dat

va tac dung cua hoat tai truyén qua dit trong pham vi ling thé trugt cua dat dip trén

md).

Tinh toan sb lwong coc

Ccaukién | Ap(kN) Ptt(kN) s n( coc) Chon coc
Mb A 16225,13 7135,6 1,4 3,2 6
M B 16117,63 6371,6 1,4 3,5 6
Trul 22434,26 7346,6 1,2 3,7 6
Try 2 21686,76 7118,0 1,2 3,7 6
Tru 3 22434,26 6568,4 1,2 4.1 6
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3.3.3.2.B4 tri coc trong mé va tru:
B tritaimd A, B :

1000

1

7000
5000

L1000 4 5500 L 5500 L1000

-+

1000

13000

-Botritaitru T1, T2, T3 :

5000

1000 | 000 ) 000 L1000 |

3.4. Khoi hrgng céc két kau khac:

a) Khe co gian

Toan cau c6 3 nhip 38 + 33 (m), do d6 c6 5 vi tri dat khe co gidn dwgc 1am trén toan
bo bé rong cau, vi vay chiéu dai chiéu trén toan bo cau l1a: 5*12 = 60 (m).

b) Géi cau

Géi cau cua phan nhip don gian duoc bd tri theo thiét ké, nhu vay mdi dam can c6 2
g6i. Toan cau c6 5*2 = 10 (céi).

¢) Pén chiéu sang

Dua vao do doi cua dén va nhu cau can thiét chiéu sang trén cau ta tinh dwoc sé dén
trén cau. Theo tinh toan ta bd tri dén chiéu séng trén cau so le nhau, mdi cot cach nhau
38 (m), nhu vay sé dén can thiét trén cau la 4 cot.

d) dng thodt mréc

Dua vao luu luong thoat nudc trén mit cau ta tinh ra sé éng thoat nudc va bd tri nhu
sau: 6ng thoat nude duoc bd tri & hai bén cau, bd trf so le nhau, mdi éng cach nhau
10(m), nhu vay s6 ng can thiét trén cau 1a 30 dng.
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3.5. bién phap thi cong
3.5.1. thi cong mo cau
Budc 1 : Chuén bi mit bing
- Chuén bi vat liéu,may moc thi cong
- Xac dinh pham vi thi cong,dinh vi tim Mo
- Dung mdy ui két hop thli cong san 0i mét bang
Budc 2 : Khoan tao 16
- Pua mdy khoan vao vi tri
- Dinh vi tri tim coc
- Khoan tao 16 coc bang may chuyén dung véi 6ng vach dai sudt chiéu dai coc
Budc 3 : D6 bé tong long coc
- Lam sach 16 khoan
- Dung cdu ha 16ng cot thép
- Lap ong din,ti€n hanh d6 bé tong coc
Budc 4 : Cong tdc kiém tra
- Kiém tra chat lugng coc thong qua céc 6ng siéu am
- Tién hanh dé bé tong 14p 16 siéu am coc
- Di chuyén mdy thi cong cdc coc ti€p theo
Budc 5 : Thi cong phan bé mong
~ Dao dat hé méng tao dién thi cong hop ly
- Lam phing h6 méng
- Pap dau coc
- D4 bé tong ngheo tao phing
- Lam sach h6 méng, lap dung da gido van khuon, cot thép bé mong
- D6 beé tong bé méng
~ Thao d& vang chong, van khuon bé mong
Budc 6 : Thi cong Mo
- Lap dung da gido van khuon, c6t thép than Mo
- D6 beé tong than Mo
- Lap dung da gido van khuon, cot thép tudng than, tudng canh Mo
- Thao d& van khuon da gido
- Hoan thién M6 sau khi thi cong xong két cau nhip
3.5.2. thi cong tru cau
Bud6ce 1 : X4c dinh chinh xac vi tri tim coc, tim dai Tru
- Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc,tim tru
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi
Budc 2 : Thi cong coc khoan nhoi
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- Lap dat hé thong cung cap dung dich bentonite, hé thong bom thai vita min khi
khoan coc

- Dung may khoan ti€n hanh khoan coc

- Ha 16ng cot thép, d6 bé tong coc

Buéc 3 : Thi cong vong vay coc van

- Lap dung coc van thép (tudng clr) Lassen bang gia khoan

- Lap dung vanh dai trong va ngoai

- Pong coc dén do sau thiét k&

- Lap dat m4y bom x6i hiit trén hé ndi, x6i hiit dit trong hd méng dén do sau thiét
k&

Buéc 4 : Thi cong bé méng

- D6 beé tong bit ddy, hiit nudc hé méng

- Xt 1y dau coc khoan nhoi

- Lap dung van khuon, cot thép, d6 bé tong bé méng

Budc 5 : Thi cong Tru ciu

- Ché tao, lap dung da gido van khuon than Tru Ién trén bé méng Tru

- Lap dat cot thép than Tru, d6 bé tong than Tru timg dot do ta phan than Tru ra
thanh cdc doan dé tién thi cong. Bé tong duoc cung cap bing cdu va mdy bom

- Thi cong than Tru bang van khuon timg d6t mot

- Thi cong xa mii Tru, da ké goi

Budc 6 : Hoan thién

- Théo do toan bo hé da gido phu trg

- Hoan thién Tru

3.5.3. thi cong két cau nhip

St dung phuong phdp t6 hgp miit thira hay con goi 1a gid lao 3 chan

Budc 1 : Lap dung xe lao dim

- Thi cong phan duong dau cau

- B6 tri dudng chd dam tir bai dic ddm va dudng di chuyén xe lao dam trén dudng
dau ciu phia mé M1 vé6i khoang cach tim duong ray 1a 4,2m. Khoang cach tim ta vet la
0,7m ct 3m lap lai mot lién két ngang bang thép géc 100x100 chiéu dai L = 5m dé
khong ché cu ly van chuyén

- Bo tri dudng lao doc dam véi khoang cach tim 2 dudng ray la 1m. Khoang cach
tim ta vet 1a 0,7m tir bai tap két dim dé€n mo M1

- Lap dung chong né bang panel, ding cdu nang ting doan xe lao dat 1én chong
né, diéu chinh tim doc cdch doan tring véi tim duong di chuyén, lap céc chan trudc,
chan sau, ha vit chan truéc va cheén lai. Lap hoan chinh cac hé dong luc trén xe lao.
Buéc 2 : Chu4n bi xe kéo lao

- B6 tri dudng san ngang dam tlr bai tap két dam dén dudng van chuyén coc

Sinh Vién: Pao Vin Bén Trang: 38



THIET KE CAU SONG CAM - HAI PHONG

- Kéo dam dén vi tri xe lao
Buéc 3 : Kéo xe lao
- Treo dau dam vao vi tri chan sau clia xe lao, quay vit clia chan truéc khoi diém
ké trén mo, sau do kéo xe lao ra vi tri nhip N,
Budc 4 : Lao lap cdc phién dam
- Diéu khién xe lao diing vi tri, ha kin vit chan truéc xuéng diém ké trén mil tru
T,
- Neo chén c6 dinh chan giita va chan sau, phai chén chic chin dé chong dich
chuyén xe lao.
- Ha dam d6i trong xuong xe chd dam, kéo dam dén vi tri dé lao.
- Dung 1 xe treo nang mot dau dam, mot ddu dam phia sau van nam trén xe cho
dam va di chuyén dan ra tru T,. Khi ddu dim con lai ndm trén xe chd dim dén vi tri
dung xe treo dam nang dau dam con lai lén trén.
- Ca 2 xe treo tiép tuc dua dam ra ding vi tri sau d6 ha dam xudng dudng san
cong tac trén mo, tru. San cong tac dua dam ra dung vi tri ha ddm xudng goi, s dung
chong phong ho dam bao chic chan.
- 2 xe con trd lai vi tri ban dau ti€p tuc lao cdc dam con lai theo ding nhu trinh tu
lao dam ban dau.
- Khi lao xong nhip N, tién hanh diéu chinh lai vi tri cdc ddm theo ding thiét k€.
Sau do6 lap ti€p duong di chuyén xe lao, dudng van chuyén doc dim 1én nhip vira méi
lao xong dé tiép tuc lao cho céc nhip tiép theo.
- Cong tac lao kéo xe lao va cac phi€n dam cua nhip ti€p theo thi cong tuong tu.
Budc 5 : Thao d& xe lao dam
- B6 tri dudng van chuyén xe lao dim va dudng van chuyén dim vé phia bd doi
dién noi dat m6 M, kéo xe lao vao bo.
- Thao d& xe lao bang can ciu
BuGce 6 : Thi cong hoan thién cau
- Thi cong lan can, bo hanh, thiét bi chiéu sang
- Thi cong cac 16p phu mat cau, khe co gian
- Hoan thién cdu va chuén bi cong tdc thir tai.
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Téng mirc diu tw cAu phwong an cau dam Super T

TT | Hang muc Pon vi Kho Don 818 | 11 anh tidn (d)
lwong | (d)
| Két cau phan trén d 41,862,470,000
1 | Dam Super T 37,4m m> 913.185 | 32,000,000 | 31,829,625,000
2 | Cotthép dam T 146.115 | 32,000,000 | 5,652,875,000
3 Eéenhtong lan cango chan| s 1495 5,500,000 | 947,500,000
4 | Cotthép lan can, go chan T 21.5 30,000,000 | 737,500,000
5 | Goicau Cai 84 7,000,000 | 588,000,000
6 | Khe co gian m 92 6,000,000 | 552,000,000
7 | Lép pha mit cau m> 390.6 |4,500,000 |1,757,700,000
8 | ong thoat nc Cai 44 350,000 15,400,000
9 | bién chiéu sang Cai 10 28,000,000 | 320,000,000
10 | L6p phong nuéce m° 2387 320,000 763,840,000
Il | Két cAu phan duéi 46,174,800,000
1 | Coc khoan nhoi m 1200 8,000,000 | 9,600,000,000
2 | Béténg md, tru m> 1350.8 | 5,000,000 | 6,754,000,000
3 | C6tthép mo, tru T 185 40,000,000 | 7,625,000,000
4 | Céng trinh phu trg % 20 I, ..00; |4,195,800,000
Al | Giatri DTXL chinh d 1+11 86,935,540,000
All | Gia tri xay lap khac % 10 Al 8,693,554,000
1 | San lap mit bang thi cong
2 CT phuc vu thi cdng
3 Chuyén
quan,may,DBGT,lan
A | Gia tri duw toan xay lap d Al+All 95,583,364,000
B | Chi phi khéc % 10 A 9,558,336,400
1 KSTK,tw van,bao hiém
2 Chi phi ban quan ly
3 Khanh thanh ban giao,dén
bu
4 Chi phi ra pha bom min
C | Truwot gia % 5 A 4,779,168,200
D | Dwphong % 6 A+B 6,308,502,000
Tong mirc dau tw d A+B+C+D | 116,229,370,000
Chi tiéu 1m* cdu 67,262,000
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C. PHUONG AN III : CAU DAM THEP BE TONG LIEN HOP

I. MAT CAT NGANG VA SO PO NHIP

Khé cau : Cau duge thiét k& cho 3 1an xe chay :

K = 9 (m)

Téng bé rong cau ké ca lan can, 1é bo hanh va giai phan cich
B = 9+2x1,0+2x0.5= 12 (m)

So d6 nhip dam : 3.38 + 33 (m)

Tai trong thiét k&€ HL93

Khé thong thuyén : B = 25 (m); h = 3,5 (m)

Khau do thoét nudc : Y, L, =144 (m)

II. TINH TOAN SO BO KHOI LUONG KET CAU NHIP
1. tinh toan két cau nhip dam

v' T6 hop noi luc theo cac TTGH :

Theo TTGH vé cuong do 1tacé: Q = n; . X v; - Q;

Trong do6 :

Q;: Tai trong tiéu chuén tinh todn

y;: Hé s0 tai trong

n; = 1:Heé s6 diéu chinh

Heé s0 tai trong duoc 1ay nhu sau :

Hé so tai trong
Loai tai trong

L6n nhat | Nho nhat

Tai trong thuong xuyén

DC : Cau kién va cac thiét bi phu 1,25 0,90
DW : Lép phtt mat ciu va cac tién ich 1,50 0,65
LL : Hé s6 lan xe m = 0,85. Hé s6 xung kich (1 + IM) =

195 1,75 1,00

Chiéu cao dam:
Theo 22TCN272-05:  h>0,033L=0,033.33 = 1,089(m).
h > 0,04L = 0,04.33 = 1,32(m).

Theo kinh nghiém: h = 1 L= 1 33=1,65m
20 20
Chon h= 1,8 m ( h & day 1a chiéu cao dam thép lién hop voi ban BTCT).

- Bé day ban vach: t, =7 +3.h =7+3.1,8= 12,4 (mm)
Chon t, =14 mm
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- Bé rong ban bién:
+ bs > h/5=2000/5 = 400(mm).
+ by > $/20=2300/20 = 115(mm).
+ 240 < by< 800(mm).
Chon bs=400 (mm)
- Bé day ban bién:
+ t > 12 mm

+1t < 40 mm
+t > b, =15 (mm)
T

Chon t;=20mm

- Chon ban tap:

Bérongbantap  : 300 mm

Chiéu day ban tap : 20 mm

- Vi 1a dic diém dam lién hop do vay ma ban mit cau sé cung tham gia chiu nén cling
Vv6i bién trén cia dam thép do vay ma kich thudc caa dam thép cho phép giam dén
muc toi thiéu, Tuy nhién viéc chon kich thuéc caa dam thép phai dam bao diéu kién
6n dinh ciia dam thép khi nén.

- Qua mot sé dac diém caa dam lién hop nhu trén ta ¢ thé chon tiét dién dam nhu sau:

2300

‘ 150 125 ‘
880 300 880

1800
1744

\
I
20]|] 20

350
400

- Trong lugng ban than dam thép: D; =1v;. An
Ay, =1764.14+300.16 +350.20+ 400.20 = 44496(mm?):
Dién tich tiét dién ngang caa dam thép
v=7,85. 9,81 (KN/m®) : Trong luong riéng cia dam thép
D, =7,85.9,81. 44496.10° = 3,42 (KN/m)
Trong luong lién két ngang va hé lién két suon ting cuong :
D,=0,12. D, =0,12. 3,42 = 0,4(KN/m)
Trong lwong ban bé tdng mit cau:
Ds=2,5.9,81.(0,2.2,4 + (0,54+0,30).0,08/2) = 12,11 (KN/m)
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=> Tong tinh tai tiéu chuan giai doan I:
DC,= D,+D,+D5 = 3,62 + 0,4 + 12,11 = 16,1(KN/m).
1.1. Dam ngang:
Theo chiéu doc ta b tri 3 dam ngang: 2 dam ngang & 2 dau dam mdi dam cach dau
dam 0,2m; dam con b tri & gitra nhip .
- Thé tich cua 1 dam ngang : V=1,82.0,2 = 0,364m°.
- Trong lugng cua dam ngang cho 1 dam ch:
0,364.5.4

DCygn= 25. =1,04(kN/m).

1.2. Tam BTCT ké trén dam cha:

- Tam BTCT ké trén dam chu nhu hinh vé& c6 tac dung nhu van khuon dé thuan loi thi
cong ban mat cau.

- Thé tich cua 1 ban ké 1a : V = 0,08.1,8.38= 4,48m°.

- Trong lwong cua tim BTCT cho 1 dam cha :

4,484 _

DC=25.——=
38.5

2,56(kN/m).

1.3. Bdn mgt cau:
- Thé tich cia BMC: V= 0,2.12.38= 84m°.
- Trong luong cia BMC cho mot dam:
DCy=25. - =12(kN/m).
38.5
= Tinh tai tac dung 1én 1 dam chu ¢ giai doan 1 :
DC,=DCyt+ DCyy+ DC1+ DCpe
=17,13+1,04 + 2,56 + 12 = 32,73(KN/m).
1.4. Trong lwong lan can, tay vin.

180
B
>? A?
o
>
3 o
>§ A?
. 500 w0
—

- Trong lugng lan can trén 1m dai: DW,.=0,2.24 = 4,8(kN/m).
= Trong luong lan can:
DC=4,8 (kN/m)
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1.5. Trong lwong ciia cac l6p phi ban mat cau:

Lop phu BT atfan
DW,= 0,075. 24= 1,8(kN/m)
+Lop mul
DW,= 0,035.24= 0,84(kN/m)
+Lop phong
DWS,= 0,004.11 = 0,044(kN/m)
=> Trong luong cua cac I6p phu ban mat

DW = DW, + DW,+ DW, = 2,684(kN/m)
2. Khéi lweng mé, tru cau:
2.1. Khéi lwrong mé cdu:

M A:
MAT CAT MO CAU
» 700 L 40
40 —
C
f | 180\

00

385 7
40 T
450

40

550

p50

]
A
==
=E=T;

100

S 7]
F 1
00 N
NI 180 50 5
/‘ Ve

luyén:

nudc:

CaU:
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TONG HOQP KHOI LUQNG MO A

s heEn CAUTI'—IE HAM TRONG TRONG
HO . TICH LU’(:fNG LUQNG LETQ[\IG
. (m3) THEP(KN/m3)[THEP (kN) BETONG(KN)
1 [Bémd 182 1 182 4368
2 [Than mo 93,6 1 93,6 2246,4
3 [Tuong dinh 9,36 1 9,36 224,64
4 [Tuong canh 42,84 1 42,84 1028,16
5  [Patang 0,9 1 0,9 21,6
6 [TONG 328,7 328,7 7888,8
TONG 8217,5
TONG HQP KHOI LUQNG MO B
THE HAM TRONG TRONG
STT|TEN CAU KIEN [TiCH LUOQONG LUONG LUONG
(m3) THEP(KN/m3)[THEP (kN) |BETONG(KN)
1 Bé mb 182 1 182 4368
2 Than mo 93,6 1 93,6 2246,4
3 Tuong dinh 9,36 1 9,36 224,64
4 Tuong canh 39,4 1 39,4 945,6
5 D4 tang 0,9 1 0,9 21,6
6 TONG 325,3 325,26 7806,24
TONG 8131,5
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2.2. Khéi Iwong tru:
-Tru 2:

SO DO MAT CAT NGANG CAU
(TY LE : 1/200)
B 600 4 600 .

(1/2 MAT CAT TAI GOI) % (1/2 MAT CAT GIUA NHIP)

] —
N . i - = = i =¥
757) DAM NGANG TAI MC GOI DAM NGANG MC GIUA NHIP 150
5y F
4"'120 + 24 ‘h‘]‘ # 240 240 * 24 ‘HU ?1 20%
# 275 650 275 #
800 800
200 i 200
SO DO MAT BANG BE MONG
(TY LE : 1/200)
/ZOO 300 . 300 . 100&
1

100 125

300 250

100 125
TONG HQOP KHOI LUQNG TRU T2

TEN . .
STT CAL THE HAM TRONG TRONG
KIEN TiCcH LUQNG LUQNG LUOQNG
. (m3) THEP(KN/m3) | THEP (kN) BETONG(kN)

1 Bé try 80 1 80 1920

2 Thantru | 59,28 1 59,28 1422,72
3 Xa mil 31,88 1 31,88 765,12

4 Paké gdi |24 1 2,4 57,6

5 TONG 173,56 173,56 4165,44

TONG 4339,0
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TONG HQOP KHOI LUQONG TRU T1, T3

STT Zi': THE HAM TRONG TRONG
KIEN TICH LU’(:TNG LU’QNG LIAJ’Q[\IG
. (m3) THEP(KN/m3) | THEP (kN) BETONG(kN)
1 Bé try 80 1 80 1920
2 Thantry |83,2 1 83,2 1996,8
3 Xa mil 31,88 1 31,88 765,12
4 Patang |24 1 2,4 57,6
5 TONG 197,48 197,48 4739,52
TONG 4937,0

3.3. Tinh toan sb lweng coc trong bé mé,tru:
3.3.1. Xidc dinh sirc chiu tdi tinh todn caa coc:
3.3.1.1-vit liéu :
- Bé tong cap 30 co fc’ =300 kg/cm?2
- Cét thép chiu luc All c6 Ra=2400kg/cm?2
3.3.1.2- Swrc chiu tdi ciia coc theo vit li¢u
Suc chiu tai cua coc D =1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai cua coc theo vat lidu lam coc tinh theo cong
thirc sau
Py =¢.P,.
Véi P, = Cudng do chiu luc doc truc danh dinh c¢6 hoic khéng cé uén tinh theo cong
thirc :
Pn= @.{my.maf (A, - Ag) + f,.Aq}= 0,75.0.85{0,85. f.".(A, - Ag) + f,.Aq}
Trong do :
¢ = Heé sb suc khang, ¢=0.75
my,m, : C4c hé sb diéu kién lam viéc.
f.” =30MPa: Cuong do chiu nén nho nhit cua bétdng
f, =420MPa: Gioi han chay déo quy dinh cua thép
A.: Dién tich tiét dién nguyén cuaa coc
A.=3.14x500°=785000mm’
A Dién tich cua cét thép doc (mm?).
Ham luong cbt thép doc thuong hop ly chiém vao khoang 1.5-3%. véi ham lugng
1.5% ta co:
A4=0.015xA.=0.015x785000=11775mm’
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Chon ¢t doc 1a 25, sé thanh cét doc can thiét la:
N=11775/(3.14x25% /4)=24 chon 25 $25 A4=12265.625 mm?’
Vay suc chiu tai cua coc theo vat liéu la:
Py = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) = 1585.10%(N).
Hay Py = 1585 (T).
3.3.2.3- Swrc chiu tdi ciia coc theo dit nén:
Sé ligu dia chat:
Lop 1: Sét co do sét
Lop 2: Cat pha sét hat nho
Laop 3: Cat hat nho chat
+) Sirc chiu tdi cua coc theo dat nén tai Mé A:
Strc chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thuc :
. g, =0,00021( N-53) + 0,15 véi 53 <N < 100 (Mpa)
g, = 0,0028N v6i N < 53 (Mpa)
. Lop 1- Sétcod dosét g =0,0028 x 12 = 0,0336(Mpa) = 3,36T/m?)
. Lép 2 - Cat pha sét hat nho ¢, = 0,0028 x 32= 0.0896(Mpa) = 8,96(T/m?)
. Lop 3 - Cét hat nhé chat g, = 0,0028 x 52 = 0.1456(Mpa) = 14,56(T/m?)

Q =pxQ, =9,Q, +9,,Q, L _

Trong do :

. Q , : Strc khang d& cua miii coc (T) Q, =q, x A,
. Q, : Strc khang d& cua than coc (T) Q, =g, x A

. Py =0.55 hé s6 stre khang d& ctia mili coc

. ?4s =0.65 h¢ s6 strc khang d& cta than coc

. g, : Strc khang d& don vi cua miii coc (T/mP)
. 0. : Strc khang d& don vi cta than coc (T/m?)
. A, : Dién tich miii coc (m?)

. A : Dién tich ciia bé mit than coc (m?)

- Xac dinh stc khang don vi ctia mili coc (T/mz) va strc khang mili coc Q , Mili coc
dat ¢ 10p cudi ciing — cat nho chit (c6 N = 55).Theo Reese va O’Niel (1988) ¢ thé wdc
tinh strc khang miii coc don vi bang cach sur dung tri s6 xuyén ti€u chuan SPT , N.

Voi N < 75thi g, =0,057N (Mpa)
Ta c¢6 strc khang miii coc don vi g, = 0,057.55 (Mpa) = 3,135 (Mpa) =313, 5 (T/m?
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Q,=3135x3.14x1%/4=246,1(T)

- X4c dinh strc khang don vi cta than coc g, (T/m?) va strc khang than coc Q, Theo
Reese va Wright (1977) Strc khang bén don vi (, cua than coc dugc xac dinh theo
cong thtrc :

Bang tinh sirc khang than coc trong nén dit

Lop | Chieu daicoc) oo As(m2) Qs (T)
trong lop dat (m)

1 4,78 3,36 15,01 50,43

2 8,90 8,96 27,95 250,43

3 10,98 14,56 34,48 502,03

Tong | 24,66 267,63

Tir d6 ta cd: Suc chju tai cua coc tinh theo diéu kién dat nén Q;
Q, = 0,55.232,67 + 0,65.267,63 = 301,93 (T) = 3019,3 (KN)
3.3.2. Tinh toan ap luc thang dirng tac dung 18n mé va tru:
3.3.2.1. Ap luc tac dung 16n mé:
- Trong lwong ban than mb: DC" s = DCs.1,25 =8217,5 .1,25= 10271,88 (KN)
- Trong luong két ciu nhip, trong luong lan can tay vin, da via va cac 1op mat cau
truyén xudng:( Tinh tai giai doan I va giai doan Il truyén xubng)

G,'= €25x DC +15x DW X 37,4x% .

Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do I6p phi mat cau, DW = 2,684 (KN/m).
= G,"=3691,78 (KN).

- Trong luong do hoat tai:

9.3 KNim

: ' : ' ' : '

Y h/ Y h/ Y h/

110 110 s74m

|~ ya
12 \

145 145 35
4,3m 4,3m

D.ahv,

1

0,968
0,885
\ 077 |

Hinh 1.3.8: Puong dnh huéng phdn luc tai mé.
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+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gay ra:

P :y/u_xnxmx{(l+ IM)i(PI X yi)+9,3xa)}+2xT Xy XPLx®
i=1
Trong do:

7,.: Hé sb vuot tai cua hoat tai, y,, =1,75.

7o, Hé sb vuot tai cua tai trong nguoi, 7, = 1,75.

n :Sblanxe, n=3.

m :Hésdlan xe, m=0,85

(1+IM) = 1,25: Hé sb xung kich.

P; : Tai trong cua truc xe

Yi : Tung 6 duong anh huong twong tng dudi truc banh xe p;.

o : Dién tich duwong anh hudéng, o = 18,7
T : Bé rong duong nguoi di, T = 1,0m.
Vay: P;=1,0x2x1x{1,25 x (145 x 1+145 x 0,885+35 x 0,77) +
+x9,3x 18,7} +1,75x2x1,0x 3x18,7=2261,47 (KN).
= P, = 2261,47 (KN).
+ Tai trong do xe hai tryc thiét ké + tai trong lan + ngudi gay ra:
P =7 ><n><m>{(1+ IM)zz“(PI X yi)+9,3xa)}+2xT Xy XPLx®
i=1
Trong do :

7. Hé sb vuot tai cia xe hai tryc thiét ké, y,, = 1,75
P,=1,75x2x1x{1,25x (110 x 1+110 x 0,968) + 9,3 x 18,7} + 1,75 x 2 x 1,0x3 X
18,4 = 1902,83(KN).
= P, = 1902,83 (KN).

So sénh ta chon gié tri cua hoat tai la: P; = 2261,47 (KN).
Vay tong tai trong tic dung 1én mé cau la:

As™ = DCY 5 + G, + P, = 10271,88+3691,78 +2261,47=16225,13 (KN)
=A™ = 1622513 (KN).
3.2.2.2. Ap luc tac dung 1&n tru T2:

- Trong luong ban than tru T2:

DC"; = DCpy'* x 1,25 = 4339,0 x 1,25 = 5423,75(KN)

- Trong luong két cau nhip, trong luong lan can, d4 via va cac 16p mat cau truyén
xudng:( Tinh tai giai doan I va giai doan Il truyén xubng)

G,"= €,25x DC +15x DW x 37,4

Trong do:
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DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do I6p pht mit ciu, DW = 2,684 (KN/m).
= G,"= 7383,56(KN).

- Tai trong do hoat tai: Trudng hop xép 1 xe

110 110
374 m w?j 374 m

145 145 35

WWYL 3 KN/m

NN, et
N

Hinh 1.3.9: Duong danh huong phan luc tai tru T2.
+ Tai trong do Xe tai thiét ké + tai trong 1an + nguoi gay ra:

0,968
0,885

3
P, :yLanxmx[(l+ ||\/|)Z:(F’I xyi)+9,3xa)}+2xT><yPLxPL><a)
i1

® : Dién tich duwong anh huong, o = 38
Vay: P;=1,75x2x 1 x {1,25 x (145 x 1+145 x 0,885+35 x 0,885)
+9,3% 38} + 1,75 x 2 x 1,0x 3 x 38 = 3306,07 (KN).
— P, = 3306,07 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong lan + nguoi gay ra:
P, =7/Lan><m>{(1+ IM)ZZ:(F’I xyi)+9,3xa)}+2xTx7/PLxPan)
i=1
Vay: P,=1,75x2x1x{1,25x (110 x 1+110 x 0,968) + 9,3 x 38} +
+1,75x 2 x 1,0x 3 x 38 =2900,62 (KN).
— P, = 2900,62 (KN).
Truong hop xép 2 xe tai:

374 m 374 m

b )
f #

145 145 35 145 145 35
23m | 4.3m 15m [ 43m | 43m 3 KN/m

I TN S T S O Y N S Y N Y

1

0885 | [

0,885

Hinh 1.3.9: Buong danh huwong phan luc tai tru T2.
+ Tai trong do xe tai thiét ké + tai trong lan + ngudi gay ra:
3
P=09%y,, xnxmx[(1+ Il\/I)Z(F’I X yi)+9,3><a)}+2xT X yp X PLx @
i=1
® : Dién tich duong anh huong, » = 38
Vay : P; =09 x 1,75 x 2 x 1 x {1,25 x (145 x (0,885+1+0,369+0,264)+35 X
(0,885+0,484) + 9,3 x 38} +1,75x 2 x 1,0x 3 x 38 =7012,75 (KN).
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— P; = 7012,75 (KN).

So sanh ta chon gia tri cua hoat tai la: P3 = 7012,75 (KN).
Viy tong tai trong tac dung 1én tru T2 la:
Aot = DC"y + G+ P3 = 5423,75+7383,56+7012,75 = 21686,76 (KN)

— Ap't =21686,76(KN).
Két qua ap luc tinh toan

Théng so

Mo A

Mo B

Trul

Tru?2

Tru 3

Ap(kN)

16225,13

16117,63

21205,34

21686,76

21205,34

3.3.3. Xdc dinh sé Iwong coc va bé tri coc cho mé, tru cau:
3.3.3.1. Xdc dinh sé lwgong coc:

Cong thuc tinh toan : n= 4

+f: hé s6 ké dén tai trong ngang;

p

P

+p=2 cho try, p= 4 cho mb (md chiu tai trong ngang 1én do ap lyc ngang cia dat

va tac dung cua hoat tai truyén qua dat trong pham vi ling thé truot cua dat dap trén

md).

