PO AN TOT NGHIEP

LGI CAM ON

D6 4n t6t nghiép 12 su téng hop nhing kién thiic cdc mon hoc duoc trang bi trong
nha truong ciing nhu cac kinh nghiém ma sinh vién thu nhan dugc trong sudt qua trinh
nghién citu hoc tap, thuc tap va 1am do 4n. N6 thé hién céc kién thic co ban ciing nhu
kha nang thuc thi cac y tudng truéc mot cong viée thuc té, 1a budc ngoat vo cling quan
trong dé cho sinh vién 4p dung mot cach khoa hoc tat ca nhitng 1y thuyét duge hoc vao
thuc t€ cong viéc sau nay. Péng thoi nd ciing 12 mot 1an sinh vién dugc xem xét, tong
hop lai toan bo cac kién thitc cia minh Iinh hoi dugc, thong qua su huéng dan, chi bao
cua cac giang vién da truc ti€p tham gia giang day trong qua trinh hoc tap va nghién
cttu suot khéa hoc 2009 — 2015 clia céc c4 nhan, toan thé sinh vién 16p XD1301C
Truong Pai hoc Dan Lap Hai Phong.

Do an t6t nghiép duoc hoan thanh véi su nd luc cuia ban than va su gitip dd, chi
bao tan tinh ctia cac gido vién tham gia huéng dan, dac biét la thay gido TH.S Pham
Van Toan da truc ti€p tham gia chi dao, theo d6i trong sudt qué trinh thuc hién d6 4n
nay. Tuy nhién do su han ché vé kién thitc chuyén mon ciing nhu kinh nghiém thuc t&€
cuia ban than nén khong thé trdnh khoi nhiing sai sét. Ching em rat mong nhan duoc su
quan tam, xem xét va chi bdo cta céc thay co6 gido dé do 4n tot nghiép sé dugc hoan
chinh hon, gitip chiing em hoan thién hon nita kién thic chuyén mon clia minh dé c¢6
thé hoan thanh t6t nhitng cong viéc khé khin sau khi ra trudng.

Em xin chan thanh cam on su huéng dan tan tinh cta cac thay co gido : Th.S
Pham Vin Toan, Th.S Tran Anh Tuan ciing nhu toan thé cac Thay c6 gido trong khoa
xay dung Truong Pai hoc Dan Lap Hai Phong da gitp d6 em trong qua trinh hoc tap va
thuc hién d6 an tot nghiép. Mot 1an nita kinh gtii dén cac Thay co 10i chic stc khoe!

Hai Phong ngay 16 thdng 01 nam 2015

Sinh vién

Hoang Van Son
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CHUONG I: TONG QUAN VE CONG TRINH CAU VUQT SONG
HONG - HA NOI

1.1. Quy hoach tong thé xay dwng phat trién Ha N§i:
1.1.1. Vi tri dia ly chinh tri :

Céu vuot qua sdng Hong thudc dia phan Thi D6 Ha Noi. Cong trinh cau vuot song
Hoéng nam trén tuyén duong ndéi Huyén Gia Lam v6i Quan Long Bién, tuyén dudng
nay 1a mot trong nhiing ctra ngd quan trong ndi lién hai trung tdm kinh té, chinh tri.
Cau nbi giita trung tAm quan huyén, thuan loi dé phat trién kinh té van hoa — chinh tri
cua vung.

Khu vuc xay dyng cau 1a ving dong bang, bd séng rong va bang phang, dan cu
tuong d6i dong.

1.1.2. Din sé, dit dai va dinh hwéng phdt trién :

Cong trinh cAu nam cach trung tdm quan 8km nén dan cu ¢ day sinh song ting
nhiéu trong mot vai nam gan day, mat 46 dan sb twong d6i cao, phan bé dan cu dong
déu. Dan cu song bang nhiéu nghé nghiép rat da dang nhu budn ban, kinh doanh cac
dich vu du lich.

1.2. Thue trang va xu huéng phat trién mang hréi giao thong :
1.2.1. Thuc trang giao thong :

Mot 14 cau vuot qua s6ng Hong da duoc xdy dung tir rat lau dudi tac dong cia moi
truong, do d6 nd khong thé dap tmg duoc cac yéu cau cho giao thong voi luu lugng xe
c0 ngay cang tang.

Hai 1a tuyén dudng hai bén cau di dugc nang cip, do d6 luu lugng xe chay qua cau
bi han ché dang ké.

1.2.2. Xu hwdng phdt trién :

Trong chién lugc phat trién kinh té ciia thanh phd van dé dat ra dau tién 1a xay dung

mot co s6 ha tAng viing chic trong d6 wu tién hang dau cho hé thdng giao théng.
1.3. Nhu ciu vén tai qua song Pudng:
Theo dinh huéng phat trién kinh té cta thanh phd thi trong mét vai nim téi luu

luong xe chay qua viing nay sé ting dang ké.
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1.4. Su can thiét phai dau tw xdy dung ciu vuot song Hong :

Qua quy hoach tong thé xdy dung va phat trién cta thanh phd va nhu cau vén tai
qua sdng Hong nén viéc xdy dung cdu moi 1a can thiét. Cau méi s& dap tng dugce nhu
ciu giao thong ngdy cang cao cua dia phuong. Tir d6 tao diéu kién thudn loi cho cac
nganh kinh té phat trién dic biét 1a nganh dich vu du lich.

Cau vuot song Hong nam trén tuyén quy hoach mang ludi giao thong quan trong
ciia thanh phé Ha Noi. No 14 ctra ngd, 13 mach mau giao thong quan trong giita
phuong Puc Giang quin Long Bién va thi trin Yén Vién huyén Gia Lam, gop phan
vao viéc giao luu va phat trién kinh té, van hoa xa hoi cta thanh phd.

Vé kinh té: Phuc vu van tai san phém hang hoa, nguyén vat liéu, vat tu qua lai gitra
hai khu vue, 13 noi giao thong hang hoa trong thanh phé.

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

1.5. Pic diém tu nhién noi xay dung ciu :
1.5.1. Dia hinh :

Khu vuc xay dung cau nam trong ving dong bang, hai bén bd song twong ddi bang
phang rat thuin tién cho viéc van chuyén vat liéu, may moc thi cong ciing nhu viée to
chtrc xay dung cau.

1.5.2. Khi hdu :

Khu vuc xay dung cau c6 khi hau nhiét d6i gi6 mua. Thot tiét phan chia 10 rét theo
mua, luong mua tip trung tir thang 9 dén thang 1 nim sau. Ngoai ra & day con chiu
anh huong truc tiép cua gié mua dong bic vao nhimng thang mua, d6 am ¢ day twong
d6i cao do gan cira bién.

1.5.3. Thuy van :

Céc sd liéu do dac thuy van cho théy ché d6 thuy van ¢ khu vyc nay 6n dinh, muc
nudc chénh léch gitra hai mua: mia mua va mua khé 14 tuong d6i 16n, sau nhiéu nim
khao sat do dac ta xac dinh duoc:

MNCN: 83.70m
MNTT: 79.50m
MNTN: 77.06m
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1.5.4. Pia chit :

Trong qua trinh khao sat da tién hanh khoan tham do dia chat va xac dinh duoc cac
16p dia chat nhu sau:

L6p 1: A sét déo quanh
Lép 2: Cat nho xbp
L6p 3: Sét déo mém
L6p 4: A sét déo quanh
Lop 5: Cat to chat

Vi dia chit khu vuc nhu trén, xay dung clu ta dung mong coc khoan nhdi ma sat
va chong vao 16p cat to chit.

1.5.5. Piéu kién cung cip nguyén vit ligu :

Vat liéu da: ba duoc van chuyén dén vi tri thi cong béng duong bd mot cach thuan
tién. P4 & day dam bao cudng d6 va kich ¢ dé phuc vu tét cho viée xay dung cau.

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

Vit li¢u thép: st dung céc loai thép trong nudc nhu thép Thai Nguyén,... hoac cac
loai thép lién doanh nhu thép Viét-Nhat, Viét-Uc...Ngudn thép dugc lay tai cac dai ly
16n & cac khu vuc lan can.

Xi mang: hién nay cac nha may xi mang déu dugc xdy dung & cac tinh thanh ludn
dap tng nhu cau phuc vu xay dung. Vi vy, van dé cung cip xi ming cho cac cong
trinh x4y dyng rat thun loi, ludn dam bao chat luong va sé lwong ma yéu cu cong
trinh dat ra.

Thiét bi va cong nghé thi cong: dé hoa nhdp v6i sy phat trién ciia x4 hoi ciing nhu
su canh tranh theo co ché thi trudng thdi mé cira, cac cong ty xay dung cong trinh giao
thong déu manh dan co gi6i hoa thi cong, trang bi cho minh may méc thiét bi va cong
nghé thi cong hién dai nhat dap ung cac yéu cau xay dung cong trinh cau.

Nhan lyc va may moc thi cong: hién nay trong thanh phd c6 nhiéu cong ty xay dung
cau duong c6 kinh nghiém trong thi cong.

Vé bién ché t6 chuc thi cong cac doi xdy dung cau kha hoan chinh va dong bo. Can
bd c6 trinh d6 t6 chtrc va quan li, nim viing vé k¥ thuat, cong nhan cé tay nghé cao, co

y thirc trach nhiém cao.
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Céc doi thi cong dugc trang bi may moc thiét bi twong d6i day du. Nhin chung vé
vat liéu xay dung, nhan lyc, may moc thiét bi thi cong, tinh hinh an ninh tai dia
phuong kha thuén loi cho viéc thi cong dam bao tién do da dé ra.

1.6. Cac chi tiéu k¥ thuat dé thiét ké cau va giai phap két ciu :
1.6.1. Cac chi tiéu ky thudt :
- Viéc tinh toan va thiét ké cau dua trén cac chi tiéu k¥ thuat sau:
- Tiéu chuén thiét ké : TCN 272-05.
- Quy mo xay dung: vinh cuu.
- Tai trong : doan xe HL-93 va doan ngudi 300daN/m?
-Kho cau: B =10+ 2x1,5 + 2x0,5 + 2x0,25 (m)
- Khau d6 cau : L;=161,6 (m)
- P9 doc ngang : 2%.
- Song thong thuyén cap : V
1.6.2. Gidi phdp két ciu :
- V6i nhitng diéu kién dugc trinh bay nhu trén t6i dua ra gidi phap két cau nhu sau:
Nguyén tic chung:
- DPam bao moi chi ti€u k¥ thuat da duoc duyét.
- Két cdu phai phu hop voi kha ning va thiét bi ciia cac don vi thi cong.
- Uu tién st dung cac cong nghé mai tién tién nham tang chat lugng cong trinh,
tang tinh tham m§.
Qua trinh khai thac an toan va thuén tién va kinh té.
Giai phap két cAu cong trinh:

& Két cdu phan trén:

Pua ra giai phap nhip 16n két ciu lién tuc, cdu dam thép nham tao my quan
cho cong trinh va giam sb lugng try, bén canh d6 ciing dua ra giai phap gian don két
cdu UST dé so sanh chon phuong an.

& Két cdu phan dudi:

- Mong coc khoan nhdi.
- Két cdu md chon loai mé chir U tudng mong.

- Két cAu tru dung tru dac.
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1.7. De xuat cac phwong an so bo:
Tu céc chi tiéu k¥ thuat, diéu kién dia chat, diéu kién thuy van, khi hiu, can cur vao

khéu d6 ciu,... nhu trén ta c6 thé dé xuit cac loai két ciu nhu sau:
Phwong 4n 1: Ciu gian don 5 nhip 33m
Phwong an 2: Cau thép lién hop ban BTCT
Phwong 4n 3: Cau dim chir T

1.8.  Két cAu nhip ciu gidn don ciu dim chir I

So do6 két cau nhip :5.33 (m)

Nhip dam thiét k€ : 33 (m)

Nhip dam tinh toan : 32,20 (m)

* Lua chon két cau phan trén :

- Két c4u : Dam gian don chit I, bang BTCT du ting luc

- Mat cat ngang : Gom 7 dam chit I dic sdn, cang trudc

Chiéu cao dam thiét k& 1a 1,6m, diic truéc

Khoang céch giita 2 ddm 1a 2m, d6c ngang mat dudng 1a 2% vé 2 phia
Téng bé rong cau : B = 10 + 2x1,5 + 2x0,5 + 2x0,25 = 14,5 (m)

* Lua chon két cau phan dudi :

v Cau tao Tru :

- Tru dac than hep bang vat liéu BTCT thuong dat trén méng coc khoan nhdi c6
duong kinh coc ¢ = 1m.
— Than tru rong 1,8m theo phuong doc cau va 10m theo phuong ngang cau va dugc
vudt tron 2 dau theo duong tron ban kinh R = 0,9m.
- Bé modng cao 2m, rong Sm theo phuong doc cau va 12m theo phuong ngang cau
du kién sir dung méng coc dai thap.
- Moéng coc sir dung coc khoan nhoéi duong kinh coc ¢ = 1m du kién chiéu sau
chon coc khoang 30m.
v/ Cau tao Mo :
- Dang mo nang chit U ¢6 tudng cadnh nguoc bang vat lieu BTCT.
- Bé méng mo day 2m, rong 5Sm theo phuong doc cau va 17m theo phuong ngang
cau. Bé mong duoc dat dudi 16p dat phu.
- Mong coc st dung coc khoan nhéi 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.
- Béan mat cau do6 tai chd day 20 cm, ban lién tuc d6 tai chd.

- L6p pht mat cau gom 5 16p :
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e L6p bé tong Asfan : Scm
e LGp bao vé : 4cm
e L&p phong nuGe : lcm
e DPém xi mang : lem

Ldp tao do doc ngang : 2 - 14 cm

Khe co gian bang cao su
- G6i cau bang cao su 16i thép ché tao sidn
- Lan can cau bang BTCT
- Cot dén chi€u sang va hé thong thodt nudc st dung bang vat liéu gang.
= Vat liéu stt dung cho két cau :
v Bé tong
- Beé tong dam chi mac M500
- Bé tong md, tru mac M300
- Vita xi mang phun trong 6ng gen mac M150
v Cot thép
LAy theo tiéu chuan TCN 272 - 05 ctia bo GTVT
Thép cuong do cao str dung loai tao thép c6 duong kinh D = 12,7 cm
G6m 7 sgi ¢ 5mm, A = 0,987 (cm?)
Modun dan hoi E = 195000 (MPA)
Cot thép thuong dung chon Al va thép c6 go AllL
v" Kich thudc hinh hoc ciia dam

- Pabg tri trong ban v€ phuong dan chon so bo
- Vit liéu Bé tong mac dam chu M500
- Cot thép cudong do cao dung loai S - 31, S - 32 clia hang VSL - Thuy S¥, thép cau
tao dung loai CT3 va CTs.
1.9. K&ét cau nhip ciu dam thép bé tong lién hop
- So d6 két cau nhip : 3.33 (m)
— Nhip dam thiét k& : 33 (m)
- Nhip dam tinh toan : 32,20 (m)
* Lua chon két cau phan trén :
- Két cau : Dam thép bé tong lién hop
- Mat cat ngang : Gom 7 dam thép

Chiéu cao dam thiét k€' 1a 1,8m

Khoang cach gitta 2 dam 1a 2m, d6c ngang mat duong 1a 2% vé 2 phia
Tong bé rong cdu : B = 10 + 2x1,5 + 2x0,5 + 2x0,25 = 14,5(m)

Trang: 7



PO AN TOT NGHIEP

* Lua chon két cau phan dudi :
v' Cau tao Tru

Tru dic than hep béang vat liéu BTCT thuong dat trén méng coc khoan nhoi ¢c6
duong kinh coc ¢ = Im.

Than tru rong 1,8m theo phuong doc cau va 10m theo phuong ngang cau va duoc
vuét tron 2 dau theo duong tron ban kinh R = 0,9m.

Bé moéng cao 2m, rong Sm theo phuong doc ciu va 12m theo phuong ngang cau
du kién str dung méng coc dai thap.

Moéng coc st dung coc khoan nhéi duong kinh coc ¢ = 1m du kién chiéu sau
choén coc khoang 30m.

v' Cau tao Mo

Dang md nang chit U ¢6 tudng canh nguoc bang vat liéu BTCT.

Bé méong mé day 2m, rong Sm theo phuong doc cau va 17m theo phuong ngang
cau. Bé mong duoc dat dudi 16p dat phu.

Mong coc st dung coc khoan nho6i dudng 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 5 16p :

e Lop bé tong Asfan : Scm
e LGp bao vé : 4cm
e L6p phong nude : lem
e Dém xi mang : lcem

e LGptaododocngang : 2-14cm
Khe co gidn bang cao su
Go6i cau bang cao su 16i thép ché tao sian
Lan can c4u bang BTCT

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

= Vat liéu stt dung cho két cau :
v Bé tong

Bé tong mo, tru mac M300

v Cot thép

Lay theo tiéu chudn TCN 272 - 05 ctia bo GTVT

v" Kich thudc hinh hoc ciia dam

Pa bo tri trong ban vé phuong an chon so bo
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1.10. Két cAu nhip ciu giin don cau dim chir T

So d6 két cau nhip : 3.33 (m)
Nhip ddm thiét k€ : 33 (m)
Nhip dam tinh toan : 32,20 (m)

* Lua chon két cau phan trén :

Két cau : Dam gian don chit T, bang BTCT du ting luc

Mit cat ngang : G6m 7 dam chit T dic san, cang truéc

Chiéu cao dam thiét k& 1a 1,8m, duc trudc

Khoang cach giita 2 ddm 1a 2,1m, d6c ngang mat dudng 1a 2% vé 2 phia
Téng bé rong cau : B = 10 + 2x1,5 + 2x0,5 + 2x0,25 = 14,5(m)

Bé rong moi n6i dam 1a 40cm.

* Lua chon két cau phan dudi :
v Cau tao Tru

Tru dac than hep bang vat liéu BTCT thuong dat trén méng coc khoan nhdi ¢c6
duong kinh coc ¢ = 1m.

Than tru rong 1,8m theo phuong doc cau va 10m theo phuong ngang cau va duogc
vudt tron 2 dau theo duong tron ban kinh R = 0,9m.

Bé moéng cao 2m, rong Sm theo phuong doc ciu va 12m theo phuong ngang cau
du kién stir dung moéng coc dai thap.

Moéng coc st dung coc khoan nhoi duong kinh coc ¢ = 1m du kién chiéu sau
chon coc khoang 30m.

v' Cau tao Mo

Dang mé nang chit U ¢6 tudng cdnh nguge bang vat lieu BTCT.

Bé méng mo day 2m, rong Sm theo phuong doc ciu va 17m theo phuong ngang
cau. Bé mong duogc dat dudi 16p dat phu.