Tinh toan sb lwong coc

Caukién | Ap(kN) Ptt(kN) B n( coc) Chon coc
M6 A 16225,13 7135,6 1,4 3,2 6
M B 16117,63 6371,6 1,4 3,5 6
Trul 22434,26 7346,6 1,2 3,7 6
Tru 2 21686,76 7118,0 1,2 3,7 6
Tru3 22434,26 6568,4 1,2 41 6
3.3.3.2.B4 tri coc trong mé va tru:
Bé tri taimd A, B :
e ® @
| o [

1000
f T

| 1000 |

5500 |

5500 | 1000

13000
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-Btritaitru T1, T2, T3 :

1000
of 1

5000
000

1000
f of

L1000 ) 000 L 000 L1000

3.4. Khoi lweng céc két kau khac:
a) Khe co gian

Toan cau ¢6 3 nhip 38 + 33 (m), do d6 ¢6 5 vi tri dat khe co gian duoc lam trén
toan bo bé rong cau, vi vay chiéu dai chiéu trén toan bo cau la: 5*12 = 60 (m).
b) Gdi cau

G6i cau caa phan nhip don gian duoc bo tri theo thiét ké, nhu vay mdi dam can
c6 2 goi. Toan cau c6 5*2 = 10 (cai).
¢) Pén chiéu sang

Dua vao do doi cia dén va nhu cau can thiét chiéu sang trén cau ta tinh duogc sd
dén trén cau. Theo tinh toan ta b6 tri dén chiéu sang trén cau so le nhau, mdi cot cach
nhau 38 (m), nhu vay s6 dén can thiét trén cau 1a 4 cot.
d) 6ng thodt niréc

Dua vao luu luong thoat nudc trén mat cau ta tinh ra so 6ng thoat nudc va bé tri
nhu sau: éng thoat nue dugc bd tri & hai bén cau, bé tri so le nhau, mdi éng cach
nhau 10(m), nhu vay sé dng can thiét trén cau 1a 30 ong.
3.5. Bién phap thi cong
3.5.1. Thi cong mé cau
Budc 1:
- San ui mat bang (dung may ui). Pinh vi tim coc.
- Lam lan trai cho can bo cong nhan
- Tap hop may mac thiét bi vat liéu chuan bj thi cong mé
Budc 2: Déi véi mong coc khoan nhoi
- Dinh vi tim coc,lap dat, dinh vi may khoan. Dyng may khoan
- Tién hanh khoan coc dén cao d6 thiét ké.
- Vé sinh 16 khoan,ha long thép,d6 bé tong theo phuong phap ‘ORTD’ trong
nudc
Budc 3

Sinh Vién: Pao Vin Bén Trang: 53



THIET KE CAU SONG CAM - HAI PHONG

- Dung may xuc két hop nhan luc dao hé mong dén cao do thiét ké.(méng coc va
maong néng )
- Pap dau coc vé sinh hd mong
- Rai da dam dém day 30cm, d6 bé tong 16p 16t 10cm
Buoc 4
- B& tri ¢t thép dung van khuén bé
- D6 bé tong bé méb
Buoc 5
- B4 tri cbt thép dung van khudn than mé
- D6 bé tong than mo dén cao do da ké goi
Budc 6
- B4 tri cbt thép dung van khudn va do bé tdng phan con lai.
- Pip dat nén mé va hoan thién.
3.5.2. Thi cong tru cau
Buoc 1:
- Dung phao ché ndi dan ra dén vj tri thi cong tru bang cac may chuyén dung.
- Phao chd noi c6 ddi trong dé dam bao an toan thi cong.
Budc 2: Bdi véi mong coc khoan nhoi
- Dinh vi tim coc,lap dit, dinh vi may khoan. Dung may khoan
- Tién hanh khoan coc dén cao do thiét ké.
- Vé sinh 16 khoan,ha 16ng thép,dd bé tong theo phuwong phap ‘ORTD’ trongnudc
- Do dac xac dinh tim try, tim vong vay coc van thép, khung dinh vi
- Ha khung dinh vi, dong coc van thép. Vong vay coc van
Budc 3:
- Co6 dinh phao tro noi
- Dong vong vay coc van thép
Budc 4
- D6 bé tong bit ddy theo phuong phap vira dang
- Hut nudce ra khoi hé mong
- XO0i hit vé sinh day hé mong
- Lip dung van khudn, cét thép va d6 bé tdng bé tru
- Sau khi bé téng tru du cuong do dao phép lap dung van khudn cot thép d6 bé
tong than tru
- Hoan thién tru, thao d& da gido van khudn, ding ba rung nhd coc van thép
thao d& hé théng khung vay coc dinh vi
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3.5.3. Thi cong két cau nhip

- Thi c6ng phan két cau nhip:

- Cac cau kién 1ap ghép bao gdm: cac doan dam chu, cac chi tiét mdi ndi, hé lién
két ngang...duoc ché tao & trong nha may. C4c vau neo ciing han trudc vao dam chua.

- Lap rap cac d6t dam thép, hé lién két ngang trén bai lip & dau cau. N&i cac nhip
thanh hé lién tuc.

- Lao dam bang phuong phap kéo doc bang toi va cép.

- Lap van khuén va cbt thép ban mat cau.

- Do bé tdng ban mat cau, van chuyén bé tdng biang may bom bé tong.

- Lam 16p mit cau, dng thoat nuéc, lap dat lan can va hoan thién.

- Hoan thién cdu va chudn bi cong tac thir tai.
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Téng mirc diu tw cAu phwong an cau dam thép BT lién hop

TT | Hang muc \fl)ion :IZ(:]'Q Pon gia (d) | Thanh tién (d)
| Két cau phan trén d 31,308,954,000
1 | B&tong dam lién hop m> 480.35 | 5,000,000 | 2,401,750,000
2 | Cot thép dam lién hop T 72.053 | 28,000,000 |2,017,484,000
3 | Thép dam lién hop T 718.17 | 28,000,000 | 20,108,760,000
4 | Thép dam ngang T 32.09 | 28,000,000 |898,520,000
5 | Thép suon ting cudng T 4.88 | 28,000,000 |136,640,000
6 | Bétdng lan can m° 110 4,000,000 | 440,000,000
7 | Cétthép lan can T 16.5 | 24,000,000 |396,000,000
8 | Goicau Cai |84 8,000,000 | 672,000,000
9 [ Khecogiin m 92 5,000,000 | 460,000,000
10 | L6p phu mit cau m> 312.48 | 5,000,000 | 1,562,400,000
11 | 6ng thoat nudc PVC Cai |38 350,000 15,400,000
12 | Dién chiéu sang Cot |10 20,000,000 | 200,000,000
Il | Két cAu phan duéi 28,414,000,000
1 | Coc khoan nhoi m 1200 | 9,000,000 | 10,800,000,000
2 | Bétong md try m> 1350.8 | 5,000,000 | 6,754,000,000
3 | Cotthép mo tru T 245 28,000,000 | 6,860,000,000
4 Cong trinh phu tro % 20 I, ...10; 16,744,590,800
Al | Giatri DTXL chinh d 1+I1 59,722,954,000
All | Gia tri xay lap khac % 10 Al 5,972,295,400
1 | San lap mat bang thi cong
2 CT phuc vu thi céng
3 Chuyén quén, mdy, PBGT,
lan
A | Gia tri du toan xay lap d Al+All 70,467,544,800
B | Chi phi khac % 10 A 7,046,754,480
1 KSTK, tu van,bao hiém
2 Chi phi ban quan ly
Khanh thanh ban giao, dén
bu
4 Chi phi ra pha bom min
C | Truwotgia % 5 A 3,523,377,240
D | Dw phong % 6 A+B 4,650,857,957
Tong mire dau tu d A+B+C+D | 85,688,534,480
Chi tiéu 1m* cau 49,588,272
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CHUGNG Il : TONG HOP VA LUA CHON PHUONG ANTHIET KE KY
THUAT

1. Lua chon phuong an

Qua so sanh, phan tich uu, nhugc diém, chi tiéu kinh t€ k§ thuat clia cidc phuong
an. Xét nang luc, trinh do cong nghé thi cong, kha nang vat tu thiét bi ctia cac don vi
xay lap trong nuGc, nham nang cao trinh do, ti€p can véi cong nghé thiét k& va thi cong
tién ti€n, d4p ting hién tai va tuong lai phat trién kinh t€ cia tinh.
2. Kién nghi : Xay dung ciu trén tuyén qudc 16 5 tinh Hai Duong theo phuong dncau

dam chit I (hé béan lap ghép) véi cac noi dung sau :

Vi tri xay dung cau :

Ly trinh : Km 20 + 186 d€én Km 20+330

Quy mo va tiéu chuén thiét ké :

Cau vinh ctru bang BTCT thudng va thép DUL

Khé thong thuyén tng véi song cdp V1a: B = 25m;h = 3,5m

Khécau:B = 9+2.1,0+2.0,5 = 12m

Tai trong xe thiét k&€ HL93

Quy pham thiét k& : Quy trinh thiét k& cdu cong theo tiéu chuan 22TCN 272 - 05
cua bo GTVT.

Thi cong

Pon vi duogc giao phan thi cong 1a Cong ty cau 14 truc thuoc CIENCO 1, v6i nang
luc va kinh nghiém thi cong lau nam 1én cau s€ dugc ban giao dua vao st dung ding
ti€n do va dat hiéu qua dam bao cho su ph4t trién kinh t€ va an sinh xa hoi cua tinh.

Tién do thi cong :

Du kién thi cong trong vong 18 thang

Khoéi cong xay dung du kié€n vao cudi nam 2015 thoi gian hoan thanh dua vao
khai thac va st dung la nam 2017
3. Kinh phi xay dung

Theo két qua tinh toan trong phan tinh tong miic ddu tu ta du kién kinh phi xay
dung ciu theo phuong an kién nghi vao khoang 76,028,167,000d6ng.

Nguon von :

Toan bo nguon von do chu diu tu 124 UBND tinh Hai Duong dau tu.
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PHAN Il : THIET KE KY THUAT
CHUONG I : TINH TOAN BAN MAT CAU

1.1.Céu tao ban mit cau
Ban mit cau c6 cu tao :
-Phén bé tong cdt thép day 200mm
-L&p phong nude day 4mm
-L&p mui luyén trung binh day 35mm
-L&p phu bé tong asfan day 75 mm
BE TONGASPHAN: 75mm

LGP PHONG NU: 4mm
LGP MUI LUYENTB: 35mm

LGP BE TONG cOr THEP : 200mm

4 <
a < pa)
4 4 <74 o %
4
< < 4 4
<
<
24
a4 a4 9
4 4 <

1.2 .xac dinh tinh tai
Tinh cho 1 mm chiéu rong caa dai ban
1.2.1.Trong lwong ban than mit cau phan ké 2 canh:
Ws = Hg. v ¢ =200.2,4.10™ = 480.10>(N/mm)
Trong d6: yc: trong lugng riéng ciia ban mat cau
v =24 (T/m%) = 24(KN/m®) = 24.10°%(N/mm®)
1.2.2.Trong luwogng ban mat thura :
Wy = Ho. v ¢ = (Hg+ 80).y ¢ =(200+ 80)y ¢
2> W, =280 .24.10 ® = 6720 .10° (N/mm?)
= 672. 10°(N/mm?)
1.2.3.Trong lwong cua lop phii :

Wow= Hpw . Yow
+ Lop phu BT atfan :
Wowi= 75. 2,4.10°= 1,8.103(N/mm)
+L&p mui luyén:
Wopwz= 35.2,4.10° = 0,84.10°° (N/mm)
+L&p phong nudce:
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Wows= 4.1,1.10” = 0,044.10° (N/mm)
= WDW = WDWl + WDW2 + WDWS = 2,68.10-3 (N/mm): 26810-5 (N/mm)
1.2.4. Trong luwong cia lan can:

500
800
300
200 200
| J
- Trong luong lan can:
P = [(1000.180) + 2 (1000 + 500).70 + % (500 + 200).250]. 24.10 ~ °
= 7,68 (N)
= Trong luong lan can:
P, =7,68

1.3.Tinh ndi lwc ban mit cau:
- So db tinh cia BMC 1a 1 dai ban ngang duoc gia thiét Nhu 1dam lién tuc ké 1én cac
gbi cung 1a cac dam chu
- Noi lyc tinh cho dai ban ngang c6 chiéu rong Imm
1.3.1.Ngi lwe do tinh tdi
1.3.1.1 Ngi luc do BMC W

WSs R

H )] P D,

} 1200 g’ 2400 2400
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V00 = Ws.W.S = Wg.0,3928.5
= 480. 10™° 0,3928.2400 =4,53(N/m)

Maos = Ws.W= W.0,0772.52
= 480. 10 0,0772.2400°
=2134,43 (Nmm)
Mago = We.W= Wg.(-0,1071).5>
= 480. 10°.(-0,1071).2400°
= -2961,10 (Nmm)

1.3.1.2 Ngi Lwc do ban héng

4
| 4+ T

L
Voo = Wo.W.L = Wo( 1+0.635. g )I_

= 672. 10, ( 1+0.635. % ).1200 =10,62 (N)

2
Mago = -Wo.L % /2= -672. 10°. 1220 = -4834,4 (Nmm)

Maos = Wo.w.L? = 672. 10”° .1200%.(-0,2460) = -2328,24 (Nmm)
Mago = Wo.w.L? = 672. 10”° .1200%.( 0,1350) =1306,36 (Nmm)
1.3.1.3 Ngi luc do lan can.

150 | | L1 -2

L

Voo = Py ( 1+1,270. E). = 7.68. (1+1,270. 2229y = 11 95 (N)
S 2400

Mago = Pp.(-1.L 1) = 7,68.(-1200) = -9216 (Nmm)
Maos = Pp.(-0,4920.L ;) = 7,68.(- 0,4920.1200) = -4534,27 (Nmm)
Mago = Py.(0,27.L 1) = 7,68.( 0,27.1200) = 2488,32 (Nmm)

Sinh Vién: Pao Vin Bén Trang: 60



THIET KE CAU SONG CAM - HAI PHONG

~ ‘ A~
S
PN

| b Pl by bl

1.3.1.4.Ngi lyc cho I6p phii

L
Va0 = Wow.[ ( 1+0.635. ?2 ).L, +0,3928S]

=268.10°°.[ ( 1+0.635. 274_%00).700 +0,3928.2400] = 4,7(N)

Mago = Wpw.(-0,5) L,? = 268.10°° . [(-0,5).700%] = -656,6 (Nmm)

Maos = Wow.[ (-0,246).L,%+ 0.0772. S 7]
=268.10.[ (-0,246). 700 *+ 0,0772. 2400 ?]
= 868,67 (Nmm)
M3go = Wow.[ (0,135).L,%+ (-0,1071). $%
= 268.10°.[ (0,135). 700 %+ (-0,1071. 2400 *]= -1475,99 (Nmm)
1.3.2.Ngi luc do hoat tdi
1.3.2.1 Tinh bdn ké 2 canh. (ban nam giita 2 swon dam)
a) Mémen duong 16n nhat do hoat tai banh xe
+ Chi tinh noi luc véi tai trong truc sau cua xe 3 truc, khéng tinh tai trong Ln
(S =2400 ( mm) <4600 ( mm))
+ V&i c&c nhip bang nhau (S), Mémen dwong 16n nhat gan ding tai diém 204
+ Chiéu rong tinh toan cua dai ban khi tinh M(+)
S;,= 660 + 0,55.S (mm)
=660 + 0,55.2400 (mm) = 1980 (mm)

* Truong hop 1: Khi xép mot 1an xe:

N

1800

0.4920 L

R
DAH M204

%
%
|

0.0155 §

0.204 s

Moos = m(y1 +Y2)S .W/S, (N.mm/mm)

Sinh Vién: Pao Vin Bén Trang: 61



THIET KE CAU SONG CAM - HAI PHONG

Vi y;= 0,204 ; vy, =-0,0205
Véi: mlahésélanxe=1.2
W = 72.5 KN=>M,0,= 1,2(0,204- 0,0205)2400.72,5.10%/1980 = 19350,91 (N.mm)
* Truong hop 2: Khi xép hai lan xe:

1800 1800

0.4920 L

>=1800
[\123[\1\\T\\ — ,/r/T//TrﬁEST‘T“T\T‘\T\\ I ——
P s g s

DAH M204

0.0155 §
0.0254 §
&

0.0157 S

0.204 s

Khoang céach 2 xe la 1200 I gié tri min, c6 thé ting 1én dé lay hiéu tng max nhat

Maos= m(ZyiM )S*W/S;’

Véim=1;y, =0,204; y, =-0,0205; y; =0,0; y, =0,0157
=> My = 1.(0,204- 0,0205+0,0+0,0157).2400.72,5. 10° /1980 =17505,45 (N.mm).
Trong 2 TH ta ldy Mygs = 19350,91 (N.mm). =>Vay TH xép 1 lan xe duoc chon.
b) Mémen &m 16n nhat do hoat tai banh xe

+ Thuong mémen &m 16n nhat dit tai g6i 300

+ Chiéu rong tinh toan cua dai ban khi tinh M(-) :

S,,=1220 + 0.25*S =1220 + 0,25.2400 = 1800 (mm)

* Truong hop 1: Khi xép mot lan xe:

Puong anh hudng c6 tung d6 16n nhat tai 206

1800

P |/> « LI T
g W g SN DAH M30C

Msgo = m(ZyiM )S*WIS,,
Hé s6 1an xe m = 1,2: y; = -0,1029; y, =-0,0775

Mso0 :-1,2(0,1029+0,0775).2400.72,5.103/1800 =-20926,4 (N.mm)
* Truong hop 2: Khi xép hai lan xe:
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1800 1800

AT AT -
0 v o g LTI I+—
gW g g E DAH M300

Mspo = m(z yi' )S*WIS,,

Véoim=1;y, =-0,1029; y, =-0,0775; y5 =0,0; y, =-0,00415
=>Ma = 1.(-0,1029- 0,0775+0,0-0,00415).2400.72,5.10° /1800 =-17839,83(N.mm)
Trong 2 TH ta ldy Magg = -20926,4 (N.mm). =>Vay TH xép 1 lan xe duoc chon.
¢) Luc cét 16n nhat do hoat tai banh xe

Luc cat 16n nhat tai gbi 200
* Truong hop 1: Khi xép mét lan xe:

Vao=m(Dy, )W/S] Voim=1.2;y,=1;y,=0,1672
5,,°=1140+0,833X=1140+0,833.200=1306,6(mm)
=> Vp00 =1,2(1+0,1672).72,5.10%/1306,6 = 77,71(N)
* Truong hop 2: Khi xép hai lan xe:

Va0 =M(D Y, WIS,

Voim=1;y, =1;y,=0,1672; y; =0,0; y,=0,0106
= Vg = 1(1+0,1672+0,0+0,0106).72,5. 10%/1306,6 = 65,30 (N)
Vay chon V = 77,71 (N)
Vay TH 1 lan xe dugc chon.

1.3.2.2- Tinh ban hdng (mut thira):
Diéu kién tinh M ban hing :

X=L- Bc-300>0

Trong truong nay X =1200 -500 -300 = 400(mm)

Sw’=1140+0,833X=1140+0,833.400=1473,2(mm)
Maoo=m.W.y/S,°=1,2.72,5.10% (-0,10) /1473,2=-5,91 (N.mm)
X

1.3.3. Té hgp néi luc cia bdn:
Noi luc cudi ciing phai duoc t6 hop theo cac TTGH
- TTGH cuong do 1:
My= n*[ yp1(Mws*+MwotMpp) + vp2Mwpw + YL (IM)M (]
V= n*[vpi(VwstVwotVep) + vp2Vwow + YL (IM)Vi]
Trong do:

Chiéu rong tonh toon cua dai ban Be 300 W
L
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- 1 = 0,95: Hé sb diéu chinh tai trong
- vp1 : Hé s6 vuot tai caa tinh tai 1: yp, = 1,25; yp1 = 0,9
- vpp - HE 86 vurot tai cua tinh tai 2 : yp, = 1,5; Yp, = 0,65
( Cac hé s6 yp < 1 khi ndi luc do tinh tai va hoat tai nguoc dau)
-y = 1,75: Hé s6 vuot tai cia hoat tai
- (IM) : Hé sb xung kich cua hoat tai ( chi tinh véi xe 6t6) = 1,25
+ Mws; Vws : Mdmen va lyc cét do trong lwong ban mat cau
+ Wwo ; Ve : MOmen va lyc cit do ban hing
+ Mpp; Vep - MOmen va luc cét do lan can,tay vin
+ Mwow, Vwow  : MOmen va luc cit do 1op pha
+ M. VL :Mdmen va luc cit do hoat Tai xe
Va00 =0,95[1,25(4,53+10,62+11,95) +1,5.4,7 +1,75.1,25. 77,71] =200,37(N)
M,0=0,95[1,25(-4834,4-9216)+1,5.(-656,6)+1,75.1,25.(-5,91)]=-17632,79(N.mm)
M,04=0,95[1,25.2134,43+0,9(-2328,24-4534,27)+1,5.868,67+1,75.1,25.19350,91]
= 45772,45 (N.mm)
Ma0=0,95[1,25.(-2961,10)+0,9.(1306,36+2488,32)+1,5(-1475,99)+1,75.1,25(-
20926,4)]
=-48276,65 (N.mm)
- Theo TTGH st dung :
My = Mws + Mwo + Mwep + Mwpw + (IM)M
TTGH sir dung chi ¢6 hé s6 xung kich do xe tai, cac hé s6 khac déu bang 1.
Voo = 4,53+10,62+11,95 +4,7 +77,71.1,25 =128,94(N)
Moo= -4834,4-9216-656,6-5,91.1,25= -14714,39(N.mm)
M»0,=2134,43-2328,24-4534,27+868,67+19350,91.1,25
=20329,2 (N.mm)
M300=-2961,10+1306,36 +2488,32-1475,99-1,25.20926,4
=-26800,41 (N.mm)
1.4.Tinh toan cot thép va kiém tra tiét dién
1.4.1. Tinh cét thép:
Cuong do vat ligu:
Bé tong : f°. = 30 MPa
Cét thép: f, = 400 MPa
Lép bao vé lay theo bang [A5.12.3.1]
Chiéu day tinh toan cua ban h¢= (hps, — 15)=200-15=185mm
Trong do6: - L&p bao vé phia trén bé téng day 30 mm
-L6p bao vé bé tong phia dudi day 25 mm
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Gia thiét dung thép N° 15 ; d, =16mm; A, =200 mm?
- d"=h¢-25- dy/2 =185-25-16/2 =152 mm
- d =hs-30- d,/2 =185-30-16/2 = 147 mm
Tinh cot thép chiu mé men duong :
M

u

330d
M,: Momen theoTTGH Cb 1
d: Chiéu cao c6 hiéu ( d" hodcd tuytheo khi tinh thép chiu M* hoac thép chiu M~
A= 2577245 01 (mmd)
330.152
Theo phu luc B,bang 4 chon N° 15a 150mm ;c6 A =1,000 (mm?)
Tinh cét thép chiu md men am :
A= My 4827665 L gq
330d — 330.147
-Theo phu luc B,bang B4 chon N° 15a 150mm ;c6 A’ = 1,000 (mm?)
2- Kiém tra cét thép
2.1- Kiém tra diéu kién ham lwong cét thép:

As:

Kiém tra cho cbt thép chiu mémen duong:

Phai kiém tra ca CT ludi trén va CT luéi dudi cia BMC

+ Kiém tra ham luong thép t6i da:
CT 16n nhat bi gidi han boi yéu cau vé d6 déo dai c<0.42d hoic a<0.42 ,d
Kiém tra d6 déo dai:

Af :
a= —Y_ <0428,d Véib=1mm
0.85f b

Trong d6 B, = 0.85 - 0.05(fc s 28} =0,85-0,05. (30;28j:0,836

—— . _( 1,00.400
=>g=| 22—/
0,85.1.30

j:15,68 <0,42.0,836.152 =49,85 (mm)
=> Pam bao yéu cau
+ Kiém tra ham luong thép téi thiéu:
A f.
p = —>003 —
b.d i,
:1,000
1.152
=> Pam béo diéu kién

=6,58.10" >003—_23 107
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+ Kiém tra ham luong CT phan bé:

3840 <67% CT tinh toan

% = <
CTPB \/S>C
Trong d6 S, 1a chiéu dai c6 hiéu cta nhip ban = S - bgyen pc= 2400-200 =2200 (mm)
o 3840

0 =
CTPB /—2200

Vay bé tri A =0,67.1,00 = 0,67 (mm?)

+ Poi véi cot thép doc bén dudi cuing dung N° 10a 150 (mm)
Cé A =0,75 (mm?)

+ Kiém tra c6t thop chiu momen &m

= 82%. Dung 67%

Kiém tra ham luong cbt thép téi da

¢ f
a= 1S L <0428,
0.85f.b

+b=1mm; ,=0,836

a= 2000400 15 68 0,42.0,836.147 =48,1 (mm)
0,85.30.1

=> Pam bao yéu cau

+Kiém tra ham luong ct thép tdi thiéu

A, f
= Ds> 003 =
P77 bd f

y
_ 1,000
1.147

=6.8.10%50,03. 22 =23. 103
200

+ Kiém tra ham luong CT phan bé:

%CTPB = &840 <67% CT tinh toan

C
Trong d6 S, 1a chiéu dai c6 hiéu cua nhip ban = S - bgyen pc= 2400-200 =2200 (mm)
3840 N
% = =82%. Dung 67%

CTPB = ooy g
Vay b tré A, =0,67.1 = 0,67 (mm?)
+ Pdi vai cbt thép doc bién trén dung N° 10a 150 (mm)

Cé A =0,75 (mm?)

2.2- Kiém tra cwong d9 theo mémen:
Phai kiém tra ca bién trén va bién dudi cia BMC
LAy mdmen vai tdm ving nén cia BMC
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Cong thuc kiém tra:
o Asf,(d - %) > M, Véi ¢ =0.9

15,68

M, =0,9.1,00.400.(152 - == ) = 48297,6 (N.mm)

M, = 45772,45 (N.mm)
— M =48297,6(N.mm) > M, = 45772,45 (N.mm)
=> Pam bao y&u cau.
2.3- Kiém tra nit:
+ Kiém tra cho momen duong :
Nt duoc kiém tra bang cach gisi han @ng suat kéo trong cot thép dudi tac dung cua tai
trong st dung fs, nho hon ng suat kéo cho phép fs,
fs < foa < 061,

Trong do:
* fs =n M Xy
CT
(Ung suat kéo trong cot thép ; Bé tinh (ng suat kéo trong cot thép ding momen theo
TTGHSD véiy = 7)

-n= % (Hé sé quy dbi tir thép sang BT)

Modun dan hoi cua cbt thép Es= 2.10°MPa
Mobdun dan hoi ctia bé tong E¢ = 0.043 " /f.

Trong d6 y. =2400 (Kg/m?®); f. =30
= Ec =0,043.2400%°./30 = 27691,465 (Mpa)

E 2.10° / 2 ,
-n= 2= ———— =72 = chonn=7 (Héso doi tur thép sang BT
E. 27961465 © (HE 50 quy dol tir thep sang BT)
- M: Mémen uén tinh theo TTGH SD b
M = Mws+ Mwg + Mpp + Mywpw + 1.25M T Ed,
- Icr: MBmen quan tinh cua tiét dién nut S—
+ Gia thiét x < d ma |
d =152 (mm) ; b =1 (mm); h, =H, -15 =200 -15 = 185 (mm) A
L4y momen tinh d6i véi truc trung hoa: | A

0.5bx?=nA(d'-x) + nAg(d-x) (1)

Giai pt tim x.
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(1)< 0,5.1.x2=7.1.(38-x) + 7. 1.(152 - X)
—x, = 37,2<d’ =38 (T/M)
X , = -66,32<0 (l0ai)

3

+nA(d'—Xx) ? + nAg(d-x)?

— Ier =

_1.37,2°
- ler=

+7.1.(38 -37,2) 2 +7. 1.(152 - 37,2)

— lcr =94045,3 (mm*)
+ Tinh tng suat kéo :
M
e

fs=n—.y

Trong do6 :
- M:Momen uén & TTGHSD 1
- y=d-x=152-37,2=104,8 (mm)
22005,96
94045,3

+ Tinh @ng suat kéo cho phép :

= fs= 7. 104,8 = 171,17 (N/mm?)

f

scl

Trong do :
- z:Tham sé chiéu rong caa vét nat trong diéu kién moi truong khac nghiét. z=23000
(N/mm)
- d, : Chiéu cao tinh tir th chiu kéo xa nhat dén tim thép gan nhat. d = 33 mm
- A Dién tich bé tdng c6 cling trong tam véi cét thép chiu kéo
A=2d..S véi S =150(mm) - budc thép
— A =2.33.150 = 9900 (mm?)

_ 23000
' (33.9900)"°

Lai ¢6 : 0,6f = 0,6.400 = 240(Mpa)
Theo diéu kién gia thiét ban dau : fs < fs, < 0.6 f,
fs = 171,17 < fs, = 333,95> 0,6 f | = 240 (Mpa)
lay fs,=0.6f, =0,6.400 = 240 (Mpa) > fs = 165,40 (Mpa)

= 333,95 (Mpa)

= Pat
+ Kiém tra cho mémen am :
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- LAy mdémen tinh di vai truc trung hoa:
Tuong ty phan trén ta c6 phuong trinh:
(Véix>d)
0.5bx?+ (n- 1) A (x—d")=nAg(d - x)
0,5.1. X2 +6. 1.(x- 33) = 7. 1.(147 - X)
05x*+13x-1190=0
Giai phuong trinh tim dugc X = 36,75 > d’ =33 =(T/M)

3

+(n-1) A (x—d")?+ nAg(d-x)?

— ler =

3
:1-3‘% +6.1.(36,75- 33)2 + 7.1.(147 - 36,75)?
— Iy =101714,2 (mm*)
+ Tinh tng suat kéo :
L
ICT

fs=n—.y

Trong do6 :
- M : M6men ubn é TTGHSD 1
- y=d-x=147-36,75 = 110,25 (mm)
27702,57
101714,2

+ Tinh tng suat kéo cho phép :

= fs=7 110,25 = 210,19 (N/mm?)

f =

scl

Trong do :
- z:Tham sé chiéu rong caa vét nut trong diéu kién moéi truong khic nghiét. z=23000
(N/mm)
- d, : Chiéu cao tinh tir thé chiu kéo xa nhat dén tim thép gan nhat. d = 38 mm
- A Dién tich bé tdng c6 cling trong tam véi cét thép chiu kéo
A=2d..S véi S =150 (mm) - budc thép
— A=2.38.150 = 11400 (mm?)

23000
= fg, = = 303,97 (Mpa
' (38.11400)" (Mpa)

Lai ¢6 : 0,6f = 0,6.400 = 240(Mpa)

Theo diéu kién gia thiét ban dau : fs < fs, < 0.6 f,
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fs = 210,19 < f5, = 303,97> 0,6 f, = 240 (Mpa)
lay fs,=0.6f =0,6.400 = 240 (Mpa) > fs = 206,98 (Mpa)

= Pat

3 Bé tri cét thép:

- D6i voi cbt thép ngang bén dudi chiu mémen (+) ta ding @16 a 150.
- Pdi voi cét thép ngang bén trén chiu mdmen (-) ta ding @16 a 150.
- Pbi voi cbt thép doc bén dudi ta dung @12 a 150

- B4i voi cbt thép doc bén trén ta dung @12 a 150

@ 16 a 150
o % " " . . . . .
T~ T~
e Py — Py Py e e Py
@? 12 a 150
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CHUONG II : TINH TOAN NOI LUC DAM CHU
2.1.Tinh ndi lre dam chii:
Dam chu 1a ddm bé tong du tng luc, khi tinh ndi lyc chitinh cho 1 dim bat loi nhit,

cac dam khéc thiét ké theo dam do.

1/2 MAT CAT GIUA NHIP 1/2 MAT CAT TAI GO
10»» 60 MM10 10»» 60 »»10
1 1 1 1
8 _J8
15 | 15
5] —y
)ﬁ 5
20
97 175
60
20 20
—
20
20
q 60 Ll
H =1,95m
Hp=0,2m

2.1.1.Tinh tdi cho 1 dam:

2.1.1.1.Tinh tdi giai doan 1 (9,) - (giai doan cing kéo cét thép DUL):

H = % .38=1,95(m) — Chon H = 1,95(m) ; Hy = 0,2 (M)

Annip= [(H - Hp)by, + (0.6 - b,)0.2 + (0.6 - b,,)0.2/2 + (0.6 - b,,)0.08 + (0.8 - b,,)0.15 + (0.8
- b,)0.15/2]

Annip= [(1,95- 0,2).0,2 + (0,6 — 0,2).0,2 + (0,6 -0,2).0,2/2 + (0,6 — 0,2).0,08+ (0,8-
0,2).0,15 + (0,8 —0,2).0,15/2]=0,64(m?)

Annip= 0,64 (m?)

Acsi= (H - Hy)0,6 +0,2.0,15 + 0,05.0,1(m?)= (1,95- 0,2).0,6 + 0,2.0,15 + 0,05.0,1
Agsi=1,09(m?)