Moéng coc st 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
Lép phtt mat cau gom 5 16p :

e LGp bé tong Asfan : Scm
e L4p bao vé : 4cm
e L6p phong nuée : lem
e DPém xi mang : lem

e Ldptao dd docngang : 2-14cm

Khe co gian bang cao su
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- G06i cau bang cao su 16i thép ché tao sidn
- Lan can cau bang BTCT
- Cot den chiéu sang va hé thong thoat nude sir dung bang vat liéu gang.
» Vat liéu st dung cho két cau :
v Bé tong
- Bé tong ddm chu mac M500
- Bé tong mo, tru mac M300
- Vita xi mang phun trong 6ng gen mac M150
v Cot thép
LAy theo tiéu chuan TCN 272 - 05 ctia bo GTVT
Thép cuong do cao st dung loai tao thép c6 duong kinh D = 12,7 cm
G6m 7 sgi ¢ 5mm, A = 0,987 (cm?)
Modun dan hoi E = 195000 (MPA)
Cot thép thuong dung chon Al va thép c6 go Alll
v' Kich thudc hinh hoc cua dam
- Pabé tri trong ban v€ phuong an chon so bo
- Vat liéu Beé tong mac dam chit M500
- Cot thép cuong do cao dung loai S - 31, S - 32 cia hang VSL - Thuy S¥, thép cau
tao dung loai CT3 va CTs.
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CHUONG Il : TINH TOAN SO BO KHOI LUGNG CAC
PHUONG AN VA LAP TONG MUC PAU TU

A. PHUONG AN | : CAU DAM GIAN BON CHU |
I. MAT CAT NGANG VA SO DO NHIP
Khé cau : Ciu dugce thiét k& cho 3 lan xe chay :
K = 10 (m)
Téng bé rong cau ké ca lan can, 1€ bo hanh va giai phan cdch
B = 10+ 2x1,5 + 2x0,5 + 2x0,25 = 14,5 (m)
So d6 nhip dam : 5x33 (m)
Tai trong thi€t ké HL93
Khé thong thuyén : B = 25 (m); h = 3,5 (m)
Khau do thoat nuéc : Y, L, = 161,6 (m)
Il. TINH TOAN SO BO KHOI LUONG KET CAU NHIP
1. TINH TOAN KET CAU NHIP GIAN DON
* Té hop néi luc theo cac TTGH :
Theo TTGH vé cuong do 1tacé: Q = n; . X v; - Q;
Trong do :
Q, : Tai trong tiéu chuin
y; : Hé s0 tai trong
N, = 1 : Hé s6 diéu chinh
BANG HE SO TAI TRONG DUNG TRONG QUA TRINH THIET KE

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 : Lép phtt mat cau 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 dic trudc :
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MAT CAT GIUA NHIP MAT CAT TAI GOI
(TY LE : 1/40) (TY LE : 1/40)
10 60 10 10 60 10
——— A I A

10

82
160

133.67

15

30

)ﬁ
8)7 85
15 15
S 3.33 ——

b — 4

60 60
Dién tich mat cat ngang dam tai vi tri gitta nhip :
A = 0,6220 (m?)
Dién tich mat cat ngang dam tai vi tri vuot dam :
A = 0,8044 (m?)
Dién tich mat cat ngang dam tai vi tri goi :
A = 0,9934 (m?)
Thé tich bé tong 1 dam chir I :
V = 0,6220.27 + 2.0,8044.1 + 2.0,9934.2 = 22,38 (m°)

Trong luong 1 nhip tinh cho 1m dai dam theo phuong doc Cau :

22,38

Sy = 2,5.%.Nd =25.22.7 = 11,87 (T/m)

Trong lugng 16p phu mat Cau :

Gom 5 16p :
e B¢ tong Asphal :5cm
e L4p bao vé :4cm
e L6p phong nude :1cm
e DPém xi mang :1cm

e L6ptao dd docngang :2-14cm
Trén 1m? clia két cAu mat duong  : g = 0,35 (T/m?)
g, = 035.14 = 49 (T/m)
Trong lugng ban BTCT mat Cau :
g = 250214 +2.0,2.0,5) = 7,5 (T/m)

Trong lugng hé lién két dam ngang :

—

160
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Zame = (1,6 025).(2,1 - 04).(5).24 = 2(T/m)

Trong luong cua lan can 14y so bo :
g = 0,2 (T/m)
2. TINH TOAN KHOI LUGNG MONG MO CAU
2.1. MONG MO M, ; M,
» Khoi lugng mo :

MAT BANG MO CAU TAO MO
(TY LE : 1/200) (TY LE : 1/200)
M 500 Ly
1 1
— AN
125

50 |

450

450 1700

200 200

LS >
s o
50 |
N -l

ke 550 zL 7 V44 /JJOO /|l 300 _/_L100 /i
+ Thé tich tudng canh

V. = 2.0,5(1,5.5,5+0,5(2,5+5,5). 4.1 +25.1,5) = 28,4 (m?)
+ Thé tich tudng than m6

V, = 5.1,5.15 = 112,5 (m?)
+ Thé tich twdong dinh mo
V. = 052,1.15 = 15,75 (m?)
+ Thé tich bé mo
V, = 25.17 = 170 (m?)
Thé tich tudng tai
V, = 02.135 = 027 (m®)
= Khoi luong 1 mé Cau :

—+
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Vs = 326,92 (m?)
= Khdi lugng 2 m6 Cau :
Vs = 2.326,92 = 653,84 (m?)
So bo chon ham luong cot thép trong md 1a 80 kg/m?
Khoi lugng cot thép trong mé la : my, = 0,08.653,84 = 52,307 (T)
Xac dinh tai trong 1én mo :

Puong anh huéng tai trong tac dung 1én mo :

Tinh tai

r%% 32.2

i
Hinh 2.1 Puong anh huong ap luc 1én mo

w = 05322 = 16,1

DC = Pus + (Zaim + Lome + Lic + Sadimme ) - @

DC = 326,92.2,5+ (11,87 +7,5+ 0,2 + 2).16,1 = 1099,19 (T)

DW = g, .w= 49.16,1 = 78,89 (T)
= Do hoat tai

Theo quy dinh cua TCN 272 - 05 thi tai trong dung thi€t k& 1a gia tri bat 1gi nhat
cua t6 hop :

Xe tai thi€t k€ va tai trong lan thiét k&
Xe tai 2 truc thi€t k€ va tai trong lan thiét k&
Tinh phan luc 1én m6 do hoat tai :
Chiéu dai tinh todn ctia nhip : L = 32,20 (m)
Puong anh hudng phan luc va so do xé€p xe thé hién nhu sau :

* So do ap luc duong anh huéng tiac dung lén mo :

Trang: 14
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110 110
w208
vov o
145 145 35 9.3 KN/m 3 KN/m

]
BEEEEEEEEEnE I IEER
%éillééélléﬁﬁé D(a;N'\)/“

0.733
1 0.866
0.963

Hinh 2.2 So do xép xe trén duong anh hudng ap luc cia Mo
Tir so d6 x€p tai ta c6 phan luc gbi do hoat tai tic dung nhu sau :
LL =n.m[(1 + IM). (P.y;) + Wi W + Wyg. w]
Trong do6 :
n : SO lan xe
m : Hé s0 lan xe
IM : Luc xung kich cua xe,khi tinh M6 tru dac thi (1+IM) = 1,25
P, : Tai trong xe ; y; : Tung do dudng anh hudng
w : Dién tich duong anh hudng
W, x : Tai trong lan phan bé déu trén dudng anh hudng. W, = 9,3 (KN/m)
Wy,: Tai trong nguoi phan bé déu trén duong dnh huéng. Wy, = 3 (KN/m)
e Th, : Xe tai 3 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(145.1 + 145.0,866 + 35.0,733) + 9,3.0,5.32,2 +
3.0,5.32,2

LL = 1260,50 (KN) = 126,05 (T)

e Th, : Xe tai 2 truc + tt lan + tt nguoi
LL = 3.0,85[1,25(110.1 + 110.0,963) + 9,3.0,5.32,2 + 3.0,5.32,2]
LL = 1055,60 (KN) = 105,56 (T)

— Vay t6 hop xe tai 3 truc duoc chon lam thiét ké.

Trang: 15
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Tong hop tat ca tai trong tac dung duéi day dai cia Mo

Cac loai tai trong tac dung
Theo TTGH
Noi luc DC DW LL
Cuong do I
(yp = 1,25) (yw = 1,5) (v = 1,75)
P (T) 1099,19.1,25 78,89.1,5 126,05.1,75 171291

2.2. XAC BINH SUC CHIU TAI cUA cOC TAI MO
2.2.1. VAT LIEU

Bé tong cAp do bén 30 ¢c6 f’ = 300 (Kg/cm?)

Cot thép chiu Iuc AIl c6 Ra = 2400 (Kg/cm?)
2.2.2. SUC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK stic chiu tai cua coc theo vat liéu lam coc tinh theo
cong thuc sau :

PV = d) . Pn

Vé6i P, : Cuong do chiu luc doc truc danh dinh c¢6 hoac khong ¢6 uon tinh theo
cong thiic:

P, = ¢o.{my.m,. f!.(A. — As) + [y A} = 0,75.0,85.{0,85.0,7. /. (A, —
Ast+ fy.Ast

Trong do :

@ : Hé so suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s6 diéu kién lam viéc

f¢ : Cuong do chiu nén nho nhét cua bé tong. Lay f; = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich ti€t dién nguyén cua coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich clia c6t thép doc (mm?)

Ham luong c6t thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. VGi ham
luong bang 1,5% luong cot thép doc ta c6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢25, vay s6 thanh c6t doc can bd tri 1a :

N = =722 _ 24 (thanh). Vay chon 24 ¢ 25 ¢6 A, = 11781,6 (mm?)

3,14 .252

Vay stic chiu tai ctia coc theo vat liéu 1a :
P, = 0,75.0,85.{0,85.0.7.30. (785000 — 11781,6) + (420.11781,6) }

Trang: 16
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P, = 11953.10° (N) = 11953 (T)
2.2.3. SUC CHIU TAI CUA COC THEO PAT NEN
v' S0 liéu dia chat :

v' Lép 1: A sét déo quanh

v Lop 2: Cat nhd x6p

v Lop 3: Sét déo mém

v' Lép 4: A sét déo quanh

v' Lop 5: Cit to chat

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

Q=9¢.Q =@ -Q, + @45 - Q (D
Trong do6 :

Q, : Stic khang d& cua miii coc (T) Q, = g, . A,

Q, : Stic khang d& cta than coc (T) Q, = ¢, . A,

@qp = 0,55 . He s0 stic khdng d& clia miii coc

@qs = 0,65 . He s0 stic khdng d& clia than coc

q, : Stic khdang d& don vi ctia miii coc (T/m?)

qs : Stic khdng d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

Xdc dinh stc khdng don vi cia mii coc q,, (T/m?) va stic khdng miii coc Q, , mii
coc dit & 16p cudi cling — cét to chit (c6 N = 34). Theo Reese va O Niel (1998) c6 thé
udc tinh stic khang miii coc don vi bang cach sir dung tri s6 xuyén tiéu chuan SPT.

V6i N <75 thig, = 0,057 . N (Mpa)

Ta c6 sic khang miii coc don viq, = 0,057 .34 = 1,938 (Mpa) = 193,8
(T/m?)

Q, = 1938.3,14. 5 = 152,133 (T)

Xdc dinh sitc khang don vi ciia than coc g, (T/m?) va siic khang than coc Q

+ Trong datdinh : q, = « .S,
Trong do :

S, : Cudong do khing cit khong thoat nudc trung binh (T/m?)

S, : 6.10°. N (T)

o : Hé s6 dinh bam

LopS5—Cattochat: S, = 0,006.34 = 0,204 (Mpa) = « = 0,5

g = .S, = 0,5.0,204 = 0,102 (Mpa) = 10,2 (T/m?)

Trang: 17
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+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, cua than coc dugc xac dinh

theo cong thuc :

e g, = 0,0028 . N v6i N < 53 (Mpa)

e Lép1—4sétdéoquinh — g, = 0,0028.5 = 0,014 (Mpa) = 1,40 (T/m?)

e Lép2—Ciatnhdo xop — g, = 0,0028.10 = 0,028 (Mpa) = 2,80 (T/m?)

e Lop3—Sétdéomém — q, = 0,0028 .18 = 0,0504 (Mpa) = 5,04 (T/m?)

e L6p4—asétdéoquanh —» g, = 0,0028.23 = 0,0644 (Mpa) = 6,44 (T/m?)

e Lép5—Cittochat » g, = 0,0028 .28 = 0,0784 (Mpa) = 7,84 (T/m?)

Bang tinh sitic khang than coc trong nén dat

o Chiéu day Stic khang | S than coc ti€p xtic | Stic khang trén
Tén cac 16p fe s 1A s . R A
‘ . trung binh than coc | vOi céc I16p dia chét | toan than coc
dia chat 5 5
(hy) (q/1m?) (m?) (T)
a sét déo quanh 1,38 1,76 4,26 8,54
Cat nho x6p 1,75 3,16 5,92 20,36
Sét déo mém 4,15 5,4 13,46 76,30
a sét déo quanh 1,66 6,8 5,64 40,68
Cat to chat 14,70 10,02 44,59 452,38
Téng 23,64 598,26

Theo nhu thiét k€ ban vé& phan diu coc nam trong I16p cat to chit trd xuéng do
vay.

— Ta tinh dugc sitc chiu tai ciia coc theo diéu kién dat nén Q, :

Q, = 0,55.152,133 + 0,65.598,26 = 472,54 (T)
3. TINH TOAN KHOI LUGNG MONG TRU CAU.
3.1. CONG TAC TRU CAU

Trang: 18
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(TY LE : 1/200)
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» Khoi luong Tru cau_Tru dac than hep

Cac Tru T1, T2, T3 va T4 c6 céu tao giong nhau nén ta chi tinh toan 1 Tru T4
- Khéi luong xa mii Tru : V,,,, = (1,5.15-0,75.2,25) .2,5 = 52,03 (m?)

- Khéi luong than Tru  : V,,, = (3,14.0,9° +8,7.1,8) . 9 = 182,03 (m?)

- Khéi luong bé Tru : Ve = 12.5.2 = 120 (m?)

—  Khoi lugng 4 Tru cdu : V,,, = 4.(52,03 + 182,03 + 120) = 1436,24 (m?)

359,06 (m?)

1436,24
4

Thé tich BTCT trong cong tac Tru ciu : V,, = 359,06 (m?)
So bo chon ham luong cot thép (than Tru + xa mil Tru) 1a 150 Kg/m? va ham

—  Khoiluong 1 Trucdu :V,, =

lugng thép trong méng Tru 1a 80 Kg/m”.

Nén ta c¢6 khoi lugng cot thép trong 4 Tru la :
my, = 4.(52,03 + 182,03) . 0,15 + 4.125.0,08 = 180,44 (T)

3.2. XAC PINH TAI TRONG TAC DUNG LEN MONG

Puong anh hudng tai trong tac dung 1én méng tinh gan ding :
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Tinh tai

DPah Tx
(KN)

32.20 32.20

Hinh 3.1 Puong anh huong ap luc 1én Tru
Dién tich dudong anh hudng 4p luc méng : w = 32,20 (m?)
DC = Py, + (24 + Zome + &ic + Lame) - @ VOI gy = 11,87 (T/m)
DC = 359,06.2,5+ (11,87 +7,5+0,2+2).32,20 = 1592,20 (T)
DW = g,.w = 49.322 = 157,78 (T)
+ Do hoat tai :

Chiéu dai tinh toan ctia nhip 64,40 (m)

Puong anh hudng phan luc tinh gan diing c6 so d6 xé&p tai thé hién nhu sau :

430 430 15.0 430 4.30
& i L ¢ & l q.= 9.3KN/m
145 145 35 145 145 35 L
Pah Ty
(KN)
0.267 q,= 3KN/m
0.4 0.534 0.733 —
: 0.866
32.20 32.20

Hinh 3.2 So do xép xe trén duong anh hudng ap luc cua Tru

Tir so do x€p tai ta ¢6 phan luc goi do hoat tai tac dung nhu sau :

LL = n.m. [(1 +IM). (P.yi) + Wiy w + WNg.w]
Trong do :
n:So6lanxe;n = 3 lan
m : Hé s6 lan xe, m = 0,85
IM : Luc xung kich cua xe, khi tinh Mo tru dac thi (1 + IM) = 1,25
P, : Tai trong truc xe ; y; : Tung do duong anh hudng
w : Dién tich dudng anh hudng, w = 32,20 (m?)
W, x : Tai trong lan phan b déu trén dudng anh hudng, W,y = 9,3 (KN/m)
Wy, : Téi trong nguoi phan bo déu trén dudng anh huong Wy, = 3 (KN/m)
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e Th,: 1 Xe tai 3 truc + tt lan + tt nguoi

LL = 3.0.85[1,25.(145.1 + 145.0,866 + 35.0,866) + 9,3.0,5.32,2 +
3.0.5.32,2

LL = 1969 (KN) = 196,9 (T)

e Th,: Xe tai 2 truc + tt lan + tt nguoi
LL = 3.0,85[1,25.(110.1 + 110.0,963) + 9,3.0,5.32,2.2 + 3.0,5.32,2.2]
LL = 1698,23 (KN) = 169,823 (T)

e Th;: 2 Xe tai 3 truc (dat cach nhau 15m) + tt 1an + tt nguoi

LL = 3.0,85.90%.[1,25.145. (1 + 0,866 + 0,4 + 0,267) + 1,25.35.(0,733 +
0,534+93.0,5.32,2+3.0,5.32,2

LL = 1635,34 (KN) = 163,534 (T)
Két luan : Vay t6 hop HL 93 ctia Th, duoc chon 1am tinh todn cho phan thiét ké.

Tong hop tat ca loai tai trong tac dung duéi day dai cia Tru

Cac loai tai trong tac dung
. Theo TTGH
Noi luc DC DW LL N
Cuong do I
(yp = L1,25) (yw = L) (Y = L75)
P (T) 1592,20.1,25 157,78.1,5 196,9.1,75 2571,50

3.3. XAC PINH SUC CHIU TAI CUA COC TAI TRU
3.3.1. VAT LIEU

Bé tong cap do bén 30 c6 f; = 300 (Kg/cm?)

Cot thép chiu Iuc AIl c6 Ra = 2400 (Kg/cm?)
3.3.2. SUC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK stic chiu tai cua coc theo vat liéu lam coc tinh theo
cong thuc sau :

PV = d) . Pn

Véi P, : Cuong do chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh theo
cong thuc:

P, = ¢.{my.m,. f!.(A. — As) + f,. A} = 0,75.0,85.{0,85.0,7. f,. (A, —
Ast+ fy.Ast
Trong do6 :

@ : Hé so suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s diéu kién lam viéc

f¢ : Cudng do chiu nén nhé nhit cha bé tong. Lay f, = 30 (Mpa)
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f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich ti€t dién nguyén cta coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich clia c6t thép doc (mm?)

Ham luong cot thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. V6i ham
lugng bang 1,5% lugng cét thép doc ta c6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon co6t doc 1a ¢25,vay s6 thanh c¢6t doc can bo tri la :
11775 4
"~ 3,14. 252

= 24 (thanh) Vay chon 24 ¢ 25 c6 A, = 11781,6 (mm?)
Vay stc chiu tai ciia coc theo vat liéu la :
P, = 0,75.0,85.{0,85.0,7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) =1195,3 (T)
3.3.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :
+ Loép 1: A sét déo quanh
+ L&p 2: Cat nho xop
+ Lop 3: Sét déo mém
+ Lop 4: A sét déo quanh
+ Lop 5: Cét to chat
Sttc chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thiic :
Q=9¢.Q = @5 -Q + ¢4 - Q (T)
Trong do :
Q, : Stic khang d& cua miii coc (T) Q, = g, . A
Q, : Stc khang d6 ctua than coc (T) Q, = g5 . A

@qp = 0,55 . He s0 stic khdng d& clia miii coc

P

S

@qs = 0,65 . He s0 stic khdng d& cta than coc

q, : Stic khang d& don vi clia mili coc (T/m?)

qs : Stic khéng d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

X4c dinh stic khing don vi ctia mili coc g, (T/m?) va stic khdng miii coc Q, , mii
coc dit & 16p cudi cling — cét to chit (c6 N = 34). Theo Reese va O Niel (1998) c6 thé
udc tinh stic khdng miii coc don vi bang cach sir dung tri s6 xuyén tiéu chuén SPT.

V6iN <75thig, = 0,057. N (Mpa)
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Ta ¢6 stic khang mii coc don viq, = 0,057 .34 = 1,938 (Mpa) = 193,8

(T/m?)

2
Q, = 193,8.3,14.1: = 152,133 (T)

Xéc dinh sttc khdng don vi ctia than coc g, (T/m?) va stic khang than coc Q,

+ Trong datdinh: g, = . S,

Trong do :

S, : Cudong do khang cét khong thoat nuéc trung binh (T/m?)

S, : 6.10% N (T)

o : Hé s6 dinh bam

Lép 5 —Céttochat: S, = 0,006.34 = 0,204 (Mpa) = « = 0,5

Q= %.S, = 05.0204 = 0,102 (Mpa) = 10,2 (T/m?)

+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, cua than coc dugc xac dinh

theo cong thuc :

e ¢, = 0,0028 . N v6i N < 53 (Mpa)
e Lop1—4sétdéoquanh — g, = 0,0028 .5 = 0,014 (Mpa) = 1,40 (T/m?)

e Lép2—Citnho x6p — g, = 0,0028.10 = 0,028 (Mpa) = 2,80 (T/m?)

e Lop3—Sétdéomém — q, = 0,0028 .18 = 0,0504 (Mpa) = 5,04 (T/m?)

e Lop4—asétdéoquanh —» g, = 0,0028.23 = 0,0644 (Mpa) = 6,44 (T/m?)
e Lop5—Céttochat » g, = 0,0028 .28 = 0,0784 (Mpa) = 7,84 (T/m?)