Agsi +A

2 o cha :[ANhip.(38-2.(2+1)+A65i.2.2+%.2.1].;/—°8

= g :[0,64.(38—2.(2+1)+1,09.2.2+M_Z_l].%

0:=17,15 (KN/m)
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2.1.1.2-Tinh tdi giai doan 2 (khi d6 ban mdt cau): (g2)
1. Trong lwong ban: g,=S.hy. 7,=2,4.0,2.24=11,52 (kN/m)
2. Trong lugng tAm dan:

Gy= (S-0,6).0,08. 7,=(2,4 —0,6) .0,08.24=3,456 (KN/m)

3. Trong luong dim ngang dé tai chd: gg,= (S - 0,6).(1,872; 0,3).0,2.7,

_(24-06).(1,75-0,3).0,2.24

- 8,50

& Gp=Qy+0u+Qan = 11,52 +3,456 +1,47=16,45 (kN/m)
2.1.1.3.Tinh tdi giai dogn 3 (khai thac): (J,)

dn =1,47(kN/m)

1. Lan can,tay vin: (truc tiép)

gic= 7,68.2/5 = 3,07 (KN/m)

2. L6p phu: g,,=2,684.7/5=3,75 (KN/m)

=> g3= Qi+ gip= 6,82 (KN/m)
2.1.2.Vé dwong anh huwéng M va V:
a, V€ duong anh huong M va V: tai cac tiét dién: L/, , L/g,L/,,3L/, L/,
-Tai tiét dién 100 :x=L/1=37,4 (m)

\‘\‘\‘\ \‘\‘?‘\
37,4 m

7 )
7 4

M . D.AH V,
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-Tai tiét dién L/8 = 4,675 (m)

‘\
X
N ’ 37,4m
D.AH M,
X @
D.AH \,
1 @
o, =X x L= A48 57g 374
L 2 37,4 2
-, =76,49 (m2)
_y 2 2 ) 2 2
o = LTX xE _ (374-4675 4675 _ 14,03 (m2)
V2 2L 2.L 2.37,4 2374
- Tai tiét dién L/4 = 9,35 (m)
\‘\,\‘\ X ) !_‘_g%
I ‘ 37,4 m
D.AH M.
X ®
A D.AH Vj
1 @
®,,= Lx L_ M_g,%_ 374
L 2 37,4 2
-0, =131,13 (Mm2)
L_x? 2 ) 2 2
- X" x* _ (374-935)° 935 - 9.35 (m2)

2L 2.L 2374 2374
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- Tai tiét dién 3L/8 = 14,025 (m)

\‘\
T 374m
D.AH M,
‘
5 DAH \,
1 EE
o =X, L_ M.M,OZS. 374
(CT 374 2
> o,, =16392(m2)
L_x*° 2 i} 2 2
= LTX X (74-14025F 1402588 oo
2L 2.L 2374 2374
- Tai tiét dién L/2 = 18,7 (m)
T X " F‘—g)rp
4
374 m
D.AH Mg
©
| DAH Vg
1 1@
o =L=x L_ M_lgj_ 374
Ms T T 374 2

> o,, =174,85(m2)

L-x" x* _ (374-187)° 187
2L 2L 2374 2.37.4

®y5 = =0 (m2)
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Bdng tong hop cdc gid tri noi luc tai matcat :L/,,Lly,L/,,3L/s, L/,

Tiét dien | L/, L/ L/, 3L/ L/,

X 0 4,675 9,35 14,025 18,7
Wy 18,7 14,03 9,35 4,675 0

Wiy 0 76,49 131,13 163,92 174,85

» Tinh noi luc giai doan 1
+ Chua ké hé s6 tai trong (TTGH st dung)

Mc = g - Wy
Ve = g1-wy
+ C6 ké dén he so tai trong (TTGH cudng do 1)
M=125.¢,.wy
V=125.g .wy

Bdng tong hop néi luc do tinh tdi 1 tai cdc mdt cdt : L/, ,L/g,Ll,,3L/g, L/,

Tiét dién | L/, L/g L/, 3L/, L/,

Tinh tai g, = 17,15 (KN/m)

Mc 0 1311,8 2248,88 2811,23 2998,68
M 0 1639,75 2811,10 3514,04 3748,35
Ve 320,71 240,61 160,35 80,18 0

\% 400,88 300,77 200,44 100,22 0

= Néi luc giai doan 2
+ Chua ké hé s6 tai trong
Mce = (8 + Zow) - Wnm
Ve = (g + Zow) - Wy
+ CO ké dén heé so tai trong
M = (1,25.g. + 1,5.2pw) - Wy
V = (1,25g,. + 1,5gpw) - Wy

Bdng tong hop néi luc do tinh tdi 2 tai cdc mdt cdt : L/, ,L/g,Ll,,3L/g, L/,

Tiét dién | L/, L/g L/, 3L/ L/,

Tri s6 tinh tai g, = 6,82 (KN/m)

Mc 0 521,66 894,31 1117,93 1192,48
M 0 723,79 1240,82 1551,09 1654,52
Ve 127,53 | 95,68 63,77 31,88 0

\Y 176,95 | 132,76 88,47 44,24 0
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2.2. Tinh hé s6 phan phdi mémen va hé sé phén phdi luc cit:

2.2.1-Bdc trung hinh hoc tic dung phén diic sin

1 0
- E R = E%E v/mmr/
EQ T g
s \
b b
- I s |
I N |
. A
o ‘ AN ‘
- e E’[ |
| | ‘ |
T ) ) o bl
+hy=150 + %: 150 + %) = 225 mm
+hy=h, + %_2oo+ % = 300 mm
+ Ag :bv.Hd+(O,6'bw).o,O8+bw. H ql .2+(b1'bw) H q2
A,=0,2.1,75+(0,6-0,2).0,08+0,2. 0,225.2+(0,6-0,2). 0,3
A,= 0,592 m*
+ Momen tinh véi day: S
H2 0,08 H H’
Sgs =hy.—*+ (b —N,).0,08.(H, ——) +2.h,.H,.(H, 0,08—7‘”)+(b1—bw)- 2‘”
2
Syi= 0.2, 175 008 02225 . +(0,6-
2
0,2). &3
Sy =0,737 m’
*) M6 men quan tinh: 1
S
yg —_—9d gd _ O 737 1 24 m
A, 0592
+ oy, = Hd-y;j =0,51m
H,* H,’
e 1,mh, 0 - B0 b) B - e, T
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H,,: H
1(122 +(bl_hlv)'HqZ'(ydg _qu)z
3
0,225, . 0,6-0,2). 208
2 12

0,225

H
+2, Hy (%~ == + (0, -1, ).

1,75°

2 + 0,21,75(1,24' +(O’6_012)O,08(0,51- 0,028 )2

+1,=0,2.

0,225° 0,3°

24+(06-0,2). —+
) +( )12

+2.0,2. +2.0,2.0,225.(0,51-0,08-

(0,6-0,2).0,3.(1,24- %2

,-0,69 m*
* Tinh hé s6: Kg=n(lg+ A .e2)

+ n:% trong d6 E,: mo dun dan hoi bé tong ban c6 f.'=30 Mpa
d

E, : m6 dun dan hoi bé tong dam c6 f.'=50 Mpa
+ E, =0,043..1°4[f. =0,043.2400"°.30°° = 27691Mpa

+ E, =0,043.."° ./ f. =0,043.2400"°.50°° = 35750Mpa

+n=5s 20,774

d

t h, —0,015

+eg:y;+35:y;+ 0,2_0,015:

=0,51+ 0,6

* Thay vao ta co:
Kg=n(lg+ A .e2)=0,774.(6,9.10"" +5,92.10°.600) = 0,53.10"

2.2.2.Tinh hé s6 phin phoi mé men:

DAM NGOAI | DAM NGOA|

DAM TRONG
1) DiAm trong:

0.4 0.3 K 0.1
o (5] () 2
4300) (L) (L*t
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gt = 0,06 + [2400)“( 2400)"'3 053107 1" _; g0y
M= 4300) \37400) |37400185° '

- Hai lan xe:
0.6 0.2 0.1
K
mg?, =0,075+ i) E) -
29000) (L) \L*t

0,6 0,2 12 \01

ma;, 20075 + (3500] (o) (svmensss) =073
Trong do:

+ S : khoang cach hai dam chu S = 2400 (mm)
+ L =(Lp -2 x300) =38000 - 600 = 37400 (mm)
+1ts = hp - 15 =200 -15 = 185 (mm)
2) DAm ngoai:
- M6t 1an xe : tinh theo don bay =>
| 0,3 1,8m

05 [03] 04 2.4m )

y2 Dah R1
yl 1

y,=1,17
y2:0,42

mg?, = mL%:l,Z. M:o,%

- Hai lan xe : mg;, =e.mg,’

e= d, +0,77=>1
2800

+ Voide=L - 500 = 1200 - 500 = 700 (mm)

e=077+ 99 10251
00

= mg;, =e.mg; =1,02.0,73=0,74
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Ta cé bang téng hop nhir sau:

Xép tai Dam trong | Dam ngoai
1lanxe {0,502 0,95
2lanxe |0,73 0,74

Két ludn: Hé s6 phan phdi mémen chon 14y : mgy = 0,95
2.2.3.Tinh hé sé phan phoi lice cit:
1) Dam trong :
* 1 1an xe SmgS! = 0.36 + —>_
7600

S mgS =0.36 + %’ = 0,68

S s Y
*>2lanxe: mgy' =0.2+ 3600 (10700}

2
L mgM =02+ 2400 ( 2400]

3600 (10700
=0, 82
2) Dam ngoai:
- M6t lan xe : mgS® =0,5.1,2.(S-0,6)/S
— mgy =0,5.1,2.(2400-0,6)/2400=0,59
- >Hai lan xe:
mg = emgl

Véie=0,6+ d, =0,6 + 700 =0,83.Vie >l néntachone=1
3000 3000

= mg.* =1.0,82=0,82

Ta cé bang téng hop nhu sau:

Xép tai Dam trong | Dam ngoai
llanxe |0.68 0.59
2lanxe ]0.82 0.82

Két ludn: Hé s6 phan phdi luc cit chon lay: mg\'\,/I '=0.82
2.3.Tinh m6 men va luec ciit do hoat tai:(c6 hé sé6 PPN):
a. Néi liec tiéu chudn chira ké dén hé sé phan phoi ngang

V& dudng anh huéng va tinh gia tri M va V tai cac tiét dién: L/, , L/y, L/, , 3L/, L/,
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2.3.1.Tiét dign L (Chi c6 lwe cir):

9,3 KN/m

Vi
9

37,4 m

145 145 35
4,3m 4,3m

Y
9

Y1 Yo Y3

, =

+Hy, =1
_ 37,4-43
374
37,4 2x4,3
374
37,4-12
37,4

+) y, = 0,885

+)y;, =

=0,77

)y, = = 0,968

+ Luec cét do xe 3 truc :

V=145(y,+y,) + 39y,

— V= 145.(1 +0,885) + 35.0,77= 300,28 (KN)

+ Luec cét do xe 2 truc :

V= 110(y,+ y 4 )(KN)

= V = 110.(1 +0,968) = 216,48 (KN)

+ Luec cét do tai trong Lan:

V= 1/2.y1.L.9,3(KN)

= V.= 0,5x1x37,4x 9,3= 173,9 (KN)
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2.3.2. Tiét dign tai L/8 = 4,675m ( C6 cd M&V)

9,3 KN/m
v
!_‘_VTP [ ‘ TTT ‘ 1
37,4 m
110 110
1,2
145 145 35
4,3m 4,3m »
B.a.h M,
1 inyz Y3
e
110 110
1,2
145 145 35
4,3m 4,3m
b.a.h Vv,
il Ve Y V5o
a, Mdmen
4y, = S1AZ481 475 - 409
37,4
Hy, = 374-4675-43 ; e _ a5
37,4
Yy, = 37’4_4’675_2'4’3.4,675 =301
37,4
9y, = 374-4,675-12 4675 =3.94
37,4
+ Momen do xe 3 truc : M= 145(y,+y,) + 35y,(KNm)
= M = 145.(4,09+3,55)+35.3,01=1213,15(KNm)
+ Momen do xe 2 truc: M= 110 (y,+y,) (KNm)

= M=110.(4,09+3,94)= 883,3 (KNm)
+ Momen do tai trong Lan: M=9.3w,, (KNm)

= M= %.9,3.37,4.4,09 = 711,29 (KNm)
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b,Luc cat:
37,4-4,675
+ =X v = 0’875
) Vs 374
374-4675-43
+)y, = = =0,76
)Ye 374
+) Y, = 374-4675-2.4,3 = 0,645
37,4
37,4-4675-12
+)y, = < =0,843
)Y 374

+ Do xe 3 tryc : V=145(y,+vy,) + 35y, (KN)

= V =145.(0,875 +0,76) + 35.0,645= 259,65 (KN)
+ Do xe 2 truc: V=110 (y,+Vy,) (KN)

= V=110.(0,875 +0,843)= 188,98 (KN)

+ Do tai trong Lan: V= 93w, (KNm)

- V= %x9,3x0,875x(37,4 — 4,675)= 133,15(KN)

2.3.3. Tiét dién tai L/4 = 9,35m

9,3 KN/m

374 m

110 110
1,2

145 145 35
4,3m 4,3m

Wﬂyz Yy

110 110
1,2

b.a.hwm,

145 145 35
4,3m 4,3m

Y1 inxz//M b.ahv,
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a, MGmen

)y, = 7,0125

+)y, =
5,94

+)y, = 4,86
+)y, =6,71

+ Momen do xe 3 truc : M= 145(y,+y,) + 35y, (KNm)

= 145.(7,0125 + 5,94) + 35.4,86

= M=2048,21 (KNm)

+ Momen do xe 2 truc: M= 110 (y,+vy,) (KNm)
= M=110.(7,0125 + 6,71)= 1509,48 (KNm)

+ Momen do tai trong Lan: M=9.30,, (KNm)

= M= %.9,3.37,4.7,0125 =1219,54 (KNm)

b,Luc cat:

+)y, =0,75
+)y, =0,64
+)y, =0.52
+)y, =0.72

+ Do xe 3 truc : V=145(y,+y,) + 35y, (KN)
= V = 145.(0,75+0,64) + 35. 0,52=219,75(KN)

+ Do xe 2 truc:

V=110 (y;+y,) (KN)

= V=110.( 0,75+0,72)= 161,7 (KN)
+ Do tai trong Lan: V= 93w, (KNm)

V= % 9,3.0,75.(37,4 — 9.35)

= 97,82(KN)
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2.3.4.Tiét dign 3L/8 = 14,025 m

9,3 KN/m
' S R R R T T
T T
374 m |
110 110 /
12
145 145 35
I D.AhM,
Yil Ya Yo
110 110
12
145 145 35
$4,3m‘L4,3mJ]
b.a.hvy,

W Valy

a, Mdmen
+)y, =8,77
)y, =7,15
+)y, =554
+)y, =8,32
+ Momen do xe 3 tryc : M= 145(y,+y,) + 35y, (KNm)
= M =145.(8,77+7,15) + 35. 5,54= 2502,3 (KNm)
+ Momen do xe 2 truc: M= 110 (y,+vy,) (KNm)
= M=110.(8,77+7,15)= 1879,9 (KNm)
+ Momen do tai trong Lan: M=9.3w;, mg, (KNm)

= M= %.9,3.37,4.8,32 = 1525,19 (KNm)

b,Luc cit:
+)y, =0,625

+)y, =0,51
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+)y, =04
+)y, =0,6
+ Do xe 3 truc : V=145(y,+y,) + 35y, (KN)
= V = 145.(0,625+0,51) + 35. 0,4= 178,58 (KN)
+ Do xe 2 truc: V=110 (y,+vy,) (KN)
= V=110.(0,625+0,6)= 134,75 (KN)
+ Do tai trong Lan: V= 930, (KNm)
— V= % 9,3.0,6.(37,4 — 14,025)= 67,93(KN)

2.3.5. Tiét dién taivi tri L2 = 18,7m

9,3 KN/m
T T
374 m
110 110
1,2
145 145 35
4,3m 4,3m )
b.a.h M,
\¥FJV4\VZ/¥3/
110 110
1,2
145 145 35
4.3m 4.3m
D.a.h v
R
a, Mdémen

+)y, =72

+)y, =9,35

+)y, =72

+)y, =8,75

+Momen do xe 3 truc: M= 145(y,+ y,) + 35y, (KNm)
= M= 145.(7,2+9,35) + 35. 7,2= 2651,75 (KNm)
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+ Momen do xe 2 truc: M= 110 (y,+vy,) (KNm)
= M=110.(7,32+9,35) = 1991 (KNm)

+ Momen do tai trong Lan: M= 9.3»,, KNm)

= M= %.9,3.37,4.9,35 =1626,06 (KNm)
b,Luc cét:

+)y, =05

+)y,=0,385

+)y, =0,27

+)y, =047

+ Do xe 3 tryc : V=145(y,+vy,) + 35y, (KN)

— V = 145, 0,5+0,385) + 35. 0,27= 137,05 (KN)
V=110 (y,+y,) (KN)= V= 110.( 0,5+0,47)= 106,7 (KN)

V= 9.30; (KNm)

+ Do xe 2 truc:
+ Do tai trong Lan:
V= % 9,3.0,5.(37,4 — 18,7)= 43,48 (KN)
Chuy:
- Khi xép hoat tai xe tai thiét ké (3 truc) va xe 2 truc phai xép sao cho hiéu tmg 1a bat loi
nhét.

Bang tong hop ndi luc do hoat tai:
N I—hoat tai — [N I—téi trong lan + maX(N I—xe tais N I—tandem)]

Noi lyc | Tai trong Tiet dien
L L/4 L/8 3L/8 L/2
Xe 3 truc 0 1213,5 |2048,21 |2502,3 |2651,75
M Xe 2 truc 0 883,3 1509,48 | 1879,9 1991
Lan 0 711,3 1219,54 |1525,19 |1626,06
M, téng cong 0 1924,8 | 3267,75 | 40275 |4277,8
Xe 3 truc 300,28 | 259,65 |219,75 178,58 137,05
\Y/ Xe 2 truc 216,48 | 188,98 161,7 134,75 106,7
Lan 173,91 |133,15 97,82 67,93 43,48
V, tdng cong 690,67 | 392,8 317,57 | 246,51 180,53

2.4.T06 hop ndi luc theo cic TTGH:

B, 12000

Sélanxe : N, = =
3500 3500
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Vay s6 1an xe 1a: 3( 1an)
N, =3lan
Hésblanxe :m=1,2
2.4.1.M06 men:
Mcp= N[1,25 (M1 + My + M)+ 1,5M,+1,75. (M + IM.M )]
Trong do: n=0,95
IM: hé sb xung kich (IM=1,25).
M; , M5: 1a m6 men do tinh tai & cac giai doan chua nhan hé $6.
M, : Mdémen do lan can.
My, : MOmen do 16p phu gay ra.
M_n: Momen do tai trong lan chua nhan hé s6 vuot tai va hé sd xung kich.
M. : Momen do hoat tai 6t6 (3 truc) chua nhan h¢ s vuot tai va hé sb xung
kich.
. T6 hop néi luc theo TTGH cuong do 1
M, =n[1,25(Myy + Mpp) + 1,5. Mpy, + 1,75. ms-(Myy + IM. M) |
V. =1[1,25(V41 + Vep) + 1,5 Vpy + 1,75.mEE (Vi + IM. V)]
1. Tiét dién tai vi tri L/1 (tai goi)
V, = n[1,25(g1.wy + gpp-Wp) + 1,5. gpw-wy + 1,75. mEE (Vi + IM. V)]
V,= 0,95[1,25.(320,71 + 57,41) + 1,5.70,12 + 1,75.0,82(173,91 + 1,25.300,28)]
V, = 1297,72 (KN)
2. Tiét dién tai vi tri L/8
M, =1[1,25(g1- W + gpp-Wm) + 1,5gpw- Wi + 1,75m5E(Myy + IM. M,,)]
M, =0,95[1,25.(1311,8 + 234,82) + 1,5.286,84 + 1,75.0,95.(711,3 + 1,25.1213,5)]
M, = 5764,48 (KN.m)
V,=1[1,25(g1. Wy + gpp-Wy) + 1,5. gpw. Wy, + 175 miE (Vi + IM. V)|
V, =0,95.[1,25. (240,61 + 43,07) + 1,5.52,61 + 1,75.0,82(133,15 + 1,25.259,65)]
V, =1035,82 (KN)
3. Tiét dién tai vi tri L/4
M; =1[1,25(g1- Wi + Gpp-Wm) + 1L,5gpw. Wi + 1,75mL (Mg + IM. M)
M;
=0,95.[1,25.(2248,88 + 402,57) + 1,5.491,74 + 1,75.0,95(1219,54 + 1,25.2048,21)]
M; = 9819,05 (KN.m)
V3 =1[1,25(g1. Wy + gpp-Wy) + 1,5. gpw-wy, + 1,75 mEE (Vi + IM. V)]
V, = 0,95.[1,25. (160,35 + 28,7) + 1,5.35,06 + 1,75.0,82(97,82 + 1,25.219,75)]
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V, = 782,27 (KN)
4. Tiét dién tai vi tri 3L/8
M, =1[1,25(g1. Wm + Gpp-Wm) + 1,5gpw. Wm + 1,75mbE(Myy + IM. M) |
M, =0,95[1,25.(2811,23 + 503,23) + 1,5.614,7 + 1,75.0,95(1525,19 + 1,25.2502,3)]
M, = 12160,9 (KN.m)
V,=1[1,25(g1. Wy + gpp-Wy) + 15. gpw. Wy + L75. maE (Vi + IM. V) |
V, = 0,95.1,25. (80,18 + 14,35) + 1,5.17,53 + 1,75.0,82(67,93 + 1,25.178,58)]
V, = 534,15 (KN)
5. Tiét dién tai vi tri L/2
M; =1[1,25(g1-Wm + Gpp-Wm) + 1L,5gpw. Wi + 1,75mbE(Myy + IM. M)
M.=0,95. [1,25. (2998,68 + 536,79) + 1,5.655,69 + 1,75.0,95(1626,06 + 1,25.2651,75)]
M. = 12936,02 (KN.m)
Vs=1[1,25(g1. Wy + gpp-Wy) + 1,5. gpw- Wy + 1L75. maE (Vi + IM. V)]
V5=0,95.[1,25.0 + 1,5.0 + 1,75.0,82(43,48 + 1,25.137,05)]
V. = 292,82 (KN)
» T6 hop noi luc theo TTGH sit dung
M, = (M, + Mp,) + Mpy + mit. (M y + IM.M,)
Vi=(Vg + Vp,) + Vpy + mgL. (Vin+IM.V, )
1. Tiét dién tai vi tri L/1 (tai goi)
V)= (Vg1 + Vi) + Viy + mEb (Vi + IMLV, )
Vi = (g-Wy + Zpp-Wy) + gpw-Wy + mgh. (Vin + IM.V())
V, = (320,71 +57,41) + 70,12 + 0,82 . (173,91 + 1,25.300,28)
V, = 898,63 (KN)
2. Tiét dién tai vi tri L/8
M, =[(g1.Wm + Gpb-Wim) + gow- Wi + m5-(Myy + IM. M)
M, =[1311,8 + 234,82 + 286,84 + 0,95(711,3 + 1,25.1213,5)]
M, =3950,23 (KN.m)
V,= [(91-Wv + gpp-Wp) + gpw- Wy + méL(Vuv + IM. VLL)]
V, = [240,61 + 43,07 + 52,61 + 0,82(133,15 + 1,25.259,65)]
V, =711,61 (KN)
3. Tiét dién tai vi tri L/4
M; = [(g1- Wi + Gpb- W) + Gpw- W + mgt(Myy + IM. M)
M, =[2248,88 + 402,57 + 491,74 + 0,95(1219,54 + 1,25.2048,21)]
M, = 6734 (KN.m)
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Vi =[(g1. Wy + pp-Wy) + gpw Wy + mE (Vi + IM. V)]
V,=1[160,35 + 28,7 + 35,06 + 0,82.(97,82 + 1,25.219,75)]
V,;=529,57 (KN)
4. Tiét dién tai vi tri 3L/8
M, = [(g1- Wi + Gpb-Win) + Gow- Wy + mgE(Myy + IM. M)
M, = [2811,23 + 503,23 + 614,7 + 0,95(1525,19 + 1,25.2502,3)]
M, = 8349,57 (KN.m)
V= [(g1-wo + gpp-Wy) + gow- Wy + m&E (Vi + IM.V,,)]
V, = [80,18 + 14,35) + 17,53 + 0,82(67,93 + 1,25.178,58)]
V,=1350,81 (KN)
5. Tiét dién tai vi tri L/2
M; = [(g1-Wim + pb- W) + Gow- Wi + me-(Myy + IM. My,)]
M; = [2998,68 + 536,79 + 655,69 + 0,95(1626,06 + 1,25.2651,75)]
M; = 8884,87 (KN.m)
Vs = [(91-Wv + gpp-Wy) + gpw- Wy, + méL(VLN + IM. VLL)]
V. = [0+ 0 + 0,82(43,48 + 1,25.137,05)]
V. = 176,13 (KN)
e V& biéu d6 bao md men va luc cit theo TTGHCD1

* Biéu d6 bao momen (KN.m)

5764,48

12936,02

105

* Biéu d6 bao luc cat (KN)

782,27
534,15
292,82

VCD 1

Vios
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2.5. Tinh toan va bd tri ¢t thép dul:
2.5.1.50 bj:

Str dung tao thép 7 soi ($5mm) 15.2mm, A = 140 mm’.
+ Cuong d¢ kéo quy dinh cua thép UST :f |, =1860(MPa) .
+ Gidi han chay cta thép ung suit trudc : f,=009f, =1674(MPa) .
+ Modun dan hoi cua thép g suat trude : E, =197000(MPa) .

M
+A =—
oz
+ f, =0,85f, =0,85.1674=1423 Mpa
_ t, _ ~ 185_ 2
+2Z2=09 (H, +ts)—§s—0,9 (750+185;7—1649 mm
+ Mcp=12936,02.10° N.mm
6
'+AZ== M :129360210 ~5965
®TfZ 14231649
1. 5965 _ . L )
+S0 bo: n= =6,09 (b0) chon 7 b6-> A, =6860mm

40.7

(1 b6 =7 tao 15,2mm, A(1 tao)=140 mm?)
1- B tri va udn cot thép DUL:

o
n
—

7
Py
} 4

4] \
S| |e<
N

101 102 103 104
I I
\ \
| |
\ |

200 200

\
\

o
n
—

| | |

150 ||| 3440 | 3440 | 3440 | 3440 | 3440 | 112

300 1=37400 300
Ld=38000
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1)

105

=

\ I
\
\

+

200 )}, 200 1,150

1400
1600
1750

1200

I
L/

/150 1150 1150 }150 | ‘

ol B

? 9

100200100,

Tat ca cac bo uon cong parabon bac 2:

2 2 ) Neo

Neo |
i i )(
&E;y [
X \
H ——r y= 1—5 (1-x)x.

- ddy dam

y

Tinh cac thong s6 hinh hoc ciia cic bo cdt thép:
A e 4 vs 1 8f?

Chiéu dai 1 bolaL=I1+ =

8.50°

Bo6 1 c6 1=37400, f,=150-100=50 - L,=37400+ =37400,2 mm
3.37400

8.150°

B6 2 cd | = 37400, f,=350-100-100=100 - L,=37400+ 3 374002 37401,7 mm

2
BG 3 ¢6 1=37400, f,=1750-100-550=1100 > L, =37400+ S1r 00
337400

2
BG 4 ¢ 1=37400, f,=1750-200-350=1200 > L,=37400+ 2200
3.37400

=37493,8 mm

=37511,6 mm

2
B6 5 c6 1=37400, f,=1750-300-150=1300 > L, =37400+ 2‘23380: 37531 mm

*Chiéu dai trung binh:
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2.(374002+374017)+374938+375116+37531 _

L= e

= 37448,6 mm

2) ToadoyvaH:
= —2f (1-x)x va  H=f+a-y

B6 1 cd a=100 mm
B6 2 ¢6 a=100+100=200 mm
B4 3 ¢ a=100 mm
B6 4 ¢ a=200 mm
B4 5 cd a=300 mm
*Tai MC101 -> x=4675 mm

4.50

B6 1: f=50 , a=100, y= (I— X)X = —.€7400-4675 .4675=18 mm

:f+a-y:50+100-18:132 mm

B6 2: £=100 , a=200, y=21 - L i—xx= ‘;igo €7400— 4675 4675=36 mm
H:f+a-y:100+200-36:264 mm
41100

B6 3: f=1100 , a=100, y— (|— X)X = = 7400 4675 4675=396 mm

H:f+a-y:1100+100-396:804 mm
4.1200

B6 4: f=1200 , a=200, y— (I— X)X = . €7400-4675 4675 432 mm

H:f+a-y:1200+200-432:968 mm
4.1300
374007

H=f+a-y=1300+300-468=1132 mm
*Tai MC102 -> x=6880 mm

Bé 1: f=50 , a=100, y=32 mm
H=f+a-y=50+100-32=118 mm

Bé 2: f=100 , a=200, y=64 mm
H=f+a-y=100+200-64=236 mm

Bé 3: f=1100 , a=100, y=704 mm
H=f+a-y=1100+100-704=496 mm

Bé 4: f=1200 , a=200, y=768mm
H=f+a-y=1200+200-768=632 mm

Bé 5: f=1300 , a=300, y=832 mm
H=f+a-y=1300+300-832=768 mm

B6 5: f=1300 , a=300, y— z (|— X)X = .€7400- 4675 4675=468 mm
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*Tai MC103 -> x=14025 mm

Bé 1: f=50 , a=100, y=48 mm
H=f+a-y=50+100-48=102 mm

Bé 2: f=100 , a=200, y=96 mm
H=f+a-y=100+200-96=204 mm

Bé 3: f=1100 , a=100, y=1056 mm
H=f+a-y=1100+100-1056=144 mm

Bé 4: f=1200 , a=200, y=1152mm
H=f+a-y=1200+200-1152=248 mm

Bé 5: f=1300 , a=300, y=1248 mm
H=f+a-y=1300+300-1248=352 mm

*Tai MC104 -> x=18700 mm

B6 1: f=50 , a=100, y=50 mm
H=f+a-y=50+100-50=100 mm

B6 2: =100 , a=200, y=100 mm
H=f+a-y=100+200-100=200 mm

B6 3: f=1100 , a=100, y=1100mm
H=f+a-y=1100+100-1100=100 mm

B6 4: f=1200 , a=200, y=1200mm
H=f+a-y=1200+200-1200=200mm

B6 5: f=1300 , a=300, y=1300 mm
H=f+a-y=1300+300-1300=300 mm

Ta c6 bang toa dd ¢t thép DUL:

B6 MC100 MC101 MC102 MC103 MC104
H(mm | y(mm | H(mm | y(mm | H(mm | y(mm | H(mm | y(mm | H(mm | y(mm)

1 |150 0 132 18 118 32 102 48 100 50

2 ]300 0 264 36 236 64 204 96 200 100

3 |1200 |0 804 396 | 496 704 | 144 1056 | 100 1100

4 1400 |0 968 432 | 632 768 | 248 1152 | 200 1200

5 |1600 |0 1132 | 468 | 768 832 | 352 1248 | 300 1300
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*Tim trong tAm cot thép DUL:

+ MC 100:
1115
| I
| 17 |
Ay - | -
L Y > é
|
y,= ab.(50.2+350.2 +1200+1400+1600’:721,46 mm

7.a,

Vi a,: dién tich 1 bo

+MC 101:
. RN,
e [ { —
[ ] ® %
| ]
y,= a,.€32.2+264.2+804+ 968+1132/:490’31 mm
7.2,
+MC 102:

768

632

Yp
236

118

y,= a,.€4182+ 236.§+496+632+768/:372 mm
a,
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+MC 103:

Yp
102
204
114
248
352

SN

y.= a,.€02.2+204.2+114+ 248+ 352:

o =173,14 mm
7.4,
+MC 104:
® i ® 3
o ® o o 58"
” | = Q

|
y,= a,.€00.2+200.2 +100+200+300 _
o=
7.2,

=171, 43 mm
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2.6.Tinh dic trung hinh hoc tiét dién:
1.Mit cat 104 (giira nhip):
a) Giai doan 1 (cing kéo cbt thép

DUL-trtr 16 rong): bx | /Dz
2 2 100 b, 100
+F,=n, 729 =7 31460° 1785 oy L\ -t it
+A,=A  -F,=592000-19782=572218 mm’ Hy g/
+Mb men tinh véi ddy: S°,, y,=171,43 mm b, TR b, vl
' it
S°,=S,, - F,y,=737000000  — /

— 3 g T-=F
19782.131,43 = 733608771,7 mm N 2 77 G,
+yd1:h =1282,04 mm 4//

A& FI:I / }‘d
+y', = H, —y%,=467,96 mm T - 1yl
E, _ 197000 , . H — 4
+n =S = =5,51 (hé sb quy ddi t 2
n, E.- 35750 (h¢ s6 quy doi tir ‘q I
T . F
thép sang bé tong) b,
|

3 3 3

d Hd 2 t1 t t1 2 qu
+hN'Hd-(y 1_7) +(bt_QN)-E"'(bt_h/v)-tl'(yl_E) +2'h/'?+

H
=T

H,, Hy,
28, Hoy (' —t, = —2)" + (b, - km +<b1 b ) Heo (Vs =5 =R (Vs = ¥,)°

1750° 1750 803 80

1,=200. +200.1750.(1282,04- - }*+(600-200). - +(600-200).80.(467.96- -
3 3
Y +2.300. 222? +2.300.225.(467,96- 80-@) +(600-200). 303 +(600-

200).300.(1282, 04-@) -19782.(1282,04 — 171,43)?

l,= 3,06.10" mm*

+W,, =1 =238999886 mm?

1

+W, =-1=653902043 mm®

_1
Y
+e,= y 1= Yo =1282,04 -171,43=1110,6 mm
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b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A,+n, A  =572218+5,51.6860=614094 mm?