Bang tinh sitc khang than coc trong nén dat

o Chiéuday | Stckhdng | Sthan coc tiép xtic | Stc khang trén
Tén cac 16p e ot e ~ A
. ) trung binh than coc vOi cdc 16p dia chat | toan than coc
dia chat 5 )
(hy) (gq/Im™) (m”) (T)
a sét déo quanh 1,38 1,76 4,26 8,54
Cat nho x6p 1,75 3,16 5,92 20,36
Sét déo mém 4,15 5,4 13,46 76,30
a sét déo quanh 1,66 6,8 5,64 40,68
Cat to chat 14,70 10,02 44,59 452,38
Tong 23.64 598,26

Theo nhu thiét k&€ ban vé& phan du coc nam trong 16p cét to chat trd xudng do

vay.

— Ta tinh dugc sitc chiu tai ciia coc theo diéu kién dat nén Q, :

Q, = 0,55.152,133 + 0,65.598,26 = 472,54 (T)
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4. TINH SO COC CHO MONG MO _TRU
Du kién chi€u sau chon coc trong M6 1a 25m va trong Tru 1a 30m

Theo cach xac dinh s6 luong coc chon trong méng :
P

n =
PCOC

Trong do :

B : He so ké dén tai trong ngang

p = 1,5d6i véitruva f = 2,0 do6i véi mé (Do mo chiu thém ap luc tai trong
ngang tir dat dip cta dudng dau Cau ciing nhu hoat tai do xe chay khi xe hdm phanh
gay ra)

P : Tai trong thang ditng tdc dung lén méng M6_Tru di tinh & phan trén (T)

Poe = min (P, ; Pyy)

Bang tong hop tai trong va bé tri coc trong méng M6 _Tru

n P vl P dn P coc Tél A »
Tén hang muc Héso | Sococ | Chon
(D (D (T) trong
Tru T,, T,, Tyva
T“-l bR V8 41953 | 509826 | 472,54 | 257150 | 15 | 7,16 8
4
Mo M, va M, 1195,3 | 598,26 | 472,54 | 1712,91 2,0 7,86 8

5. BIEN PHAP THI CONG
5.1. THI CONG MO CAU

Budc 1 : Chuén bi mit bing

- Chuén bi vat liéu,mdy moc thi cong

- Xac dinh pham vi thi cong,dinh vi tim Mo

- Dung may ui két hop thli cong san Gi mat bang
Budc 2 : Khoan tao 16

- Dua méy khoan vao vi tri

- Dinh vi tri tim coc

- Khoan tao 16 coc biang may chuyén dung véi 6ng véach dai suét chiéu dai coc
Budc 3 : D6 bé tong long coc

- Lam sach 16 khoan

- Dung céu ha 16ng cot thép

- Lap 6ng dan,tién hanh d6 bé tong coc

Budc 4 : Cong tdc kiém tra

- Kiém tra chat luong coc thong qua cdc ong siéu am
- Tién hanh d6 bé tong 1ap 16 siéu am coc

- Di chuyén may thi cong cédc coc ti€p theo
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Budce 5 : Thi cong phan bé méng

- DPao dat ho moéng tao dién thi cong hop 1y

- Lam phang ho méng

- bap dau coc

- Do beé tong ngheo tao phang

- Lam sach h6é mong, 1ap dung da gido van khuon, cot thép bé méng
- D6 be tong bé moéng

- Thao d& vang chong, van khuon bé méng
Buéce 6 : Thi cong Mo

Lap dung da gido van khuon, cot thép than Mo
D4 beé tong than Mo

Lap dung da gido van khuon, cot thép tuong than, tudng canh M6

Théo d& van khuon da gido

Hoan thién Mo sau khi thi cong xong két cau nhip
5.2. THI CONG TRU CAU
Budc 1 : X4c dinh chinh x4c 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 ha 6ng vach thi cong coc khoan nhoi
Budc 2 : Thi cong coc khoan nhoi
- Lap dat hé thong cung cép dung dich bentonite, hé thong bom thai vita mun
khi khoan coc
- Dung may khoan tién hanh khoan coc
- Ha 16ng cot thép, do bé tong coc

Budc 3 : Thi cong vong vay coc van

Lap dung coc van thép (tudong clr) Lassen bing gia khoan

Lap dung vanh dai trong va ngoai

bong coc dén do sau thiét ké

Lap dat may bom x6i hit trén hé néi, x6i hiit dit trong h6 méng dén do sau
thiét k&

Buéc 4 : Thi cong bé mong

- D4 be tong bit day, hit nuéc hé méng

- Xt 1y dau coc khoan nhoi

- Lap dung van khuon, c6t thép, d6 bé tong bé méng

Budce 5 : Thi cong Tru cau

- Ché tao, lap dung da gido van khuon than Tru 1én trén bé méng Tru
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- Lép dat c6t 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

Buéc 6 : Hoan thién

- Thao d& toan bo hé da gido phu trg

- Hoan thién Tru

5.3. THI CONG KET CAU NHIP

Str dung phuong phdp t6 hop muit thira hay con goi 1a gia lao 3 chan

Budc 1 : Lap dung xe lao dim

— Thi cong phan duong dau cau

- Bo tri dudng chd diam tir bai dic dam va dudng di chuyén xe lao dim trén
duong dau cau phia mo M1 véi khoang cach tim duong ray 1a 4,2m. Khoang
cdch tim ta vet 1a 0,7m ci 3m lap lai mot lién két ngang bang thép gdc
100x100 chiéu dai L = 5m dé khong ché cu ly van chuyén

- B6 tri duong lao doc dam véi khoang cach tim 2 dudng ray 1a 1m. Khoang
cach tim ta vet 1a 0,7m tlr bai tap két dam dén mo M1

- Lép dung chong né bing panel, dung cdu nang ting doan xe lao dat 1én chong
né, diéu chinh tim doc cich doan triing véi tim duong di chuyén, lap cac chan
trudc, chan sau, ha vit chan trudc va chén lai. Lap hoan chinh cdc hé dong luc
trén xe lao.

Budc 2 : Chuan bi xe kéo lao

- Bo tri dudng san ngang dam tir bai tap két dim dén dudng van chuyén coc

- Kéo dam dén vi tri xe lao

Budc 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 do6 kéo xe lao ra vi tri nhip N,

Budc 4 : Lao lap céc phién dam

- Diéu khién xe lao dung vi tri, ha kin vit chan tru6c xu6éng di€ém ké trén mi tru
T,

- Neo chén c6 dinh chan giita va chan sau, phai chén chic chian dé chong dich
chuyén xe lao

- Ha dam doi trong xudng xe chd dim, kéo dam dén vi tri dé lao

- Dung 1 xe treo nang mot ddu dam, mot ddu ddm phia sau van nam trén xe chd
dam va di chuyén dan ra tru T,. Khi ddu ddm con lai ndm trén xe chd dim dén
vi tri dung xe treo dam nang dau dam con lai 1én trén.
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- Ca 2 xe treo ti€p tuc dua dam ra ddng vi tri sau d6 ha dam xudng duong san

cong tac trén mo, tru. San cong tic dua dam ra ddng vi tri ha dam xudng goi,

stt dung chong phong ho dam bao chic chan.

- 2 xe con trd lai vi tri ban dau ti€p tuc lao cac dam con lai theo ding nhu trinh

tu lao dam ban dau.

- Khi lao xong nhip N, tién hanh diéu chinh lai vi tri cic dam theo ding thiét ké.
Sau d6 lap ti€p duong di chuyén xe lao, dudng van chuyén doc ddm 1én nhip
vitra mdéi lao xong dé tiép tuc lao cho cac nhip ti€p theo.

- Cong tac lao kéo xe lao va cac phién dam cua nhip tié€p theo thi cong tuong tu.

Buéc 5 : Thao dd xe lao dam

- Bo tri dudong van chuyén xe lao ddm va dudng van chuyén dam vé phia bd doi
dién noi dat mé M, kéo xe lao vao bo.

- Théo d& xe lao bing can ciu
Budc 6 : Thi cong hoan thién ciau
— Thi cong lan can, bo hanh, thi€t bi chi€u sang

— Thi cong cac 16p phtt mat cdu, khe co gian

- Hoan thién cdu va chudn bi cong tac thir tai.

LAP TONG MUC PAU TU
BANG THONG KE VAT LIEU PHUONG AN CAU DAM CHU |

- HANG MUC PON KHOI LUONG PON GIA | THANH TIEN
VI (@ (d)
Téng mic dau tu d 182.271.922.000
Pon gid /lm? matcau | d 2398 55.000.000 | 131.890.000.000
I Két cau phan trén
1 | Bétong cot thépddm | d 35 50.000.000 | 1.750.000.000
2 f;utﬁng astant mat m’ 112 22.000.000 | 2.464.000.000
3 | Bé tong lan can m’ 95 4.200.000 399.000.000
4 | Goi cdu ddm BT Bo 63 6.000.000 | 378.000.000
5 | Khe co gidn Bo 6 8.000.000 48.000.000
6 | He thong thoat nudc m? 2273 450.000 1.022.850.000
7 | Den chiéu sang d 58 9.000.000 | 522.000.000
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Il Két cau phan duéi

1 | Bé tong mo m’ 469,78 4.500.000 2.114.000.000

2 | Bé tong tru m’ 516 3.500.000 1.806.000.000

3 | Cot thép mo T 75 25.000.000 1.875.000.000

4 | Cot thép tru T 65 25.000.000 1.625.000.000
Coc khoan nhéi ¢ =

5 Im d 48 60.000.000 | 2.880.000.000
Cong trinh phu trg

6 Khic d 80.000.000 80.000.000

I Puong hai dau cau

1 | bat dap 101.500.000
2 | Méng + mat duong m? 463 350.000 162.050.000
A | GT du todn xay lap m? 2526 4.500.000 | 11.367.000.000
Al | GTDT xay lap chinh d |+ 11 16.963.850.000
All | GT xay lap khac d L+ 11+ 11 17.227.400.000
B | Chi phi khac % 15 2.584.110.000
C | Truot gia % 10 1.722.740.000
D | Du phong % 3 516.822.000

B. PHUONG AN Il : CAU DAM THEP BE TONG LIEN HOP
I. MAT CAT NGANG VA SO DO NHIP

Khé cau : Ciu dugce thiét k& cho 3 1an xe chay :
K = 10 (m)

Téng bé rong cau ké ca lan can, 1€ bo hanh va giai phan cach
B = 10+ 2x1,5 + 2x0,5 + 2x0,25 = 14,5 (m)

So d6 nhip dam : 5.33 (m)

Tai trong thiét k&€ HL93

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

Khau do thoat nuée : Y, L, = 161.6 (m)
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Il. TINH TOAN SO BO KHOI LUGNG KET CAU NHIP
1. TINH TOAN KET CAU NHIP DAM

v' T6 hop noi luc theo cdc TTGH :
Theo TTGH vé cuong dd 1tac6: Q = n; .2 y; . Q;
Trong do6 :
Q; : Tai trong tiéu chuén tinh to4n
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 Lon nhat | Nho nha
on nhat 0 nhat

Tai trong thuong xuyén

DC : Cau kién va cac thiét bi phu 1,25 0,90
DW : Lép phlt mat cau va cac tién ich 1,50 0,65
LL : Hé s6 lan xe m = 0,85. Hé s6 xung kich (1 + IM) = 1,25 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 nghi¢m: h= — .L = =~ 33=1,65m
20 20

Chon h= 1,8 m ( h & day 1a chiéu cao dam thép lién hop v&i ban BTCT).

- Bé day ban vach: t, =7 +3.h =7+3.1,8= 12,4 (mm)
Chon t, =14 mm
- Bé rong ban bién:

+ by > h/5=2000/5=400(mm).

+ by > S$/20=2300/20 = 115(mm).

+ 240 < bs< 800(mm).

Chon bs =400 (mm)
- Bé day ban bién:
+ t > 12 mm

+t < 40 mm
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b
+ >—fO =15 (mm)

Chon t;=20mm

- Chon ban tap:
Bé rong ban tap : 300 mm
Chiéu day ban tap : 20 mm

- Vi 1a dic diém dam lién hop do vdy ma ban mat cau sé cung tham gia chiu nén
cing voi bién trén cia dim thép do vy ma kich thudc cua dam thép cho phép giam
dén murc t6i thiéu, Tuy nhién viéc chon kich thudc ctia dAm thép phai dam bao diéu
kién 6n dinh ctia dam thép khi nén.

- Qua mot s6 dic diém cua dam lién hop nhu trén ta c6 thé chon tiét dién dam nhu

Sau.

2300

880 880

1800
1744

|
f
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 ctia dim thép
v¢=7,85. 9,81 (KN/m®) : Trong lugng riéng ciia dim thép

D, = 7,85.9,81. 44496.10° = 3,42 (KN/m)
Trong lugng lién két ngang va hé lién két suon ting cuong :

D, =0,12. D, =0,12. 3,42 = 0,4(KN/m)
Trong lugng ban bé tong mit cau:

D;=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, = Dy+D,+D; = 3,62 + 0,4 + 12,11 = 16,1(KN/m).
Trong luong 16p phtt mat Cau :

Gom 5 16p :
e Bé tong Asphal :5cm
e Ldp bao vé :4cm
e L&p phong nuGe :1cm
e Dém xi mang : 1 cm

e L6ptao do doc ngang :2-14 cm
Trén 1m? cua két cau mat duong  : g = 0,35 (T/m?)
g, = 0,35.14 = 4,9 (T/m)
Trong lugng cua lan can 14y so bo :
g = 0,2 (T/m)
2. TINH TOAN KHOI LUGNG MONG MO CAU
2.1. MONG MO M, ; M,
» Khoi lugng mo :

MAT BANG MO CAU TAO MO

(TY LE : 1/200) (TY LE : 1/200)

500 Ly

Y]

mT
_
—

50 |

450

45 1700

200 200

{
0 Q
Q¢

50 |

3
/L 550 A sk /] /L1OU /J._300 _/.L100 /J,

50 100 50

+ Thé tich twdng canh mo :
V. = 2.0,5(1,5.5,5+0,5(2,5+5,5). 4.1 +2,5.1,5) = 28,4 (m?)
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+ Thé tich tudng than mo :
V, = 5.1,5.15 = 112,5 (m®)
+ Thé tich tuong dinh mé :
V. = 05.2,1.15 = 15,75 (m?)
+ Thé tich bé mo :
V, = 2.5.17 = 170 (m?)
+ Thé tich tudng tai :
V, = 0,2.1,35 = 0,27 (m?)
= Khéi luong 1 md Cau :
Vs = 326,92 (m?)
= Khoi lugng 2 mo Cau :
Vs = 2.326,92 = 653,84 (m?)
So bo chon ham luong c6t thép trong mé 1a 80 kg/m®
Khoi lugng cot thép trong mé 1a : my,, = 0,08.653,84 = 52,307 (T)
Xac dinh tai trong 1én ma :

Puong anh hudng tai trong tac dung 1én mo :

Tinh tai
322

[ -]

i
Hinh 2.1 Puong anh huong ap luc 1én mo

w = 0,5.32,2 = 16,1 (m?)

DC = Ps + (8¢im + &) - @

DC = 326,92.2,3 + (16,1 +0,2) . 16,1 = 1014,35 (T)

DW = g, .w= 49.16,1 = 78,89 (T)
= Do hoat tai

Theo quy dinh cua TCN 272 - 05 thi tai trong dung thi€t k& 1a gia tri bat 1gi nhat
cua t6 hop :

Xe tai thiét k€ va tai trong lan thiét k&
Xe tai 2 truc thiét k€ va tai trong lan thiét k&

Tinh phan luc 1én mdé do hoat tai :
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Chiéu dai tinh todn ctia nhip : L = 32,20 (m)
Puodng anh hudng phan luc va so do xép xe thé hién nhu sau :
* So do ap luc dudong anh huéng tac dung lén mo :

LN
vtovo
145 145 35 9.3 KN/m 3 KN/m

]
EEEENEEE SRR
SRR R I AP S

A

0.733
1 0.866
0.963

Hinh 2.2 So do xép xe trén duong anh huéng ap luc cia Mo
Tir so do x€p tai ta ¢6 phan luc goi do hoat tai tac dung nhu sau :
LL = n.m[(1 + IM). (P.y;) + Wiy W + Wyg. w]

Trong do :

n : So lan xe

m : Hé so lan xe

IM : Luc xung kich cua xe,khi tinh M6 tru dac thi (1+IM) = 1,25

P; : Tai trong xe ; y; : Tung do duong anh hudng

w : Dién tich duong anh huong

W,y : Tai trong lan phan bé déu trén duong anh huéng. W, = 9,3 (KN/m)

Wy,: Téi trong nguoi phan bo déu trén dudng anh huéng. Wy, = 3 (KN/m)
e Th, : Xe tai 3 truc + tt lan + tt nguoi

LL =3.0,85[1,25(145.1 + 145.0,866 + 35.0,733) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1260,5 (KN) = 126,05 (T)
e Th, : Xe tai 2 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(110.1 + 110.0,963) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1055,6 (KN) = 105,56 (T)
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— Vay t6 hop xe tai 3 truc dugc chon lam thiét ké.
Tong hop tat ca loai tai trong tac dung duéi day dai cia Mo

Cac loai tai trong tac dung
Theo TTGH
Noi luc DC DW LL
Cuong do I
(vp = 1,25) (yw = 1.5) (v = L75)
P (T) 1014,35.1,25 78,89.1,5 126,05.1,75 1606,86

2.2. XAC BINH SUC CHIU TAI cUA cOC TAI MO
2.2.1.VAT LIEU

Bé tong cap do bén 30 c6 £’ = 300 (Kg/cm?)

Cot thép chiu Iuc AIl c6 Ra = 2400 (Kg/cm?)
2.2.2.SUC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK stic chiu tai cua coc theo vat liéu l1am coc tinh theo
cong thuc sau :

PV = d) . Pn

Vé6i P, : Cuong do chiu luc doc truc danh dinh c¢6 hoac khong c6 uon tinh theo
cong thuc:

P, = o.{my.m,. f!.(A. — As) + [y A} = 0,75.0,85.{0,85.0,7. /. (A, —
Ast+ fy.Ast

Trong do :

@ : Hé so suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s6 diéu kién lam viéc

f¢ : Cuong do chiu nén nho nhét cua bé tong. Lay f; = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich tié€t dién nguyén cua coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich clia c6t thép doc (mm?)

Ham luong c6t thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. VGi ham
luong bang 1,5% luong cot thép doc ta c6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay s6 thanh c6t doc can bo tri 1a :

—=2 = 24 (thanh). Vay chon 24 ¢ 25 ¢6 A, = 11781,6 (mm?)

3,14.252

Vay stic chiu tai ctia coc theo vat liéu 1a :
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P, = 0,75.0,85.{0,85.0.7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) = 1195,3 (T)
2.2.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :
v' Lép 1: A sét déo quanh
v Lop 2: Cat nhd x6p
v' Lop 3: Sét déo mém
v’ Lép 4: A sét déo quanh
v Loép 5: Ciét to chat
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thiic :
Q=9¢.Q =@ -Q, + @45 - Q (D
Trong do6 :
Q, : Stic khang d& cua miii coc (T) Q, = g, . A
Q, : Stc khang d& ctua than coc (T) Q, = g5 . A

p

@qp = 0,55 . He s0 stic khdng d& clia miii coc

@qs = 0,65 . He s0 stic khdng d& cta than coc

q, : Stic khdng d& don vi cia miii coc (T/m?)

qs : Stic khéng d& don vi ctia than coc (T/m?)

A, : Dién tich mii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

Xdc dinh stic khdng don vi cia mili coc q,, (T/m?) va stic khdng miii coc Q, , mii
coc dit & 16p cudi cling — cét to chit (c6 N = 34). Theo Reese va O Niel (1998) c6 thé
udc tinh stic khang miii coc don vi bang cach sir dung tri s6 xuyén tiéu chuan SPT.

V6i N <75 thig, = 0,057 . N (Mpa)

Ta c6 sic khang miii coc don viq, = 0,057 .34 = 1,938 (Mpa) = 193,8
(T/m?)