+S,=n, A ( ydl —Y,)=5,51. 6860.(1282,04 -171,43)=46507485 mm’

4o, =S - 46507485 _ oo

A, 614094
+y9, =y —c =1282,04 -75,7 =1206,34 mm
+y',=H, —y*,=1750-1206,34 =543,66 mm
+1,=1,+A, .c3+n, A _(y',-y,)?=3,06.10"+572218. 757 2+551. 6860.( 1206,34 -
171,43) ? = 3,54.10"* mm*

1 1 1
17 . W,, =2 235410 93449608 mnv
kS | v~ 1206,34
re |
! ., 5w, =12 =38400% . 6n11 49058 m
q i L 543,66
1 e Jﬁz ¢) Giai doan 3 (khai thac):
Hy 2 | 4! =2 - ,6‘3:,6\2+%><S><tS = A2+nb><S><tS
| vé’ ;
T'F L s =614004+0,774.2400.185=957750 mm?
F"cﬂ '__;lfp S, ,=Nn xSxt, x(ytz—t—s):
| | 2
_ 185
= 0774.2400.185. (54366-~)= 155043841
mm?®
ro, = Sux o 155043841 o oo
A, 957750

+y? =y® +c,=1206,34 + 161,88=1366,22 mm
+y' = H, —y* =1750-1366,22 =383,78 mm

3

*1, = |2+A2><c22+nb[8><t15—2+8><t5(y3‘ +t§)2]:

3
1,=3,54.10'1+614094.161,88%+0, 774[2400. 1825 +2400.185.( 383 78+18_5)
I, =4,3.10" mm*
11
W, =3 = 4310 _311689828 mm’
ye, 1366,22
1
s, =12 22310 971991658 mm?
. 383,78
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l, _ 43.10"
y',+t,  383,78+185
2. Mt cit 100 (tai gbi):

a) Giai doan 1 (truc 1-1):
b=b,=600mm, b, =b, =100 mm,Hy;=225mm

+W. " = =75600498 mm®

mxd? __ 314x60? " &
+F,=n, 2 =7x 1 =19782 mm? t\m[&H’ t|)+ 1"/I’1OO
+A,=A -F,=1090000-19782=1070218 mm’ 5p-i | j
H 1 '
+M6 men finh véi day: $°,,y  =807,1 mm = s
7&“‘ 7£J‘ yt y,]
2 H | 2
Sod:blHd +20,H, (Hy _ti__ql) -Foye 3 ' 162
2 a 2 1 IV 'R DN (N
600.1750 Hy 2o |-t
= 22197 +2.100.225.(1750-80-c)- S
; ( ) 58 |
19782.721,46 . ey
: 2
= 974500647 mm’ T |
0 ® | y
ry = S% _974500647_g 1 - I P
A 1070218 b,
+y' =H, —y*,=1750-911=839 mm
+e,= Yy, -y, =911-721,46=189,54 mm
H 3 H H 3 t H
+1,=h. 1; +bl.Hd.(yd1—7d)2+2t\,. 1‘*21 +20, Hy. (v, —tl—qu 2—F, e}
2 3 2
1,2600. 1757 +600.1750. {911-@) +2.100. 21225 +2.100.225. (839—80—%’] i

-19782.189,542
l,= 2,88.10" mm*

11
sw,, =11 2288107 _316136114 mm?
Y 911
11
aw, =11=288107 343965703 mme
y', 839
b) Giai doan 2 (sau bom vira)(truc 2-2):
+n, = EZ = 1??;7()5()(;) =5,51 (hé s6 quy doi tir thép sang bé tong)

+A,=A,+n, A =1250218+5,51.6860=1292094 mm’
+S,,=n, A &=551. 6860.174,9=7324112 mm®
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PR £ 7L EET Sy —
A, 1292094

+y9 =y —¢ =911-5,67=905,33 mm

+y,=H, —y*,=1750-905,33 =844,67 mm

+1, =1, +A c%+n, A (y9,-y,)?=2,88.10" +1070218.5,67%+5,51.  6860.( 905,33
721,46) > =2,89.10" mm*

1
W, =2 =289107 - 314590616 mm
v 90533
1
s, =12 2289107 50h145453 iy
844,67
c) Giai doan 3 (khai thac):
: bes tOAZA,+ 0S5kt = A, +nxSxt, =1292094
+V . E,
[
f | j +0,774.2400.185=1635750 mm’
1
i b 9 - t Ly
B ot S, ,=Nn,xSxt x(yz——s)—
; ! 8 & 2 2
e | =0,774.2400.185.( 844,67-19°
Hy 2 | { L. 2
| 2 )=258487734 mm®
F
T' — v = Sps 258487734:158’02 mm
5 s A, 1635750
L P +y% = y9 +¢,=905,33 +158,02 =1063,35 mm
+y = H, -y, =1750-1063,35 =686,65 mm
2 t53 t ts 2
*ly=1,+A xC%, +n[Sx=+Sxt,(y; +2)]=
12 2
3
1;=2,89.10" + 1292094, 158,02%+0,774.[2400. 18525 +2400.185.(e‘>86,65+1;‘;5)2

1,=5,3.10" mm*

W, =3 =310 198494790 mm?
y’; 1063,35
11
aw,, =18=2310" 291063305 mm?
Y, 686,
1
swp =—ti = 5810 48049919 iy

BT gL+t 686,65+185
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3.Miit cit 101 :
a) Giai doan 1 (cing kéo cdt thép DUL-trir

b | .,
S mnx b / 100
16 rong): L\ Py t ki
L ;
|

2 2 '
+F, =, FX9 27, 314X60° 19787 e o
4 4 ;‘ﬂ H/
+A,=A  -F,=592000-19782=572218 mm’ b, TFHE b, SN
’ ' ¥
+M6 men tinh voi déy: S°, ,y ,=490,31 mm / ’
S° =S , - F,y,=737000000 — 19782.490,31 = - 1=
d qd oYe H,j ) // I:'I.; N
727300688 mm’ a7
+yd1:% :1271,02 mm FD\ / 'j,",ld d
) ; 3’2
+y', =H, —y¢,=478,98 mm I;_ g T
E. _ 197000 VU | . i
+n, = EZ = 35750 =5,51 (hé s6 quy doi tir thép " 5 i
sang bé tong) |
3 H

+|1:hN' T; +hN'Hd-(yd1_%)2 +(bt _h/\/)-]t:l_z"'(bt _h/v)-tl'(ytl_%)z +2'h/'1_qzl+

Hy H,.
28, Hog (' = —2)" + (b, - tm +<b1 by ) Heo (v =5 =R (V' = ¥,)°

1750° 1750 803

1,=200. +200.1750,( 1271,02- 22 )*+(600-200). - +(600-200).80.( 478, 98-T
3 3
)%+2.300. 225 +2.300.225.(478,98- 80-£) +(600-200). %0

+(600-200).300.( 1271, 02-@ )-19782.( 1271,02-490,31)

l,= 3,13.10" mm*

+W,, =1 =246258910 mm’

d
1

+W,, =1 =653471961 mm®

_1
Yy
+e, =y, — y,=1271,02 -490,31=780,71 mm

b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A,+n, A  =572218+5,51. 6860=530342 mm’

+S.,=n, A ( yd1 —Y,)=5,51. 6860.( 1271,02 -490,31)=32693012 mm’
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+C :E:M =61.65 mm
A, 530342

+yd =yd —¢ =1271,02-61,65 =1209,35 mm
+y',=H, —y",=1750-1209,35=540,65 mm
+,=1,+A,.c+n, A (y?,-y,)?=3,13.10" +572218. 61,65°+5,51. 6860.( 1209,35 -

490,31) 2
=3,37.10" mm*
1
W, =12 =33710" 578662001 mi
ye, 120935
1
ww, =12 =387107 - 623393777
1. s 1“ . 540,65
+ . . .
. ¢) Giai doan 3 (khai théc):
*IEV | ) 1;1 oan 3 (khai thac)
q1’_‘ b \—‘ " A=A, + 2 xSxt, = A,+n xSxt,
7 3 d
) t
3 | g+ P =530342+0,774.2400.185=873998 mm?
1 e [ - t
Hy 2 | kil J,Q. 5,7 NpxSxt, X(ytz_j):
' d
o | | Pl = 07742400.185( 540,65 -%5):
SN ;
%; m—ﬁ 154009436 mm?
. i
b P o oz Sea 154000436 o0 o
x | 0, A, 873998
L\m”q b 4»41”” +y¢, = y% +c, =1209,35 + 176,2=1385,55 mm
A 77— +y', = H, —y°, ~1750-1385,55 =364,45 mm
H
4 t° t
iy £l Tl Al S+ Sxt (3 +2)]-
77 &
_ 1 2 185°
l;= 3,37.10'+530342.176,2%+0,774.[2400.
Hg 2 P 185.,
ﬂ// +2400.185.( 364,45+7) ]
- 3 / i | =4.2610% mm
: 2
I, _4,26.10"
W, =3 =" =307604832 mm°
qu - 4 T y9 T 138555 mm
A
; + 1
h W, =3 =420107 _ 1168084621 mm?
: Y, 36445
|
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11
+W, = t|3 = 426107 275350775 mm?
y,+t,  364,45+185

4.Mit cit 102 :
a) Giai doan 1 (cang kéo cdt thép DUL-trir 15 rOng):
2 2
+F =, TX90 27, 31XE0 19785 e
4 4
+A,=A -F,=592000-19782=572218 mm?

+MO6 men tinh vé6i day: S°;, y =372 mm
$°,=S , - F,y,=737000000 — 19782x372 = 729641096 mm’

0
i =1275 mm

+y¢ = A
+y' =H, -y’ =475 mm
E, _ 197000

+n, =—S = =5,51 (hé s quy ddi tir thép sang bé ton
" E, 35750 (h€ s quy p sang g)

3 3 3

d Hd 2 L ¢ by qu
+hN'Hd'(y 1_7) +(bt_hN)'E+(bt_hlv)'t1'(yl_E) +2'h/'?+

H
by 1;

3

+2'Q/'Hq1(yt1_t1_ ) +(b1 tl/\/) (b1 hl\/) qu (y 17 qz)z_Fo-(ydl_yp)2

3 3
1750 4200.1750.( 1275-175O )%+(600-200). ﬂ +(600-200).80. (475-_

1,=200.

225° 225 3003

)2+2.300. - +2.300.225.( 475- 80-—) +(600-200). +(600-200).300.( 1275-

@) -19782.( 1275-372)

l,= 3,2.10" mm*

+W,, =1 =247447604 mm?

1

+W, =-1=673684211 mm®

_1
Yy
+e,= y 1= Yp =1275-372=903 mm

b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A+n A =572218+5,51. 6860=614094 mm®

+S.,=n, A ( yd1 —Y,)=5,51. 6860.( 1275-372)=37814028 mm’
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+ (_‘,:L:i:&4028 =61.58 mm
A, 614094 ’

+y?, =y% —¢ =1275-61,58 =1213,42 mm

+yt,=H, —y°,=1750-1213,42 =536,58 mm

+, =1 +A, c4 40, A LYY,y , )2 =3,2.10" +572218. 61,58°+5,51. 6860.(1213,42-372)
2 =3,5.10" mm*

W, =2 =321 _ 966682920 mm?
, 121342
11

aw, =12 =310 655979250 mm
y', 53658

c) Giai doan 3 (khai thac):
+A,=A, +%x Sxt, = A, +n, xSxt, =614094 +0,774.2400.185=957750 mm?

d

h=5 L t

£1V ¥ 5,2 = NyxSxt X(ytz_é):
|
L0 ] L] 0774.2400185.(53658 -22) = 152610757 mm
b y3
w yt
: el oS o 152610757 oo
| i J A, 957750
1y 2 e +y! =", +c, = 121342 + 159,3 =1372,72 mm
- | v +y', = H, —y*, =1750-1372,72 =377,58 mm
T ] 6 {2 t
qu '_?"p *I3:I2+A2><022+nb[S><15—2+S><ts(y3t+§S)2]=
P P _ 1 2 1853
;= 3,5.10'+614094. 159,3%+0,774.[2400.
185,

+2400.185.( 377,58 +_) ]

l,=4,4.10" mm’

11
W, =3 = 4410 _ 359354990 m’
ye. 137272
11
sw,, =ts =4410" _ 1165315060 mm’
v, 37758
11
sw p o=l = 44100 _ 785910989 mm

CylL+t, 377,58+185
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5.Mit cit 103 :
a) Giai doan 1 (cang kéo cdt thép DUL-trir 1 rOng):
2 2
+F =n, ’”;d =7x 3’142 60° _19782 mm?

+A =A -F ;=592000-19782=572218 mm’

+Mo men tinh v6i day: S°©,, y , =260,57 mm L\mgx )

|
b,

°=S 4 - F,Y »=737000000 — 19782x260,57 B'IPZ | /f |
= 731821953 mm® '_:"E t[/

SO 4] N h '_ulu't
+yt = d4=1278,9 mm "

A g7 :
+yt=H,-y*=471,1 mm 1 7 Lo

E, _ 197000 y oo Hg o2 .
+n, === ————=5,51 (hé s0 quy doi tu

E, 35750 ///

2 3 10 d
thép sang bé tong) T | FD\ . qo 3
+1 = qu ——;I;—p

Hd3 d Hd 2 t13 " I Jr\
t1/\/' 12 +hN'Hd'(y 1_7) +(bt_h/\l)'ﬁ+(bt_h/\/)

Hy H,
+2.0, H, (Y, —t, ——5)" +(b, - hN) +(b1 by )-Hp (Y, - ) -F.(Y'-y,)’

I, =200. 171520 +200.1750.(1278,9- 1750 )2+(600- 200) +(600 200).80.(471,1- 80

+2.300. 22_§+2 300.225.( 471,1 -80- 22_5 )%+(600-200), 399" 2 -+(600-200).300.( 12789

-@) -19782.(1278,9 -260,57)

l,=32.10" mm*
+W , = —(}:248058530 mm®
y

= 1 —679261303 mm*

t1 t

Y1
+e ,=y" —y,=1278,9 -260,57=1018,33mm
b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A +n A  =572218+551. 6860=614094 mm?

[

+W

+S,,=n,A (v —y,)=551. 6860.(1278,9 -260,57)=42643587 mm’
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+ep=t=""_=69,44 mm
A, 614094

+y = yd —¢ =1278,9 -69,44 =1209,46 mm
+y' =H,—y*,=1750-1209,46 =540,54 mm

+1,=1+A chHn LA (YY) 2=3,2.10 4 +572218.69,44 2 +5,51. 6860.(1209,46-
260,57) 7 =3,6.10* mm?*
11 =5 L
s, =tz 23610 _ 598037150 mme N : :
y',  1209,46 7 ,
I, _36.10" - ’J | j
FW,, =12=222 - 666000666 mm’ a - t
Y, 540,54 . o
' t
¢) Giai doan 3 (khai thac): 3 | g o P

+ A3:A2+%x8xts = A,+n xSxt, =614094

d |

+0,774.2400.185=957750 mm? - 5

—_ t 1:s — T | 3"3
+S,,= N xSxt, X(yg—E)— 1o ]
Y
185 s £

= 0,774.2400.185.( 540,54 -T) = 153971634

mm?®

4= Sea = 153971634 )0 g o

A, 957750
+yd = y? +c, =1209,46 + 160,8 =1370,26 mm
+y', = H, —y*, =1750-1370,26 =379,74 mm

3

t t
* =1, + A xc?, +n [Sx=+Sxt (v, +=2)°]=
s =1, + A xc%, +n[ X12 xt(Ys 2)]

185

;= 3,6.10 * +614094. 160,8 2+0,774.[2400. % +2400.185.( 379,74 + 7)2]

l,=4,5.10* mm*

W ,, =13 = 4310 530957249
y',  1370.26
11
sw,, =15 = 45107 1985021330 mme
y, 3797
11
FW o = 4510 _ 796826858 mm

© YL+t 379,74+185

Sinh Vién: Pao Vin Bén Trang: 105



THIET KE CAU SONG CAM - HAI PHONG

6.Mit ciat 104 :
a) Giai doan 1 (cang kéo cbt thép DUL-

b .,
S 1A Eno)- mnx b / 100
trur 10 rong): L\ Pt £ i
! .
I

|
2 2 .
+F =, 290 =7, 314%60° 19787 2 o
4 4 =HLE‘—1 H/
+A =A -F ,=592000-19782=572218 mm’ o A 4ol
' Y
+Mb men tinh voi day: S,y ,=173,14 mm / ?
S° =S - F,y,=737000000 — 19782x173,14 1 — 1--F
d gd oY p Hd , /‘/ ,_aI: .
= 733574945 mm? ?V
s =57 1982 /
+y¢ ==24=1282 mm F d
A AN i yg
+y ' = H, -y% =468 mm T
E, _ 197000 o H|qz —_1::
+n h:E—Z: 35750 =5,51 (hé s0 quy doi tur thép . ) 4
sang bé tdng) |1
+| =
H 3 tls t,l H 13
hN +bw Hq (Y - “)2+(bt—%)-E+(bt—%)-tl-(y‘1—§)2+2-bv-ﬁ+
t H H 2
+2.Q,.qu(y1—t1 (bl l}/\/) +(b1 bW) qu (y 17 ) F (y 1 yp)
I, =200. 171520 +200.1750.(1282- 1750 )2+(600- 200) +(600 200).80. (468- 2

+2.300. 22_§+2 300.225.( 468-80- 225 225 y2,(600-200). 300 2 -+(600-200).300. (1282-@

) -19782.(1282-173,14)
l,=3,2.10* mm*

+
=
I

d1

—j =249609984 mm®
y

=

tW,, = 68346860 mm®

_1
tl
Y
+e =y, —y,=1282-173,14=1108,86mm
b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A +n A  =572218+5,51. 6860=614094 mm?

#S,,=n,A (Y% —y,)=551. 6860.(1282-173,14)=46434621 mm’
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+y¢ =y¢ —c =1282-75,6 =1206,4 mm
+yt =H,—y*,=1750-1206,4 =543,6 mm

=1, +A c?+n A .(y,-y ) ?=3,2.10 " +572218.75,6 *+5,51.

173,14)? =3,7.10* mm*
_ 1, _37.10"

ww, =le = 306697613 mm’
y', 12064
11
W, =2 23710 _ 680647535 mm:
Y, 5436

c) Giai doan 3 (khai thac):

+ A=A +E s =
E

d

+0,774.2400.185=957750 mm?
+S,,=n xSxt, ><(yt2 —t—s)=

= 0,774.2400. 185(5436-@)_ mm’

S,, _ 155023222

A2+ n, xS xt,

6860.(

1206,4

=614094 +V

—+

[ -

L\J{Q

o

+ Co= =161,8 mm

A, 957750
+y% =y +c,=1206,4 + 161,8 =1368,2 mm
+y'. =H, -y =1750-1368,2 =381,8 mm

* I —

3

tS tS
I, +A xc% +n,[S XE+S xt, (Y, +E)2] =

l,= 3,7.10 * +614094. 161,8 2+0,774.[2400. 182

l,=4,6.10* mm*
11
W, =13 = 40107 _ 339338971 mm
v, 13682
11
sw, =23 = 48100 1504819277 mm?
y', 3818
11
bW =_ls o 4610
y' s+t 381,8+185

= 811573747 mm?

1852

+2400.185.( 381,8 + _) 1
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2.7.Tinh @&ng suit mat mat trong cot thép DUL:
2.7.1.Mdt do ma sit :
Af e = o (1—e )
Trong do :
- f,, ;g suét khi cang kéo =0.8 f,, =0.8x1860=1488 MP .
- K=6.6x10-"/mm
- u=0.23.
-x :1a chiéu dai bo cép tinh tir dau kich neo dén mat cét dang tinh us mat mét .Tinh
khi kich 2 dau
+vay X cua tat ca cac b6 tai MC100 déu bang khong .
+X cuia bo tai mat cat 104 bang 1 nira chiéu dai toan bo L, cia no.
+tinh X ctia 1 b6 tai mat cat bat ki duogc tinh gan ding nhu sau :
*Tai MC 101:
X, =y(0.1)2 +(y,7) - X, = X, .

*Tai MC 102:
_ 2
X, = X, +/0.1)% +(y, - ¥,)
*Tai MC 103:
R 2
Xy = X, +~/(0.11)% + (y; - ¥,)
*Tai MC 104:
N 2
X, = X5 +J(0.10)2 +(y, - )
a.Tinh cho bo 1:

X, = +/3740% + 182 = 3740,05 mm
X, = /37402 + (32 — 18)2 = 3740,03 mm
X3 = /37402 + (42 — 32)2 = 3740,01 mm
X, = /37402 + (48 — 42)2 = 3740 mm
b.Tinh cho b6 2 :

X, = +/3740% + 362 = 3740,19 mm
X, = /37402 + (64 — 36)% = 3740,11 mm
X5 = /37402 + (84 — 64)2 = 3740,06 mm
X, = /37402 + (96 — 84)2 = 3740,02 mm
c.Tinhcho b6 3:

X, = /37402 + 3962 = 3762,72 mm
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X, = /37402 + (704 — 396)2 = 3753,76 mm
= /37402 + (924 — 704)% = 3747,03 mm

X, = /37402 + (1056 — 924)2 = 3742,53 mm
d.Tinh cho b6 4 :

= /37402 + 4322 = 3767,02 mm
X, = /37402 + (768 — 432)% = 3756,37 mm
= /37402 + (1008 — 768)% = 3748,36 mm

X, = J37402 + (1152 —1008)? = 3743,01 mm
e.Tinhchobd 5 :

= /37402 + 4682 = 3771,69 mm
X, = /37402 + (832 — 468)% = 3759,20 mm
= /37402 + (1092 — 832)2 = 3749,81 mm

X, = /37402 + (1248 — 1092)2 = 3743,54 mm
+ ¢ :1a tong gi4 tri tuyét dbi cac goc ubn cua b ct tinh tir vi tri kich dén mat cat

a=a,-a,.
Véi «,:1a goc tiép tuyén véi duong cong tai goc toa do .
a,:1a goc gitra tiép tuyén véi duong cong tai toa do x .
-duong cong bo ct :
y= 4f(1=x)*x Lt

|
|
\L I
|
Y
3 |f
v Y Q\F

Tinh a,,a,,a cho cac bo cap tai cac mat cat can tinh us mat mat:

+Tinh ¢, cho cac bo (x=0):

2X ) _ 4.50
I 737400

-b01:tg« 0—#(1—

(1 — 0)=0.0058 > ¢,=0.3209d6=0.0056 rad

| | 37400

62 tga 0_2[1_ ZX) 4100 (1 — 0)=0.0116 - @, =0.6646d6 =0.0116rad

_4.1100

-b6 3: tg o, = —0 1279 - «,=7.2886d0 =0.1272rad

_4.1200

-b64:t9 a,=

O 1395 - ¢,=7,9415d0 =0.1386rad
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41300

-b6 5 : tg oy =5 -~=0,1512 — ,=8,5979d0 =0.1501rad

Lap bang :
Tén bo x(mm) L(mm) f.(mm) a, (rad)
B6 1 0 37400 50 0.0056
Bo6 2 0 37400 100 0.0116
Bo6 3 0 37400 1100 0.1272
B6 4 0 37400 1200 0.1386
B6 5 0 37400 1300 0.1501

+Tinh ¢, tai cdc mat cat cho cac bo :

(+)Tinh « cho cac b tai cac mit cit :

Cong thuec:

a=a,-«a

X

*Tai mat cat 101 ¢6 :x=4675 mm.

b61: >ty axzﬂ[l_ﬁJ—ﬂa -

Tuong tu ta c6 bang sau :

37400

)=0,00465 - «,=0,00465rad.

Tén bo x(mm) L(mm) f.(mm) a, (rad) a, (rad) « (rad)
Bo6 1 0 37400 50 0,00465 0,0056 0,0009
B6 2 0 37400 100 0,0093 0,0116 0,0023
B6 3 0 37400 1100 0,1023 0,1272 0,0249
B6 4 0 37400 1200 0,1116 0,1386 0,027
B65 0 37400 1300 0,1209 0,1501 0,0292
*Tai mat cat 102 c6 :x=9350 mm,

Ténbé | x(mm) | L(mm) f, (mm) o, (rad) o, (rad) o (rad)
Bé6 1 0 37400 50 0,0035 0,0056 0,00210
B6 2 0 37400 100 0,007 0,0116 0,0046
B6 3 0 37400 1100 0,077 0,1272 0,0502
B6 4 0 37400 1200 0,084 0,1386 0,0546
B65 0 37400 1300 0,091 0,1501 0,0591
*Tai mat cat 103 ¢6 :x=14025 mm,

Ténbd | x(mm) | L(mm) f,(mm) a, (rad) o, (rad) « (rad)
Bo6 1 0 37400 50 0,0012 0,0056 0,0044
B6 2 0 37400 100 0,0024 0,0116 0,0092
B6 3 0 37400 1100 0,0264 0,1272 0,1008
B6 4 0 37400 1200 0,0288 0,1386 0,1098
B65 0 37400 1300 0,0312 0,1501 0,1189

*Tai mat cat 104 thi tit ca cacbo cd o, =0= a =q,,
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Tinh trng sudt mat mat do ma sat tai cac mat cat 1ap thanh bang:
a,Mit cat 101:

Af
B6 | L fo |K X 4 | «a e —(kx+ par) | 1—glktua) PF
(MPa)
1 | 34400,2 | 1488 | 6,67*10"-7 | 3440,05 | 0,23 | 0,0009 | 2,7182 | 3,717 3,717 3,72
2 | 344017 | 1488 | 6,67*10"-7 | 3440,19 | 0,23 | 0,0023 | 2,7182 | 4,195 4,195 4,20
3 | 344938 | 1488 | 6,67*10"-7 | 3462,72 | 0,23 | 0,0249 | 2,7182 | 11,910 11,910 11,91
4 |34511,6 | 1488 | 6,67*10"-7 | 3967,02 | 0,23 | 0,027 | 2,7182 | 13,119 13,119 13,12
5 | 34531 | 1488 | 6,67*10"-7 | 3471,69 | 0,23 | 0,0292 | 2,7182 | 13,378 13,378 13,38
Y Af o 46,32
Af e 17 6,62
a,Mit cat 102:
. > AfPF
B6 | L, fi | K X | a e —(kx + per) | 1—p Ctua
(MPa)
1 | 34400,2 | 1488 | 6,67*10"-7 | 6880,08 | 0,23 | 0,00210 | 2,7182 | -0,0051 0,0051 7,53
2 |34401,7 | 1488 | 6,67*10"-7 | 6880,3 | 0,23 | 0,0046 | 2,7182 | -0,0056 0,0056 8,38
3 | 344938 | 1488 | 6,67*10"-7 | 6919,48 | 0,23 | 0,0502 | 2,7182 | -0,0162 0,0160 23,85
4 | 34511,6 | 1488 | 6,67*10"-7 | 6923,39 | 0,23 | 0,0546 | 2,7182 | -0,0172 0,0170 25,34
5 [34531 | 1488 | 6,67*10"-7 | 6880,08 | 0,23 | 0,0591 | 2,7182 | -0,0182 0,0180 26,81
Y Af e 91,91
Af o 17 13,13
a,Mat cat 103:
51 L f - Qe AfPF
Bo | L i | K X uo|a e —(kx+ pex) | 1-g @tue
(MPa)
1 | 34400,2 | 1488 | 6,67*10~-7 | 13760,09 | 0,23 | 0,0044 | 2,7182 | -0,0102 0,0101 15,09
2 | 34401,7 | 1488 | 6,67*10~-7 | 13760,38 | 0,23 | 0,0092 | 2,7182 | -0,0113 0,0112 16,71
3 | 34493,8 | 1488 | 6,67*107-7 | 13806,04 | 0,23 | 0,1008 | 2,7182 | -0,0324 0,0319 47,43
4 | 34511,6 | 1488 | 6,67*107-7 | 13814,01 | 0,23 | 0,1098 | 2,7182 | -0,0345 0,0339 50,41
5 |34531 | 1488 | 6,67*10"-7 | 13760,09 | 0,23 | 0,1189 | 2,7182 | -0,0365 0,0359 53,37
¥ Afpe 183,00
Afpe 17 26,14
a,Mat cat 104:
B | L fo | K X Kol a e ~(kx+ pe) | 1-e €l | Af.
1 | 34400,2 | 1488 | 6,67*107-7 | 17200,1 | 0,23 | 0,0056 | 2,7182 | -0,0128 0,0127 18,87
2 | 34401,7 | 1488 | 6,67*10"-7 | 17200,9 | 0,23 | 0,0116 | 2,7182 | -0,0141 0,0140 20,89
3 | 34493,8 | 1488 | 6,67*10"-7 | 17246,9 | 0,23 | 0,1272 | 2,7182 | -0,0408 0,0399 59,43
4 | 34511,6 | 1488 | 6,67*10"-7 | 17246,9 | 0,23 | 0,1386 | 2,7182 | -0,0434 0,0425 63,17
5 |34531 | 1488 6,67*10"-7 | 172655 | 0,23 | 0,1501 | 2,7182 | -0,0460 0,0450 66,95
¥ Afpe 229,31
Afoe 17 32,76
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2.7.2.Mit do trwot neo :

AfPA = A_L* EP

Itb
Trong d6 : 1y AL =6mm/1neo,
E, =197000MP,
ly,=37448,6 mm

Suyra: AfPA:m—fM. 197000 =34,3 MP, (cho tAt ca cac mit cit)

2.7.3.Mit do nén dan hoi bétong (méi lin cing 1 b6 )

(N-1) . E
AfPES = 2N *E_CPI* fcgp

Trong d6 : N=7 bo,
E, = 4800,/ f; ,v6i f, =80%f, =0.8x40=32MP,,
f.: cuong d6 bé tong lic cang,
E, = 27153VIP,
f, =0.8f,, =0.8x1860=1488,

f g -UNE sut tai trong tam ct do luc cang da ké dén mat us do ma sat +tut neo va do

trong,
-lyc cang : P = [ fi— Afpe +Af, ]x A, xCosa’,
Trong do :
o :1a gbc trung binh cua tiép tuyén voi cac bo tai mit cit tinh toan
2.7.3.1.Lwc cing p, tai cdc mdt cdt la :
a,MC 100 :

P;=[1488-34,3] .7600.0,998=11026023,76 N.
Véi o =(0,186*2+0,418*2+5,75+5,98+6,211)/7=3,709 = cos o’ = 0.998.

b,MC 101 :
P, = [1488-(6,62+34,3)] .7600.0,999=10986810,19 N.

c,MC 102 :
P;=[1488-(13,13+34,3)] .7600.0,999=10937383,67 N.

d,MC 103:
P, = [1488-(26,14+34,3)] .7600.0,999=10838606,54 N.

e,MC 104 :
P;=[1488-(32,76+34,3)] .7600.1=10799144 N.
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2.7.3.2.Tinh f_ cho cic mat cit :

i B M
fcgp :—E—Ees +I—gleg
Véi M, :mémen do trong lugng ban than g, tinh theo TTGHSD,
-Tai MC 100 :( M, =0).

_ 1102602376 1102602376.600°

= =-15,87 MP
oo 1090000 6,9.10" 8
-Tai MC 105 :
10799144 10799144.600>  2536,5 ~
@~ 592000 69.10% 69108 00 =-2388 MP,

Viay mit do nén dan hoi bétong (Af,) la:
-MC 100 :
(7-1).197000/-15,87|
PES 2.7.27153
-MC 105 :
(7-1).197000,- 23,88
PEs 2.7.27153
2.7.4.Mit us do co ngét bétong (kéo sau):

=49,3 MP,

=74,2 MP,

-Tai tt ca cAc mat cat nhu nhau :
Afpez =93-0.85H ,v6i H d6 am =80%,
Af gy = 93—0.85%0.8 = 25MP,

2.7.5.Mit us do tir bién bétong,
Afpeg =12.0f, —7.0Af, >0,

cdp =
Trong do :
- f 12 us tai trong tdm ct do luc nén P, (da ké dén mat do ma sat ,tut neo
va nén dan hoi ) ,va do trong luong ban than,
-Tinh lyc P, cho cac mit cit :

P = Ipi — (Af g + Afpy + Af g * A *cOsar.