Q, = 193.8.3,14. g = 152,133 (T)

Xdc dinh sitc khang don vi ciia than coc g, (T/m?) va siic khang than coc Q

+ Trong datdinh : q, = .S,
Trong do :

S, : Cudong do khang cit khong thoat nudc trung binh (T/m?)

S, : 6.10°. N (T)

o : Hé s6 dinh bam

Lop 5 —-Cattochat: S, = 0,006.34 = 0,204 (Mpa) = « = 0,5
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g = .S, = 0,5.0,204 = 0,102 (Mpa) = 10,2 (T/m?)
+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, cua than coc dugc xac dinh
theo cong thiic :
e g, = 0,0028 . N v6i N < 53 (Mpa)
e Lop1—asétdéoquanh — g, = 0,0028 .5 = 0,014 (Mpa) = 1,40 (T/m?)
e L6p2—Ciatnhd x6p — g, = 0,0028 .10 = 0,028 (Mpa) = 2,80 (T/m?)
e L6p3—Sétdéomém — g, = 0,0028 . 18 = 0,0504 (Mpa) = 5,04 (T/m?)
e Lop4—asétdéoquanh —» g, = 0,0028.23 = 0,0644 (Mpa) = 6,44 (T/m?)
e Lop5—Céttochat » g, = 0,0028 .28 = 0,0784 (Mpa) = 7,84 (T/m?)

Bang tinh sitc khang than coc trong nén dat

Chiéu day Stc khang | S than coc tiép xtic | Sic khdng trén
Tén cac 16p . . fe i o s » N A
; . trung binh than coc véi cdc 16p dia chat | toan than coc
dia chat 5
(hy) (qy/1m?) (m”) (T)

7 /t d‘?
8 0 138 176 4,26 8,54
quanh
Cat nhé x6p 1,75 3,16 5,92 20,36
Sét déo mém 4,15 5,4 13,46 76,30
Ve /t d‘?
o 587 R0 1,66 6.8 5,64 40,68
quanh
Cat to chat 14,70 10,02 44,59 452,38

Téng 23.64 598,26

Theo nhu thiét k€ ban vé phan du coc ndm trong 16p cit to chat trd xuong do
vay.
— Ta tinh dugc sitc chiu tai ciia coc theo diéu kién dat nén Q, :

Q, = 0,55.152,133 + 0,65.598,26 = 472,54 (T)
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3. TINH TOAN KHOI LUGNG MONG TRU CAU

SO DO MAT CAT NGANG CAU

(TY LE : 1/200)
725 725
aa &

(1/2 MAT CAT TAI GOI) A}f (172 MAT CAT GIUA NHIP)

=%

Xv 152555752 PR AV
DAM NGANG TAI MC GOI DAM NGANG MC GIJA NHIP
N— 150
75 /AV’ N
125 20 200 200 200 200 roo 125
s P
" 225 1000 225

900 % 900

N —

200 200

N L

3.1. CONG TAC TRU CAU
» Khoi luong Tru cau_Tru dac than hep
Cac Tru T1, T2, T3 va T4 c6 céu tao giong nhau nén ta chi tinh toan 1 Tru T4
- Khéi lugng xa mii Tru : V,,, = (1,5.15-0,75.2,25) . 2,5 = 52,03 (m?)
- Khéi lugng than Tru  : V,,, = (3,14.0,9° + 8,7.1,8) . 10 = 182.03 (m?)
- Khéi lugng bé Tru : Ve = 12,552 = 125 (m?)
—  Kho6i lugng 4 Tru cdu : V,, = 4.(52,03 + 182,03 + 125) = 1436,24 (m°)

359,06 (m?)

1436,24
4

Thé tich BTCT trong cong tac Tru cau : V,, = 359,06 (m?)
So bo chon ham luong cot thép (than Tru + xa mil Tru) 12 150 Kg/m? va ham
luong thép trong méng Tru 1a 80 Kg/m?

—  Khoiluong 1 Trucdu :V,, =

Nén ta c¢6 khoi lugng cot thép trong 4 Tru la :
m,, = 4.(52,03 + 182,03) . 0,15 + 4.125.0,08 = 180,44 (T)
3.2.XAC DINH TAI TRONG TAC DUNG LEN MONG
Puong anh hudng tai trong tac dung 1én méng tinh gan ding :
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Tinh tai

DPah Tx
(KN)

32.20 32.20

Hinh 3.1 Puong anh huong ap luc 1én Tru
Dién tich dudong anh hudng 4p luc méng : w = 32,20 (m?)
DC = Py, + (g4 + &) . @ VOi g4 = 16,1 (T/m)
DC = 359,06.2,5 + (16,1 +0,2). 32,20 = 1422,51 (T)
DW = g,.w = 49.322 = 157,78 (T)
+ Do hoat tai :

Chiéu dai tinh toan ctia nhip 64,40 (m)

Duodng anh huéng phan luc tinh gan ding c6 so d6 xép tai thé hién nhu sau :

430 430 15.0 430 4.30
& i L ¢ & l q.= 9.3KN/m
145 145 35 145 145 35 L
Pah Ty
(KN)
0.267 q,= 3KN/m
0.4 0.534 0.733 —
: 0.866
32.20 32.20

Hinh 3.2 So do xép xe trén duong anh hudng ap luc cua Tru

Tir so do x€p tai ta ¢6 phan luc go6i do hoat tai tdc dung nhu sau :

LL = n.m. [(1 +IM). (P.yi) + Wiy w + WNg.w]
Trong do :
n:So6lanxe;n = 3 lan
m : Hé s6 lan xe, m = 0,85
IM : Luc xung kich cua xe, khi tinh Mo tru dac thi (1 + IM) = 1,25
P, : Tai trong truc xe ; y; : Tung do duong anh hudng
w : Dién tich dudng anh hudng, w = 32,20 (m?)
W, x : Tai trong lan phan b déu trén dudng anh hudng, W,y = 9,3 (KN/m)
Wy, : Téi trong nguoi phan bo déu trén dudng anh huong Wy, = 3 (KN/m)
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e Th,: 1 Xe tai 3 truc + tt lan + tt nguoi
LL =3.0.85[1,25. (145.1 + 145.0,866 + 35.0,866) + 9,3.0,5.32,2 + 3.0.5.32,2]
LL = 1969 (KN) = 196,90 (T)
e Th,: Xe tai 2 truc + tt lan + tt ngudi
LL = 3.0,85[1,25.(110.1 + 110.0,963) + 9,3.0,5.32,2.2 + 3.0,5.32,2.2]
LL = 1698,23 (KN) = 169,823 (T)
e Th;: 2 Xe tai 3 truc (dat cach nhau 15m) + tt 1an + tt nguoi

LL = 3.0,85.90%.[1,25.145. (1 + 0,866 + 0,4 + 0,267) + 1,25.35.(0,733 +
0,534+93.05322+3.0,532,2

LL = 1635,34 (KN) = 163,534 (T)
Két luan : Vay t6 hop HL 93 ctia Th, dugc chon 1am tinh todn cho phan thiét ké.

Tong hop tat ca loai tai trong tac dung duéi day dai cia Tru

Cac loai tai trong tac dung
. Theo TTGH
Noi luc DC DW LL N
Cuong do I
(yp = L1,25) (rw = 1.5 (Y. = 1,75)
P (T) 1422,51.1,25 157,78.1,5 196,90.1,75 2359,38

3.3. XAC PINH SUC CHIU TAI CUA COC TAI TRU
3.3.1. VAT LIEU

Bé tong cap do bén 30 ¢6 f; = 300 (Kg/cm?)

Cot thép chiu luc AIl c6 Ra = 2400 (Kg/cm?)
3.3.2.8UC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK stc chiu tai cua coc theo vat liéu lam coc tinh theo
cong thuc sau :

Py = ¢.P,

Vé6i P, : Cuong do chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh theo
cong thuc:

P, = ¢o.{my.m,. f!.(A. — As) + [y A} = 0,75.0,85.{0,85.0,7. /. (A, —
Ast+ fy.Ast
Trong do :

¢ : Heé so suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s6 diéu kién lam viéc

f¢ : Cuong do chiu nén nho nhat cua bé tong. Lay f = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)
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A, : Dién tich tiét dién nguyén cua coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich ctia c6t thép doc (mm?)

Ham luong cot thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. VGi ham
luong bang 1,5% luong cot thép doc ta c6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay s6 thanh c¢6t doc can bo tri 1a :
11775. 4

N = ——— = 24 (thanh) Vaychon24 ¢ 25¢6 A, = 11781,6 (mm’)

Vay stc chiu tai ctia coc theo vat liéu 1a :

P, = 0,75.0,85.{0,85.0,7.30. (785000 — 11781,6) + (420.11781,6) }

P, = 11953.10° (N) =1195,3 (T)

3.3.3. SUC CHIU TAI CUA COC THEO PAT NEN
v' S0 liéu dia chat :

+ Loép 1: A sét déo quanh
+ L&p 2: Cat nho xop
+ Lop 3: Sét déo mém
+ Lop 4: A sét déo quanh
+ Lop 5: Cét to chat

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

Q=9¢.Q = @ -Q, + ¢gs - Qs (T)
Trong do :

Q, : Stic khang d& cua miii coc (T) Q, = q, . A,

Q, : Stic khang d& cta than coc (T) Q, = ¢, . A,

@qp = 0,55 . Hé s0 stic khdng d& clia miii coc

@qs = 0,65 . Hé s0 stic khdng d& cla than coc

q, : Stic khdng d& don vi clia mili coc (T/m?)

qs : Stic khéng d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

Xdc dinh stic khdng don vi ctia mili coc q,, (T/m?) va stic khéng miii coc Q, , mii
coc dit & 16p cudi cling — cét to chit (c6 N = 34). Theo Reese va O Niel (1998) c6 thé
udc tinh sttc khdng miii coc don vi bang cach sir dung tri s6 xuyén tiéu chuén SPT.

VGiN<75thiq, = 0,057.N (Mpa)
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Ta ¢6 stic khang mii coc don viq, = 0,057 .34 = 1,938 (Mpa) = 193,8

(T/m?)

2
Q, = 193,8.3,14.1: = 152,133 (T)

Xic dinh sttc khdng don vi ctia than coc g, (T/m?) va stic khang than coc Q,

+ Trong datdinh: g, = . S,

Trong do :

S, : Cudong do khang cét khong thoat nuéc trung binh (T/m?)

S, : 6.10% N (T)

o : Hé s6 dinh bam

Lép 5 —Céttochat: S, = 0,006.34 = 0,204 (Mpa) = « = 0,5

Q= %.S, = 05.0204 = 0,102 (Mpa) = 10,2 (T/m?)

+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, cua than coc dugc xac dinh

theo cong thuc :

e ¢, = 0,0028 . N v6i N < 53 (Mpa)
e Lop1—4sétdéoquanh — g, = 0,0028.5 = 0,014 (Mpa) = 1,40 (T/m?)

e Lép2—Citnho x6p — g, = 0,0028.10 = 0,028 (Mpa) = 2,80 (T/m?)

e Lop3—Sétdéomém — q, = 0,0028 .18 = 0,0504 (Mpa) = 5,04 (T/m?)

e Lop4—asétdéoquanh —» g, = 0,0028.23 = 0,0644 (Mpa) = 6,44 (T/m?)
e Lop5—Céttochat » g, = 0,0028 .28 = 0,0784 (Mpa) = 7,84 (T/m?)

Bang tinh sitc khang than coc trong nén dat

o Chiéuday | Stckhdng | Sthan coc tiép xtic | Stc khang trén
Tén cac 16p e ot e ~ A
. ) trung binh than coc vOi cdc 16p dia chat | toan than coc
dia chat 5 )
(hy) (gq/Im™) (m”) (T)
a sét déo quanh 1,38 1,76 4,26 8,54
Cat nho x6p 1,75 3,16 5,92 20,36
Sét déo mém 4,15 5,4 13,46 76,30
a sét déo quanh 1,66 6,8 5,64 40,68
Cat to chat 14,70 10,02 44,59 452,38
Tong 23.64 598,26

Theo nhu thiét k&€ ban vé& phan ddu coc nam trong 16p cét to chat trd xuéng do

vay.

— Ta tinh dugc sitc chiu tai ciia coc theo diéu kién dat nén Q, :

Q, = 0,55.152,133 + 0,65.598,26 = 472,54 (T)
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4. TINH SO COC CHO MONG MO _TRU
Du kién chi€u sau chon coc trong M6 1a 25m va trong Tru 1a 30m

Theo cach xac dinh s6 luong coc chon trong méng :
P

n =
PCOC

Trong do :

B : He so ké dén tai trong ngang

p = 1,5d6i véitruva f = 2,0 do6i véi mé (Do mo chiu thém ap luc tai trong
ngang tir dat dip cta dudng dau Cau ciing nhu hoat tai do xe chay khi xe hdm phanh
gay ra)

P : Tai trong thang ditng tdc dung lén méng M6_Tru di tinh & phan trén (T)

Poe = min (P, ; Pyy)

Bang tong hop tai trong va bé tri coc trong méng M6 _Tru

n P vl P dn P coc Tél A »
Tén hang muc Héso | Sococ | Chon
(T) (T) (T) trong
TruT,, T,, T,va
T“-l b2 V8 11953 | 59826 | 472,54 | 235938 | 15 | 7.16 8
4
Mo M, va M, 1195,3 | 598,26 | 472,54 | 171291 2,0 7,86 8

5. BIEN PHAP THI CONG
5.1. THI CONG MO CAU

Budce 1:
- San ui mit bang (dung may ui). Pinh vi tim coc.
- Lam lan trai cho can bd cong nhan
- Tap hop may moéc thiét bi vat liéu chudn bi thi cong md
Budc 2: Pdi véi mong coc khoan nhoi
- DPinh vi tim coc,lép dat, dinh vi may khoan. Dung may khoan
- Tién hanh khoan coc dén cao d thiét ké.
- Vé sinh 15 khoan,ha 16ng thép,d6 bé tong theo phuwong phap ‘ORTD’ trong
nuoc
Budce 3
- Dung may xtc két hop nhan luc ddo hd méng dén cao do thiét ké.(mong
coc va mong ndng )
- bap dau coc vé sinh hé mong

- Rai ¢4 dim dém day 30cm, dd bé tong 16p 16t 10cm
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Budc 4
- B4 tri cbt thép dung van khuon bé
- D6 bé tong bé mb
Bude 5
- B4 tri cbt thép dung van khudn than md
- D6 bé tong than md dén cao d6 d4 ké gbi
Budce 6
- B6 tri cbt thép dung van khudn va db bé tong phan con lai.
- Pap dat non md va hoan thién.
5.2. THI CONG TRU CAU
Budce 1:
- Dung phao chd ndi dan ra dén vi tri thi cong try biang cac may chuyén dung.
- Phao chd ndi ¢6 ddi trong dé dam bao an toan thi cong.
Budc 2: Dbi véi mong coc khoan nhdi
- Dinh vi tim coc,lép dat, dinh vi may khoan. Dung may khoan
- Tién hanh khoan coc dén cao d thiét ké.
- Vé sinh 15 khoan,ha 10ng thép,dd bé tong theo phuong phap ‘ORTD’ trong
nudc
- 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

- C6 dinh phao tro noi

- Dbong vong vay coc van thép

- D06 bé tong bit day theo phwong phap vira dang

- Hut nudc ra khoi hd mong

- Xo6i hiit vé sinh day hé méng

- Lép dung van khuon, et thép va do bé tong bé tru

- Sau khi bé tong tru di cudng d6 dao phép lap dung van khudn cbt thép do
bé tong than tru

- Hoan thién tru, thao d& da gido van khuon, ding bua rung nhd coc van thép

thao d& hé thong khung vay coc dinh vi
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5.3. THI CONG KET CAU NHIP

— Thi c6ng phan két cau nhip:

1. Cac cau kién lap ghép bao gobm: cac doan dam chu, céc chi tiet moi nodi, he

lién két ngang...duoc ché tao ¢ trong nha may. Cac vau neo ciling han trudc

vao dam chu.

2. Lap rap cac d6t dam thép, hé lién két ngang trén bai lip & dau cau. Nbi cac

nhip thanh h¢ lién tuc.

. Lao dam bang phuong phap kéo doc bang toi va cap.

3
4. Lap van khudn va c6t thép ban mat cau.
5

. D6 bé tong ban mit cau, van chuyén bé tong bang may bom bé tong.

6. Lam Iép mat cau, 6ng thoat nudc, lép dat lan can va hoan thién.

Hoan thién cdu va chuén bi cong t4c thir tai.

LAP TONG MUC PAU TU
BANG THONG KE VAT LIEU PHUGNG AN CAU DAM THEP BT LIEN HOP

PON| DONGIA | THANH TIEN
TT HANG MUC KHOI LUGCNG
VI (d (d)
Téng mic dau tu d 183.671.922.000
Pon gid /lm* matcau | d 2398 55.000.000 | 131.890.000.000
I Két cau phan trén
Bé tong, cot thép dam
1 1,.. d 35 90.000.000 | 3.150.000.000
lién hop
Be tong asfant mat 3
2 ciu m 112 22.000.000 | 2.464.000.000
3 | Bé tong lan can m’ 95 4.200.000 399.000.000
Goi cau dam BT lién X
4 Bo 63 6.000.000 378.000.000
hop
5 | Khe co gian Bo 6 8.000.000 48.000.000
6 | Hé thong thoat nuéc m’ 2273 450.000 1.022.850.000
7 | Bén chiéu sang d 58 9.000.000 522.000.000
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Két cau phan duéi

1 | Bé tong mo m? 469,78 4.500.000 | 2.114.000.000
2 | Be tong tru m’ 516 3.500.000 | 1.806.000.000
3 | C6t thép m6 T 75 25.000.000 | 1.875.000.000
4 | C6t thép try T 65 25.000.000 | 1.625.000.000
5 i‘: khoan nhoi ¢ = 48 60.000.000 | 2.880.000.000
g | COne trinh phy tro d 80.000.000 |  80.000.000
khac
1] Puong hai dau cau
1 | bat dap 101.500.000
2 | Méng + mat duong | m’ 463 350.000 | 162.050.000
A | GT dutodn xay lip | m? 2526 4.500.000 | 11.367.000.000
Al | GTDT xay lip chinh | d L+ 11 18.363.850.000
All | GT xay lap khic d L+ 10+ 11l 18.627.400.000
B | Chi phf khac % 15 2.584.110.000
C | Truot gia % 10 1.722.740.000
D | Dy phong % 3 516.822.000

C. PHUONG AN Il : CAU DAM GIAN DON CHU T
I. MAT CAT NGANG VA SO DO NHIP

Kh6 cdu : Cdu dugc thiét k€ cho 3 1an xe chay :

K = 10 (m)

Toéng bé rong cau ké ca lan can, 1€ bo hanh va giai phan cach :

K = 10+ 2x1,5 + 2x0,5 + 2x0,25 = 14,5 (m)
So d6 nhip dam : 5.33 (m)
Tai trong thié€t k& : HL93
Khé thong thuyén : B = 25 (m); h = 3,5 (m)
Khau do thoat nudc : Y, [, = 161.6m
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Il. TINH TOAN SO BO KHOI LUGNG KET CAU NHIP
1. TINH TOAN KET CAU NHIP DAM
v' T6 hop noi luc theo cac TTGH :

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

Trong do :

Q; : Tai trong tiéu chudn tinh toan

y; : Hé s0 tai trong

n; = 1:He s6 diéu chinh

He¢ s0 tai trong dugc 14y nhu sau :

Hé so tai trong
Loai tai trong

L6én nhat | Nho nhat

Tai trong thuong xuyén

DC : Cau kién va cac thiét bi phu 1,25 0,90
DW : L6p phti mat cau va cdc tién ich 1,50 0,65
LL : Hé s6 lan xe m = 0,85. Hé s6 xung kich (1 +IM) = 1,25 1,75 1,00
= Tinh tai :

Gom trong lugng ban than M6 va trong luong két ciu nhip.