*MC 100 :
Pi= [ 1488-(34,3+49,3)] . 7840.0,998=10998475,01 N
_ 10998475,01 10998475,01.600°

oo 1090000 6,9.10"
— Af,.r =12,0x15,83=189,96 MP, ,

=-15,83 MP,
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*MC 104 :
P;=[ 1488-(32,76+34,3+49,3)] . 7840.1=10753657,6 N
Suy ra MC L/2:

_ 10753657,6 10753657,6.600° + 2536,5

= 600 =-15,48 MP
0P 1090000 6,9.10" 6,9.10" @

Af,, :us do tinh tai 2va tinh tai 3 géy ra :

M M.+M
Afcdp :_Z(d ps ytr2)+%(d ps ytr3)

Ic_2 c_3

2433,3.10

(286,9+554,6).1¢°
3,54.10" )

1a1gh(1700-38378)=10,52

(1700-543,66

MP,
M,=2433,3.10° MPa
M, =286,9.10° MPa
M),=554,6.10° MPa
lc =3,54.10* mm*
Y," =543,66mm
lc 3=4,3.10 =mm"
Y5 =383,78 mm
Dps =1700 mm
Afpeg ius do tinh tai 2 gy ra,
Afer = 12,0.15,48-7.10,52=112,12MP,

Mit cit | Af, (MPa) | Af,,(MPa) | Af, (MPa) | Af,, (MPa) | Af,.. (MPa)
100 0 34,3 15,87 0 189,96
101 6,62 34,3 19,2 4.09 301.37
102 13,13 34,3 25.04 7.01 239.41
103 26,14 34,3 24,02 9.34 189.02
104 32,76 34,3 23,88 10,52 112,12

2.7.6.Mit vrng sudt do chiing c.thép :
Afpp = Afpp + Afpp
-Tinh :
Afpr, = 0.3[138—0.3AF ;. —0.4AF g —0.2(Afpeg + Afpc)],
*MC Goi :
Af e, =0,3[138-0,3.0-0,4.49,3-0,2.(25+189,96)] = 22,59 MP,
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*MC L/2 :
Afpy, =0,3[138-0,3.32,76-0,4.74,2-0,2.(25+112,12)] = 21,32 MP,

Téong hop cac ing suit mat mat

e Mat mét tirc thoi : Af,., = A, + Afo, + Af o

Mit cat Af,. (MPa) | Af,, (MPa) Af s (MPa) Af o, (MPa)
100 0 34,3 49,3 83,6
101 6,62 34,3 94.6 40,92
102 13,13 34,3 82.85 47,43
103 26,14 34,3 73 133,44
104 32,76 34,3 74,2 141,26
Mat mat theo thoi gian : Af,., = Af g + Afpon + Af oy
Mt cét Af s (MPa) | Af,.,(MPa) Af .. (MPa) Af,., (MPa)
100 25 189,96 22,59 237,55
101 25 301,37 22,79 349,16
102 25 239,41 23,13 287,54
103 25 189,02 21,87 235,89
103 25 112,12 21,32 158,44
e ToOng mat mat: Af,, = Af,, +Af,,,

Tiét dién Af .., (MPa) Af.., ( MPa) Af.. (MPa)
100 83,6 237,55 321,15

101 40,92 349,16 390,08

102 47,43 287,54 334,97

103 133,44 235,89 369,33

104 141,26 158,44 299,7

2.8. Kiém toan theo ttgh cwong do 1 :

2.8.1.Kiém tra stvc khdng uon :

Do ta c6 bé tong ban mit cdu va bétong dam co cuong d6 khac nhau nén ta quy doi
béténg mit cau vé bétdong 1am dam, Ta chi quy d6i theo chiéu rong ban canh chir khong
quy d6i chiéu cao ban canh,

. ;. E
Hé s6 quy doi n=—=2
EB

1,5 ! '
—onoEo 004577 oe Voo /% =0,7746

E. 0,045y°.ff, Jfs
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b’,=0,7746*1900=1471,74mm

Xem tiét dién 1a tiét dién chit T
*kiém tra MC 104 (b6 qua cdt thép thwong):
Vi tri tryc trung hoa :

+gia thiét truc trung hod qua canh :

h

0.8 ¢

N d

o F

o]

S E

e

e
-

T

Hb]ﬁv
APS fpu
0.85f,4b + KA,

C =
f

d

p

h¢=200-15=185 mm
A, = 6860 (mm?)
fou = 1860 (Mpa)

m:o,ss-ﬁ. f.—28

=0,85-0,05/7(50-28)= 0,693
f, =50

a2

;Ap sfps

dp = H-y,=1750+185-171,43=1763,57 (mm)

f
k = 2(1.04—f—py) =028

pu

6860.1860

C=

0,85.50.0,693.2400 + 0,28.7600.

Vay truc trung hoa qua cénh :
+Strc khang danh dinh cua tiét dién :

1860
1763,57

=140,7< h;= 185mm

M, = Au Fus (d, —g) +(b-by)he*0,85* f,’(hd2-a/2)

a=01.

Sinh Vién: Dao Vin Bén

Trang: 116



THIET KE CAU SONG CAM - HAI PHONG

C=0,693.140,7=97,5.

C 140,7
fos = f,.(1—k—)=1860.(1-0,28.———) =1850,3MP
PS pu ( dp) ( 7600) a
Mn:7600.1850,3.(1763,57-9L2’5)+(24oo-200).185.0,85.50
185 975,
2 2

=2,49.10°N.mm=24900KN.m
+Kiém tra :M, = 12936,02 KN.m <i.M, = 1.24900=24900KN.m => dat .

2.8.2Kiém tra ham lwong c.thép toi da :

ESO.42.
d

c

Aps-fes d, _ 6860.1850,3.1763,57
Aps - Fros 6860.1850,3

C=140,7 mm <0,42 d, =0,42x1763,57 =740,5 mm — dat .

de. = =1763,57 mm

2.8.3.Kiém tra ham lwong cthép toi thiéu :
#M, >min §2M_ 1.33M,

Trong d6 :

M, :momen bit dau gay nit dim BTDUL tirc 1a khi d6 us bién dudi dat tri s6 us
kéokhiudnla: f, =0.63f =0.63./50 =4.45MP,,

-phuong trinh M_ vdi tiét lién hop cing sau (3 giai doan),

P Pe o M 4 M M, +M AM

r=___|_ 1 TN 7 )2 3

f | 9 yd+ lyd+ 2yd+ 3 ht yd+
A, Iyt 1y, 1, I,

+P =(0.8f,, —Af 1) A , Afg =Af +Af,,=299,7 MP,

ys =4,45Mpa

+ M, :m0men MC 104 do tinh tai 1 =2536,5 KN.m(TTGHSD).
+ M,:m0men MC 104 do tinh tai 2=2433,3 KN.m,
+ M, :m6men MC 104 do tinh tai 3(lan can + 16p pht)=841,5 KN.m,
+M,,=(1,25.M+g + M )=5007,87 KN.m
+ AM :1a phdn momen thém vao dé tiét dién bat dau nut
P,=(0,8.0,9.1860-299,7).6860 = 7130970 N
*thay céac s liéu MC 105 vao phuong trinh dé tinh AM

5= TL0970_ 7130970600 ) | 220894 e, 24333 1y,
592000  6,9.10 3,06.10 3,52.10
4 (BALS+500787) 1565 551 AM 1366 22
43.10 43.10"
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AM =8,37.10°N.mm=8370 KN.m => M= AM + M; +M; +M3; +M;;; = 17831,79
M, = M5 = 17103,55KN.m

+Kiém tra : o.M, = 24900KN.m > min{1,2M

>min{21398,15 ;22727,72 KN,m}

— o.M, = 24900KN.m > 22727,72KN.m =>dat.

133M,}

cr?

2.8.4.Kiém tra svvc khdng cdt ciia tiét dién :
-Tinh cho tiét dién ¢ gan gbi :
Ste khang cit tiét dién =gV, ,v6i ¢ =0.9
V, :stc khang cat danh dinh ,
Ve +Vs +V,
V,= min ,
0.25fb,d, +V,
V. :strc khang cét do bétong,

V,=0.0834,/f.b,d,,

V, :strc khang cit do cbt dai ,

V = A, f,d, (cotgd +cotge)sina
S SV

LV = A f,d, cotgd
S SV

v6i o =90° (goc cot dai )

V, :strc khang cit do cot thép DUL (xién):

V, = f Agsina ,voi f :cuong do tinh toan ctdul,

« :goc trung binh

Trong cac cong thirc trén :

b, :14 chiéu day nho nhét cta sudn dam -dau dam by, =b; =600mm

d, :chiéu cao chiu cit c6 hiéu cua tiét dién —khoang cach hop luc trong mién chiu
nén va kéo cua tiét dién ,

Paudam:
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dp

1750

Q\

721,46

600

+gan dung chiéu cao mién chiu nén ,lay bang chiéu cao mién chiu nén MC 104,

C=140.7 d, =d, -7 ~1750- 72146 - = 1| =058,19mm

d, —< =95819
2

Mt khac d,=max| 0,9d , = 925,69 |=>d,=1260mm
0,72.h =1260

A, :dién tich tiét dién cot dai trong pham vi 1 buéc dai :

i |

Trong d6 voi L=38m —dau dim b;=600mm— cbt dai ¢=16 -4 nhanh ,1
Md?  3.14x16°

nhanh — f, =

=201.1mm* — A, =4x201.1=804.4,

+ f,:cuong do cot dai = 400MP,,

+ S, :budc cbt dai (khoang cach cac cbt dai )

+ f3:1a hé sd tra theo bang 1ap sin,

+®: 1a gbc cua Gmg suét xién tra bang ,
*D& tra bang tim § VA® phai tinh 2 thong sé 14 \f/_ Va g,
-v6i V 13 Gmg suét cit

Y/

u

¢xb,xd,
V,:1a luc cit tinh toan theo TTGHCP 1,4 =0.9,
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. M,/d, + 0.5V, cotgd
‘ Ep A
M, :1a mémen udn tinh theo TTGHCD1,

Nhu vy dé tra bang tim @ phai tinh &, —dé tinh &, phai biét & ,Vay phai thir
dan theo trinh tu sau :

a,Tur bi€u d6 bao mémen va luc cat :

* Biéu d6 bao momen (KN.m)

3267,21

* Biéu d6 bao luc cit (KN)

T ndi suy ta dugc {M,= 3067,21 KN.m;V,=1186,35 KN}
b,Tinh trng suit cit :

V, _118635.10°

~ xb,xd, 09:600.1260

=1,79MP,
vV 179
f'e 50
¢, Gia thiét cotg271° =1.95, tinh ¢,

= 0,04

4069.£ +0,5.1186,35.103.1,95
_ 1260

— -3
X1 197000.6860 =3,3.10

77-=004 i s
Theo{—~5——=, Trabang ®, = 27.4° va S, =3,68.

x1=2,82.1073

Vay s6 liéu dé tinh : @, =27.4° va 3, = 3,68
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d,B6 tri cit dai trudrc:
Budc dai :
f *
Af, 804.4* 400 —913.7mm,

S, < -
' 7 0.083,/f/ b, 0.083*+/50*600
V, = 1186,35 KN < 0,1f',b,d, = 0,1.50.600.1260 = 3780 KN nén =

S, <min(0.8d,;600mm),
Viy S, <600mm — chon cbt dai ¢16—4nhanh S, = 300mm — kiém tra ,
V, =min{/, +V, +V, va 0.25fb,d,).

+ V, =0.0833,/f b,d, =0.083*3,68*/50x600x1260 = 1632,8KN ,

+V, = f A sing,,
-Tinh goc «,, cua cac bo cap tai x=d, =1260mm,

+bo 1:tga = 4—f(1 —§) = ﬂ(l —w) = 0,0107 = a = 0,62°
f 1 37400 37400
Tuong tu cho cac bo khac
— a,, = P(0.62+1.23)+6,76 +7.37+7,97 |7 =3.69° —> sina,, = 0.064.
V, = (0.8, —Af ) Ay sin o, = (0,8x0,9.1860 — 299,7).6860.0,064 = 822,34KN.

v _ /\.fy.dvs.cotg(cé) _ 804,4.40(:)3.01560.1,929 =2606,84KN

\

Cubi cung kiém tra strc khang cit :
V, = min{v, +V, +V,=5036,8 KN va 0.25fb,d, = 9450KN).

V, ={v, +V, +V,}
V, =1144KN < 0,9(V, +V, +V,) = 0,9.5036,8 = 453312KN — dat,

2.9.kiém toan theo ttgh sir dung :

2.9.1.Kiém tra irng sudt MC 104 (giiva nhip ):

2.9.1.1.giai doan ciing kéo cot thép (ngay sau khi déng neo):
+cuong do bétong: f, =0.8f. =40MP,,
+eudng do ct dul : f; =0.74f , =0.74x1860=1376.4MP, ,

+ A, =592000mm?
I, =3.54*10"mm" e, =1110,6mm, y; =1282,04mm, y," = 467,96mm, M, = 2228,94KN.m

a,Kiém tra rng suat bién duwéi (us nén):

P Pxe M :

fy = —A—'—I—g* . +|—l*y1d <0.6f, =24MP,.
9 9 9

P, = (f,; —Afr,) A = (1376,4 —141,26).6860 = 9387064 N
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6
o =|- 9387064 _ 9387064'1}110’6 1282,04 + —2228'94'}10 1282,04(=|-20.45/< 0.6 f; = 24MP,
592000 354.10 354.10

b,Kiém tra ing suit bién trén :
P Pieg . Ml tr{<l'38MPa
Y1

fop =———+ -—— .
oA 1Tt 1y T |<025f =177
Thay s6 :
6
} =_9387064+9387064.1}110,6. 96+ 2228,94.}? 46796 = 087MP, <177MP, > dat
592000 3,54.10 354.10

2.9.2.Kiém tra us mat cit goi 100 :
2.9.2.1.Giai doan cing kéo :
P =(f,; —Af;;) A cOS
-Trong do :
+ > al = p(0.62+1.23) +6,76+7.37+7,97 /7 =3.69°
— cosay’ =0.997,
P, = (f, - Dfy ) A, cosa © = (1488 - 140,7) * 6860 *0.997 = 10531145 5N

+ A, =109000amm?, I =2,88x10"mm* e, =189,54mm, y!" = 839mm, y{ =911mm,M =0

a.Kiém tra us bién dwéi :
*
_105311455 B 105311455 189’54*839 _ |—12.78MPa| <19.2MP,  dat.

" = 1090000 28810
b.Kiém tra thé trén :
P Pe * .
fop ok sy 109511455 105311455 11189’54 *911=-8.04MP, (nén)< f, —
A 1090000 2.88x10

g 9
dat.
2.9.2.2.Giai doan khai thac:
P =[1339.2-(88.5+159)]*7840*0.997 = 8533251216\ .

I, =53.10"mm* , y; =844,67mm,y; =90533mm.

a.Kiém tra us bién dwéi :
P ' 8533251216_ 8533251216*396

f i Pieg
bd A 1. 7% 1090000 5,3*10"

9 g

*90533=-12.4MP, — dat(nén).

b.Kiém tra us bién trén :
P. Pe 3 _8533251216 8533251216396

fo— i TTo

= = +
A |2 1090000 5,3*10"

9 g9

*844,67 = —6.5MP, — dat(nén).
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2.10.Tinh d¢ vong két cAu nhip :
2.10.1.Kiém tra d¢ vong do hoat tdi :
+Tinh d§ vOng mat cit co toa d6 x do luc p c6 toa do a,b nhu hinh vé .

F— —F
L
p.b-x 2 2 2
= I“—b" —x
& 6.EC.IC.I( )

+So d6 chat tai tinh d6 vong do xe tai 3 > truc:

P. P2 P3

4L } 4300 4300

~ 54
d U

p, =145x0°N, p, = p,, p, = 35x10°N —>tinh d vong khong c6 hé s6 :
+ D¢ vong MC giira nhip 104 do cac luc p, >
b=14400+4300=18700mm,x=14400mm.

»1  145.10%.18700.14400. (374002 — 187002 — 144002)
yPt = = 8,6 mm
6.30358.4,3.1011, 37400
+DPo vong MC 104 do p, >
02 P2l 145.10337400°
Yx T 48 E.1, 483035843 101

+D§ vong MC 104 do p, —b=11900mm, x=16200mm.

p3 35 103.8600.16200. (37400% — 86002 — 14400?)
yP® = = 1,55mm

6.30358.4,3.1011.37400

g5 = 35x10° x8600x14700x(34400° —8600° —129007)
X 6x30358x4,3x10" x34400

=94 mm

=1.55mm

+P§ vong cac dam chii coi nhw chiu lwe gidng nhau khi chat tat ca cac lan xe .
+P9 vong 1 dam chi tai MC 104 :

Py P2 P3
(" +y™ +y™)n ) os,
n

vO1 n=s0 dam =5.

y:
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y= (8,6 +9,4+155)x2 X1.25 = 9.775mm .

Kiémt < ! 1 9775<37400—46 75 Dat
iémtra:y < =50 ) 300 ,75 mm a

2.10.2.Tinh d¢ véng do tinh tai —lwc cing trwde va dp vong (MC 104):
2.10.2.1.D¢ vong do luc cang ctdul:
Sw.l*
Apy =———|
o 384K,
8pe

Trong do: w = B

,e=e, =872mm, 1, =6,9x10" mm*.
p=(08f,, - Df, A, =(0.8x1860 - 299,7)x6860 = 8409161 N

_ 88409161872 _
W= T 372002 O

A 5.54,93.37400%
e d =
DUL™ 384.30358.2,956103. 1011

= —47,97 mm

2.10.2.2.D¢ vong do trong lwong bdn thin dam(giai doan I):do g, = 30,18N/mm

5 gl*  5.30,18.37400*
917 384"E.I, 384.30358.6,9.10™

2.10.2.3.D¢ vong do tinh tdi 2 : g, =5,69N/mm .

5 g,l*  5569.37400"
927 384°E.I, 384.30358.4,3.10™

A

= 26,27 mm

A =7,95mm

*P0o vong do lwe cing +tinh tai :goi la do vong tinh vy, .
Y, =—4797+26,27+7,95=-13.75mm.
Vay dam c6 d6 vong khi khai thac 13 :13.75mm.
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CHUONG II:THIET KE KY THUAT TRU T2
3.1.S6 liéu chung:

-Tén cau: Cau Cam- Hai Phong

-Loai cau: Cau BTCT duy ung luc

-Tén tru tinh toan: TruT2

Qui trinh tinh toan: Theo tiéu chuan 22TCN 272-05.
3.1.1.Két cdu phan trén:

-Loai dam: Dam BTCT DUL
-S6 lwong dam: N =5 dam.
-Khoang céach cac dam: =2.4m.

-Chiéu dai nhip tinh toan: Ls = 37,4m.
-Chiéu dai thuc té: L = 38m.

-Chiéu cao dam: H=1,75m.

-Khé cau B = 9+2*1+2*0.5=12m.
-S4 lan xe thiét ké: n = 3lan.

-Hé s6 lan xe:m=1,2.

-Tai trong HL93, doan ngudi 3(KN/m?).

-Hé sé xung kich: IM=0,25.
-Trong lugng riéng bétdng: =24 KN/m3,
-Bé tong xa mii f'c=30Mpa, than tru va bé coc f'c=25Mpa.
3.1.2.56 ligu tru:

-Loai tru: Tru dic than hep bétdng cét thép.
-Loai coc: Coc khoan nhdi dudng kinh 1 m.
-S4 coc trong méng: 6 coc.

-Cao do muc nuéc cao nhat: MNCN=18,60m.

-Cao d6 muc nudc thdng thuyeén: MNTT=16,50m.

-Cao d6 muc nudc thi cong: MNTC=14,30m

-Cao d¢ dinh mong: Cb binh Méng = 11,00m.
-Cao do day mong: Cb bay mong = 9,00m.

So do cau:
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SO DO THIET KE TRAC DOC CAU

(TY LE : 1/500)

14740

3800 r

3800

[ \l\\ 110
c '\Y\‘\N
T
7 \
%

Cic 16p dia chat
6 COC KHOAN NHOI
D=1M,L=25M

6 COC KHOAN NHOI
D=1M, L =20M

BB saesdosit mﬂ

m Cit pha sét hat nho

‘it hat nho chat

3.1.3.C4c ldp dja chat :
-Lop 1: Sétco do sét

- Lop 2 : Cét pha sét hat nho
- Lop 3 : Cat hat nho chat

KHG THONG THUYEN

So do tru:
CAU TAO CHUNG TRU CAU TY LE 1:50
F 1200
44200 { 2400 { 2400 { 2400 { 2400 { ‘.200714
| ! { ! { ! 1 1
00— | Aoook
T 2750
o
e A
EE
T75074 74750#
K600k 5300 K600k
8000

#——2000

e
i

#1000

e
i

#1000+

o
i

3000 *

3000

2500

8000

ﬂv 1 50%

6 COC KHOAN NHOI
D=1M,L=25M

7’;2000

7H éOOﬁr

2004+

7’;1 400—

5000

o
i

#1000+

3000

e
i

#1000+
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3.2.Tai trong tac dung :

3.2.1. Tinh tdi tac dung (khong hé sé):

3.2.2. Tinh tii Theo phuwong doc céu : Vi Vi
+v/"_:phan lyc goi trai do trong lugng k/c nhip(KN).

+V__ :phan lyc géi phai do trong lwong k/c nhip (KN).

+vr :phan luc gbi trai do 16p pha (KN).

+v. :phan luc gbi phai do I6p phi (KN).

Véi

- g :trong lugng k/c nhip trai (khong ké I6p phu)/1m dai cau (KN/m).

- g.. :trong lwong k/c nhip phai (khdng ké 16p phu)/1m dai cau (KN/m).

- g :trong lugng 16p phunhip trai /A1m.(KN/m)

- g4 ‘trong luong I6p phunhip phai /1m.(KN/m)

Tinh tai tac dung 1én tru c6 thé chia thanh céc tai trong nhu sau:

. Tinh tai ban than try :

Bao gdm toan bo tai trong ban than cua két cau try ciing nhu cua bé méng.
Cong thte xac dinh: Py =V,

Trong do:
+ P; : tai trong ban than thanh phan thi i cua try
+ V; : thé tich khéi thanh phan tht i caa try
+ 7.: trong luong riéng tuong wng thanh phan thu i.
-Trong lugng (mi tru +da tang):
P =VXy,, =44,83x2,5=112,08T =1120,8KN
-Trong lwong phan than try (tr I-I d&én 11-11) :
P, =Vxy,, =62,4x2,5 =156T =1560KN .
-Trong lugng bé mong :
P. =V, Xy, =80x2.5=200T =2000KN
. Tinh tdi két cau phan trén:

- Tinh tdi phan 1: bao gébm trong luong ban than caa két cau nhip dam,tim ké,dam

ngang,ban mat cau g, = 17,15 KN/m

- Tinh tai phan 2: bao gébm toan bo trong lugng ban than cua céc cac Iop phi mat cau,

lan can, go chan ciing nhu mét sé thiét bi, cong trinh phuc vy trén cau

+Tinh tai lan can: phan bé déu trén toan chiéu dai duong anh huéng véi cuong do

gic= 3.07 KN/m
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+Tinh tai 16p pha mat cau: phan bé déu trén toan chiéu dai duong anh hudéng véi
cuong dog 1, = 3,75 KN/m
= g “pc =17,15+3,07 = 20,22 KN/m
= ¢ pc = 17,15+3,07 = 20,22KN/m
= Oow =3,75 KN/m

tr tr ltr 38
Vpe = gDC'? = 20,22.7 = 384,18 KN

F_ o5 b 38 _
Vie = 9he-% = 2022, = 384,18 KN

tr tr Ler 38

l 38
v, = ggW.Ef =3,75.—- = 71,25 KN

3.3. Hoat tai thang ding :
3.3.1. DgC cau :
+v," :phan lyc gbi trai do hoat tai .

+v,! :phan luc géi phai do hoat tai .

*T6 hop :
38 M 38 M
1 i
35 145 145
43M | 43M
Yg Y2
Yy
S
_yl:]_
-y,=0,887
-y3=0,887

-Do xe tai 3 truc :
' IM B}
VAEEVARS nL.mL.(l+ﬁ).7/L L45(y, +y,) + 35y,

Trong do :
+ 7, :hé s6 tai trong xe tai tk , y, =1.75.

+IM:lyc xung kich caia xe ,khi tinh mé tru dac thi 1+ %) =1.25
+n,:s6 lan chit tai .

+m, :hslanxe - m; = 0,85
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V,f{ = 2.0,85.1,25.1,75.[145(1 + 0,887) + 35.0.887] = 1133 KN
* Truwong hop chdt tdi cd hai nhip (2 1an xe ):
(vi hai nhip giéng nhau | * =1 * =38m-»tinh cho V,, (max))

Truong hop V,, (max) :

38 M 38M

.
110 110
12M
35 145 14 35 145 145

43M | 43M 15M 43M | 43M 3KN/m

9.3 KN/m

Y3 Yo | Yy Yo /

/Y 5 YA

-y3=0,774
-y4=0,379
-y5=0,492
-Y6=0,605
-y7=0,968
+Vv,2:do xe tai 3 tryc :

IM
Vit = Vh’; =0,9.n.m,. (1 + M) Y- [145(y1 + Y2 + ya +¥s) + 35(y3 + Ye)

VT = Vgtf = 0,9.2.0,85.1,25.1,75.[145(1 + 0,887 + 0,379 + 0,492)
+ 35(0,774 + 0,605) = 1450 KN
+v.2" :do xe tai 2 truc :

htr
tr f IM
VY=V, :O.9.nL.mL.(1+m)x;xLxElO(lJr y,) |

VAT =v2 =0,9.2.0,85.1,25.1,75.[110(1 + 0,968) = 724,5 KN
+V,, :do tai trong lan :
VEN =0,9.q,y. L. my. vy = 0,9.9,3.(38 + 38).2.0,85.1,75 = 1892,46 KN
+V,, :do tai trong nguoi :
Vit? = 09. qpg- L. 0. My Yng = 0,9.3.(38 + 38).2.0,85.1,75 = 610,47 KN

3.3.2. Phwong ngang cau (gom 5 dam I ddt cach nhau 2.4m) :
-Gan dang xem nhu cac tai trong truc tiép tac dung 1én mii try ,tuy theo cau tao mat

cit ngang — co cac so do tac dung cua tai trong :
a. Chat 2 lan xe+ 2 lan nguoi:
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XEP TAlI THEO PHUGNG NGANG CAU
(Ty 1& 1 : 100)

q,,~ 3KN/m AA
0.5 0.3 1.8 /4] 12 1.8 12
[ 1 1 1 1
] 47 47 47 g =9.3KN/m
72.5 72.5 72.5 72.5 LN
Ao bl bbhubhhal

AR

1111

Lan can

Tatinh :

o

LN
ex

Vach son

B, 12
ex=--05-03-18-12-18=--05-03-18-12-18=04m

2

b.Chdt 2 1an xe + 1 lan newoi:

XEP TAI THEO PHUONG NGANG CAU

(Ty 1& 1: 100)

a,,.= 3KN/m A\A
0.5 0.3 1.8 / 12 1.8 12
[ 1 1 | 1
7 é é é q = 9.3KN/m
72.5 72.5 72.5 72.5 LN
S ITYSN TS ITEY)
fuEEEN

ELHHHHH

Tatinh :
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3.4. Luc ham xe (luc nam ngang theo phwong doc cau): W, (c6 hé so).

- Puoc lay theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe dwoc truyén tir két cau trén xudng tru qua gdi d&. Tuy theo ting loai
g6i cau va dang lién két ma ti ¢ truyén cua luc ngang xudng tru khac nhau.Do céc tai
liéu tra ctiru khdng co ghi chép vé ti 18 anh huong caa e ngang xudng tru nén khi tinh
toan, lay ti 1& truyén bing 100%.

- Luc hiam duoc lay bang 25% trong lwong cua céc truc xe tai hay xe hai truc thiét ké
cho mdi lan dugc dit trong tat ca cac lan thiét ké duoc chit tai theo diéu 3.6.1.1.1 va
coi nhu di cing mét chiéu. Cac lyc nay duoc coi nhu tic dung theo chiéu nim ngang
cach phia trén mit duwong 1800mm theo ca hai chiéu doc dé gay ra hiéu ung luc 16n
nhét. T4t ca c4c lan thiét ké phai dugc chat tai dong thoi d6i véi cau va coi nhu di ciing
mot chiéu trong tuong lai.

- Phai ap dung hé sé lan quy dinh trong diéu 3.6.1.1.2

+ W, :dat cAch mat duong 1800mm.

W, =0.25>_ p,).n.m,

=W

1800 Mait dudng

e datng

|
m;m

}
|

Trong do:
> p, :latong trong luc cua tat ca cac truc xe tai 3 tryc.
+Néu doc cu chi xép 1 xe thi > p; = 35+ 2x145 = 325KN
+Néu doc cau xép 2 xe tai thi : > p, = 0.9x325x2 = 585KN
W, = 0,25.(ZP,).n,.m, = 0,25.585.2.0,85 = 248,63 KN
3.5. Luc gio (gio ngang ):
3.5.1. Dgc cau :

a. Gio tac dung 1én tru :
W,> = 0.0006V*.A.C, >1.8.A(KN)
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Trong do:
+ A :Dién tich chin gi6 (m?)
+C, :Hé s can véi tru dac c, =1.

Vi dién tich chan gio thay d6i — chia nho dé tim trong tam

v 1200 v 2000
| | 600
#1200—f—2400——f—2400——2400———2400—41 200+ A1600—
. } f 1 f 1 f 1 f L o
= -
300" | ook | B g
? ro}
— —x —
2750 —+ 2004
g S g
o] ? [ee]
7@504 750 ﬁélOOﬁé
6004 5300 6004
8000 5000

7,;2000 T

S I oI o
I Tl i

A10004 3000 ¥ 3000 41000+ 410004 3000 41000+
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Téc do gio thiét ké V phai dugc xac dinh theo cong thirc:
V=V, xS.
+V: van tbc gio .

+V, :van tc gio tra theo vung quy dinh cua viét nam (m/s).

= lay ¢ vang 11 ¢6 V, =53 (m/s).

+S : Hé s6 diéu chinh vai khu dét chiu gio va do cao mat cau theo quy dinh, tra
bang 3.8.1.1-2

Tra S = 1.12, voi khu vuc mit thoang nude, d6 cao mat cau so véi mat nude 13

12,5 m.

Vay ta cd tai trong gi6 thiét ké 1a:
V=Y, xS:53x1.12:59,4(%)
Tu hinh vé :
A = 20,69( m?)
W,> =0.0006V *.A,.C, =0,0006.59,4%.20,69.1= 438KN >1,8.20,69 = 37,242(KN)
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= Thoa man
b. Gid doc cdu tac dung lén xe :
VVxD = qg-B

Trong do :
+B:1a chiéu rong toan bo cau .
+ g2 :cuong do gio doc tac dung Ién xe =0,75KN/m.
+ W, :tdc dung cach cao do mat duong 1800mm.

- W =q2.B =0,75x12 = 9KN .

3.5.2. Theo phwong ngang cau :

a. Gio tac dung Ién tru :

W," =0.0006.V*.A >1.8A

Trong do :
+ A :dién tich chan gio .
T hinhvé: A =H,.B,
+ H, :1a chiéu cao tir muc nude dén dinh try.
+ B, :chiéu rong tru (doc cau ).
— A =H,B, =4.16=64m
—W," =0.0006.V 2.A, =0,000659,4%x6,4 =1355KN >18.2,4 = 4,32KN

= Thoa mén.
b.Gi6 ngang tac dung vao két cdu nhip :w"

i_, T F ...... TF AAAAAA T 1; i i
i S 7 S R =il

+ g0 :tai trong gi6 phan bd déu (KN/m) theo phuong ngang cau.
g2 =0.0006V2H, . V&I H, =h +h,.
Cong thirc ndy xem lan can 1a diac,dam dic .
h, :chiéu cao lan can
h, :chiéu cao dam chu
+w" :1a lyc tap trung ,dat tai gitra chiéu cao cua H,tAc dung theo phurong ngang cau
— khi 2 nhip dam don gian .
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2 (e +1p)

wr = g2 e ) 6 0006x59,42(0,65 +1,.95) 5838
n G 2

=20916KN

c. Gi6 ngang cau tac dung lén xe :
W, dat & cao do cach mat duong xe chay 1800mm
WP = 1,5. (ﬂ) =15 3838 oopn
2 2

(Vé6i 1,5 KN/m 1 tai trong theo tiéu chuan)
3.6. Tai trong do nwoc :
a. ap lwc day néi
Téc dung thang dung theo chiéu tir dudi 1én try
Py, =9.81V

2000

Ho

8000

1l V2 1l
] L
11

/1600 ~,
//
5000
/
2000

Vi V : 14 thé tich tru bi chim trong nudc, tir muc nude tinh toan dén mat cat try (m*)

2000

Tu hinh vé =
+ Néu tinh noi luc tai mat cat 11-11;

314.162

V=V, =( +5,5).8.1,6 =57,87m

= pll =9.81V =9,81.57,87 =567,7KN
+ Néu tinh noi luc tai mat cat 11-111;
V=V, +V, =5787+258= 137,87m?
= p' =9,81V =9,81.137,87 =1352,5KN
3.7. Lwe ma sat (FR):
Luc do ma séat chung géi cau phai dugc xac dinh trén co s C4c gia tri cuc dai cua cac
hé s6 ma sét giira cac mit trugt. Khi thich hop can xét dén cac tac dong caa do am va
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kha nang giam pham chét hodc nhidm ban cua mit trugt hay xoay ddi véi hé sb ma sét.
Va trong céc to hop thi khdng thé lay ddng thoi tai trong hdm va luc ma sat ma phai
ldy gi4 tri 16n hon, tuy nhién ¢ tru T2 c6 dat géi ¢d dinh véi gia thiét 1a luc ham s&
truyén xuéng tru theo ty 1¢ 100% nén trong tinh toan coi nhu lyc ma sat khong dang
ké.
3.8. Tinh ngi luc:

Dé tinh than try,méng nodi luc thuong tinh it nhat 3 mat cit.Yéu cau do an ta di tinh
tai mat cat 11-11 va l1-111.
3.8.1. Theo phwong doc cau : mat cdt 11-11 va 11-111.
1. Doc cdu :TTGH CP I:

- C4c hé s6 tai trong tinh : y,. =1.25,,, =1.5,7 =1.

- Hoat tai 2 nhip +luc hdm ,2 xe tai doc cau +lan + nguoi.
- Muyc nudc cao nhat: 7,6 m
a. Mat cat 11-11:
Tong luc doc
Ny, =125(P,, +P, +V5t +Vge) +15.(Vow +Vow ) + Vi .175.1,25 +L75.(V," +V,1%) —1,25V,,

N, =125(1120,8 +1560 + 724,4 + 724,4) +1,5.(314,7 + 314,7) +1700,6.1,75.1,25 +1,75.(2050,65 + 661,5)
~1,25.57,87

=N,,=14500,09 KN

Téng mémen: luc hdm tac dung tir trai sang phai va mémen theo chiéu kim dong ho la
(+) va nguoc lai la (-)

M, =-(L25V5 +1.5V5,)e +(L.25V . +1.5V,, ).e; +1.75xL.25XW, xH ,, .

M, =-(1,25.724,4 +15.314,7).0,5+ (1,25.724,4 +1,5.314,7).0,5+1,75.1,25.292,5.12,914 —
M, =8262,94KN.m
Trong do :
H, : la khoang cach tir diém dat hec hdm W, dén mat cat 11-11.
Theo hinh vé :
H=H+Hg+Hgn+Hjp+1,8m
V6i 1 H,, : Chiéu day I6p phu mat cau (m).
H, : Chiéu cao gbi +da tang (m).
H,, : Chiéu cao dam chu (m).
H, =9,5+0,5+1,75+0,114+1,8=12,914m

e.= e;=0.5 (m) : Khoang cé4ch tir tim tru dén tim gdi cau.
Téng luc ngang : W, =1,75.1,25W, =175x1,25.292,5 = 639,84KN
b. Mdt cat I11-111:
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Téng Luc doc:
N, =N, +1.25P, —1.25V," \V&i V" =V_ =8.2,0.5=80m?® (thé tich bé mong).
— N,, =14500,09+1.25.2000—1,25.80 = 16900,09KN

Téng MoOmen :
M, = M, +W, xL.75xL.25xH, =8262,94 +292,5.1,75.1,25.2 = 9542,63KN.m

Tong Luc ngang :

W,, =W, =639,84KN .

2. Doc cau TTGH si dung :

a. Mat cat 11-11:

Tong Luc doc:

N =Py + Py Ve +Voe +Vou +Vow +Vir L25+V" +Vi° -V

— NP =1120,8+1560+724,4+724,4+314,7+314,7+1,25.1700,6+2050,6+661,5-
57,87

= 9539,03 KN
Téng Momen :
MPP = (Vi +V5, ) e +Voe +Vou )€ +1.25W, . H,

= M P = (7244 +3147).05+ (7244 +314,7).0,5+1,25.2925.12,914 = 472168KNm
Téng Luc ngang :

W,f'D =125W, =1,25.292,5 = 365,62KN

b. Mat cat 11-111:

Téng Luc doc:

N = NP + P, —V.,"=9539,03+ 2000 — 80 = 11459,03KN

dn

Téng Momen :
M:P =M:P +1.25W, . H, =4721,68+1.25.292,5.2 = 5452,93KN.m

Tong Luc ngang :
W,° =W,;P = 365,62KN

3.8.2. Theo phwong ngang cau : mdat cat 11-11 va 11-111.
1. Ngang cdu TTGH cuong dé 1 :
-Hé sb tinh tai >1, y =1.

- Hoat tai 2 nhip (2 1an xe+ 1 1an nguoi léch tam vé bén tréi) .
- Muc nuéce cao nhat : 7,6 m
a. Mat cdt 11-11:
Tuong tu nhu doc cau trir di 1 nira phan luc géi do tai trong ngudi

Téng Luc doc:
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Ng

NN =N, —1,75.\/“7t , Voi N, :doc cau TTGH CP1

— N =14500,09-1,75. %1*5:13921,28 KN

Téng Moémen :

Ng

Vv
Mil = 025175V, +175V, "), +175+175.~ e

n

= M) = (1,25.1,75.1700,6+1,75.2050,65).0,5+1,75+1,75.£2]’5.4,5 =6259,01KNm

Téng Luc ngang :

W, =0

b. Mat cat [11-111:

Tong Luc doc:

N, = N +1.25xP, —1.25xV,"

=N ,T, =13921,28 +1.25x2000 —1.25x80 =16321,28KN
Téng Momen :
MY =M =6259,01KN.m

Tong Luc ngang :

W, =0

2. Ngang cau TTGH sir dung 1 :
a. Mat cat 11-11:

Tong Luc doc:

Ng

NSO = S -1,75.Vh2t V6i NP : theo doc cAu TTGHSD.

— N/¥° —9539,03—1,75. &215 =8960,22KN

Téng Mémen :
MM = M N = 6259,01KN.m

Téng Lic ngang :
W NSD — 0

b. Mdt cat 11-111;
Téng Luc doc:

NI = NI+ B, Vg

— N° = 8960,22 + 2000 — 80 = 10990,22KN
Téng Momen :
M M0 = M NP — 6250,01KN.m
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e Tong Luc ngang :

W®° =0
BANG TONG HQP NOQI LUC
Phuong doc cau Phuong ngang cau
Mt cit TTGH Cb1 TTGH Cb1
N(KN) M(KN.m) | W(KN) | N(KN) M(KN.m) | W(KN)
[-11 14500,09 | 8262,94 639,84 | 13921,28 | 6259,01 0
[H-111 16900,09 | 9542,63 639.84 |16321,28 | 6259,01 0
TTGH SD1 TTGH SD1
[-11 9539,03 | 4721,68 365.62 |8960,22 |6259,01 0
[H-111 11459,03 | 5452,93 365.62 | 10990,22 | 9085.13 0

3.9. Kiém tra tiét dién than tru theo TTGH:
3.9.1. Kiém tra sirc khang tiét dign tru MC 11-11 (TTGH CP1):

1.1. Xét hiéu ung dé manh cua tru : KL
.

TIET DIEN TRU DOC CAU NGANG CAU (QuY DOl

B, . r

/ XA, Y

Y B,

. A6

N

A,

Gan dung quy doi tiét dién try vé hinh chix nhat c6 chiéu rong 1a A, ,chiéu dai 1a B,.
Vi B, = BZ—A2+%.

a._Theo doc cau :
+K :hé s6 =1.
+ L, :chiéu dai chiu nén =H, .

+r.: ban kinh quén tinh r, = ‘/%.

A
+J,: MOmen quan tinh J, = B?"E'

+F =B, .A,.
K.L,

Néu ty sb : —¥ < 22 — b qua hiéu ttng vé do6 manh .
r
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S6 liéu : B,=6,5m , A,=1,6m , tru cao H=8m.
Suyra:

B; = 6,5—1,6+% =54m

F =54.16 =8,64m*
3
J, = 5,4.£ =18m*
12
r = 18 =0.46m
F 864

KL, _18 =17,39<22 — bo qua hiéu tng vé d6 manh .

r 0,4
b. Theo phirong ngang cau :

KL, <<< 22
r
, B3 3
Taco: J, = AQ.—3=1,6.5’4 =20,99m*
12 12
J
r, = Yy 2099 =155m
F 8,64

KL, _18 _ 4,85<<<22 — thoa man.
r 1,65
3.9.2. Kiém tra ng suat tai mat cat 11 — 11:
Ningx = 14500,09 KN, My =8262,94 (KN.m)

-Cong thirc kiém tra: ¢ = Fﬁiﬂs Rn

m m

R, 1a cuong do cua béténg M300 (R, = 15000 KN/m?)

Trong do:
F — Dién tich day mong : Fp, = 8,64 (m?)
W — M& men chdng uén cua tiét dién
2 2
we ab°_5416° o
6 6
O = N M 1450009 | 826294 _ o015 5 (kN/m?)< R, = 15000 (KN/m?)
F W 6,84 2,3
= dat

Vay : Kich thudc day méng chon dat yéu cau .

3.9.3. Gid thiét cot thép tru:
Trong Thiét ké két cau bé téng cét thép theo tiéu chuan ACI’ cho rang ving hiéu

qua nhat caa p, 1a tir 1-2%, trong d6 p, la ti 1& cot thép trong tiét dién cot. Nhung vi tru
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cau chiu tai trong va md men udn 16n, do d6 ta gia thiét luong cét thép trong tru Iy p,
=0.015
Nhu vay dién tich cét thép trong tru 13 :
A, = pA, =0.015x8,64.10° =129600 mm’
B4 tri cot thép theo ca hai phuong ta chon dudng kinh cdt thép 1a @25

S6 lwong thanh cbt thép b tri: n = A 129600 6o ihanh
, 3,14 , 3,14
257 4 25 4

Vdy :bé tri 270 thanh cbt thép @25
Chon chiéu day 16p bao vé ct thép 1a 10cm
B4 tri c6t thép chiu luc theo 2 hang
Chon ¢t dai c6 duong kinh @12,
3.9.4. Quy doi tiét dién tinh todn:
+ Tiét dién tru chon dugc bo tron theo mot ban kinh bang 0.6m, khi tinh toan quy doi
tiét dién vé hinh chit nhat dé gan véi mé hinh tinh toan theo ly thuyét.
+ Cach quy d6i ra mot hinh chix nhat c¢é chiéu rong bang chiéu rong try, chiéu dai lay
gia tri sao cho dién tich mat cit quy ddi bang dién tich thuc. Dién tich cbt thép theo 2
canh cua tiét dién quy ddi van nhu cii.

T
|
|
|
1;{;)0
x

3.9.5. Kiém tra sirc khang uén theo 2 phwong MC II-11:

Xac dinh ty sé khoang céch giita cac tam cua Iép thanh cot thép ngoai bién 1én chiéu
day toan bo cot.

Chon cbt dai c6 duong kinh ¢ 12

Chon 16p bao vé cét thép tir mép dén tim cua cét thép chiu luc 14 100mm

Cot thép chiu lyc chona 25 khoang cach tir mép tiét dién dén tim cét thép 1a : 200mm
Tinh toan ti s6 khoang cach tam 16p thanh cét thép dén bién ngoai :
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Thay cho viéc tinh dua trén co sé can bang va tuong thich bién dang cho trudong hop
udn hai chiéu, cac két cau khdng tron chiu udn hai chiéu va chiu nén cé thé tinh theo
c4c biéu thirc gan dung sau :
So sénh :

+Néu luc doc : N <0.14.f..A thikiém tra:

M.,
ey W
M, M

rx ry

+Néu luc doc : N >0.14.f.A thikiem tra:

=t =P T T 2R
I:)rxy Prx Pry I:)0 — 4 —
I:,rx I:,ry I:)O
Trong do :

+¢: hé sb stc khang ck chiu nén doc truc : ¢=0.9

+ A, - dién tich tiét dién tru .

+ M, : mémen uén theo truc x (N.mm).

+M,, : momen uén theo truc y (N.mm).

+ M, suc khang uén tiét dién theo truc x

+ M, : stirc khang uén tiét dién theo tryuc y.

+ P, . stcc khang doc truc khi udn theo 2 phuong (luc doc tiét dién chiu duoc ).
+P, . suc khang doc truc khi chi c6 d6 Iéch tam e, (N)

+ P, . stc khang doc truc khi chi c6 d6 Iéch tam e, (N)

+e

X

A 1A A M
: d¢ léch tam theo phuong x — e, = T“y (mm)

u

+e, :d0 Iéch tdm theo phuongy — e, = % (mm)

u

+P, : lyc doc tinh theo TTGH CB1 (lyc doc N)
+ I:)0 =0.85 fc(Ag - AE'() + A%t fy (N)

+ M, = AT, (d, ).

Taco:0,10¢ f'c Ag=0,1x0,9x30x6,84x1000 = 18468 KN
Gia tri nay 16n hon tat ca cac gia tri luc nén doc truc Nz & trong céc té hop o
TTGHCD, vi thé cong thuc kiém toan 1a :

M
&_F_WSLO
M

rx ry
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Xac dinh Mrx, Mry: stirc khang tinh toan theo truc X,y (Nmm)
Mrx = ¢.As.fy.(ds-%)

Tuong tu v6i Mry
Trong do:

+ds: khoang cach tir trong tdm cot thép téi mép ngodi cung chiu nén (trir di 16p

bétdng bao vé va duong kinh thanh thép).
+fy: gidi han chay cua thép.
+As: bd tri so bo rdi tinh dién tich thép can dung theo ca hai phuong.

o AT, 01026420 _
' 085.8.f.b, 0850853057
AT, 0,1026.420

¢, = ' = =4
' 085.4.f.b, 085.085.30.12
a, =¢,.4 =0,350,85=0,298

a, =¢,.5, =1,67.085=1,420

=>M, = 0,9.0,1026.420.103.(5,7 -0132- %) =210163,99KNm

=>M, = 0,9.0,1026.420.103.(1,2 -0132 - %) =13884,24KNm

+ B,=085
+b : bé rong mit cat (theo mdi phuong 13 khac nhau).
Kiém tra stc khang nén cua tru theo udn 2 chiéu:

T;

hO N MX My M rx M ry M M A
op Moy Ty g | KEL

Tai M rx ry LUé,n

KN KNm KNm KNm KNm

trong

CDb1 | 14500,09 | 8262,94 | 6259,01 | 210163,99 | 13884,24 | 0.49012 dat

TTSD | 9539,03 |4721,68 | 6259,01 | 210163,99 | 13884,24 | 0.47327 dat
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3.9.6. Tinh Toan Mii Tru:

SO DO MAT CAT NGANG CAU

(TY LE: 1

-~

/200)

i 600 600 i

1120 240 . 240 240 . 240 120 1

T ] ] T
75
75

4 4

275 650 275
295 175
—
275
- Mi try lam viéc nhu ngam cong xon
l,=2,75+ R =275+ 98 =2 95 (m)
3 3
- Tai trong tac dung lén phan cong x6n la:
+ Do trong luong ban théan: g; = 2.17,15 = 34,3 (KN/m)
+ Do tinh tai phan béntrén: B, =P, ... + P, =1484,5KN .
+ Do hoat tai:
38M 38M
1 1 1
35 145 145 35 145 145
3KN/m 43M | 43M 15M 43M | 43 M
9.3 KN/m
Ya| v, A
Y] Y5 Y4

y1=1;y,=0,887; y3=0,774,y,=0,379;y5=0,492;y=0,605

patr — O,9.ml.(

1+

100

IM
_> VL-MGer- [145(y1 + Y2 + Ya + ¥5) + 35(y3 + Vs)
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P3" = 0,9.1,25.1,75.0,525. [145(1 + 0,887 + 0,379 + 0,492)
+35(0,774 + 0,605) = 463,23 KN
38 + 38
2

plan — 1,75.9,3.( ).mglan =1,75.9,3.38.0,336 = 207,8 KN

ne 38 + 38
Pr8 = 1,75.3.( ).mgng = 1,75.3.38.1,065 = 212,47 KN
o - 2,95022,950 435

Poe = P + P2" + P = 463,23 4+ 207,8 + 212,47 = 883,5 KN
= Momen:
= M=1,25.g.0y + (P. + B,p).y = 1,25.34,3.4,35. (1484,5 + 883,5).1,75 =
4330,5

*_Tinh va bé tri cot thép:

o> &=

-—
T /////////////////'L////////

Ay ;—I—TTT
=N

////////////////i////////

- chiéu day mii try H=1500mm,l6p bao vé 15mm—>h, =1500 — 15 =1485mm
-s0 bd chon: d=1485-25-22/2=1499mm.
- bétdng c6 f, =50MPa, COt thép f, = 400MPa
A= M 4444.74.10°
330d  330.1499

Pé an toan ta chon 9 thanh ¢22 , a= 15 cm.
3.10. Tinh toan méng coc khoan nhébi:

Theo quy trinh 22TCN 272-05, viéc kiém toan sic chiu tai cia coc quy dinh trong
diéu 10.5 theo trang thai gidi han sir dung va trang thai giéi han cuong do. Trong

=8,99 (cm?)

pham vi d6 an, chi thuc hién kiém toén sirc chiu tai cua coc theo kha ning két cau va
dat nén.

Véi noi luc dau coc xac dinh duoc, ta sé tién hanh kiém tra kha ning chiu tai cua coc
theo vat liéu 1am coc va kha ning chiu tai caa 16p da gde dau miii coc.
S6 liéu tinh toan:
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buong kinh than coc 1000 mm
Cao d6 dinh bé coc 11.00 m
Cao do day bé coc 9.00 m
Cao d6 miii coc (du kién) -16.00 m
Chiéu dai coc (du kién) 25 m
DPuong kinh thanh cét thép doc 25 mm
Cuong do bé tdng coc 30 Mpa
Cudng do cot thép coc 420 Mpa
Cu li coc theo phuong doc cau 3000 mm
Cu li coc theo phuong ngang cau 3000 mm

B& tri coc trén mat bang:
1000, 3000 . 3000 1000 ,
1 A

s s
[

1@ @ ©®

3.10.1. Xac dinh svwc chiu tdi coc:

+ Chon coc khoan nhdi bang BTCT duong kinh D = 1,0m, khoan xuyén qua céc

1000 ,

3000

1000 ,

16p cat sét co goc ma sat (of ); va 16p sét pha cat co goc ma sat ¢f = 45°,
+ Bé tong coc mac #300.
+ Ct thép chiu Iyc 1525 c6 cuong do 420MPa. Pai tron ¢10 a200.
1.1.Xéc dinh sirc chiu tai trong nén ciia coc nhdi theo vat lidu 1am coc:
-Bétong cap 30 co f.’ =300 kg/cm®
- C6t thép chiu lyc All c6 Ra=2400kg/cm®
Stec chiu tai cua coc theo vat liéu
Sure chiu tai cua coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai cua coc theo vat lidu lam coc tinh theo cong
thuc sau
Pv=0.P,.
Vi P, = Cuong do chiu lyc doc truc danh dinh c6 hoac khong cod udn tinh theo cong
thirc :

Po= o.{mp.mofo (A, - Ay) + f,.Ad= 0,75.0.85{0,85. f,".(A, - Ag) + F,. A}
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Trong do :
¢ = Heé s stc khang, ¢=0.75
my,m, : Cac hé sb diéu kién lam viéc.
f.” =30MPa: Cuong do chiu nén nho nhit cua bétong
f, =420MPa: Gioi han chay déo quy dinh cua thép
A.: Dién tich tiét dién nguyén cua coc
A:=3.14x1000%/4=785000mm’
Ag: Dién tich cua cbt thép doc (mm?).
Ham luong cbt thép doc thuong hop 1y chiém vao khoang 1,5-3%. véi ham luong
1,5% ta co:
Aq=0.015xA=0.015x785000=11775mm?
Chon cbt doc 1a 25, sé thanh cét doc can thiét la:
N=11775/(3.14x25% /4)=24 chon 25 $25 A4=12265.625 mm?®
Vay suc chiu tai cua coc theo vat liéu la:
Py = 0.75x0,85x(0,85x25x (785000-12266)+ 420x12265.625) = 1585.10°(N).
Hay Py = 1585 (T)=15850 KN.
1.2 Xdc dinh sirc chiu lirc nén ciia coc don theo cuwong dé dat nén:
S6 liéu dia chat:
Lop 1: Sét co do sét
Lop 2: Cét pha sét hat nho
Laop 3: Cat hat nho chat
Strc chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q =¢xQ, =9,Q, +»,.Q.(T)
Trong do :

Q . : Stre khang d& ctia miii coc (T) Q, =q, x A,
Q. : Strc khang 3o cua than coc (T) Q, =q,x A
@, =0.55 hé s strc khang d& ctia miii coc

P =0.65 hé s strc khang d& ciia than coc

q, : Stc khang d& don vi cia miii coc (T/m°)

g, : Suc khang do don vi cta than coc (T/mP)
A, : Dién tich miii coc (m ?)

A, : Dién tich cua bé mit than coc (m ?)

Xac dinh strc khang don vi cia miii coc q, (T/ m?) va st khéng mii coc Q |
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Mili coc dit & 16p cudi cung cat hat nho chit (c6 N = 52).Theo Reese va O’Niel
(1988) c6 thé udce tinh strc khang miii coc don vi bang cach stir dung tri s6 xuyén tiéu
chuan SPT , N.

Véi N < 75thi g =0,057N (Mpa)
Ta c¢6 stc khiang midi coc don vi g = 0,057.52 (Mpa)
=2,964 (Mpa) = 296,4 (T/m?
Q,=296,4x3.14x1°/4=232,67(T)
» Xac dinh suc khang don vi cua than coc g, (T/m?) va strc khang than coc Q .
Theo Reese va Wright (1977) Sttc khang bén don vi ¢, cua thin coc dugc xac dinh
theo cong thuec :
= g =0,0028N v6i N < 53 (Mpa)
= Lop - Sétcodosétg =0,0028 x 12 = 0,0336(Mpa) = 3,36 T/m?)
» Ldp2 - Catpha sét hat nho g, = 0,0028 x 32= 0.0896(Mpa) = 8,96(T/m?)
= Lop3- Céthat nhé chat g, = 0,0028 x 52 = 0.1456(Mpa) = 14,56(T/m?)

Biang tinh sitc khang than coc trong nén dat

Lép Chieu dai coc trong gs(T/m?) As(m2) Qs (T)
I6p dht (m)

1 4,78 3,36 15,01 50,43

2 8,90 8,96 27,95 250,43

3 10,98 14,56 34,48 502,03

Tong | 24,66 267,63

Tur d6 ta cd6 Suc chiu tai cua coc tinh theo diéu kién dat nén Qr
Q. = 0,55.232,67 + 0,65.267,63 = 301,93 (T) = 3019,3 (KN)
*Tinh s6 coc cho méng tru:
N=BXP/P .
Trong do:

B: hé sd ké dén tai trong ngang;

B = 1,5 cho try,p= 2,0 cho md(mé chiu tai trong ngang 16n do ap luc
ngang cua dét va tac dung cia hoat tai truyén qua dét trong pham vi ling thé truot cua
dat dap trén md).

P(T) : Tai trong thang dung tac dung 1én méng mé, try da tinh & trén.
Peoc=min (Pyi,Pna)
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Tru tt P, Q, Pcoc Taitrong |Hésd |sdcoc | Chon

TruT2 15850 |3019,3 |3019,3 |21205,34 |15 55 6

3.10.2.Tinh todn ngi lyc tac dung lén cdc coc trong mong:

Déi véi mong coc dai thp thi tai trong nim ngang coi nhu dit nén chiu, noi luc tai
mit cit day mong
Cong thirc kiém tra:

P <P,

Trong do:
- Prmax  : Tai trong tac dong 1én dau coc
- P, : Stc khang cua coc di dugc tinh todn ¢ phan trén
Tai trong tac dong 1én dau coc duoc tinh theo cong thirc
P M Ve My X

" Zn: Yiz Zn: Xi2
1 1

P

max

Trong do :
- day dai theo 2 phuong x, y.
Kiém toan coc véi P.=3019,3KN
Trang thai GHCD 1
Nz= 14500,09 KN
M= 8262,94 KNm
My =6259,01 KNm
- P :tong luc dang tai day dai .
-n :sbcoc,n=6

- X;, Y; :toadd cuaa coc so vai hé truc quan tinh chinh trung tdm
- My, My: téng moémen cua tai trong ngoai so véi truc di qua trong tam cua tiét dién coc

tal

Coc | Xi (m) Yi (m) | X% (M) |Y% (M) |Pmx (KN) | Yéucau
1 -3 1.5 9 2.25 2917,22 dat

2 -1.5 0 2.25 1456,38 dat
3 1.5 9 2.25 3836,74 dat
4 -3 -1.5 9 2.25 3501.25 dat
5 1.5 0 2.25 996,74 dat
6 -1.5 9 2.25 1916,14 dat
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PHAN II:THIET KE KY THUAT THI CONG
CHUONG I: THIET KE THI CONG TRU T2

1.1. Pic diém ciu tao caa tru T2:

‘7001 1000 , 1400 , 1000 , 1400 , 1000 , 1400 , 1000 ; 1400 ; 1000 ’ 7001 2000
T e

1200 | 2400 1 2400 L 2400 L 2400 1 1200J
7 ¢ 6500

750 1900
5000

1000 T 3000 f 3000 T 1000 1000 3000 1000
1 1

[ T 10
[l M

1000 1000 1000 1000 1000

750, 750

8000
8000

<}

2000
2000

Hinh 1.1.1: Cdu tqgo tru.
1.2. Diéu Kién dia chat thuy vén:
- Vé dia chat;
Lop 1: Sét co do sét
Lop 2: Céat pha sét hat nho
Laop 3: Cat hat nho chat
- Vé thuy van:
MNCN: +18.5m
MNTT: +16.5m
MNTC: +14.3m
1.3. Chgn thei gian thi cong:
-Dya vao cac s liéu dugc khao sat thong ké vé dia hinh, dia mao, dia chét thuy van,
thoi tiét khi hau, diéu kién giao théng, van tai ta chon thoi gian thi céng tir dau thang
hai.
-Thi cong som hon s& gap mua va gid rét, con thi cdng mudn hon s& gap mua & cudi
giai doan xay dung cau.
-Néu nhu vdy vao mua mua s& khdng tién, tién do thi cong s& khong dam bao, diéu
kién thi cong s€ gap nhiéu kho khan, chét lugng cong trinh kho dat dugc nhu thiét ké.
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1.3.1. Pé xuit phwong 4n thi cong tru T2:

* Pic diém, diéu kién dia chét thay van:

- Theo s6 liéu khao sét thi tai vi tri thi cong tru c6 nhimg dic diém anh huong dén
phuong an thi cong nhu sau:

Vi dia chét c¢6 nudc ngdm do nudc tham qua cac op cat vi vay khi thi cong khoan tao
15 phai kém theo 6ng vach.

- Chénh cao tir MNTC dén CPPM la 6,2m, chénh cao tir MNTC dén MPTN 14 3,70m
do vay khi thi cong hé moéng ta diing phuong phap thi cong trong vong vay coc Van.
1.4, Trinh tw thi chung cong tru T2:

-Trinh tu thi cong tru T2 gém cac budc nhu sau:

- Tap két vat tu thiét bi thi cong.

- Lam dudng cdng vu, san don mit bang thi cong.

- binh vi tim tru (dung may + nhéan céng)

- Gia cong long thép.

- Thi cdng coc khoan nhi.

- Thi cbng vong vay coc van.

- Pao dat hé mong bang phwong phéap x6i hut

- Hat nude va vé sinh lai hd mong.

- Nghiém thu hé mong.

- Pap dau coc va tién hanh d6 l16p bétdng bit day

- Lap dung cét thép, van khudn va tién hanh d6 béténg bé tru.

- Khi bétdng bé tru da dat cuong do, thdo do van khuén, lap dat hé moéng dén cao do
dinh bé mong.

- Lap dung cét thép, van khudn va tién hanh do bétdng than tru P1.

- Khi bétdng than tru dat cudng do, tién hanh thao d& van khuan.

- Lip dung cét thép, van khudn va tién hanh do bétong xa mil.

- Khi bétong xa mil dat cudng do, tién hanh thao d& van khudn va hoan thién tru.

1.5. Cac cong tac chinh trong qua trinh thi cong tru:

1.5.1. Cdng tac chudn bi:

1.5.1.1. Lan trai kho béi:

- Do thoi gian thi cong khé dai, nén viéc to chic kho béi 1an trai la rat can thiét. Kho
bi lan trai phai dugc xay dung o noi khd réo, an toan va gan cong trinh nham dam bao
viéc quan li, bao quan nguyén vat liéu va may maoc thi céng.

- DUng may san, may ui két hop nhan cong dé don dep mat bang béi thi cong. Mat
bang phai bang phang, di rong dé bé tri vat lidu, may mac thi cong.
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1.5.1.2. Nguyén vt liéu:
- Céc loai vat lidu dugc van chuyén dén cong truong va tap két vao kho béi, qua trinh
cung tng vat liéu phai dam bao tinh lién tuc, dam bao céc théng sé ky thuat vé yéu cau
vat liéu.
1.5.1.3. Nhan lgc va may moc:
- Nhan lyc may moc dugce huy dong day du dam bao cho cong trinh kip tién do xay
dung.
-Vé nhan lyc:Bén canh ddi ngii k¥ su ¢o trinh do va cong nhan lanh nghé, don vi thi
cdng con cd thé tuyén thém ngudn nhan cong tai dja phuwong dé day nhanh tién d6 thi
cong.
- V& méay moc: Pon vi thi cong c¢6 du cac thiét bi thi cong, tir cac loai may nho nhu
may han, may cit, may phat dién dén cac loai may I6n nhu may cau, may khoan, may
tron va bom bétong. ..
1.5.2. Cong tac dinh vi tim tru:
- Muc dich: Nham dam bao dtng vi tri, kich thuéc cua toan bo cong trinh ciing nhu
cac bo phan két cau dugc thuc hién trong sudt thoi gian thi cong.
- Noi dung:
+ X4c dinh lai va kiém tra trén thuc dia cdc mdc cao d6 va mdc dinh.
+ Cam lai cac mbc trén thuc dia dé dinh vi tim ciu, dudng truc cua cac try md va
duong din dau cau.
+ Kiém tra lai hinh dang va kich thudc cac cau kién ché tao tai cong truong.
+ Dinh vi cac cong trinh phu tam phuc vu thi cong.
- Cach xac dinh tim tru:
Cong tac dinh vi tim tru nham dam bao cho tru nam dung vi tri thiét ké. Khi thi céng
thi cdng viéc nay duoc tién hanh dau tién va ludn Kiém tra trong qué trinh thi cong. Pé
xac dinh dugc chinh x4c ta dung phuong phép ti giac do dac dé dinh vi, trinh tu nhu
sau:
-Truéc hét cim duong truc cua tru qua hai diém chuan 14 moc da cho ( 1a diém A va
B).
-Tir A dat may kinh vi ngdm B mé 1 gc 90° so véi phuong cua truc ciu vé 2 phia ,
lay A1 va A2 cach A mot khoang AA; = AA, = 20m.
-Tir B mg 1 gbc 90° so véi phuwong cia truc cau vé 2 phia, lay B1 va B2 cach B mot
khoang BB, = BB, = 20m.
“Ta dugc tir gidc dac AAIB1IBB2A2

-Goi Clatimcuatrusb 1taco:

_AC_58

tgor ="_=29 = a=arctg2,9=70,94°
AA, 20
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Hinh 1.3.2: So dé dinh vi tim tru.

BC _90 _ 48 = p-arctgas=7823"
BB, 20

tgp =

-Vay dit may kinh vi I tai vi tri A huéng theo tim ciu; dit may kinh vi II tai A1 huéng
vé A, sau d6 mo mot goc « . Giao 2 hudng nay tai C 1a tim tru s6 1.

-Tuong tu dat may kinh vi I tai vi tri B hudng theo tim cau; dit may kinh vi II tai B2
hudng vé B, sau d6 md mot goc B . Giao 2 hudng nay tai C 1a tim tru s 1.

-Kiém tra lai vi tri C bang cach dat may kinh vi s6 II tai A2 hudng may vé A rdi mé
mot goc o va dat may tai B1 hudng vé B r6i mo goc . Giao 2 hudng cua may I va
may II ta dugc vi tri tim cua tru s6 1. Cong tac dinh vi tim tru nham dam bao dang vi
tri va kich thudc cua try can thi cong, dugc thuc hién trong qué trinh thi cong.

1.5.3. Thi cdng coec khoan nhai:

- Vi tri try thi cong ¢ noi c6 nudc ngam co6 thé gay sut 1o khi thi cong nén ta chon
phuong phéap khoan tao 16 ding 6ng véach. Trinh tu thi cdng coc khoan nhoi géom cac
budc sau:

1.5.3.1. Cong tac chudn bi thi cong:

* Khi thiét ké to chic thi cong coc khoan nhoi phai diéu tra va thu thap céc tai liéu
sau:

- Ban vé thiét ké mong coc khoan nhoi, kha nang chiu tai, cac yéu cau thu tai va
phuong phap kiém tra nghiém thu.