Trong lugng ban than két cdu dam T duc trude :

MAT CAT GIJA NHIP MAT CAT TAI GO
(TY LE : 1/40) (TY LE : 1/40)
N 180 . N 180 .
f T 1 T
20 20 20 20
1§ R T SR
al T
105
160 160 160
20 20
ettt
gt‘15
30
' bk 4 4 ' ' 4
80 20 80 60 60 60

Dién tich mat cat ngang dam tai vi tri gitta nhip :
A = 0,8400 (m?)

Dién tich mat cat ngang dam tai vi tri vuot dam :
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A = 1,0800 (m?)
Dién tich mat cat ngang dam tai vi tri goi :
A = 1,3200 (m?)
Thé tich bé tong 1 dam chit T :
V = 0,8400x27 + 2x1,0800x1 + 2x1,3200x2 = 30,12 (m?)

Trong luong 1 nhip tinh cho 1m dai ddm theo phuong doc Cau :
30,12

Zuim = 2.5.7. Ny = 25,2227 = 1597 (T/m)
Trong luong 16p phtt mat Cau :

Gom 5 16p :
e Bé tong Asphal :5cm
e L&p bao vé :4cm
e L[6p phong nuée :1cm
e Dém xi mang :1cm

Ldp tao do doc ngang : 2 - 14 cm

Trén 1m? cha két cau mat duong  : g = 0,35 (T/m?)
g, = 0,35.14 = 4,9 (T/m)

Trong lugng hé lién két dam ngang :

game = (1,6=025).(2,1 —04.( 7). 24 = 2 (T/m)

Trong lugng cua lan can 14y so b0 :
g. = 0,2 (T/m)
2. TINH TOAN KHOI LUGNG MONG MO CAU
2.1. MONG MO M, ; M,
= Khoi lugng mo :
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MAT BANG MO CAU TAO MO

(TY LE : 1/200) (TY LE : 1/200)

500

\
—
-

450

45 1700

200 200

{
0 Q
00

x
N 550 2k 2 Vi /L100 /L 300 _/IL100 /J,

50 100 50

+ Thé tich tudng cdnh mo :

Ve = 2.0,5(1,5.5,5+0,5(2,5+5,5). 4.1 + 2,5.1,5) = 28,4 (m°)

+ Thé tich tudong than mo :

V, = 5.1,5.15 = 112,5 (m%)

+ Thé tich tuong dinh mo :

V. = 0,5.2,1.15 = 15,75 (m?)

+ Thé tich bé mo :

V, = 2.5.17 = 170 (m®)

+ Thé tich tudng tai :

V., = 0,2.1,35 = 0,27 (m?)
= Khoi lugng 1 mo Cau :
V.. = 326,92 (m?)
= Khoi lugng 2 mo Cau :
Vs = 2.326,92 = 653,84 (m?)
So bo chon ham lugng cot thép trong mé 1a 80 kg/m?
Khoi luong cot thép trong mo 1a : my, = 0,08.653,84 = 52,307 (T)

Xac dinh tai trong 1én mo :
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Puong anh hudng tai trong tac dung 1én mo :

Tinh tai

32.2

i
Hinh 2.1 Puong anh huong ap luc 1én mo
w = 05.32,2 = 16,1 (m?)
DC = Pys + (8im + 8 + Ldimme ) - @
DC = 326,92.2,3+ (1597 +0,2+2). 16,1 = 1109,84 (T)
DW = g,. 0= 49.16,1 = 78,89 (T)
* Do hoat tai

Theo quy dinh ctia TCN 272 - 05 thi tai trong dung thi€t k& 1a gia tri bat 1gi nhat

clia té hop :
Xe tai thi€t k€ va tai trong lan thiét k&
Xe tai 2 truc thi€t k€ va tai trong lan thiét k&
Tinh phan luc 1én mé do hoat tai :
Chiéu dai tinh todn cta nhip : L = 32,20 (m)
DPuong anh hudng phan luc va so d6 xé€p xe thé hién nhu sau :
* So do ap luc duong anh huéng tiac dung lén mo :
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110 110
w208
vov o
145 145 35 9.3 KN/m 3 KN/m

]
BEEEEEEEEEnB I EEE
#iillééélléﬁfﬁé D(a;N'\)/“

0.733
1 0.866
0.963

Hinh 2.2 So do xép xe trén duong anh hudng ap luc cia Mo
Tir so d6 x€p tai ta c6 phan luc gbi do hoat tai tic dung nhu sau :
LL = n.m[(1 + IM). (B.y;) + Win. W + Wy, w]

Trong do6 :

n : SO lan xe

m : Hé s0 lan xe

IM : Luc xung kich cua xe,khi tinh Mo tru dac thi (1+IM) = 1,25

P, : Tai trong xe ; y; : Tung do dudng anh hudng

w : Dién tich duong anh hudng

W, x : Tai trong lan phan bé déu trén dudng anh hudng. W, = 9,3 (KN/m)

Wy,: Tai trong nguoi phan bé déu trén duong dnh huéng. Wy, = 3 (KN/m)
e Th, : Xe tai 3 truc + tt lan + tt nguoi

LL =3.0,85[1,25(145.1 + 145.0,866 + 35.0,733) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1260,5 (KN) = 126,05 (T)
e Th, : Xe tai 2 truc + tt lan + tt nguoi

LL = 3.0,85[1,25(110.1 + 110.0,963) + 9,3.0,5.32,2 + 3.0,5.32,2]

LL = 1055,6 (KN) = 105,56 (T)

— Vay t6 hop xe tai 3 truc dugc chon 1am thiét k€.

Trang: 50



PO AN TOT NGHIEP

Tong hop tat ca loai tai trong tac dung duéi day dai cia Mo

Cac loai tai trong tac dung
Theo TTGH
Noi luc DC DW LL
Cuong do I
(v = 1,25) (yw = 1.5) (v = L75)
P (T) 1109,84.1,25 78,89.1,5 126,05.1,75 1726,22

2.2. XAC BINH SUC CHIU TAI cUA cOC TAI MO
2.2.1.VAT LIEU

Bé tong cap do bén 30 c6 f = 300 (Kg/cm?)

Cot thép chiu Iuc AIl c6 Ra = 2400 (Kg/cm?)
2.2.2.SUC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK stc chiu tai cua coc theo vat liéu lam coc tinh theo
cong thuc sau :

PV = d) . Pl’l

Vé6i P, : Cudng do chiu luc doc truc danh dinh ¢6 hoac khong ¢6 uon tinh theo
cong thuec:

P, = ¢o.{my.m,. f!.(A. — As) + [y A} = 0,75.0,85.{0,85.0,7. /. (A, —
Ast+ fy.Ast

Trong do :

@ : Hé so suc khang. Lay ¢ = 0,75

m,, m, : Cic hé s6 diéu kién lam viéc

f¢ : Cuong do chiu nén nho nhét cua bé tong. Lay f; = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich ti€t dién nguyén cua coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich cta c6t thép doc (mm?)

Ham lugng cot thép doc hop 1y thuong chi€ém vao khoang 1,5 — 3%. Vi ham
luong bang 1,5% luong cot thép doc ta 6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay s6 thanh c6t doc can bo tri 1a :

N = =222 = 24 (thanh). Vay chon 24 ¢ 25 ¢6 A, = 11781,6 (mm?)

Vay stc chiu tai cia coc theo vat liéu la :
P, = 0,75.0,85.{0,85.0.7.30. (785000 — 11781,6) + (420.11781,6) }
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P, = 11953.10° (N) = 1195,3 (T)
2.2.3. SUC CHIU TAI CUA COC THEO PAT NEN
v S0 liéu dia chat :
v' Lép 1: A sét déo quanh
v Lop 2: Cat nhd x6p
v' Lop 3: Sét déo mém
v’ Lép 4: A sét déo quanh
v Lop 5: Cat to chat
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q=9¢.Q =@ -Q + @45 - Q (D)
Trong do :
Q, : Stic khang d6 cua miii coc (T) Q, = g, . A,
Q, : Stc khang d& cua than coc (T) Q, = q, . A,
@qp = 0,55 . Hé s0 stic khdng d& clia miii coc
@qs = 0,65 . He s0 stic khdng d& cta than coc
q, : Stic khang d& don vi cia mili coc (T/m?)
q : Stic khang d& don vi ctia than coc (T/m?)
A, : Dién tich miii coc (m?)
A, : Dién tich clia bé mat than coc (m?)
Xdc dinh stic khéng don vi ctia mii coc q, (T/m?) va stic khdng miii coc Q, , mii
coc dat & 16p cudi cung — cét to chit (c6 N = 34). Theo Reese va O Niel (1998) ¢c6 thé
udc tinh sttc khdng mili coc don vi bing cach sir dung tri s6 xuyén tiéu chuén SPT.

V6i N <75 thiq, = 0,057. N (Mpa)

Ta c6 sic khang miii coc don viq, = 0,057 .34 = 1,938 (Mpa) = 193,8
(T/m?)

Q, = 193.8.3.14. 2 = 152,133 (T)

Xéc dinh stic khdng don vi ciia than coc g, (T/m?) va stic khang than coc Q,

+ Trong datdinh : q, = « . S,

Trong do6 :

S, : Cudng do khéng cit khong thodt nudc trung binh (T/m?)

S, : 6.10°. N (T)

o : Hé s6 dinh bam

Lop 5 —Céttochat: S, = 0,006.34 = 0,204 (Mpa) = « = 0,5

g = «.S, = 0,5.0,204 = 0,102 (Mpa) = 10,2 (T/m?)
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+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, cua than coc dugc xac dinh

theo cong thuc :

e g, = 0,0028 . N v6i N < 53 (Mpa)
e Lép1—4sétdéoquinh — g, = 0,0028.5 = 0,014 (Mpa) = 1,40 (T/m?)

o L6p2—Citnhd x6p — q, = 0,0028. 10 = 0,028 (Mpa) = 2,80 (T/m?)

o L6p3—Sétdéomém — q, = 0,0028. 18 = 0,0504 (Mpa) = 5,04 (T/m?)

o L6p4—dsétdéoquinh — g, = 0,0028 .23 = 0,0644 (Mpa) = 6,44 (T/m?)
e Lép5—Cittochat » g, = 0,0028 .28 = 0,0784 (Mpa) = 7,84 (T/m?)

Bang tinh sitic khang than coc trong nén dat

Chiéu day Stc khdng | S than coc tiép xiic | Stic khing trén
Tén céc 16p . . g 1A 3 " TR
L trung binh than coc | vOi céc I16p dia chét | toan than coc
dia chat )
(hy) (g/1m*) (m~) (T)
pd /t d‘)
a 56t €e0 1,38 1,76 426 8,54
quanh
Cat nho x6p 1,75 3,16 5,92 20,36
Sét déo mém 4,15 5,4 13,46 76,30
7 /t d‘?
a 56t €e0 1,66 6.8 5,64 40,68
quinh
Cat to chat 14,70 10,02 44,59 452,38
Téng 23,64 598,26

Theo nhu thiét k€ ban vé& phan diu coc nam trong 16p cat to chit trd xuong do

vay.

— Ta tinh dugc sitc chiu tai ciia coc theo diéu kién dat nén Q, :

Q, = 0,55.152,133 + 0,65.598,26 = 472,54 (T)
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3. TINH TOAN KHOI LUGNG MONG TRU CAU

SO DO MAT CAT NGANG CAU

(TY LE : 1/200)

725 725
(1/2 MAT CAT TAI GOI) ﬁﬁ (1/2 MAT CAT GIJA NHIP)
1 ooI R MOI NOI RONG 40C M 2% 2% BAN MAT CAU DAY 20CM ﬂ I»] 00
S _I :‘.
N T e @ m N
DAM NGANG TAI MC GO DAM NGANG GIUA NHIP 150
75 $ L N
b—& & & 4 44
295 21 210 210 210 210 210 95
" 225 1000 225
900 900
)Y AV
200 200
)V AV

3.1. CONG TAC TRU CAU
» Khoi luong Tru cau_Tru dac than hep
Cac Tru T1, T2, T3 va T4 c6 céu tao giong nhau nén ta chi tinh toan 1 Tru T4
- Khéi luong xa mii Tru : V,,,, = (1,5.15-0,75.2,25) .2,5 = 52,03 (m?)
- Khéi lugng than Tru  : V,,, = (3,14.0,9° + 8,7.1,8) . 10 = 182.03 (m?)
— Khoi luong bé Tru Ve = 12,5.52 = 125 (m?)
—  Khoi lugng 4 Tru cdu : V,, = 4.(52,03 + 182,03 + 125) = 1436,24 (m?)
=22 = 359,06 (m')

Thé tich BTCT trong cong tac Tru cau : V,, = 359,06 (m?)
So bo chon ham luong cot thép (than Tru + xa mii Tru) 1a 150 Kg/m? va ham
lugng thép trong méng Tru 1a 80 Kg/m?

—  Khoiluong 1 Trucdu :V,, =

Nén ta c¢6 khoi lugng cot thép trong 4 Tru 1a :
my, = 4.(52,03 + 182,03) . 0,15 + 4.125.0,08 = 180,44 (T)
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3.2.XAC PINH TAI TRONG TAC DUNG LEN MONG
Puong anh hudng tai trong tac dung 1én méng tinh gan ding :

Tinh tai

v Dah Tx
(KN)

32.20 32.20

Hinh 3.1 Puong anh huong ap luc 1én Tru
Dién tich dudng anh hudng 4p luc méng : w = 32,20 (m?)
DC = Py, + (g4 + g+ Lame) - @ VOi gg = 15,97 (T/m)
DC = 359,06.2,5+ (15,97 + 0,2 + 2) . 32,20 = 1482,72 (T)
DW = g,. 0 = 49322 = 157,78 (T)
+ Do hoat tai :
Chiéu dai tinh toan ctia nhip 64,40 (m)

Puong anh hudng phan luc tinh gan diing c6 so d6 xé&p tai thé hién nhu sau :

430 430 15.0 4.30_4.30
& i L ¢ L l q.=9.3KN/m
145 145 35 145 145 35 L=
Pah T
(KN)
0.267 N q,5 SKN/m
0.4 0534 0.733 -
: 0.866
32.20 1 32.20

Hinh 3.2 So do xép xe trén duong anh hudng ap luc cua Tru

Tir so do x€p tai ta ¢6 phan luc go6i do hoat tai tac dung nhu sau :

LL = n.m. [(1 +IM). (P.yi) + Wiy w + WNg.w]
Trong do :
n:So6lanxe;n = 3 lan
m : Hé s6 lan xe, m = 0,85
IM : Luc xung kich cua xe, khi tinh M0 tru dac thi (1 + IM) = 1,25
P; : Tai trong truc xe ; y; : Tung do dudng anh hudng
w : Dién tich dudng anh huéng, w = 32,20 (m?)
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W, x : Tai trong lan phan bé déu trén dudng anh hudng, W,y = 9,3 (KN/m)
Wy, : Téi trong nguoi phan bo déu trén dudng anh huong Wy, = 3 (KN/m)
e Th,: 1 Xe tai 3 truc + tt lan + tt nguoi
LL =3.0.85[1,25.(145.1 + 145.0,866 + 35.0,866) + 9,3.0,5.32,2 + 3.0.5.32,2]
LL = 1969 (KN) = 196,90 (T)
e Th,: Xe tai 2 truc + tt lan + tt ngudi
LL = 3.0,85[1,25.(110.1 + 110.0,963) + 9,3.0,5.32,2.2 + 3.0,5.32,2.2]
LL = 1698,23 (KN) = 169,823 (T)
e Th;: 2 Xe tai 3 truc (dat cich nhau 15m) + tt lan + tt nguoi

LL = 3.0,85.90%.[1,25.145.(1 + 0,866 + 0,4 + 0,267) + 1,25.35.(0,733 +
0,534+93.0,5.322+3.0,5.32,2

LL = 1635,34 (KN) = 163,534 (T)
Két luan : Vay t6 hop HL 93 ctia Th, dugc chon 1am tinh todn cho phan thiét ké.

Toéng hop tat ca loai tai trong tac dung duéi day dai cia Tru

Cac loai tai trong tac dung
. Theo TTGH
Noi luc DC DW LL R .
i Cuong do I
(yo = 1,25) (yw = 1.5 (yu = L75)
P (T) 1482,72.1,25 157,78.1,5 196,90.1,75 243465

3.3. XAC PINH SUC CHIU TAI CUA COC TAI TRU
3.3.1. VAT LIEU

Bé tong cap do bén 30 c6 f = 300 (Kg/cm?)

Cot thép chiu luc AIl c6 Ra = 2400 (Kg/cm?)
3.3.2.8UC CHIU TAI CUA COC THEO VAT LIEU

Stic chiu tai cia coc D = 1000 (mm)

Theo diéu A5.7.4.4 — TCTK siic chiu tai cua coc theo vat liéu lIam coc tinh theo
cong thuc sau :

PV = d) . Pn
Vé6i P, : Cuong do chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh theo
cong thuc:
P, = ¢o.{my.m,. f!.(A. — As) + fy- A} = 0,75.0,85.{0,85.0,7. /. (A, —
Ast+ fy.Ast
Trong do6 :
@ : Hé s6 suc khang. Lay ¢ = 0,75

m,, m, : Cac hé s diéu kién lam viéc
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f¢ : Cuong do chiu nén nho nhat cua bé tong. Lay f = 30 (Mpa)

f, : Gi6i han chay déo quy dinh cua thép. Lay f, = 420 (Mpa)

A, : Dién tich ti€t dién nguyén clia coc

A, = 3,14.500* = 785000 (mm?)

A, : Dién tich cta c6t thép doc (mm?)

Ham luong cot thép doc hop 1y thuong chiém vao khoang 1,5 — 3%. V6i ham
lugng bang 1,5% lugng cét thép doc ta c6 :

A, = 0,015.A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay s6 thanh c¢6t doc can bo tri 1a :

N = =22 _ 24 (thanh) Vay chon 24 ¢ 25 c6 A, = 11781,6 (mm?)

3,14 . 252

Vay stic chiu tai ctia coc theo vat liéu 1a :
P, = 0,75.0,85.{0,85.0,7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N) =1195,3 (T)
3.3.3. SUC CHIU TAI CUA COC THEO PAT NEN
v' S0 liéu dia chat :
+ Loép 1: A sét déo quanh
+ L&p 2: Cat nho xop
+ Lop 3: Sét déo mém
+ Lop 4: A sét déo quanh
+ Lop 5: Cét to chat
Stic chiu tai trong nén cuia coc treo (coc ma sat) xac dinh theo cong thic :
Qr = (an = (pqp'Qp + (pqS'Qs(T)
Trong do :
Q, : Stic khang d& cua miii coc (T) Q, = g, . A
Q. : Stic khang d6 cta than coc (T) Q, = g5 . A

@qp = 0,55 . He s0 stic khdng d& clia miii coc

P

S

@qs = 0,65 . He s0 stic khdng d& cla than coc

q, : Stic khdng d& don vi clia mili coc (T/m?)

qs : Stic khéng d& don vi ctia than coc (T/m?)

A, : Dién tich miii coc (m?)

A, : Dién tich clia bé mat than coc (m?)

Xdc dinh stic khéng don vi ciia mii coc q, (T/m?) va stic khéng miii coc Q, , mii
coc dat & 16p cudi ciung — cdt to chit (c6 N = 34). Theo Reese va O Niel (1998) c6 thé
udc tinh stic khdng miii coc don vi bang cach sir dung tri s6 xuyén tiéu chuén SPT.
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V6iN <75thiq, = 0,057. N (Mpa)
Ta ¢6 stic khang mii coc don viq, = 0,057.34 = 1,938 (Mpa) = 193,8 (T/m?)

Q, = 193,8.3,14; = 152,133 (T)

Xéc dinh sttc khdng don vi ctia than coc g, (T/m?) va stic khang than coc Q,

+ Trong datdinh: g, = o« . S,

Trong do6 :

S, : Cudong do khang cét khong thoat nuéc trung binh (T/m?)

S, : 6.10%. N (T)

o : Hé s6 dinh bam

Lép 5 —Céttochat: S, = 0,006.34 = 0,204 (Mpa) = « = 0,5

q = .S, = 0,5.0204 = 0,102 (Mpa) = 10,2 (T/m?)