- Tai liéu diéu tra vé mat dia chat, thay van nudc ngam.

- Tai liéu vé binh d0, dia hinh noi thi cong, cac cong trinh ha tang tai chd nhu duong
giao théng, mang dién, ngudn nuéc phuc vu thi cong.

- Nguén vat lidu cung cap cho cong trinh, vi tri d6 dat khoan.

- Tinh ning va sb lugng thiét bi may thi céng c6 thé huy dong cho cong trinh.

- Céc anh huang cd thé tac dong dén méi truong va cong trinh 1an can.

- Trinh d¢ cdng ngh¢ va ky nang ctia don vi thi cong.

- Céc yéu cau vé k¥ thuat thi cdng va kiém tra chat luong coc khoan nhdi.
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* COng tac to chire thi cong coc khoan nhdi can thuc hién cac hang muc sau :
- Lap ban v& mat bang thi cdng tong thé bao gdm: vi tri coc, bd tri cac cong trinh phu
tam nhu tram bétdng. Day chuyén thiét bi cong nghé thi céng nhu may khoan, cac
thiét bi ddng bo di kém, hé thdng cung cap tuan hoan vira sét, hé théng cap va xa nudc,
hé thdng cap dién va duong cong vu.
- Céc bién phap dam bao an toan lao dong va chat lugng cong trinh.
1.5.3.2. Yéu cdu vé vt ligu, thiét by:
- Céc vat liéu, thiét bi dung trong thi cong coc khoan nhdi phai duoc tap két day du
theo dung yéu cau cua ho so thiét ké va cac tiéu chuan hién hanh.
- Céc thiét bj str dung nhu can truc, may khoan ... phai c6 day du tai liéu vé tinh ning
k¥ thuat, cling nhu chiing chi vé chat lwong dam bao an toan k¥ thuat cua nha ché tao
va phai duoc Kiém tra an toan theo dung cac qui tac k¥ thuat an toan hién hanh.
- Vat liéu sir dung vao cac cong trinh coc khoan nhdi nhu ximéng, cot thép, phu gia ...
phéi c6 ddy du hudng dan st dung va cac ching chi chat luong cua nha san xuat. Céac
vat liéu nhu cat, d4, nudc, bétdng phai ¢ céc két qua thi nghiém danh gia chét luong,
két qua ép mau ... trude khi dua vao sur dung.
1.5.3.3. Thi cdng céac cdng trinh phu tro-
-Truéc khi thi cdng coc khoan nhdi phai can cir vao cac ban vé thiét ké thi cong dé tién
hanh xay dung céc cong trinh phu tro nhu :

+ Puong cong vu dé van chuyén may mac, thiét bi, vat tu phuc vu thi cong .

+ Heé thdng cap thoat nudc va cap dién khi thi cong.
+ Heé thong cung cap bétdng gom cac tram bétdng, cac kho chira ximang, cic may bom
bé tong va hé théng duong ong .
+ Lap ban vé& thé hién cac budc thi cong, cac tai liéu huéng dan cac thao tac thi cong
d6i vai cac thiét bi cha yéu, 1ap qui trinh céng nghé thi cong coc khoan nhoi dé huéng
dan, pho bién cho can b, cong nhan tham gia thi cong lam chu cong nghé .
- Mit bang thi cong phu thudc vao dia hinh: & day ta st dung duong tam ra vi tri thi
cdng, mat bang thi cong duoc san don bang may ui trudc khi tién hanh thi cong tru.
1.5.3.4. Cong tac khoan tgo 16 dung éng vach:
- Ong véch c6 tac dung ngin khong cho dat bén ngoai sat 16 vao ho mong, éng vach
thuong lap chan xén bang hop kim ctng va sat.
- DUng thiét bi khoan, dua ng vach vao dat va chuyén dat tir coc nhdi ra bang thiét bi
khoan tu hanh.
- Pay dng vach duoc ha dén cao do cua I6p cudi s6i +1m, miéng éng vach & trén mat
dat.
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1.5.3.5. Pinh vi ldp dat éng véch:

- Ngoai viéc sir dung cac loai may moc thiét bi trén dé do dac va dinh vi can dung
thém hé théng khung dan huong. Khung dan hudéng dung dé dinh vi éng vach phai
dam bao 6n dinh dudi tac dung cua luc thuy dong.

1.5.3.6. Thiét bj ha éng véch:

- Str dung bua rung déng 6ng véach xudng két hop voi viéc lay dat bén trong 16ng 6ng
véch bang may khoan.

1.5.3.7. Chudn b khoan:

* Trugce khi thi cdng coc khoan nhdi, can phai chuan bi day da ho so tai liéu, thiét bi
may maoc va mit bang thi cong dam bao yéu cau sau:

- Khoan thim do dia chat tai vi tri c6 16 khoan

- Ché tao 16ng thép.

- Lap quy trinh cdng nghé khoan nhéi cu thé dé hudng dan phé bién cho cén bo, cong
nhan tham gia thi céng coc nhdi 1am chi céng nghé.

- Céc chan may phai duoc ké cing va can bang dé khi khoan khdng bi nghiéng hoic di
dong.

- Pau khoan dugc treo bang gia khoan hoic can cau, trudc khi khoan phai dinh vi gia
khoan can bang, ding tim coc thiét ké.

1.5.3.8. Khoan 14:

- Phai lya chon thiét bj khoan du ning luc va phl hop véi diéu kién dia chat, thuy vin
ctia cong trinh d& dam bao cho viéc tao 15 khoan dat yéu cau thiét ké.

- Phai cho dén khi béténg coc bén canh trong cling mot moéng dat téi thiéu 70% cuong
d6 thiét ké méi duoc khoan tiép.

1.5.3.9. Cong tac cot thép:

* Gia cong long cot thép:

- Long cét thép phai gia cong dam bao yéu cau thiét ké vé: quy céach, chang loai cot
thép, pham cap que han, quy cach méi han, d6 dai duong han.

- Cét thép duogc ché tao san & cong trudng hozc nha may. Long cot thép gia cong diing
thiét ké. Cac ct thép doc va ngang ghép thanh 1ong cot thép bang cach han.

- C4c 6ng tham do dugc han tryc tiép 1én vanh dai hodc dung thanh thép han kep ong
vao dai.

- Pbi véi nhitng coc co6 dudng kinh 16n, khong dugc nang chuyén 1ong cbt thép tai 1
hodc 2 diém, phai giit 16ng ct thép tai nhiéu diém dé tranh bién dang .

- Long cot thép phai dugc gitr cach day 16 khoan 10cm.

- Long cbt thép sau khi ha va dng tham do phai thang va théng sudt .
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1.5.3.10. Do bétdng coc theo phwong phdp di chuyén thang dirng éng dédn:

* Khi d6 bétdng can tuan tha cac quy dinh sau:

- Trude khi d6 bétdng coc khoan nhdi ta tién hanh vé sinh sach s& 15 khoan tranh
khong dé dat da ban trong 15.

- Hé thdng 6ng dan duoc ha xudng cach day hé khoan 20cm. Lap phéu d6 vao dau trén
dng dan. Treo qua cau d6 bétdng bang day thép hoac day thung. Qua cau duge dit
thang bang trong dng dan tai vi tri dudi co phéu khoang 20-40cm va phai tiép xuc kin
khit véi thanh dng dan.

- Dung méay bom rét dan bétdng vao canh phéu, khong duoc rét truc tiép bétdng Ién
cau lam lat cau.

- Khi bétong day phéu, tha soi ddy thép gitr cau dé bétdng ép cau xudng va tiép tuc cap
bétdng vao phéu.

- Phai d6 bétong véi toe d6 cham dé khong 1am dich chuyén Iong thép va tranh baténg
bi phan tang.

- Trong qué trinh d6 bétdng phai gitt mii 6ng dan ludng ngap vao trong bétdng toi
thiéu 12 2m va khong vuot qua 5m. Khéng duoc cho dng chuyén dong ngang. Toc do
rat ha dng khdng ché khoang 1,5m/phdit.

- Bétong tuoi trude khi xa vao may bom phai dugc thi nghiém kiém tra chat luong
bang mit va bang cach do do sut.

- Néu do sut khong dam bao phai diéu chinh nhung khong duoc cho thém nuéc vao
vira.

- Trong qua trinh d6 béténg, néu tac dng cdm khong duoc lic ngang, cam ding don
kim loai dap vao vach dng lam méo 6ng, phai sir dung vo gd dé gé hoac dung bién
phap kéo Ién ha xudéng nhanh dé bétdng trong éng tut ra.

- Khi d6 béténg coc ¢ giai doan cudi thudng gap vira hat nho ndi 18n, vi vay phai tiép
tuc d6 bétong dé toan bo vira ddng nhat dang 1én dén cao d6 dinh coc.

1.5.3.11. Nghiém thu cec khoan nhai:

- Coc khoan nhdi phai duoc kiém tra trong tat ca cac cong doan 1am coc, viéc kiém tra
coc khoan nhéi nham myc dich khang dinh chat luong bétong ciing nhu sy tiép xuc
gitta bétébng va dat nén tai mili coc. Cong viéc nay khdng lién quan téi viec thir tai
trong tinh coc ma chi don thuan 1a xac dinh kich thuéc hinh hoc coc.

- Bé kiém tra coc, hién nay ngudi ta hay sir dung céc bién phap tham do phat hién cac
khuyét tat cua than coc va mii coc.

* Phuong phap kiém tra bang truyén am (siéu am):

- Vi phuong phap nay c6 thé khao sat nhiing thay doi vé chat luong bétdng trén toan
bo chiéu dai coc va vi tri cuc bo khuyét tat co thé xay ra.
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- Nguyén ly:
+ Phat mot chan dong siéu &m trong mét ng nhya day nude dat trong than coc.
+ Pau thu dit cing mac trong mot éng khac ciing chira day nude, duoc bd tri trong
than coc.
+ Po thoi gian hanh trinh va biéu 16 6 dao dong thu dugc.
- Tuy nhién vé téng thé phuong phap do chi khao sat phan 16i coc bao quanh cac dng
dé sin, boi vay n6 bo qua cac khuyét tat & thanh bién coc.
1.5.4. Thi cbng vong vay cec van thép:
- Trinh ty thi cdng coc van thép:

+ Dong coc dinh vi

+ Lién két thanh nep vai coc dinh vi thanh khung vay.

+ X0 coc Van tir cac goc Vvé giira.

+ Tién hanh déng coc van dén d6 chén sau theo thiét ké.

Thudng xuyén kiém tra dé c6 bién phap xir ly kip thoi khi coc van bi nghiéng

léch
1.5.5. Cong tic dao dat bang x6i hit :

- Céc l6p dat phia trén mat déu 1a dang cat, sét nén thich hop dung phuong phap x6i
hut dé dao dat noi ngap nudc.

- Tién hanh dao dat bang may x6i hut. May x6i hat dit trén hé phao ché ndi. Khi x6i
dén do sau cach cao do thiét ké 20-30cm thi dirng lai, sau khi bom hut nuéc tién hanh
dao thu cong dén cao do ddy méng dé tranh pha vd két cau phia dudi. Sau do6 san
phang, ddm chit d6 bé téng bit day.

1.5.6. Pé bé tong bit ddy :

1.5.6.1. Trinh te thi cong:

- Chuan bj (vat liéu, thiét bi...)

- Bom bétong vao thung chura.

- Cat nat ham

- Nhac dng d6 Ién phia trén

- Khi n(t hdm xuébng toi day, nhac ong d6 1én dé nut hdm bi day ra va noi Ién. Bé tong
phu kin day. D6 lién tuc.

- Kéo dng 1én theo phuong thang ding, chi duoc di chuyén theo chiéu dimng.

- Pén khi bé tong dat 50% cudng do thi bom hit nuéc va thi cdng cac phan khac.
1.5.6.2. Nguyén tdc va yéu cdu khi do bé tong:

- Nguyén tic va yéu cau khi d6 bé tong bit day:

- Bétong tuoi trong phéu tut xudng lién tuc, khong dut doan trong hé mong ngap nuéc
dudi tac dung cua p luc do trong lugng ban than.
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ong chi di chuyén theo chiéu thang ding, miéng éng do lubn ngap trong bé téng toi
thiéu 0.8m.
- Bén kinh tac dung cua 6ng d6 R=3.5m
- Pam bao theo phuong ngang khong sinh ra vira bé tdng qua thura va toan bo dién
tich day hé mong duoc phi kin béténg theo yéu cau.
- Nat ham: khit vao dng d6, d& xudng va phai noi.

Bétong: +C6 mac thuong cao hon thiét ké mot cap
+ C6 @0 sut cao: 16 - 20cm.
+ C6t ligu thuong bang soi cudi.
- D4 lién tuc, cang nhanh cang tt.
- Trong qué trinh d6 phai do dac, ki ludng.
1.6. Tinh toan chiéu day lép bé tong bit ddy:
a)  C4c s liéu tinh toan:

Xac dinh kich thuéc ddy hdé mong: Pon vi (cm)

=
o o ® e o o
[ — ] o |-
&S &3 =
o o @ o o o
i Ep - Em T N
Taco: L=8 + 2 =10 m < chiéu dai mat bang 16p bé tong bit day>

B=5+2=7m < chiéurong matbang Iop bé tong bit day>
Goi hy :la chiéu day Iop bé téng bit day .
t :1a chiéu sau chon coc van (t=2m)
Xac dinh kich thudc vong vay coc van ta lay rong vé mdi phia cua bé coc 1a 1 m.
Coc van sir dung la coc van thép .

So dd bd tri coc van nhu sau:
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=1 T

= TR

BT BIT DAY DAY 1,9M

6 COC KHOANNHOI  — =
D=1M;L=25M

b) Tinh toan chiéu day 16p bé tong bit day:
*Piéu kién tinh toan:
ap lyc day noi cua nude phai nhé hon ma sat gitra bé tong va coc + trong luong cua
I6p bé tbng bit day.
CBy,h +(L+B)2zh, +n_uzh, >y (H+h).LB

y,H.LB
>1m
(By, +(L+B)2z+n_uzr in—-LBy,

:>hb:

Trong do :
H : Khoang cdch MNTC t6i day dai = 5,3 m
Hp : Chiéu day 16p bé tong bit day
m = 0,9 hé sé diéu kién lam viéc.
v : Trong luong riéng cua bé tong bit day vy, = 2,5T/ m*.
Yn : Trong luong riéng cua nudc v, =1 T/m2.
u: Chuvicoc=3,14x1=3,14 m
t : Luc ma st gitra bé tong bit day va coc 1t = 4T/ m®.
ne: S6 coc trong mong : n, =6 (coc)
1.5,3.10.7
~ (10725 + (10 + 7). 2.4 + 6.3,14.4).0,9 — (10.7).1
Vay ta chon hy,=1,9 m

=h,, =1,81m > 1m

* Kiém tra cuong do 16p bé tong bit day:
- Xac dinh hy theo diéu kién 16p bé téng chiu udn.

- Tacatra 1 dai co bé rong la 1m theo chi€u ngang cua ho moéng dé kiém tra.
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im

B
- Coi nhu dam don gian nhip 1 =B =7m.
- Str dung bé tdng mac 200 c6 Ru = 65 T/m2.
- Tai trong tac dung vao dam la q (t/m)
q=0n— 0ot = Yn-(H+Ny) —hp. vy
q=1.(5,3+hy)-25.h, =53-15.h,
bt

| g=(n-Qpbt
Jﬁ@TTTTTT?TTTI
(n

~

—1m—

+ M®& men I6n nhat tai tiét dién giira nhip 14 :

g.> (53— 1,5h,)7?
8 8

Mmax =

=2848T.m

+ Momen chéng uon :

W = bh2 - % - h_bz
6 6 6

+ Kiém tra ung suit :
M, 2848

= o= —W:47,46T/m2 <R =100T /m®

=0,6m*

= L6p bé téng bit day du kha ning chiu luc = chiéu day I6p bé tong bit day dat yéu
cau.

= Vay chiéu day lép bé tong bit day 13 1,9m
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1.7. Tinh todn coc van thép:
Khoang cach tir mép coc van dén day dai ldy 1a 1 m. Binh coc van lay cao hon myc
nude thi cong la 0,5m dé phong song va dap.
Trinh tu thi c6ng coc van:
-) Bong coc dinh vi ,dung bua diezen trong luc hoic bua rung dung trén hé noi.
-) Thi cdng phan khung vay(hay thanh dan huéng) vao coc dinh vi.
-) Xé coc van thép khép kin vong vay,thuong phai ché tao coc van dic biét dé khép
kin vong vay( c6 thé thang hozc xién).
-) Bong coc van thép bang bua rung dang trén hé ndi dén cao do thiét ké.
-) Lién két hé thanh chéng lai.

SO PO VONG VAY COC VAN Vanh dai dén hung

+ [ [l |
H T H i H
( | ~Coc vén thép
| Cocdhi
H [ H H
4 §
£+-PVang chong
H (]~ H [N H
H = I H ]
L ]
U I U

1.7.1. Thiét ké dé chén sdu “t” trong trwong hop cé thanh chéng va cé bé tong bit
day:

Do chon sau coc van “t” khi co lién két chit gitta cac thanh chéng va coc van thi
khong tinh va cho phép liy bang >2 m. chon t = 3m

1. 7.2. Tinh todn va thiét ké coc vdn.

Tinh todn cudng do coc van voi trudong hop:

+ C6 bé tong bit day

+ Coc van c6 1 thanh chéng

+ DAt roi.

+ Trong giai doan da hut can nude
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o A A
I o o
hn
FE = EE T Iy
hm
0,5
0.5
)
0.5
1
B
B
Pd

pn
B0 qua trong luong phan dat phia bén phai coc van ( khong co ap luc déat bi dong) ta
c6 so dd ap luc tac dung Ién coc van nhu trén.Coc van dugc tinh nhu dam gian don( ta
tinh cho 1 m rong coc van)
Ta c6 nhip tinh toan ctia coc van:
Iy = hnthn+(hy-0,5)
l,=3,7+2,66+(1,9-0,5) = 8,9 (m)
Céc tai trong tac dung vao coc van gom cé: Tai trong tac dung ctia nude, Tai trong ddy
ngang cta nén dat,tai trong do tam bé tong bit day gay ra.
+) Tai trong tdc dung cua nudc tac dung vao coc van:
B, =y, . (h, +h,, +05)=1.(3,7+2,66+0,5) =8 (T/m2)
+) Tai trong tdc dung ctuia dat nén tac dung vao coc van:
P; =y (y + hy —0,5). 4, = 1,096.(2,66 + 1,9 — 0,5).0,33 = 1,68 (T /m2)
Trongdo: =1 (T/m% : Trong luong riéng ctia nude.

7., : Trong luong day ndi cua 16p dat phia dudi ddy méng. Gia thiét véi diéu kién y,
=2,6 (T/m3)va d6 rong cua dit liy ¢ =0,46.

_1\ _ ~
¢ -1 €6 1/:17096(”,“3)
l+¢ 1+0,46

7dn:

tt ,
? . Goc ma sat tinh toan cua dat.

tt t 0
9" = 9" =5 =350.50=300
t ” I3 , t
9" . Goc ma sat tiéu chudn cua dat.Gia thidt ¢ =350
tt

L, = tg{45° —%J =1g2(30°) = 0,333

Vaytaco:

+) Tai trong do nudc tac dung:
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1 1
Ey =5k (hy +hy +0,5) =5.8.(37+2,66+05) =32T

E, =P,.(h, —05-05)=8.(1,9-05-0,5)=72T
+) Tai trong do dat nén tac dung

1 1
Eq =P (hy +hy, —0,5) =5.1,68.(2,66 + 1,9 — 0,5) = 4,25T

+) Khoang cach X dé tinh phan luc Rg

E‘Qm

X1

X2

X3

2 2
x; = (h, + h, + 0,5).§ =(3,7+ 2,66 + 0,5).§ = 4,58 m

h, —0,5— 0,5 1,9-0,5—0,5
x, =h, +h, + 0,5 + 2 =3,74266+0,5+ :

=7,31m
2 2
x3 = h, + (hy, + hy — 0,5).§ =37+ (2,66 +1,9 — 0,5).5 = 6,37m

Pé tinh phan luc tai B ta ldy tong mé-men v6i A =0
32.4,58 +7,2.7,31 + 4,25.6,37
z MA = 0:>RB = 8 9

= 29,4(T)

Ra=E;+E,+E;-Rg =32+ 7,2 +4,25 - 29,4 = 14,05 (T)
° Xac dinh so bd tung diém x:

- Ap luc tai diém co chiéu sau h, la:
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hin

hz 3,72

Pi=v.—=1.
1 =7 > >
So sanh vé6i phan luc Ra=14,05>P’;=7,37(T/m) vy tung d6 x nam ngoai khoang

= 7,37 (T/m)

h,,diém x nam trong khoang hy,.
° Xac dinh toa do x ma tai d6 gia tri momen dat cuc tri:
P =y,(X+h).(x+h,)/2
{Pz =Y Xl X1 2
Trong d6 : P : Ap luc do nudce tac dung 1én coc van.

P, : Ap luc do dét nén tac dung 1én coc van.

P1

sz A

X hn

Dé can bang véi lyc tai A ta c6 phuong trinh sau :
Pi+P,=Ra
1.(x+3,7).( x+3,7)+1,096.x.0,333.x=2.14,05
=>x’+7,4x+13,69+0,36x°=28,1
=> 1,36x*+7,68x-20,7=0

s {x =14
x = —7,04(Loai)
= Py =1.(1,4+3,7).(1,4+3,7)/2 = 13,73 (T)
P,=1,096.1,4.0,333.1,4/2 = 0,36 (T)
=> Vay ta c6 md-men tai diém c6 toa 6 x = 1,4 (m) (diém c6 md-men max 1a):
M1 4=Ra.(X+hp)-P1. (x+h,)/3-P,.(x/3)
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=14,05.(1,4+3,7)-13,73.( 1,4+3,7)/3-0,36.(1,4/3)
=49,47(T.m)
Chon thép c6 cudng do R=2000 (kG/cm?)ta c6 momen chéng udn yéu cdu cua coc

van tinh theo 1 m rong la
M 4947100
W= — = =247355(cm® /1m
R 2000 355 )

- Chon coc van hinh phing ky hiéu IT-V c6 W=2962 (cm®) cho 1 m dai coc véan

- Cac dac trung k¥ thuat cua loci coc van chon ( tinh cho 1 m dai coc):

Loci Ky hi¢u F (cm’) G(kg/m) J(em¥m) [ W(cm¥/m)

Long mang

l4p xen -V 127,6/303 | 100/238 8243/50943 | 461/2962
X

1.7.3.Tinh todn thiét ké nep ngang:

Tinh toan thiét ké nep ngang : Ta chi tinh toan nep ngang ctia thanh bén trong
thanh nep ngang bén ngoai sir dung dé dinh vi ban dau.

Nep ngang duoc coi nhu 1 1 dim lién tuc ké trén cac gdi 1a cac coc dinh vi chiu tai
trong phan bd déu.

+ Khoang cach giita cac thanh chong Ic= 3,5 (m),lay chiéu Ién hon dé tinh toan

+ Tai trong tac dung vao thanh nep 1a phan luc gbi Ra=14,05 (T/m)

+ So d6 tinh nhu hinh v&:

Ra= 14.05(T/m) Ra= 14.05(T/m)
BN EEREEE HEEREREEEEN
s A A A A A A
| 4x2,5m | | 2x3,5m |
Theo chiéu dai vong vy Theo chiéu ngin vong vay

Momen 16n nhit dugc tinh theo cong thic:
2
M - 14,05.35

max

=17,2(T.m)

Diéu kién bén cta thanh nep ngang:

M M 10°
o Ry = Mo _17:2.00
R 2000

yc u

=860(cm?)

+) Céc thong s6 cua thanh nep:
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Fcm?) |l (cm?

Wx(cm?®)

ix(cm)

ly,(cm®)

iy(cm)

40B3

73,4 20480

1029

16,7

994

3,68

1.7.4. Tinh todn thanh chong.
So db tinh xem nhu 1 dam don gian,sir dung phuong phap PAH xac dinh néi luc trong

thanh chéng

Ra= 14.05(T/m)

N = RA.%.Z.IC.1=14,O5.3,5 =49175 (T)

Chon thanh chdng 13 thanh chit 155

Kich thuge Dién | Trong | Ty 5§ cAn tim v6i cAc truc
gé tich | luong X vy
hidu (cm?) | (/m) : .
"4 1h b |s |T I Wx |ix | Sk ly Wy |1y
cm* |[ecm® [em |em® [em* | em®|com
1 2 3 4 5 6 7 8 9 10 11 12 13 |14
55B1 | 545,2 | 215|9,2| 13,7110 |86,3 |54480 | 2000 | 22,3 | 1130 | 2280 | 212 | 4,55

- Cong thuc kiém tra theo diéu kién 6n dinh:

o= < R =1900(kg/cm?)
o.F -

_ 49175.10°

+) ¢: Hé s6 udn doc tra bang vat liéu thép,phu thudc vao do manh

+) F: Dién tich tiét dién ngang cua thanh chéng.
tinh

+) Chiiéu dai

quan

lo

+) D6 manh cua thanh chéng trong mit phang chinh :

L19_1538
4,55

Tra bang c6 ¢ =0,3

0,3.110

Két luan : Thoa man dicu kién.

=1490< R, =1900(Kg /cm?)

w7 =17=7(m)
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1.8. Do bé tong bit day.

Sau khi thi cong déng coc xong ta tién hanh thi cong 16p dat ddy mong. Do cao do
dué6i day 16p bé tong bit day thap hon miat dat tu nhién nén ta phai thi cong dao 1 16p
dat day 2,66m dé thi cong 16p bé tong bit day.

Sau khi thi cong xong 16p dat dudi day mong va 16p dat thay bang 16p bé tong bit
day,ta tién hanh do bé tong bit ddy,lop bé todg bit ddy M150 c6 chiéu day 1,9m dugc
d6 dudi nude bang phuong phap “dng rit thang ding”.

1.8.1. Nguyeén tic va yéu cau khi dé bé tong

- Bé tong tuoi dugc d6 lién tuc cang nhanh cang tot, dam bao trong phéu tut
xudng lién tuc khong dit doan trong hé moéng ngip nude dudi tac dung cua ap luc do
trong lugng ban than

- Ong chi di chuyén theo phuong thiang ding, miéng éng d6 luén ngap trong bé tong
t6i thiéu 0,8 m. Chi duoc rat ng khi cip du bé tong dé tranh dut doan bé tong trong
ong

- Bé tong phai c¢6 do sut toi thiéu 16 + 20 cm dam bao ty san phang trong ban kinh
tac dung ctia 6ng d6.Méc phai cao hon thiét ké 1 cAp va nén sir dung cbt liéu soi cudi

- Co bién phap xtr 1i kip thoi khi dng d6 bi tic : dung thanh sit noc hodc gin
dam rung vao thanh dng

- Trong qua trinh d6 phai do dac, kiém tra, dinh vi dau dng d6 nhim dam bao dau
6ng d6 khong bi xé dich va khong sinh ra luong vita thira qua 16n va toan bo day phia
duéi duoc phu kin bé tong theo yéu cau

- Ong d6 bang thép ndi lap ghép dam bao kin mit, khong lot nude D =20 + 25 cm

- Nut him phai khit véi éng d6, d& xudng nude va ndi trong nude

- Ban kinh hoat dong cuia moi éng d61a3,5m

- Dién tich hoat dong ctia mdi dng do 14 :

F= F=7.R?=3,14.3,5° =38,465(m2)
- S6 Ong can thiét dé b tri d6 bé tong bit day 1a :

7.10 X
n= 38—465 =182 (6ng)

— Sau khi b tri 1én hé méng ta chon n = 3 ng duoc b tri dam bao theo phuong
ngang khong sinh ra vira bé tong thira va toan bo dién tich day hdé méng duoc phu kin
bé tong theo yéu cau.

1.8.2. Phwong phap va trinh tw thi cong

- Chuan bj vat liéu, thiét b thi cdng ,may tron, may bom bé tong, éng do, cau nit
ham,dam, hé théng tham kiém tra,...
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- Lién két cac vanh dai dan huéng trong vao vong vay coc van, dung buda rung
nhd céc coc dinh vi phia trong

- Dit ong do va nit ham vao ding vi tri thiét ké.

- Bom bé tong vao thung chtra

- Cat nit ham

- Cau nh4c dng d6 1én phia trén dé nit ham va bé tong day nudc thodt ra, theo doi
lwgng bé tdng tut trong phéu dé xac dinh chiéu cao nhac phu hop.

- Khi nat hdm xudng dén day bé tong du lwong do nhac cao dng d6 1én dé nat
ham thoat ra va day ndi 1én

- Tiép tuc cip bé téng lién tuc, va kéo ng theo chiéu thang dting cho dén khi
tham kiém tra xac dinh bé tdng phu kin dat cao do thiét ké

- Tiép tuc d6 céc dng theo vi tri thiét ké cho dén khi hoan thanh

T Z | Z ZZ Z
0,8<2xlm 7

1: Ham nut

2: NUt hdm

3: Phéu chira bé tong

4: Ong db bé tong

5: Thiét bi kéo
1.8.3. Bom hut nwoc:

Do ¢6 coc van thép va bé tong bit day nén nuéc khong tham vao hé moéng trong
qua trinh thi cong, chi can bd tri may bom dé hat hét nuéc con lai trong hd méng.
Dung 2 may bom loai C203 hat nudc tir cac giéng tu tao su khé rdo cho bé mit hd
mong.
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1.9. Thi cong bé coc, than tru:
1.9.1. Thi cdng bé coc:
1.9.1.1 Trinh tg thi cong:
- H6 méng da dugc hut hét nudc, tién hanh dap dau coc dé 16 cot thép ra ngoai va udn
cot thép theo thiét ké, 1am 16p dém bang da 4x6 day 10cm, lam 16p bétong dém day
20cm, vé sinh sach s& hé mong.
- Lip dung cét thép cho dai coc.
- Lip dung van khudn bé coc.
- Tién hanh d6 bé tong.
1.9.1.2.Kj thugt dé bé tong:
- Bétong duoc tron tai tram tron va van chuyén dén vj tri ¢6 bétong.
- Khi béténg van chuyén tir tram tron dén, can phai kiém tra chét luong cua bétong (
kiém tra vé do sut ) trude khi cho d6 bétong.
- Bétong duoc d6 thong qua may bom bétong. Chiéu day mdi 16p do bé tdng 30cm.
- Bé tong d6 theo dai nghiéng vai goc nghiéng o = 20+25°
1.9.1.3. Chon mdy ddm va may trén bétong:
- Dung dam dui c6 céc thdng sb ky thuat sau:
+ Pau cbng tac dui: 40cm
+ Ban kinh anh huong: R = 70cm
+ Budc di chuyén cua dui khong qua 1,5.R = 1,05m
+ Khi dam 16p trén phai cam vao 16p dudi 10cm dé bétong duoc lién khoi.
- Chon may tron bé tong:
+ Nang sut cia may tron:
N = V. f. gy . Kyg
Trong do:

Ve dung tich san xuét caa thing tron, V = 1m?

f : hé sb xuit lieu, f=0,7.
Ky = 0,8 : hé s6 st dung thoi gian.

N = 3600: s§ me tron dugc trong mot gio

tck
tck: t1+ t2+t3.
Trong do:

t,: thoi gian d6 vat liéu vao thing, t;, = 20(s)
ty: thoi gian tron vat liéu, t, = 150(s)
t;: thoi gian do bé tong ra, t; = 20(S)
= Nex = 19 (Mé tron/h).
— N =1.0,7.19.0,8 = 10,64 (m*/h)
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1.9.1.4. Tinh toan van khuon:
1.9.1.4.1. Cdu tao van khuén bé tru:
- St dung van khudn Idp ghép bang thép c6 chiéu day 5mm.
- Kich thudc bé mong: 3,6.8,2.2,0.
- C&c nep dung va ngang la cac thép hinh L75x75x5, cac suon tang cuong 5x75.
- Cac thanh cing bang thép @ = 10 dit tai vi tri giao nhau gitra stc ding va stc ngang.
- So @6 b tri van khudn

200 200 200 200 200 100 200

So do bo tri van khudn mdr trueéc va mdat bén bé mong

1505

Van khuoén sé | véan khuén sé 11

1.9.1.4.2. Xdc dinh chiéu cao cria l6p bétdng tac dung 1én van khuén:

- Van khudn chiu &p luc cia bé tong twoi. Cudng d6 ap luc nay co thé thay doi trong
pham vi 16n, phu thuéc vao nhiéu yéu té khac nhau nhu d6 sét cua bé tong, trong
lugng cét ligu, phuong phap d6 va dam bé tong.