+ Trong 16p dat roi :
Theo Reese va Wright (1997) stic khang bén don vi g, cua than coc dugc xac dinh

theo cong thic :

e g, = 0,0028.N véi N < 53 (Mpa)
o Lép 1 —4sétdéoquinh - q, = 0,0028.5 = 0,014 (Mpa) = 1,40 (T/m?)

e Lop2—Catnhd x6p — q, = 0,0028. 10 = 0,028 (Mpa) = 2,80 (T/m?)

e Lop3—Sétdéomém — q, = 0,0028.18 = 0,0504 (Mpa) = 5,04 (T/m?)

o Lép4—4sétdéoquinh - q, = 0,0028.23 = 0,0644 (Mpa) = 6,44 (T/m?)
e Lép5—Cittochat —» q, = 0,0028 .28 = 0,0784 (Mpa) = 7,84 (T/m?)

Bang tinh siic khang than coc trong nén dat

o Chiéuday | Stckhdng | Sthan coc tiép xtic | Stc khang trén
Tén cac 16p e ot e ~ A
) ) trung binh than coc vOi cdc 16p dia chat | toan than coc
dia chat 5 5
(hy) (q/Im*) (m”) (T)
a sét déo quanh 1,38 1,76 4,26 8,54
Cat nho x6p 1,75 3,16 5,92 20,36
Sét déo mém 4,15 5,4 13,46 76,30
a sét déo quanh 1,66 6,8 5,64 40,68
Cat to chat 14,70 10,02 44,59 452,38
Tong 23.64 598,26

Theo nhu thiét k&€ ban vé& phan diu coc nam trong 16p cét to chat trd xudng do

A

vay.

— Ta tinh dugc stc chiu tai cia coc theo diéu kién dat nén Q, :

Q, = 0,55.152,133 + 0,65.598,26 = 472,54 (T)
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4. TINH SO COC CHO MONG MO _TRU
Du kién chi€u sau chon coc trong M6 1a 25m va trong Tru 1a 30m

Theo cach xac dinh s6 luong coc chon trong méng :
P

n =
PCOC

Trong do :

B : He so ké dén tai trong ngang

p = 1,5d6i véitruva f = 2,0 do6i véi mé (Do mo chiu thém ap luc tai trong
ngang tir dat dip cta dudng dau Cau ciing nhu hoat tai do xe chay khi xe hdm phanh
gay ra)

P : Tai trong thang ditng tdc dung lén méng M6_Tru di tinh & phan trén (T)

Poe = min (P, ; Pyy)

Bang tong hop tai trong va bé tri coc trong méng M6 _Tru

n P vl P dn P, coc Tél A »
Tén hang muc Hé so | Sococ | Chon
(T) (T) (T) trong
Tru T,, T,, Tava
T“-l bR Y8 11953 | 59826 | 47254 | 243465 | 15 | 7.16 8
4
MoM, vaM, | 11953 | 59826 | 472,54 | 172622 | 20 | 7.86 8

5. BIEN PHAP THI CONG
5.1. THI CONG MO CAU

Budc 1 : Chuén bi mit bing

— Chuan bi vat liéu,mdy moc thi cong

- Xac dinh pham vi thi cong,dinh vi tim Mo

- Dung may ui két hop thi cong san Gi mat bang
Buéc 2 : Khoan tao 16

- Pua may khoan vao vi tri

- Dinh vi tri tim coc

- Khoan tao 16 coc biang may chuyén dung véi 6ng véach dai suét chiéu dai coc
Budc 3 : D6 bé tong 1dong coc

- Lam sach 16 khoan

- Dung céu ha 16ng cot thép

- Lap 6ng dan,tién hanh d6 bé tong coc

Budc 4 : Cong tac kiém tra

- Kiém tra chat luong coc thong qua cdc dng siéu am

- Tién hanh d6 bé tong 1ap 16 siéu am coc
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- Di chuyén may thi cong céc coc tiép theo

Budc 5 : Thi cong phan bé mong

- Dao dat ho mong tao dién thi cong hop 1y

- Lam phang ho méng

- bap dau coc

- D4 be tong ngheo tao phang

- Lam sach h6é méng, 1ap dung da gido van khuon, c6t thép bé méng

- D6 beé tong bé méng

- Théo d& vang chong, van khuon bé méng

Budc 6 : Thi cong Mo

- Lap dung da gido van khuon, c6t thép than Mo

- D6 be tong than Mo

- Lap dung da gido van khuon, c6t thép tuong than, tudng cinh Mo

- Théo d& van khuon da gido

- Hoan thién M6 sau khi thi cong xong két cau nhip

5.2. THI CONG TRU CAU

Budc 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

- Lap dat hé thong cung cdp dung dich bentonite, hé thong bom thai vita mun
khi khoan coc

- Dung may khoan tién hanh khoan coc

- Ha long cot thép, do bé tong coc

Budc 3 : Thi cong vong vay coc van

— Lap dung coc van thép (tudng cir) Lassen bang gid khoan

- Lép dung vanh dai trong va ngoai

- Poéng coc dén do sau thiét ké

- Lap dat mdy bom xa6i hiit trén hé néi, x6i hidt dat trong hd méng dén do sau
thiét k&

Budc 4 : Thi cong bé mong

- D4 be tong bit ddy, hit nuéc hé méng

— X ly dau coc khoan nhoi

- Lép dung véan khuon, cot thép, d6 bé tong bé méng

Budc 5 : Thi cong Tru cau

- Ché tao, lap dung da gido van khuon than Tru 1én trén bé méng Tru
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- Lép dat c6t 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 bang cdu va mdy bom

— Thi cong than Tru bang van khuon timg d6t mot

— Thi cong xa mii Tru, da ké goi

Buéc 6 : Hoan thién

- Thao d& toan bo hé da gido phu trg

- Hoan thién Tru

5.3. THI CONG KET CAU NHIP

Str dung phuong phdp t6 hop muit thira hay con goi 1 gia lao 3 chan

Budc 1 : Lap dung xe lao dim

— Thi cong phan duong dau cau

- Bo tri dudng chd diam tir bai dic dam va dudng di chuyén xe lao dim trén
duong dau cau phia mo M1 véi khoang cach tim duong ray 1a 4,2m. Khoang
cdch tim ta vet 1a 0,7m ci 3m lap lai mot lién két ngang bang thép goc
100x100 chiéu dai L = 5m dé khong ché cu ly van chuyén.

- B6 tri duong lao doc dam véi khoang cach tim 2 dudng ray 1a 1m. Khoang
cach tim ta vet 1a 0,7m tlr bai tap két dam dén mo M1.

- Lép dung chong né bing panel, dung cdu nang ting doan xe lao dit lén chong
né, diéu chinh tim doc cich doan triing véi tim duong di chuyén, lap cac chan
trudc, chan sau, ha vit chan trudc va chén lai. Lap hoan chinh cdc hé dong luc
trén xe lao.

Budc 2 : Chuan bi xe kéo lao

- B6 tri dudng san ngang dam tix bai tap két dim dén dudng van chuyén coc.

- Kéo dam dén vi tri xe lao.

Budc 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 do6 kéo xe lao ra vi tri nhip N,

Budc 4 : Lao lap céc phién dam

- Diéu khién xe lao ding vi tri, ha kin vit chan tru6c xuéng diém ké trén mili tru
T,

- Neo chén c6 dinh chan giita va chan sau, phai chén chic chian dé chong dich
chuyén xe lao.

- Ha dam doi trong xudng xe chd dam, kéo dam dén vi tri dé lao.

- Dung 1 xe treo nang mot ddu dam, mot ddu dam phia sau van ndm trén xe chd
dam va di chuyén dan ra tru T,. Khi ddu ddm con lai ndm trén xe chd dim dén
vi tri dung xe treo dam nang dau dam con lai 1én trén.
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- Ca 2 xe treo ti€p tuc dua dam ra ddng vi tri sau d6 ha dam xudng duong san

cong tac trén mo, tru. San cong tic dua dam ra ddng vi tri ha ddm xudng goi,

stt dung chong phong ho dam bao chic chan.

- 2 xe con trd lai vi tri ban dau ti€p tuc lao cac dam con lai theo ding nhu trinh

tu lao dam ban dau.

- Khi lao xong nhip N, tién hanh diéu chinh lai vi tri cic ddm theo ding thiét ké.

Sau d6 lap ti€p duong di chuyén xe lao, dudng van chuyén doc ddm 1én nhip

vitra mdéi lao xong dé tiép tuc lao cho cac nhip ti€p theo.

- Cong tac lao kéo xe lao va cac phién dam cta nhip ti€p theo thi cong tuong tu.

Buéc 5 : Thao dd xe lao dam

- Bo tri dudong van chuyén xe lao ddm va dudng van chuyén dam vé phia bd doi

dién noi dat mé M, kéo xe lao vao bo.

- Théo d& xe lao bing can cau.
Budc 6 : Thi cong hoan thién ciau

— Thi cong lan can, bo hanh, thi€t bi chi€u sang

— Thi cong cac 16p pht mat ciu, khe co gian

Hoan thién cdu va chuén bi cong tdc thir tai.

LAP TONG MUC PAU TU
BANG THONG KE VAT LIEU PHUONG AN CAU DAM CHU T

- HANG MUC PON KHG! LUONG PON GIA | THANH TIEN
VI (d (d)
Téng miic du tu d 182.621.922.000
Pon gid /Im* matcau | d 2398 55.000.000 | 131.890.000.000
I Két cau phan trén
1 | Bé tong cot thép ddm | d 35 60.000.000 | 2.100.000.000
2 ];éumng asfant mat m’ 112 22.000.000 | 2.464.000.000
3 | Bé tong lan can m? 95 4.200.000 399.000.000
4 | G6i cu dim BT Bo 63 6.000.000 | 378.000.000
5 | Khe co gian Bo 6 8.000.000 48.000.000
6 | He thong thoat nu6c | m> 2273 450.000 | 1.022.850.000
7 | Bén chi€u sang d 58 9.000.000 522.000.000
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Két cau phan duéi

1 | Bé tong m6 m? 469,78 4.500.000 | 2.114.000.000
2 | Be tong tru m’ 516 3.500.000 | 1.806.000.000
3 | C6t thép m6 T 75 25.000.000 | 1.875.000.000
4 | C6t thép try T 65 25.000.000 | 1.625.000.000
5 i‘: khoan nhoi ¢ = 48 60.000.000 | 2.880.000.000
6 Eﬁ;cg trinh phy trg d 80.000.000 |  80.000.000
1] Puong hai dau cau
1 | bat dap 101.500.000
2 | Méng + mat duong | m’ 463 350.000 | 162.050.000
A | GT dutodn xay lip | m? 2526 4.500.000 | 11.367.000.000
Al | GTDT xay lip chinh | d L+ 11 17.313.850.000
All | GT xay lap khic d L+ 10+ 11l 17.577.400.000
B | Chi phf khac % 15 2.584.110.000
C | Truot gi4 % 10 1.722.740.000
D | Dy phong % 3 516.822.000
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CHUONG IIl : TONG HOP VA LUA CHON PHUONG AN THIET KE KY
THUAT

1. Lua chon phuong an

Qua so sanh, phan tich wu, nhuoc diém, chi tiéu kinh t€ k§ thuat clia cdc phuong
an. Xét nang luc, trinh do cong nghé thi cong, kha nang vat tu thiét bi cua cac don vi
xay lap.

Dua trén nhiém vu cta do an tot nghiép
2. Kién nghi : Xay dung cau Dudng _ ndi lién Huyén Gia Lam va Quéan Long Bién Ha

Noi theo phuong an cau dam chit I v6i cac thong so:

Vi tri xay dung cau Pudng :

Ly trinh : Km 5 +315 dén Km 5+481,6

Quy mo va tiéu chuén thiét ké :

Cau vinh ctru bang BTCT thuong va thép DUL

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

Khé cau : B = 10+ 2x1,5 + 2x0,5 + 2x0,25 = 14,5m

Tai trong xe thi€t k&€ HL93

Quy pham thiét k€ : Quy trinh thiét k& ciu cong theo tiéu chuin 22TCN 272 - 05
cua bo GTVT.

Thi cong

DPon vi dugc giao thi cong 1a ban quan 1y cac cong trinh Cau Thanh phd Ha Noi
v6i nang luc va kinh nghiém thi cong du kién cau Puong sé hoan thanh ding tién do va
s6m dua vao khai thac sir dung phat huy hiéu qua dam béo cho su phat trién cua kinh t&€
va xa hoi.

Tién do6 thi cong :

Du kién thi cong trong vong 12 thang

Khoi cong xay dung du kién vao thang 04 nam 2015 thoi gian hoan thanh dua
vao khai thac va st dung 1a thang 04 nam 2016
3. Kinh phi xay dung

Theo két qua tinh toan trong phan tinh tong muc dau tu du kién kinh phi xay
dung cau Duong theo phuong dn kién nghi vao khoang 182.271.922.000 dong.

Nguon von :

Toan bd nguodn von do nha nude dau tu.
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PHAN Il : THIET KE KY THUAT
CHUONG | : TINH TOAN BAN MAT CAU

I. XAC DINH TINH TAI

Tinh cho Imm chiéu rong ctia dai ban.
1. Trong lugng ban than mat cau phan ké 2 canh

Ws = h, .y, = 200.24.10 °® = 480.10 > (N/mm)
Trong do :

¥, : Trong luong riéng ctia ban mat cau

Ye = 2,4 (T/m’) = 24 (KN/m?) = 24.10 -° (N/mm°)
2. Trong luong ban miit thira

W, = hy.y, = (hy +80) .y, = (200 + 80).24.10°° = 672.10 > (N/mm)
3. Trong luong cua I6p phu

Wow = hpw . ¥pw = 200.2,25.107° = 450.10° (N/mm)
Trong do6 :

hpy : Lay trung binh bang 200mm

Yow = 2,25.10°5 (N/mm®)

4. Trong luong cua lan can

P, = [(1000.180) + 2.(1000 + 500).70 + . (500 + 200).250]. 24.10°

P, = 7,68 (N)
500
800
300
200 200
J |

| 180 |70/ 250 |
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Il. TINH NOI LUC BAN MAT CAU

So d6 tinh clia ban mat cau 1a 1 dai ban ngang duoc gia thiét nhu 1 dam lién tuc

ké lén cac goi cing la cac dam cha.

Noi luc tinh cho dai ban ngang c6 chiéu rong 1mm.

1. Noi luc do tinh tai
1.1 Noi luc do ban mat cau W,

\‘\‘\‘\ ) \‘\‘\‘\ \‘\‘D\‘\
200 300 400 500
v s ) ) v
7 4 7
1250 2000 2000 2000

Voo = W, w = 480.107°. 989,62 = 4,75 (N)

1.2 Noi luc do ban hang W,

480.107°. 190,15. 2000 = 1825,44 (N.mm)
480.107°. (—165,79) . 2000 = — 1591,58 (N.mm)

Wo
\‘\‘\‘\ \‘\‘\‘\ \‘\C‘\‘\ \‘\‘D\‘\
200 300 400 500
) . ) Vs )
4 4 7]
1250 2000 2000 2000
Vao = Wo.w = 672105 [ 2. (141,27 (222 ) + 1).1250 |

Vg = 11,73 (N)

My = Wy.w =
My = Wy.w =
Mg = Wy w =

672.107°. (—=720000) = — 4834,40 (N.mm)

672.107°. (—354240) = — 2380,49 (N.mm)
672.107°. 194400 = 1306,39 (N.mm)
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1.3 Noi luc do lan can P,

Py
H@L W@W T
150 200 300 400 500
2 2 2 2 )
7 7 7 7 7
1250 2000 2000 2000

Vao = Py.w = 7.68.|1+1,27. (o) = 13.04 (N)

My = P,.w = 7,68. (—1100) = — 8448 (N.mm)

My, = P,.w = 7,68. (—549,8) = —4222,46 (N.mm)

My, = P,. w = 7,68. (294,6) = 2262,53 (N.mm)
1.4 Noi luc do 16p phu Wy

é\f
Wpow
L A A A Y
kkv@w T T W%%
500 77 200 300 400 500
ﬂy ﬂk ﬂy ﬂk ﬂk
1250 2000 2000 2000

Vao = Wow . w = 450.105[(1 +0,762.25) 750 + 0,4712.2000|
Voo = 9,47 (N)
M,00 = Wpw . W = 450.10°(— 0,6. 750%) = — 1518,75 (N.mm)
My, = Wow . W = 450.1075(= 0,2952. 7507 + 0,0905. 2000°)
M,y = 881,78 (N.mm)
Mg = Wpw . W = 450.107°(0,162. 750> — 0,0789. 2000%)
M,y = — 1010,14 (N.mm)
2. Noi luc do hoat tai.
2.1 Tinh cho ban ké 2 canh (Ban nam giira 2 suon dam)
a) Momen duong Max do hoat tai banh xe.
Chi tinh ndi luc véi tai trong truc sau cua xe 3 truc khong tinh tai trong L, vi :
(S = 2000mm < 4600mm)
Vi cdc nhip bang nhau S = 2000mm, mémen duong Max gan ding tai diém 204
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Chiéu rong tinh toan cua dai ban khi tinh momen duong :
Sy = 660 + 0,55.S = 660+ 0,55.2000 = 1760 (mm)
* Truong hop 1 : Khi x&p tai 1 lan xe :

1800
\ 72.5 L l72.5
o i o o
200 300 400 500
1250 2000 2000 2000 OL
M 9 1 4

My = m.(y, + y2).5.sﬂ+ v6i y, = 0,2040;y, = -0,0305 (Noi suy)
w

My, = 1,2.(0,2040 — 0,0305).2000.222C — 17152,84 (N.mm)

1760

* Truong hop 2 : Khi x&p tai 2 lan xe :

1800 | >1200 | 1800 : i
\ 72.5 L L72.5 72.5 L L?Z.S

Ty T T o T
1250 2000 . 2000 . 2000 2000
My, = m(y,— Yo+ V3 + y4).5.si+ v6i y; = 0,0042 ; y, = 0,0016 (Noi
w

72,5.103
1760

M, = 1,0.(0,2040 — 0,0305 + 0,0042 + 0,0016) .2000.

M204 = 14771,88 (N.mm)

» So sénh 2 truong hop xép tai ta thay M;},, = 17152,84 (N.mm). Do d6 truong hop
x€p tai 1 lan xe dugc dua vao tinh toan thiét ké.

b) Momen am Max cho hoat tai banh xe
Thuong Moémen am Max dat tai goi 300
Chiéu rong tinh todn ctia dai ban khi tinh mémen am :
Sy = 1220 + 0,25.S = 1220 + 0,25.2000 = 1720 (mm)
* Truong hop 1 : Khi x&p tai 1 lan xe :
Puong anh hudng c6 tung do 16n nhat tai vi tri diém 206

Hé¢ s6lanxem = 1,2
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1800

72.5 L L72.5
T

1250 2000 2000 2000

“ 4 ﬂ “ 4

My = m.(y, +Y,).5.Sy V6i y, = -0,1029 ; y, = - 0,0737 (Noi suy)

72,5.103
1720

M;y = -1,2.(0,1029 + 0,0737) . 2000. = — 17865,35 (N.mm)

* Truong hop 2 : Khi x&p tai 2 lan xe :

1800 >1200 185% i
R 72.5 L l72.5 72.5 l l72.5

L 1250 \ 2000 L 2000 L 2000 \ 2000 L
4l 1 | 1 | 4l
M300 = m.(yl + y2+ y3 + y4) .S. S]/T/ Véi y3 = 0,0104 ) y4 = 0,0086 (N(A)l Suy)
3
M,y = 1,2.(-0,1029 - 0,0737 + 0,0104 + 0,0086) . 2000. 721'3'21;’ = — 13286,05
(N.mm)
Nén M., = — 17865,35 (N.mm). Do d6 truong hop x€p tai 1 lan xe dugc dua vao
tinh toan thiét ké.

¢) Luc cit 16n nhat do hoat tai banh xe
Luc cat Max tai g6i 200
Chiéu rong tinh toan cua dai ban khi tinh V
Sy = 1140 + 0,833.X = 1140 + 0,833 .450 = 1514,85 (mm)
V6i X : Khoang céch tir diém dat luc dén goi bién
X = 1250 -500-300 = 450 (mm)
* Truong hop 1 : Khi x&p tai 1 lan xe :
Diém dit luc cach mép lan can 12 300mm va tir g6i 200 sang trai 12 400mm

Hé¢ s6lanxem = 1,2
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3900 1800 A><A
Tee s
T i T T

1250 Jﬂ 2000 L 2000 ‘ 2000

w L
V200 = Il’l.(yl +yZ).£ VO1 yl = 1,278 ; yZ = 0,2276

72,5.103
1514,85

* Truong hop 2 : Khi x&p tai 2 lan xe :

Voo = 1,2.(1,278 +0,2276) .

= 86,47 (N)

Diém dat luc cach mép lan can 12 300mm va tir g6i 200 sang trai 12 400mm
Hés6lanxem = 1

300 1800 >1200 1800 : i

ya ya ya ya

1
172.5 l72.5 72.5 l L72.5

T T T T

L1250L 2000 L 2000 L 2000 L

1 K K 1 K

W,
Voo = m.(y, +Y2+Y3+Y4)-§ vol y; = 0,00 ; y, = 0,0040

Vg = 1.(1,278 +0,2276 + 0,00 + 0,0040) . 2231% _ 7295 (N)

1514,85

» Nhu vay V,},, cta 2 truong hop 1a trudng hop 1 véi V,f,, = 86,47 (N). Do d6 trudong
hop xé€p tai 1 lan xe dugc dua vao tinh todn thiét ké.

2.2. Tinh ban hang (doan miit thira)
Chiéu rong tinh toan cua dai ban khi tinh ban hang :
Sy = 1140 + 0,833.X = 1140 + 0,833 .450 = 1514,85 (mm)
Vé6i X : Khoang céch tir diém dit luc dén g6i bién
X = 1250 — 500 — 300 = 450 (mm)
Momen ban hang dugc tinh :

w. 72,5.103.(— 0,10
Yo 1 221010

M,y = m.
200 s9, 1514,85

— 5,74 (N.mm)
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300 é\f
\%72.5
T T T T

1250 ‘ 2000 2000 ‘ 2000

3. T6 hop néi luc ciia ban
Noi luc cudi ciing phai duge t6 hop theo cac TTGH :
+ Theo TTGH cuong do 1 :
M, = 1. [yps(Mys + Myo + Mpp) + Vp2- Mypw + yio- UM). My, ]
Vo = 0. [¥p1 (Vws + Vo + Vep) + V2 Viwpw + vii- UM). V]
Trong do6 :
n = 0,95 : Hé s6 diéu chinh tai trong
Ypi - HE s6 vuot tai cua tinh tai 1 : yp, = 1,25 hoac vy, = 0,90
Yp, : Hé s vuot tai cua tinh tai 2 : yp, = 1,50 hoac vp, = 0,65
(Hé s6 vuot tai cua tinh tai yp < 1 khi noi luc do tinh tai va hoat tai ngugc
dau)
Yoo = 1,75 : Hé s6 vuot tai cua hoat tai
IM : Hé s6 xung kich cutia hoat tai danh cho xe 6t6 v6i (1 + IM) = 1,25
Mys ; Vs : Momen va luc cat do trong luong ban mit cau
Wwo 3 Vo : MOmen va luc cit do ban hang (doan muit thira)
My, ;5 Vi, : Momen va luc cat do lan can gay ra
Mypw 3 Vwpw : Momen va luc cat do 16p phu gay ra
M, ; V.. : Momen va luc cat do hoat tai xe
* Theo gid tri Vy :
Voo = 0,95.[1,25.(4,75 + 11,73 + 13,04) + 1,5.9,47 + 1,75.1,25. 86,47]
Voo = 228,25 (N)
= Theo gid tri My, :
M,oo = 0,95.[1,25(- 4834,4 - 8448) + 1,5.(-1518,75) + 1,75.1,25.(-5,74)]
M,y = — 17949 (N.mm)
= Theo gid tri My, :
M, = 0,95.[1,25.1825.44 + 0,9.(— 2380,49 - 4222.46) + 1,5.(881,78) +
1,75.1,25.17152,84]
M,y = 33424,47 (N.mm)
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= Theo gid tri My :
M,y = 0,95.[1,25.(—=1591,58) + 0,9.(1306,39 + 2262,53) + 1,5.(—1010,14) +
1,75.1,25.(—17865,35)]
M;,, = — 37404,45 (N.mm)
Theo TTGH sir dung :
M, = My, + My, + Mp, + Mypw + (IM).M
Vi = Vys + Ve + Vi, + Vypw + (IM).V
= Theo gid tri My, :
M,y = — 4834,40—8448 —1518,75 + 1,25.(—5,74)
M,y = — 14808,32 (N.mm)
= Theo gid tri My, :
M,,, = 1825,44 —2380,49 —4222,46 + 881,78 + 1,25.17152,84
M,y = 17545,32 (N.mm)
= Theo gid tri My :
M;,, = — 1591,58 + 1306,39 + 2262,53 — 1010,14 + 1,25.(—17865,35)
M,y = — 21364,49 (N.mm)
= Theo gid tri Vy :
Voo = 4,75 + 11,73 + 13,04 + 9,47 + 1,25.86,47
Voo = 147,08 (N)
IIl. TINH TOAN COT THEP VA KIEM TRA TIET DIEN
1. Tinh cot thép

—+

Cuong do chiu nén cta bé tong : f, = 30 (Mpa)
Thép du tng luc ; Cuong do téi han f;,, = 1860 (Mpa)
Cot thép thuong c6 gidi han chay : f, = 400 (Mpa)

C6t thép chiu mémen am M~
15 50

147

20071 _— | 185
142

30 e L 2 . n +
Cot thép chiu médmen duong M

h; = hy, — 15 = 200 — 15 = 185 (mm)
L&p bao vé phia trén bé tong day 35 (mm)
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L&p bao vé phia dudi bé tong day 30 (mm)
Gia thiét dung thép N°15 ,d, = 16 (mm), A, = 200 (mm?)

d* = h; - 35 -2 =185 - 35— 8 = 142 (mm)

d = h —35-2 =185 - 30 - 8 = 147 (mm)

» Tinh c6t thép chiu moémen duong :
A = M - 342447 313 (1)
330.d 330. 142
Theo phu luc B, bang B4 chon thép N°15 al150mm ; c6 A, = 1,000 (mm?)

» Tinh c6t thép chiu mémen am :

PN T 1/ T —
330.d 330. 147
Theo phu luc B, bang B4 chon thép N°15 a150mm ; c6 A, = 1,000 (mm?)

2. Kiém tra cot thép

2.1. Kiém tra diéu kién ham luong cot thép
Kiém tra cot thép chiu momen duong :
Kiém tra ham luong cot thép t6i da :
Cot thép 16n nhat bi gidi han boi yéu ciu vé do déo dai :
c <042.d hoaca < 042.5,.d"
Kiém tra do déo dai :

— As.fy . B
&= S < 042.3,.d" v6i b = 1 (mm)

Trong do6 :

B, = 0,85—0,05.(ff';28) - 0,85—0,05.(30;28) = 0,836

1. 400

:)a:(—
0,85.30.1

) = 15.69 < 042 .0.836 . 142

49,86 (mm)

Két luan : Ham luong c6t thép t6i da dam bao yéu cau.

Kiém tra ham luong cot thép toi thiéu :

= s fe
p= 57 = 0,03.fy
1 3 30 3
p = = 7,04.10° > 0,03.— = 2,25.10
1.142 400

K&t luan : Ham lugng cot thép toi thi€u dam bao yéu cau.
Kiém tra ham luong cot thép phdn bo' :
3840
JSe
S. : Chiéu dai ¢6 hiéu qua ctia nhip ban
S, = S—b.y. = 2000-200 = 1800 (mm)

% CTPB =

< 67%
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3840
V1800

Vay bo tri CTPB véi A, = 0,67.1 = 0,67 (mm?)
D6i v6i ot thép doc dudi chon thép N°10 a 200mm ; ¢c6 A, = 0,75 (mm?)

% CTPB =

= 90,5%

Kiém tra cot thép chiu momen am :

Kiém tra ham luong cot thép t6i da :

Cat thép 16n nhat bi gii han badi yéu cau vé do déo dai
c < 042.d hoaca < 042.6,.d

Kiém tra do déo dai :

!
Moty
0,85.f,.b

< 042.6,.d v6i b = 1 (mm)

Trong do :

B, = 0,85—0,05.(f”"28) - 0,85—0,05.(30;28) = 0,836

7
1. 400
0,85.30.1

— a = ( ) = 1569 < 0.42.0.836.147 = 51,61 (mm)

Két luan : Ham luong c6t thép toi da dam bao yéu cau.
Kiém tra ham luong cot thép toi thiéu :
As

- fe
P = > 0,03.fy

p= — =680.10° > 003.-—~ = 2725.10°
400

1.147

Két luan : Ham lugng c6t thép t6i thiéu dam bao yéu cau.
Kiém tra ham luong cot thép phdn b’ :
3840
75
S. : Chiéu dai ¢6 hiéu qua ctia nhip ban
S, =S — b = 2000 — 200 = 1800 (mm)

% CTPB = j’% = 90,5%

Vay b6 tri CTPB v6i A’ = 0,67.1 = 0,67 (mm?)
D6i véi cot thép doc trén chon thép N°10 a200mm ; c6 A, = 0,75 (mm?)

% CTPB =

< 67%

2.2. Kiém tra cuong do theo momen
Theo momen duong :

u

M, =¢.A.f.(d" - %) 2 M

V6i ¢ = 0,9

15,69

— M, = 0,9.1.400.(142 _ T)

48295,8 (N.mm)
Taco : M, = 48295,8 (N.mm) > M,

33424,47 (N.mm)
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Két luan : Cuong do theo momen duong dam bao yéu cau.

Theo momen am :
M, = ¢.4;.f,.(d— %) 2 M,

— M, = 0,9.1. 400. (147 _ 15%) = 50095,8 (N.mm)

Tacéd : M, = 50095,8 (N.mm) > M, = 37404,45 (N.mm)

Két luan : Cuong do theo momen am dam bao yéu cau.
2.3. Kiém tra diéu kién vé nit

Kiém tra cho mémen duong :

Nut duoc kiém tra bing céch gi6i han tng suit kéo trong thép dudi tic dung clia
tai trong st dung f, nho hon tng suét kéo cho phép f,,

f, < f, < 0,61,

Trong do6 :

f, : tng suat kéo trong cot thép. DE tinh ting suat kéo trong c6t thép ta ding
momen theo TTGH st dung v6i u = 1

M S Eg
fszn.a.y van = —

Ec
E

. = 2.10° (Mpa) modun dan héi cua thép

E. = 0,043.y.°. \/f; modun dan héi ctia bé tong
Y. = 24000 (kg/m?®)
Khi dé :
Eg 2.10° A N 2¢ N, 12 A
n = B = 001324005058 7,22 chonn = 7 ( Hé s6 quy doi tur thép sang bé
tong)

» Gidthiét:néux < d
Ta lay momen d6i véi truc trung hoa :
0,5.b. x> = n.A.(d —x) +n.A,.(d — x)
& 05.1.x% = 7.1.(43 —x) + 7.1.(147 — x)
& 05.x% + 14x — 1330 = 0
Giai phuong trinh ta dugc : x;, = 39,44 (mm) va x, = — 67,44 (mm)
Nhu vay véi x; = 39,44 <43 (mm) — Két qua hop ly
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Phan bo qua

la

-

147 A
185

V6i I : MOomen quan tinh cua ti€t dién nat

3
ler = 2=+ .AYd - x) +1.4,(d - x)?

& log= 2 © 4 7.0.(43-39.44) +7.1.(147 — 39.44)?
& I = 101522,61 (mm®)
# Tinh ting suit kéo :
f=n.—.y véiy =d-x = 147 — 39.44 = 107,56 (mm)
CT

= f, = 7. 2232 107,56 = 130,12 (N/mm?)
101522,61

% Tinh ting suét kéo cho phép :

VA
fa = (de. A)Y/3

Trong do6 :

z : Tham s6 chiéu rong vét nit 6 d/k moi trudong khac nghiét z = 23000 (N/mm)

d. : Chi€u cao tir thG chiu kéo xa nhét + tim thanh c6t thép gan nhat d = 38
(mm)

A : Dién tich bé tong c6 cung trong tam véi cot thép chiu kéo

A=2.4d.S

S : Bu6c thép = 150 (mm)

= A = 2.38.150 = 11400 (mm?)

23000

Vay i, = (38 . 11400)1/3

= 303,97 (Mpa) > 0,6.f,
Do d6 ta dung : f, = 0,6.f, = 0,6.400 = 240 (Mpa) > f; = 130,12 (Mpa)

Két luan : Diéu kién nit dam bao yéu cdu do mémen duong gay ra.
Kiém tra cho momen am :
» Giathiét:néux > d

Ta lay mo men d6i véi truc trung hoa :
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0,5.b.x* —n.A.(x —38) = 1. A.(d" - x)

& 05x*-7.1.(x-38) = 7.1.(142 — x)

& 0,5x7 = 728

Giai phuong trinh ta dugc x = 38,16 (mm) > d = 38 (mm) — K&t qua hop 1y

Phan bé qua

]
@
185
X
142 —
As . d

Mat khéc ta co :

b.x3 / N2 2
+ . A(x—d' )"+ n. A;(d—x)

ICT= 3

o Iy = 1'383;163 + 7.1(38,16 - 38) +7.1(142 — 38,16)?

& I = 94002,08 (mm?)
+ Tinh ing suat kéo :
fp=n. 2.y véiy = d-x =142 - 3816 = 103,84 (mm)
CT

= f =7 222 103,84 = 1652 (N/mm?)

" 94002,08
+ Tinh tng suat kéo cho phép :
z
bo = G 7
Trong do6 :

z : Tham s6 chiéu rong vét nit & d/k moi trudng khic nghiét z = 23000 (N/mm)

d. : Chiéu cao tir thG chiu kéo xa nhat + tim thanh c6t thép gin nhatd = 43
(mm)

A : Dién tich bé tong c6 cung trong tam véGi cot thép chiu kéo

A=2.d.S

S : Bu6c thép = 150 (mm)

= A = 2.43.150 = 12900 (mm?)

AL _ 23000 _
Vay:if, = oo = 279,92 (Mpa) > 064,

Do d6 ta dung : f, = 0,6.f, = 0,6.400 = 240 (Mpa) > f; = 165,2 (Mpa)
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Két luan : Diéu kién nit dam bao yéu cdu do mémen duong gay ra.
3. Bo tri cot thép ban mat cau.
Dai véi cot thép ngang bén dudi chiu mémen duong ta bo tri thép ¢ 16 a150
(mm)
Doi véi cot thép ngang bén trén chiu momen am ta bo tri thép ¢16 al50 (mm)
Dai véi cot thép doc bén dudi chiu mémen duong ta bo tri thép ¢ 12 a200 (mm)
Doi véi cot thép doc bén trén chiu mémen am ta bo tri thép ¢p12 a200 (mm)

) 16 a150,1=14.45m

S -

200 . .

\ < 12 a150,1=32.95m
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CHUONG II : TINH TOAN DAM CHU

I. TINH NOI LUC DAM CHU
DAam cht 1a dam bé tong du tng luc tiét dién lién hop cang trudc, khi tinh toan
ndi luc chi tinh cho 1 dam bat loi nhat,cac dam khéc thiét k& theo dam bat 1oi.

MAT CAT GIUA NHIP MAT CAT TAI GOI
(TY LE : 1/40) (TY LE : 1/40)
10 60 10 10 60 10
B — 17
sl sl L T
15 15
10] i ) 3.33 ¥¥—
82
160 160
133.67
15 T
30
JS— —_—
60 60

1. Noi luc giai doan 1
1.1. Xac dinh tinh tai g, (KN/m)
* Do trong luong ban than dam dic trudc

Hy=—.L = 1—19.33 = 1,74 (m)

19
— Vay tachon dam c6 H; = 1,8 (m) la tinh ca ban mat cau véi h, = 0,2 (m)
Ay = 0,603+ %(0,6 +0,2).0,15 + 0,82.0,2 + ;(0,8 +0,2).0,1 +0,8.0,15 +
0,6.0,08
A, = 0,622 (m?)

nhip

Agfﬁ = 0,6.0,08 + 0,8.0,15 + §(0,8 +0,6).0,0333 + 0,6.1,3367
Agfﬁ = 0,993 (m2)

22,45+ 21.(Ag + An)/2 + 27.An
gdchﬁz( 2 (gL ) )'c=

2.2.0,993 + 2.1.(0,622 + 0,993) + 27.0,622

( = ).25
Zacha = 18,18 (KN/m)
* Do tdm dan va ban mdt cdu
g = (hy. + 0,08).5.25 = (0.2 + 0,08).2.25 = 14 (KN/m)

* Do dam ngang
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gme = (Hy = hy = 025) (S — b,). %)y (KN/m)

_ Ly _ 33 _
T (mg-1)  (7-1) 3,5 (m)

= g, =(,8-02-03).2 - 0,2).(2—:?).25 = 2,12 (KN/m)

NhUvay : 8 = Sy + Zome + 25 = 18,18 + 14 + 2,12 = 34,3 (KN/m)
(g, : Tinh tai do 1 dam chu tac dung /1m dai)
1.2. Noi luc giai doan 1
* Puong dnh huong M va 'V tai cdc tiét dién L/, ,L/y,L/,,3L/g, L/,
+ Tai tiét diéen L/, = 32,2 (m)
L1 L/8 L4 3L/8 L2

| | | | |
ﬁ% 32.20 “%f“
) " Pah V1
(KN)
WV =16,1
Tacd:wy; =0
VA T Wy, = %.L.l = 12.32,2.1 = 16,1 (m?)
+ Tai tiét dién L/y = 4,025 (m)
L/1 L/8 L/4 3L/8 L/2
| | | | |
m o
o 32.20 "
Pah V2
(KN)
Wv =12,075
Pbah M2
(KN.m)
W, = 56,70
Ta co : Wy, = %(L%x)xL = %(32'23‘2—42"’25).4,025.32,2 = 56,70 (m?)
. (L-x)? 2 (32,2-4,025)%2  4,0252
va - Wya = 2: _27 - 2322 2322 12,075(m’)

+ Tai tiét dien L/, = 8,05 (m)
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L/1 L/8 L/4 3L/8 L/2

|
ﬁ% I I I I r%%
j 32.20 j
bah V3
W/ (KN)
W, = 8,05
bah M3
(KN.m)
W,, = 97,20
Taco:wy = 2(52).xL = 1(32'2‘8"’5).8,05.32,2 = 97,20 (m?)
2\ L 2 32,2
Vi  Wyp = (L-x)? _ﬁ _ (32,2—8,05)2_ 8,052 — 8.05 (m2)
2L 2L 2.32,2 2.32,2
+ Tai tiét dién 3L/ = 12,075 (m)
LM L/8 L/4 3L/8 L/2
| | | | |
AN \ \ \ \ o
o 32.20 ’
Pah V4
(KN)
W, =4,025
Pbah M4
- (KN.m)
W, = 121,50
Taco:wy = 3 (=) .x.L = 2 (2225 12,075,322 = 121,50 (m?)
2\ L 2 32,2
Vi  Wyg = (L—x)? _ﬁ _ (32,2—12,075)2_12,0752 = 4,025 (m2)
2L 2L 2.32,2 2.32,2

+ Tai tiét dien L/, = 16,1 (m)
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L/1 L/8 L4 3L/8 L/2
| | | | |
\ \ \ \
ﬁ% 32.20 ”%j“
’ ° Ppah M5
(KN.m)
W, = 129,60
.. _ 1(L—x _ 1(322-161 B 5
Tacé : Wys = 2( . ).x.L_ 2( = ).16,1.32,2 = 129,60 (m?)
<L _ @-x0?  x* _ (322-161)* 161° _ 5
va - Wys = o0 2L 2322 2322 0 (m’)

Bdng tong hop cdc gid tri noi luc tai matcdt :L/,,L/;,L/,,3L/, L/,

Tiét dien L/, L/, L/, 3L/, L/,
X 0 4,025 8,05 12,075 16,1
Wy 16,1 12,075 8,05 4,025 0
Wit 0 56,70 97,20 121,50 129,60

® Tinh néi luc giai doan 1
+ Chua ké hé s6 tai trong (TTGH st dung)
Mc = g1 . Wy
Ve = g1 wy

+ CO ké dén heé so tai trong (TTGH cudng do 1)

M = 1’25'g1'WM
V=125.g .wy
Bdng tong hop néi luc do tinh tdi 1 tai cdc mdt cdt : L/, , Lly,Ll,,3L/g, L/,

Tiét dién L/, L/g L/, 3L/, L/,
Tinh tai g, = 34,3 (KN/m)
Mc 0 194481 3333,96 4167,45 444528
M 0 2431,01 416745 5209,31 5556,6
Ve 552,23 414,17 276,12 138,06 0
\Y 690,29 517,72 345,14 172,57 0

2. Noi luc giai doan 2
2.1. Noi luc do tinh tai 2 (g,)

» Tinh tdi giai doan 2 : (Lan can + l6p phii)
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+ Do lan can :

2.Pp
Ic ne
Trong do :
P : Trong luong lan can
n, : S6 dam chu

_2.768
= glc -

= 2,19 (KN/m)
+ Do 16p phu :

Wpw . Bx

gow ~= e

Trong do :
Wiw @ Trong lugng 16p phu
B, : Bé rong lan xe
n, : S6 dam chu

450.107°.103.