- Trong qua trinh dAm cuong d6 &p luc ngang tai ving anh huéng cia dam sé tang 1én.
- Ap lyc cua bé tong tuoi thay doi rd rét khi thay doi cong cu va phuong phap dam.
Trong qua trinh dong két thi &p luc cua bé tong s& giam dan va sau mot thoi gian bé
tong hinh thanh cuong do thi ap luc d6 s& mat di hoan toan. Song tng suat va bién
dang trong cac bo phan cua van khuon do &p luc ngang cua bé tong tuoi gay ra van giir
nguyén.
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- HAn hop bé tong twoi dudi tac dung cia dam rung c6 cau tao nhu dat & cat bdo hoa
nudc, khdng c6 dinh két. Chiéu cao H cua biéu d6 &p luc ngang phu thudc vao thoi
gian dong két va chiéu cao cua l6p bé tong tuoi.

q q, 'R

IR 1
A B =
=\ = e i <
— o 4\% e —
— 0 1 I R
—\ 1| = —— T
——— T i:\ i—
— L Prraxi l ! Prrax2
7 @ p=f(t) (b) (©

Biéu do ap luc ngang cia béténg tuori.
(a): Ap lyc bétdng gia dinh
(b): Ap luc bétong khi khéng dam rung
(c): Ap lyc bétong khi c6 dam rung
- Téc @6 tang chiéu cao 16p bé tdng van khudn phu thudc vao cong suit may tron va
dién tich d6 bé téng. Thoi gian dong két cua bé téng phu thudc vao chat luong Xi
ming, cac tap chat hoa hoc, nhiét do khong khi va cac yéu té khac. Khi tinh van khuon
ta lay thoi gian dong két 1a 4h ké tir 14c tron. Nhu vay chiéu cao ap lyc 1a : H = 4h,.

Véi h,: Chiéu cao cua lop bé tong do trong 1 gid

h, = =129 _ 6 3om . (Diing 1 méy tron bétong)

F 40
Trong do:
F: dién tich d6 bétdng, F = 5.8=40(m?)
N: Ning xuit cia may tron bé tong c6 dung tich thung tron 1m®; N=12,64

mh

=> H = 4.h, = 4.0,3 = 1,24(m).
1.9.1.4.3. Xdc dinh ap luc ngang ciia bétong twoi tic dung 1€n van khuén:
- Hién nay d6 bé tong cac két cau khic nhau déu dung dam rung khi d6 hdn hop bé
tong twoi nam trong ving tac dong cua dam cd nhiing tinh chat gan véi tinh chét cua
chat long c6 nghia 1a su lién két giita cac phan tir bi pha va, hdn hop bé tong trong
viing nay hoan toan long va gay ra mot p luc ngang lén van khudn giéng nhu ap luc
thay tinh cua nudéc.
- Ap luc caa hdn hop bé tong phia dudi ving tac dung caa dam phu thudc vao do sét
va céc tinh chat khac cua hdn hop, song tri s6 4p luc nay khdng thé 16n hon gié trj cuc
dai cua ap luc bé tong trong ving bi tac dong cua dam.Vi thé c6 thé lay bing gia tri
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cuc dai noi trén, khi d6 bé tdng nhiing két cau 16n hon hodc tudng mong ma dung dam

thi &p luc ngang cua bé tong tuoi duoc tinh theo cdng thuc:
I

Pmax= (4 +7.R).N 7=
Trong do: 3 I

+q = 200 (kG/m?): &p luc xung kich do dd bé tong.
+v = 2500 (kG/m®): trong lwong riéng cua bé tong.
+ R = 0,7 (m): béan kinh tac dung cta dam.

+n =1,3: hé s vuot tai.

— Poax = 1,3.(200 + 2500.0,7) = 2535 (kG/m?).
1.9.1.4.4. Tinh toan thép bdn cua van khudn:

- B& mong ¢6 2 loai van khudn, ta chon van khuén bat loi nhat dé tinh toan kiém tra do
1a van khuon s 1.

F —

4% . Prrex |

Sor do 1am viée van khudn so 1.
- Thép ban cua van khudén duoc tinh nhu ban k& bdn canh ngam cang (a=0,5m,
b=0,5m) v mdémen ubn 16n nhat tai gitta nhip duoc xac dinh theo cong thic:
M ax = ()L.p.b2

Trong do:

+H-R=1,28-0,7=0,58m>1=0,5m nén iy p=P . d¢ tinh toan.

+ a: 12 hé s phu thudc vao ty s6 a/b. C6 a/b=0,5/0,5= 1.
=> tra bang 2.1/62 sach THI CONG CAU BETONG COT THEP

a/b o

1,00 0,0513
1,20 0,0635
1,25 0,0665

Tacod: a=0,0513
=M = 0,0513.2535.0,5% = 32,51 (kG.m)
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- Mémen khang ubn cia 1m bé rong tim thép ban:

100.0,5°

W, = =4167(cm®)

- Kiém tra cudng d6 cua thép ban:

M
Orx = —— <R,

max

Trong do :
+ Ry: 13 cudng d6 tinh toan cta thép khi chiu uén, R, = 2100(kGlcm2)
32,51.107

O max = =78018(kG/cm?) <R,
4167

=> Vay diéu kién vé cuong do cua thép ban dugc thoa man.
- Kiém tra 6 vong cua thép ban:

Eax;j ’B <[f]=— (d01 vO1 mat bén)
Trong do: +p1a he $6 phu thuoc ty sb a/b, c6 a/b=10,5/0,5=1
a/b B
1,00 0,0138
1,20 0,0187
1,25 0,0199
=>[3=0,0138

+ b =50cm =0,5m

+8 = 0,5cm 1a chiéu day ciia thép ban.

+ E 1a médun dan hdi cia véan thép E = 2,1.10°(kG/cm?)
+P*a=y.R=2500.0,7=1750 kG/m?=0,175 kG/cm>

4
—> = 047550°00138 ;o0
21.10°.0,5
[f]l=—= >0 ——=0,2cm
250 250

Co: f=0,058cm < [f] = 0,2cm.

Vay diéu kién d6 vong giita nhip cia van thép duge dam béo.
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1.9.1.4.5. Kiém toan khd néng chiu luc ciia thép swon ngang:
- Cac thép sudn ngang duoc xem nhu dam lién tuc ké trén cac goi la cac thépsuon
dang.

dahPtt

f Ptt

Ltt=0,5m.

Hinh 1.6.5: So do lam viéc cia swon ngang.
- Thép suon ngang chiu &p luc bétdng I6n nhat trén ca chiéu dai thanh thép. Vi vay
mémen udn & céc tiét dién caa nd (trén 1m bé rong) dugc xac dinh theo cong thirc:
M = 01.P,.a°
Trong do:
a: Khoang céch gitra cac thép suon ding, a = 0,6m St
P« Ap luc cua bétdng phan bd déu trén thép suon ngang 3 I T
Pu=PoaW =Peab  (H=1,44>2b=1).

+ Py Ap luc ngang qui d6i trén chiéu cao biéu dd ap luc.

F
p, =3

qd H
Fa

Trong do:

: Dién tich biéu d6 4p luc —

Fu = P € =R 3.+ Py, R (Xem hinh bén)

= 2535.28- 0,7}% €00+ 2535 .7 = 242755€G/m?> =2,4276€ /m?_

=P, = FHa' =1,8966(T/m?) 1a &p luc ngang qui d6i cua bé téng tuoi tac dung 1én véan
thep
=> P, = 1,8966.0,5 =0,9483(T/m)
=> Momen Ién nhat tai gitra nhip:
M ax = 01.P,.a% =0,1.0,94830,5% = 0,023(T.m)
- Chon thép suon ngang 12 loai thép tim 5x75 mm co:
+ F = 3,75cm’

+J, = i.o,5.7,53 =15,78cm*
12
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+W, = 1 .0,5.7,5% = 4,69cm®

X —

- Kiém tra diéu kién vé cuong do:

M
Gmax_ - < Ru
WX
+ Ry: 1a cuong d6 tinh toan cua thép khi chiu ubn: R, = 2100(kG/cm?)
5
=g = 002310" 490,41(kG/cm?) <R,
4,69

Viy diéu kién cudng do cua thép sudn ngang dugc thda man.

- Kiém tra d¢ vBng cta thép sudn ngang:

* 4
- P“—'ag[f]zl_
127.EJ 250
Trong do : +Py = P*qd.w = P*qd.b
« F .RH-057.R. .0,7. -0,5.2,5.0,7.
p - Fa _7RH-057RR _2507128-05250707 _ o000
H H 1,28

= P« =1,27.05=0,635T /m

+J, = 17,58 (cm*)
+E = 2,1.10°(kG/cm?)

-1 4
=>f= 0’635'106 50" _ 6,0000%m <[f]=—— =22 _0,2cm
127.21.10°17,58 250 250

Vay diéu kién d6 vong cta thép sudn ngang dugc thoa mén.
1.9.1.4.6. Kiém toan khd néng chiu luc ciia thép swon ding:

a a
w dahPtt
Ny [ 1
Ptt

H=1,2m.

Hinh 1.6.6: So db lam viéc cua sudn dang.

- Cac thép sudn dung duoc xem nhu dim gian don ké trén hai gbi 1 cac thépsuon
ngang.

- Chiéu dai nhip tinh toan: ;= 0,5m
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- Céc thép sudn ding chiu tai trong phan b déu: Py =P ;w =P ;.a
=> P, = 0,9483.0,5 = 0,4742(T/m)
- Mémen 16n nhat tai gitra nhip:
P> 0,474205
10 10
(Ig=b = 0,5m: chiéu dai nhip tinh toan)
- Chon sudn ting cudng dung 12 thép tim 5x75 c6:
+ F = 3,75cm’
+J,=17,58cm*
+ W, = 4,69cm®
- Kiém tra diéu kién 6n dinh:

Mttmax = = 0,012(T.m)

M
O max— < Ru
Wx

+ R, 1a cuong do tinh toan cta thép khi chiu udn: R, = 2100(kg/cm2)

5
=> 0= 20220 55586(kg/om?) <R,
4,69

max
1

Vay diéu kién cuong do cua thép sudn dung dugce dam béo.
- Kiém tra do vong cta thép suon ding:
Pl
= 7e <l ]__
Trong do :
+ P = P W= P"4.a=1,27.0,6=0,762 T/m
+J, = 17,58 (cm*)
+ E = 2,1.10%(kG/cm?)
0,762.107.50* | 50

=f=__ s =0,000cm <[f]=— =0,2cm
127.21.10°.17,58 250 250

Viy diéu kién d6 vong cua thép suon ding duoc thoa man.

1.9.1.4.7. Kiém toan khd néng chiu luc ciia thanh cing:

- Thanh cang duoc bb tri tai cac vi tri giao nhau cta suon dirng va ngang.
(B6 tri theo dang hoa mai)
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So do bé tri thanh giang.

-Dién tich chiu &p luc ngang bé tong tuoi cuia thanh cang:
F=1.0,5=0,5(m?

- Luc kéo tac dung 1én thanh cang:

T = Pmax.F = 2,535.0,5 = 1,27(T)

- Chon thanh cang @12 ¢6 F, = 1,1304(cm?); R,=1900(kG/cm?).
- Piéu kién bén cua thanh cing:

o= Fl <R, =1900(kG /cm?)

a

~127.10°

=>g= =11235(kg/cm?) <R
7~ 11304 35(kg/em”) <R,

Vay thanh cang du kha nang chiu lyc.

1.9.2. Thi cbng than tru:

1.9.2.1. Trinh te thi céng:

-Sau khi bétdng bé coc dat 70% cudng do ta tién hanh thi cong than try theo trinh tu
sau:

- Lip dung cét thép cho than tru.

- Lip dung van khudn than tru.

- Tién hanh d bé tong.

1.9.2.2. Tinh toan van khuon:

1.9.2.2.1. Cdu tgo van khudn than tru:

- Sir dung van khudn lap ghép bing thép c6 chiéu day 5mm

- Dién tich mit cit ngang than tru: F = 24,109m?

- Cac nep dung va ngang la cac thép hinh L75x75x5, cac suon tang cuong thép 5x75

- Cac thanh cing bang thép @ = 12 dit tai vi tri giao nhau giira nep dang va nep ngang.
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800 500

Sor d@é bo tri van khudn mdt chinh dién va mdt bén than tru.

Van khudn sé IV Van khuon sé 1.

1.9.2.2.2.Tinh toan van khuén than tru.

Ta chon van khuén sé I 1a van khuon dé kiém tra vi van khuén sé | 1a van khudn bat
loi nhat.Van khuon nay da duoc kiém tra & phan thi cong bé tru
1.10.Thi cOng xa mii:
1.10.1.Trinh tz thi cong:
-Khi béténg than tru dat 70% cuong do thiét ké ta tién hanh thi cong xa mi.
+Lép dat c6t thép dung thiét ké.
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+Lap dung van khuén.

+P06 bétong xa mil.

1.10.1.2.Tinh toan van khudn:
1.10.1.2.1.80 dé bé tri van khuén xa mi:

I I

1 1 b

So dé bé tri van khudn mat chinh dién va mar bén xa mii.
1.10.1.2.2.Tinh toan van khuon:
*Ta dung van khudn sb | bd tri cho xa mil khong can phai tinh toan van khudn nay.
*Tinh toan van khuon sé V (van khuon day).

1 8X75

Cdu tgo van khuon sé V.

-Duing van khuon day 1a van khuon thép co chiéu day 5mm.

-Thép suon la thép goc L75x75x8, sudn ting cuong 1a thép tim 75x8.
a.Cac tdi trong tac dung lén van khuon day:

+Trong lugng cua bétdong tuoi q;=2,5 T/m3.

+Trong lwong cua thiét bi va cua céng nhan g,=0,25 T/m2.

+Luyc xung kich khi d6 béténg g;=0,1 T/m2,

+Van khuon day dugc tinh nhu ban ké 4 canh ngam cung.

+Khi tinh van thép day ta tinh cho 1m rong van.
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b.Xdc dinh chiéu day ciia béténg tiwoi tic dung 1én van khudn H=4h:

-Do goc nghiéng cua van khuon day nho nén khi tinh toan ta xem nhu van khuon day
nam ngang.

-Dién tich db bétdng trung binh 1a: F = 2.12 = 24m?

-Ning xuit cua may tron bétdng cé dung tich thung tron 1m*; N =12,64 m*/h

-Chiéu cao d6 bétdng trong 1 gio :

h=N_1208_4eq,
F 24

-Chiéu cao d6 bétdng trong H = 4h
H=4h=4.053=2,12 (m)
-C6 chiéu cao dd bé tong trung binh ciia xa mii hyp= 1,5m < H =2,292m nén phai lay
chiéu cao trung binh cta xa mii dé tinh toan.
=> ¥ =25x15=2375(T/m
=> qY%=1,1.q° =1,1x3,75 = 4,125 (T/m?
Vay tong trong luong tac dung 1én van khudn day:
9" =q",+0,+qs = 4,125 + 0,25 + 0,1 = 4,475 (T/m?)

Vi xét cho 1m rong ban nén: q" = 4,475 (T/m)
c.Tinh toan van khuén:
-Thép 14 ctia van khudn duoc tinh nhu ban ké bén canh ngam cimg (Tinh vé&i van
khuén sb 6 c6: a=0,75m ; b= 0,5m) va moémen udn 16n nhat theo cong thirc.

Mt =a.q.b?
+ o 1ahé sb phu thudc vao ty sb a/b co % = % =1,5=>«a=0,07
=> Mpmax = 0,07%4,475 x0,5%= 0,07 (T.m)
+Mbmen khang udn ctia van thép

100.0,5*

W, = =4167cm®

. Kiém tra diéu kién 6n dinh cta van thép:

M
_ max
Orax = — <R,

X

Trong do :
+ R, 12 cuong d6 tinh toan cta thép khi chiu uén, c6 : R, = 2100kg/cm2.
5
o = 007x10" _ 1576 25(Kgiem?) <R,
4167

bicu kién on dinh dugc thoa man.

o Kiém tra diéu kién do vong cua van thép:
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f= q"“* B
Trong do :
+ q°=q ¥ +qg, = 3,75+ 0,25 = 4,0 (T/m?): 14 4p luc tiéu chudn 16n nhat cua bé tong
tuot.
Xét cho 1m rong van thép =>  q°=4,0 (T/m)
+ B 1ahésbphu thude ty b abco: & =202 _15=> 5=0,019

b 055

+ b=50cm=0,5m
+ 5=0,5 cm 1a chiéu day cua véan thép.

+ E 12 mé dun dan hdi cta véan thép; E = 2,1.10%kg/cm?

410" x50*

=f=-_- =¥
21x10° x0,5°

x0,019= 0,095 (cm)

== —O 125 (cm
U 400 400 (cm)

c6 £=0,095 <[f] =0,125cm. Vay dj vOng cta van thép dugc dam bao.

d.Kiém toan khd néng chiu luc ciia thép swon:
-Kiém tra kha niang chiu lyc cta thanh thép gdc chiu luc bat loi nhat d6 1a thanh thép
suon dimg véi chidu dai nhip: 1=1 (m)
-Céc thép suon ding dugce xem nhu dam lién tuc ké trén gdi la cac thanh chdng.
-Chiéu dai nhip tinh toan I;= 0,9 m
-Céc thép suon dung chiu tai trong phan b déu : Pe= gt .a
Vi qt, = 4,475(T/m?)
=> P =4,475%0,75 =3,36 (T/m)
-Momen 16n nhat tai giita nhip :

« _ Pl? 336x1

= =0,336 (T.m
max 10 10 ( )
° Kiém tra diéu kién cuong d6 :
M
O e = Wmax <R,

R, 12 cudng d tinh todn cua thép khi chiu uén : R,=2100KG/cm?
-Thep goc L75x75x8 co:

+ F =11,5cm’

+  J =59,8cm’

+ Z=2,15(cm)
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+ W, = 27,81 cm®

5
= 5, = 9330107 15485 (kGIem?)
27,81

Viy diéu kién cudng do caa thép suon ding duoc dam bao.
. Kiém tra do véng cua thép suon ding :
f= P <“]_4lf

127EJ" " " 400
Trong do :
P =qg*_ .a

q,=3,75(T/m’) ; E = 2,1x10°KG/cm’ ; J,= 59,8cm*
=> P° =3,75x0,75 =2,81 (T/m)

2,81.10x100*

=> =
127x2,1x10° x59,8

=0,018 (cm)

100
[f]= 200" 0,25 (cm)
Vay diéu kién d6 vong duoc thoa man.
e.Tinh toan cia khd néng chiu lwc thanh chéng:
-Pé d& phan van khuon ddy xa mii ta dung céac thanh thép goc L75x75x8 lam thanh
chéng.
-Thanh chdng chiu lyc tap trung P véi dién tich chiu F dugc tinh nhu sau:

F’=2ab =2x0,75%x0,5 = 0,75 (m?

-Tinh lyctap trung: P = qi, .F’ =4,475x0,75 = 3,36 (T)
-Dién tich chiu lyc cua thanh thép F = 11,5 (cm?)

. Kiém tra diéu kién 6n dinh thanh chéng :
tt
O = < RO
o.F
+ ¢ 12 hé sé uén doc ¢ = 0,85.
+ Ry 1a cudng d tinh toan khi chiu nén doc truc : Ry = 1900KG/cm?
3,36x10°

o, =2 2" =343 73 (Kglem?< Ry
0,85x115

Viy diéu kién 6n dinh cua thanh chéng duoc dam bao.

Sau khi thi cong xong tru ta tién hanh thi cong két ciu nhip .
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CHUONG II : THIET KE THI CONG NHIP

Cau gom 3 nhip dai 38m va 1 nhip dai 33m bang bétdng cbt thép ung suit trude dam |

SO bO THIET KE TRAC DOC CAU

(TY LE : 1/500)

’/5 10 10
3800 Li 3800 Li

KHG THONG THUYEN

2500

6 COC KHOAN NHOI
D=1M,L=25M

6 COC KHOAN NHOI

D=1M,L=25M

- So dd cau gom 4 nhip 3x38+1x33m

- Chon t6 hop gia lao ba chan dé thi cong lao lap dam .

- Mit cit ngang cau gom 5 dam | chiéu cao dam H = 1,75m, khoang céch gitra cac
dam S = 2,4m
2.1. Gigi thigu

- Két c4u nhip 12 dam BTCT UST nhip gian don, tiét dién chix 1. Cau gom c6 4 nhip
gian don. Mat cat ngang cau 1a 5 nhip chit 1, c6 chiéu dai dam 1a 38(33)m. Tinh hinh
dia chét bai song twong d6i bang phang, toc do nudc chay twong ddi ém thuan

- Do sdng c6 théng thuyén, muc nudc thi cong kha su nén rat kho thi cong bang
phuong phap da gido va cac phuong phap khac cé lién quan dén viéc dong coc dudi
s6ng.Mit khac, khéi luong lao 1ip dam twong d6i I6n nén phu hop vai kiéu lao lap
dam dung lao cau bang gia 3 chan ( dam mut thira )
Dic diém khi sir dung t6 hop dam mat thura

+ Gian lién tuc 2 nhip gdi 1én 3 try, chan tru dau tién dugc gan trén hé banh xe mot
tryc. Chan try giita dugc dit trén godng 3 truc va do dong co dién diéu khién di
chuyén. Chan tru thir 3 duoc gan kich vao thanh rang dé diéu chinh do vdng khi gian
lao sang nhip khac

+ Hai dam ngang mat thira dung dé van chuyén phién dam doc theo chiéu doc gian

+ Hé thdng banh xe va paling sang ngang dé di chuyén dam theo phwong ngang
va ha dam xubng goi

+ Péi trong dung dé on dinh gian khi kéo gian sang nhip khac

+ Hé thong xe goong dung dé van chuyén dam ra vi tri

- Nhimg vu diém noi bat cua thiét bi 1a cau lap duoc cau kién co trong luong lén. Vi
vay no thudng duoc dung rong réi trong xay dung cau. Tuy nhién nhuoc diém caa né
la thoi gian lao lap lau
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- Yéu cau khi sir dung t6 hop kiéu mat thura :
Qua trinh lao Iap phai hét sic nhe nhang. Khong duoc nang tai khi van chuyén
dam, khong duoc dé duoc dam bé téng va cham manh
2.2. Cong tac ché tgo dam :
- Cé4c dam bé tong U'ST dugc ché tao tai nha may hoic xuong dat tai cong truong, sau
d6 duoc van chuyén ra vi tri ¢éng trinh khi thi cong dam, sir dung hé véan khuén lap
ghép dinh hinh
- Tao @ng suat trudc trong dam biang phuong phép cing sau, dam duoc ché tao trong
nha may hodc xudng chuyén nghiép, do d6 dam bao dugc chat lwong
2. 3. Pidu kién thi cong :
- Pé tién hanh thi cong lao Idp nhip thi cac cdng viéc sau phai dugc tién hanh hoan
chinh.
- M4, tru cau da dugc xay dung xong.
- Dam da duc san & bai.
- Cuong d6 cac cau Kién bétong da dat .
2. 4. Cong tac lao ldp dam
- Noi dung tinh toan :

. Tinh toan ddi trong tmg vao trudng hop d6 hing cua gian 16n nhat

. Tinh toan céac thanh cta gian voi trudng hop cau mot ddu dam ra vi tri giita cia
gian

. Tinh toan chon tdi cap lao kéo dé dua dam ra vi tri

2. 5. Tinh todn doi trong :
Pé don gian cho cbng tac thao lap, gian duoc cAu tao tir cac thanh van nang. Pac diém
cuagian la:

Chiéu dai gian : L =64 m

Chiéudainhipl:L1=24m

Chiéu dainhip2:L2=40m

Chiéu rong gian: B=6m

Chiéu cao gian: H=2.5m
Ta gia thiét trong luong cua cac thiét bi dat trén gian trong qué trinh lao kéo va trong
lwgng ban than gian 1a phan b déu véi gia tri 1a g = 0.8 ( T/m ). Trong qué trinh lao
kéo doc gian ra vi tri ta thiy xuat hién gia tri bt loi nhat cho céc thanh gian 12 vi tri co
d6 hang 16n nhat, khi try thir 3 cua gian chuan bi ké 1én try.
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B3I TRONG

GIA BA CHAN XE GOONG XE GOONG

ANANZAVANAN AN AVAVTAVANAVVANTA VIV TANTAVAVAVANFAVAVAN ig

B0I TRONG

GIA BA CHAN XE GOONG XE GOONG

VAN AVAVAVAVAVAVAVAVTAVAVVAVZA 1N FAVAVFANTANVANAVANTAY

BUSNG VAN CHUYEN DAM

(RAY+ TA VET)
BUONG CONG WU

2
Mbmen chéng Iat : My = qttx% +G XL, =230,4 + 24G
Momen gay lat :

2
Mgl:qttx% +6 X Qe X |—2+WXfXF2X% "'WXfX|:1><L1+4

Trong d6 : W = 0.025 ( T/ m?)
f=0.15 ( Hé s6 chan gi6 cua gian )
F = Dién tich cua gian

2
Thay s6 : My= 0,8.% +6.0,8.40+ 0,025.0,15.40.6.? +0,025015.24.6, 2474

= 858,56 (

T.m)
D¢ t6 hop 1am viéc on dinh : My <0.95 My
Mg = 858,56 < 0,95 X (360 + 30 G )
—-G >18,72T
Vay chon ddi trong c6 trong luong G=30 T
2. 6. Tinh toan kiém tra tiét di¢n cho thanh gian

- Truong hop nay thi mdémen va luc cat [on nhat xuét hién tai vi tri ngam. Tai vi tri
nay thi thanh bién trén, bién dudi va thanh xién xuat hién noi luc Ién nhat. Ta c6 thé
tinh gan dung 13 thanh bién trén va bién dudi chiu ndi lyc do mémen con thanh xién
chiu noi lyc do luc cét.
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Mr _ qtxLg

=640 (T.m)

- NI luc trong thanh bién trén va bién dudi la :

M} ~
N, =N, =—" =256
H .

nén kéo

Trong luong ban than caa thanh
-Chon tiét dién thanh bién trén va bién dudi 12 tiét dién duoc ghép tir 4 thép goc:
130 x 130 x 12, ¢6 F = 199,04 cm2. Lién két thanh hop 280 x 280

O =1.1x199.04 x 10° x 7,85 = 0,172 (T/m)
-M6men xuat hién trong thanh do trong lwong ban than:

tt 2 2
v = OnxL_0175x378° 50 py
10 10
-M6men chéng uén cua tiét dién
Mo&men quén tinh cua tiét dién

Jx =Jy=23991.2 cm4

Ban kinh quan tinh : rx =ry = rxzry=\/g =11(cm)

D6 manh cua thanh :

! :3l15 =341<100

r

X

w, = x = 2391212137 (cm3)

“h 14
2
-Kiém tra bén :
N M, _ 256x10°  0.242x10°
c=— 4 = +
F 199.08x0.8 17137

aqy
0 =16218 <R =1900 (kg/ cm2)
— Thanh bién thoa man yéu cau vé do bén
- P¢ léch tam tinh toan trong mat phang uén :
M, 0.242

= 16218 (kg/ cm?)

E, = x 100 = ———=x100 =0.095 (cm)
256
-Ban kinh 10i :
17137
= X = =8.6(cm
P = E 7 19904 (cm)

ng

-6 léch tam tuong dbi :
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-Vé6i 4 =34.1;i=0.011trabangtacd: ¢ =0.854
Tur d6 ta kiém tra 6n dinh cho thanh bién chju nén :
N
@ x an
Noi luc trong thanh xién :
-Luc cit tai tiét dién ngam :
Q=q"x1=08x40=32(T)

-N6i luc trong thanh xién chiu keo :
o= N _ 386415 565 (1 5rem? ) < R = 1900 ( kG/em?)
F.  2x29.76

xién

-T6 hop 2 : Khi lao dam ra gitra nhip gian :

= 1506 ( kg/ cm?) < R = 1900 ( kg/ cm?) — T/M

qQ
I

1 qtt x L2
M2 = Myiganhip = = P x L + 2
max g anh.p 8 X 2 12
LAy trong lugng dam BTCT DUL ¢6 L =38 m, Gdam =60 T

= 12560 _33 (1) & M2 =271.7(T.m) <M =640(T.m)

Két luan : Ta bé tri cac thanh cho timg d6t dam nhu sau :

Do M2, =271.7 (T.m) <M =640 ( T.m) nén cac thanh & dét gian giira nhip
thoa man diéu kién bén va 6n dinh nén ta khéng can kiém tra .
2. 7. Tinh todn so do kiém tra dam ngang mut thira

So d6 tinh dam ngang mut thira

1250 6000 1250

M2 max

_ PL, _ 33x6.0

=495 (T.m
: (Tm)

1
Mmax
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M2 =PL,=33x125=41.25(T.m)
— Tasé lay M} dé thiét ké tiét dien
- Dam ngang duoc tao bai 2 dam | giéng nhau :

_ My, _ 495x10°
R 1900

W, = 2605.3 (cm®)

W, = - =1302.6 (cm®)

Chon 1 450 ¢c6 W, = 1490 (cm®) — T/M
2.7.1. Tinh toan kiém tra chéng gt ngang cia té hgp mut thira khi lao dam bién :

%2400%2000—/%2400‘%

F— Xe lao dam

[

,‘v
1

Dam dang lao

3715

Chéng né trén tru

Toi ham ( kéo ) ot nam (Kéo)
Gl ham eo

..
d

X

d

%

d

DPa gido mé rong

Pudng sang ngang dam

Momen gay lat : Mgaylat = Gdam x 1.25 + Qw x 8.75
Trong 6 : GdAm =60 T
Qw=WxfxF=0.025x0.15x (70x2.5) =0.656
Thay s6 ta c6 Mgl = 65.74 (T.m)
Mémen chéng lat :
Mcl=G x30=0.8x(30+40)x3.0=168
2.7.2.Tinh todn lao kéo dé dwa dam ra vj tri :
2.7.2.1. Tinh toan luc kéo doc

- Luc kéo doc duoc xac dinh nhu sau:

tt
T :szp—RXfi Pxsina

Trong do :
a =0.02 =sina : Do dbc doc cua dam
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f = 0.07 : hé s6 ma sat lan

K =2 : hé s6 ké dén su 1am viéc khong phang cua dudng ray

P"=60 T : trong lwong tinh toan cua dam
R =15 cm : ban kinh xe goong

Thay sd tadugc: TH =111 T

2.7.2.2. Tinh toi cap

So dd kéo dam nhu hinh vé&

DAM

-Luc kéo dam vao hé puly :

tt
Tp — Tk +QW
cosa
-Trong do6 :
cos? =cos(0.02) ~ 1
=117

Qw : luc can gio
— Tp=1.776 Tcosa =cos (0.02) ~ 1
-Goi S la luc kéo tac dung vao toi

V6i S= ——

-Trong 46 :
K : hé sb sir dung puly = 0.96
n : hé sé duong day lam viéc
n° : s6 puly chuyén huéng
Thay s6 ta duoc S=0.48 (T)
RxF

- Diéu kién : > K,
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Trong do :

R =1900 kG/cm2

Ko =4 : hé sb an toan

F : dién tich tiét dién cap
SF > K°F:S =0.98 (cm?)

— chon tiét dién cap D14 cd dién tich F = 1.54 cm2

2.8. Trinh te thi cong két cdu nhip

- Lap dung t6 hop gia lao nat thira, 1ap dung hé thong duong ray cua to hop gia lao
n(t thira va xe goodng van chuyén

- Di chuyén t6 hop gié lao nGt thira dén vi tri tru T,

- Danh d4u tim dam, sau d6 van chuyén dam BTCT bing xe goong ra vi tri sau mé dé
thue hién lao 1ap dam & nhip 1

- Van chuyén dam dén to hop gié lao nit thira dung baling , kich nang dam va kéo vé
phia truéc ( van chuyén dam theo phwong doc cau)

- Khi dam dén vi tri can lap dat ding hé thong banh xe va baling xich dat Ién 2 dam
ngang cua té hop gia lao nat thira, di chuyén dam theo phuong ngang cau va dat vao vi
tri goi ca

- Trong qué trinh dit dam xuéng goi cau phai thuong xuyén kiém tra hé théng tim
tuyén dam va géi cau. Cong viéc lao lap dam duoc thyc hién thir tu tir ngoai vao trong
- Sau khi lap xong toan b s6 dam trén nhip 1 tién hanh lién két tam ching véi nhau va
di chuyén gia lao dé lao lap nhip tiép theo. Trinh ty thi cong lao lap tién hanh tuan tu
nhu nhipl

- Sau khi lao Iap xong toan bo cau thi tién hanh lap dat van khudn,cot thép d6 bétdng
mbi néi va dam ngang

- Lap dat van khuon , cot thép thi cong go chin xe , 1am khe co gidn cac lop mat
duong va lan can

- Hoan thién cau
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