= ooy = 19— 6,43 (KN/m)

= Néi luc giai doan 2

+ Chua ké hé s6 tai trong
Mc = (g + Zow) - W
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/, ,Lly,Ll,,3L/g, L/,

Tiét dién L/, L/g L/, 3L/ L/,
Tri sO tinh tai g, = 8,62 (KN/m)
Mc 0 488,75 837,86 1047,33 1117,15
M 0 701,95 1203,34 1504,17 1604,45
Ve 138,78 104,09 69,39 34,70 0
\Y% 199,12 149,49 103,54 49,83 0

2.2 Tinh hé s6 phan phoi tai trong

» Tinh hé s6 phdan phoi Méomen

a) Truong hop : Doi v6i dam trong

+ Mot lan chat tai :
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S » S ’ K ’

+ Nhiéu lan chat tai :

=007+ () () ()"

m

Trong do :
S : Khoang cich 2 dam cht _ S = 2000 (mm)
L : (Lp — 2.400) = (33000 — 2.400) = 32200 (mm)
t, : hy — 15 = 200 — 15 = 185 (mm)
K, : Tham s6 d¢ ciing doc clia dam
K, = n.(, + A.e})
71 : Ty s6 modun dan hoi cla vat liéu ban/dam
_ Eq _ 29440

= 24 = = 0,775

Ep 38007
E, = 0,043 .y} [Jf! = 0,043.2500'°.v30 = 29440 (Mpa)
Ey = 0,043 .y, Jf! = 0,043.2500'°.V/50 = 38007 (Mpa)

E, : Modun dan hoi cta vat liéu 1am dam

E, : Modun dan hoéi cta vat liéu lam ban

I, : Momen quén tinh tiét dién dim chli (mm?)

: Khoang céch gitra trong tam cuia dam va trong tdm cua ban

eg - Ytg + ;
A : Dién tich ti€t dién didm chi (mm?)
+ Tinh quy doi tiét dién dam diic trude tir hinh vé ta c6 :
300. 100

200. h; = 200.80 + 300.150 +

= h; = 380 (mm)
200. h, = 300.200 +

200. 150

= h, = 375 (mm)
v' Giai doan 1 : Chi ¢6 dam dic san, truc trong tam tiét dién 1 -1
+ Tim trong tam :
H,=H-h, =18 - 02 = 1,6(m) » chonH, = 1,6 (m)
Tac: A, = Hyb, + (b, — b,).h, + (b, — b,).h,
- A, = 1,6.02+ (0,6 - 0,2).0,38 + (0,6 — 0,2).0,375 = 0,622 (m?)

2 2
Mitkhdc : S, = (b, —b,)hy.(H,— 2) + HgTbW + (by—b,). 2

0,38 1,62 . 0,3752

> S, = (0,6-02).038.(1,6 -2) + + (0,6-0,2).
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- S, = 0,50 (m?)
Nhu vay ta s€ c6 :

Yoo = £ = 2 — 0,804 (m)

Ag 0622
Vi = Hy—¥p = 1,6—0,804 = 0,796 (m)

+ Tinh mémen quan tinh dam chu dic truée :

3

3 n\2 H3. by Hg\2
I = (by—by). 22+ (b~ )by (yeg — 2) + 2 Hoby (v — “2) + (by -

2
h3 ho\?
by). 22+ (b, ~ by (g — 2)

2

0,383 038\2 1,63.02
+ +

Ig = (0,6 — 0,2) T + (0,6 — 0,2)0,38 0,796 — T »

0,3753
12

0,375)2

1,62
1,6.0,2(0,804 - ?) +(0.6-02). + (0.6 — 0,2).0,375.(0,804 — 2

= I, = 0,185 (m* = 1,85.10" (mm%)
v Giai doan 2 : Ké dén su lam viéc ciia ban (tiét dién lién hop), truc trong tam 2 —
2

+ Chiéu rong c6 hiéu qua cta ban canh b :
= = 8050 (mm)

min  12. ¢, + 0,5.b; = 12.185 + 0,5.600 = 2050 (mm)
S = 2000 (mm)

= Chon b = 2000 (mm)
Matkhactaco : A, = A, + . .b. hg

b

Voi :
Ec _ [30 _
Ne = % = J@ = 0,775
= A. = 0,622 + 0,775.2,1.0,185 = 0,923 (m? = 923000 (mm?)
1-1 hf 0,185
S;7 =1, .b.hf (ytg + 7) = 0,775.2.0,185 <0,796 + > )

= S}t = 0,254 (m?)
$1~1: Mo men tinh do6i véi truc 1 — 1
Khoang céch gitta 2 truc :

_ SET_ 02 _ (595 (m) = 275 (mm)

Ac 0,923

Yoe = Yoo + C =804 + 275 = 1079 (mm)
Ve = H — yp. = 1800 — 1079 = 721 (mm)
Vie = Yie — €= 796 — 275 = 521 (mm)

b.h} 2
Taco : I = Ig+Ag‘CZ+nC[1_;+hf'b'(th_};_f) ]

Trang: 85



PO AN TOT NGHIEP

0,185 + 0,622.0,2752 + 0,775 [22218% | 0 185.0,2. (0,721 —

- ]
¢ 12

0,18522
- I, = 0244 (m*) = 2,44.10" (mm%
v Truong hop 1 : Mot lan chat tai
_ 5 \04 [\03 1 Ky \O1
Mgy = 0,06 + (4300) ) (L) ) (L. tg)
K, = n.(;+ A, ef) = 0,775.(1,85.10" + 622000.888,5%)
= K, = 5,24.10"

V6i e, =y, + 2 =796 + = = 888.5 (mm)

Nhu vay :
0,4 0,3 11 01
2000\ 2000\ 5,24.10
myS = 006 +(5) L (As) . (o)
9m 4300 32200 32200. 1853
= myS = 0412
M

v Truong hop 2 : Hai lan chat tai

i = ons + (259" (%)

0,6 0,2 11 401
2000\ 2000 ’ 5,24.10
= oors 4 () () (e

2900 32200 32200. 1853

U
3

= mg%’ = 0,579 (Khéng ché)
b) Truong hop : Doi v6i dam ngoai
+ Mot lan xe : Tinh theo nguyén tic don bay :

0,3 1,8M

i 4 4

T ’

L 0,5 LO,3 L0,45 2,0M
/1 /1

Y2 DAH R1
Y1 1

Dua vao so d6 xép tai ta c6 tung do duong anh hudng cua xe tai 3 truc :

2450.1

VI = Sogo = 1,225
650.1
Y2 = Soo5 = 0,325

Hé s6 phan phoi momen c6 ké dén hé s6 lan xe m; = 1,2 twong ting véi 1 1an xe
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mglswE = m..0,5.(y, + y,) = 1,2.0,5.(1,225 + 0,325) = 0,93 (Khong

+ Hai hay nhiéu lan xe :

mg%E = e. mgzl
Trong do6 :
e = 0,77 + ZZSO > 1 v6i d, = 1250 — 450 = 800 (mm)
= e = 1,05
Nhu vay :

mgME = e.m M =105.0579 = 0.608
» Tinh hé so phdan phoi Luc cat
a) Truong hop : Doi v6i dam trong

+ Mot lan xe :
S 2000

mgs = 036 + — = 036 + — = 0,623
14 7600 7600

+ Hai hay nhiéu lan xe :

mgtt = 02 + > —(5)2

3600 10700
Nhu vay
2
2000 2000
m,M = 02 + — ( )
14 3600 10700

= mgyl = 0,721 (Khong ché)
b) Truong hop : Déi v6i dam ngoai

+ Mot lan xe : Tinh theo nguyén tic don bay :

ché)

0.3 1,8M
/‘\/
05 |03 045 2,0M
1
Y2 DAH R1
Y1 1/
//

Dua vao so d6 xép tai ta ¢6 tung do dudng anh hudng cta xe tai 3 truc :

2450.1

VI = e = 1225
650.1

2 = Zo0 = 09

Trang: 87



PO AN TOT NGHIEP

Hé s6 phan phai luc cit c6 ké dén hé s6 1an xe m; = 1,2 twong tng vé6i 1 1an xe
mgISIE = m..0,5.(y; + v») = 1,2.0,5.(1,225 + 0,325) = 0,93 (Khong ch€)

+ Hai hay nhiéu lan xe :

ME _ MI
rngV = e.rngV

Trong do6 :

d L.
e = 0,60 + —= > 1 véi d,
3000

1250 — 450 = 800 (mm)
= e = 0,86 — vaychone = 1
Nhu vay :
mg"‘;’E = e. mgy’ = 1.0,721 = 0,721
Két luan : Tir két qua trén ta c6 dugc hé s6 phan phoi momen va hé s6 luc cit dé
ap dung vao phan thiét k€ & tinh toan dam cht nhu sau :
v D6i v6i dam trong :
mg%’ = 0,579
mg"‘/’” = 0,721
v Déi v6i dAm ngoai :
mgff = 093
mgf;E = 0,93
2.3 Tinh luc cat va momen do hoat tai tac dung.
= Noi luc tiéu chuan chua ké dén hé so phan phdi ngang
+ Vé duong dnh huong luc cat V tai cdc tiét dién : L/1 ; L/8 ; L/4 ; 3L/8 ; L/2
1. Tiét dién tai vi tri L/1 (tai goi)

q,,= 9,3(KN/m) A= 3.0(KN/m)

LR S T T T T T T

32.20

v v
m i

1.20
s

110”110

430 4.30
4

145V 145 35 Dah V1
(KN)

1 0,733
0,866
0,963
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+ Luc cat do tai trong xe 3 truc :
Ve = 145.(1+ 0,866) +35.0,733 = 296,22 (KN)
+ Luc cat do tai trong xe 2 truc :
Ve = 110.(1+ 0,963) = 215,93 (KN)
+ Luc cét do tai trong lan :
Qn = 9,3.0,5.1.32,20 = 149,73 (KN)
+ Luc cat do tai trong nguoi :
qne = 3,0.0,5.1.32,20 = 43,30 (KN)
2. Tiét dién tai vi tri L/8 (cach goi 4,025m vé bén phai dam)

d,,= 9,3(KN/m) Ang™ 3,0(KN/m)

T

— 4 v v v % %
it i
B 32.20 .
1.20
#—
110”110
430 4.30
145% 145% 35&
0,838
‘ \ Pah Vv2
(KN)
0,608
0,741
0,875

+ Luc cat do tai trong xe 3 truc :
Vime = 145.(0.875+ 0,741) +35.0,608 = 255,60 (KN)
+ Luc cat do tai trong xe 2 truc :
Vaue = 110.0.875 + 0,838) = 188,43 (KN)
+ Luc cat do tai trong lan :
Qv = 9,3.0,5.0,875.(32,20 — 4,025) = 114,64 (KN)
+ Luc cat do tai trong nguoi :
e = 3.0.0.5.0,875.(32.20 — 4,025) = 36,98 (KN)
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3. Tiét dién tai vi tri L/4 (cach goi 8,05m vé bén phai dam)

a,= 9,3(KN/m) A= 3.0(KN/m)
\ \ [ 1] \ [ é é é é é 4
P EE RN
a A I T T S S B A s AR
» 32.20 ﬁfﬂ
1.20
»—
110”110
4.30 4.30
145% 145% 35&
0,713
| Dah V3
(KN)
0,483
0,750 0.616

+

Luc cat do tai trong xe 3 truc :
Vime = 145(0,750 + 0,616) +35.0,483 = 214,97 (KN)
+ Luc cat do tai trong xe 2 truc :
Vame = 110(0,750 + 0,713) = 160,93 (KN)
Luc cat do tai trong lan :
Qv = 9,3.0,5.0,750.(32,20 - 8,05) = 84,22 (KN)
Luc cat do tai trong nguoi :
dne = 3,0.0,5.0,750.(32,20 - 8,05) = 27,17 (KN)
4. Tiét dién tai vi tri 3L/8 (cach goi 12,075m vé bén phai dam)

—+

+

q, = 9.3(KN/m) Apg= 3.0(KN/m)
|
\ [ [ 1] [ [ é l7 é é #
yd 3L/8 i * # # t +f L L I L L
§ A T N R S S S S R N
@ 32.20 “gjf“
1.20
o
110”110
430 430
1454] 145% 3547
0,588
|| Dah V4
0,358
0,491
0,625

+ Luc cat do tai trong xe 3 truc :
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Vime = 145(0.625 + 0.491) +35.0,358 = 174,35 (KN)
+ Luc cat do tai trong xe 2 truc :
Vaome = 110(0,625 + 0,588) = 133,43 (KN)
+ Luc cét do tai trong lan :
Qv = 9,3.0,5.0,625.(32,20 — 12,075) = 58,49 (KN)
+ Luc cat do tai trong nguoi :
dne = 3,0.0,5.0,625.(32,20 - 12,075) = 18,87 (KN)
5. Tiét dién tai vi tri L/2 (cach goi 16,1m vé bén phai dam)

q,,= 9,3(KN/m) O™ 3,0(KN/m)

L/2 é
T ¢t v v v

32.20

|
|
T

jt§> \

1.20
F—

110”110

430 4.30

145& 145¢ 35;

‘0,463
J

bah V5

W (KN)
0.366 0233

0,50

+ Luc cat do tai trong xe 3 truc :
Vime = 145(0,50 + 0,366) + 35.0,233 = 133,72 (KN)

+

Luc cat do tai trong xe 2 truc :
Voie = 110(0,50 + 0,463) = 105,93 (KN)

+ Luc cat do tai trong lan :

qin = 9,3.0,5.0,50.(32,20 — 16,1)

37,43 (KN)

—+

Luc cat do tai trong ngudi :
ne = 3.0.0,5.0.50.(32,20 - 16,1) = 12,07 (KN)
+ Vé duong dnh huong momen M tai cdc tiét dién : L/1 ; L/8 ; L/4 ; 3L/8 ; L/2
1. Tiét dién tai vi tri L/1 (tai goi)
+ Momen do tai trong xe 3 truc :
M, e = 0 (KN.m)

+ Momen do tai trong xe 2 truc :
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M, e = 0 (KN.m)
+ Momen do tai trong lan :
M,y = 0 (KN.m)
+ Momen do tai trong nguoi :
My, = 0 (KN.m)
2. Tiét dién tai vi tri L/8 (cach goi 4,025m vé bén phai dam)
a,= 9,3(KN/m) pg= 3.0(KN/m)

S S T T T T T T T T T T T 2
m Ls i
J . 32.20 i
1.20
s
110”110
430 4.30
145& 14547 35&
3,372
\ Dah M2
2,447
2,984
3,522
+ Momen do tai trong xe 3 truc :

M e = 145(3,522 +2,984) + 352,447 = 1029 (KN.m)

+ Momen do tai trong xe 2 truc :

M, e = 110(3,522 + 3,372) = 758,34 (KN.m)
+ Momen do tai trong lan :

M,y = 9,3.0,5.3,522.32,20 = 527,35 (KN.m)
+ Momen do tai trong nguoi :

My, = 3.0,5.3,522.32,20 = 170,11 (KN.m)
3. Tiét dién tai vi tri L/4 (cach goi 8,05m vé bén phai dam)
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q,= 9,3(KN/m) dpg= 3,0(KN/m)

VT T T T A A S B 2 D
f L/4 B
?? v 32.20 -
1.20
o
110”110
4.30 4.30
14547 1454] 35%
5,737
\ Pah M3
(KN.m)
4,962 3,887
6,037

—+

Momen do tai trong xe 3 truc :
M; e = 145(6,037 + 4,962) + 35.5,737 = 1795,65 (KN.m)
+ Momen do tai trong xe 2 truc :
M, e = 110(6,037 +5,737) = 1295,14 (KN.m)
Momen do tai trong lan :
My = 9,3.0,5.6,037.32,20 = 903,92 (KN.m)
Momen do tai trong nguoi :
My, = 3.0,5.6,037.32,20 = 291,59 (KN.m)
4. Tiét dién tai vi tri 3L/8 (cach goi 12,075m vé bén phai dam)

+

+

q, = 9,3(KN/m) Apg= 3.0(KN/m)

v

¥
e

P T T T T T T T T T A s A

I L
145& 145& 35&

7,097
\ Dah M4

P L o
4,322
5,934

7,547

e Truong hop 1 : Huéng xe chay tir trai sang phai (xé€p léch phai)
+ Momen do tai trong xe 3 truc :
M; . = 145(7,547 + 5,934) + 35.4,322 = 2106,01 (KN.m)
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e Truong hop 2 : Hudng xe chay tir phai sang trai (x€p 1éch trai)

q,,= 9,3(KN/m) Gyg= 3,0(KN/m)
; RN Iy
I O A DR
e 3L/8 e
: 4 3220 ;
1.20
o
110”110
430 430
35& 145& 145&
7.097
| Dah M4
W (KN.m)
4,859 5,934
7,547

+

Momen do tai trong xe 3 truc :

M; e = 145(7,547 +5,934) +35.4,859 = 2124,81 (KN.m)
+ Momen do tai trong xe 2 truc :

M, e = 110(7,547 +7,097) = 1610,84 (KN.m)

+ Momen do tai trong lan :

M,y = 9,3.0,5.7,547.32,20 = 1130 (KN.m)
Momen do tai trong nguoi :

My, = 3.0,5.7,547.32,20 = 364,52 (KN.m)
Kétluan : V6i M, . = 2124,81 (KN/m) — Vay trudong hop 2 s€ dugc khong

—+

ché.

5. Tiét dién tai vi tri L/2 (cach goi 16,1m veé bén phai dam)
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Qug= 3.0(KN/m)

v

IR TR T T I s v v v vy
@ 32.20 “%f”
1.20
*—A

110&%110

4.30

145 145

4.30

35

7,45
|

bah M5

L PR
5,90 5,90

+

8,05

Momen do tai trong xe 3 truc :

M; e = 145(8,05 +5,90) +35.5,90 = 2229,25 (KN.m)

+

—+

Momen do tai trong xe 2 truc :
M, . = 110(8,05 + 7,45)
Momen do tai trong lan :
M,y = 9,3.0,5.8,05.32,20

Momen do tai trong nguoi :

= 1705 (KN.m)

My, = 3.0,5.8,05.32,20 = 388,81 (KN.m)
Bdng tong hop néi luc do hoat tdi tai cdc mdt cdt : L/1 ; L/8 ; L/4 ; 3L/8 : L/2

= 1205,33 (KN.m)

Noi luc Tai trong Tr1 56 noi Iye
L/1 L/8 L/4 3L/8 L/2
Xe tai 3 truc 296,22 255,60 214,97 174,35 133,72
v Xe tai 2 truc 215,93 188,43 160,93 133,43 105,93
(KN) Tai trong lan 149,73 114,64 84,22 58,49 37,43
Tai trong nguoi 48,30 36,98 27,17 18,87 12,07
Hoat tai do V. 296,22 255,60 214,97 174,35 133,72
Xe tai 3 truc 0 1029 1795,65 | 2124,81 | 2229,25
M Xe tai 2 truc 0 758,34 1295,14 | 1610,84 1705
(KN/m) Tai trong lan 0 527,35 903,92 1130 1205,33
Tai trong nguoi 0 170,11 291,59 364,52 388,81
Hoat tai do M, 0 1029 1795,65 | 2124,81 | 2229,25
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2.4 T6 hop néi luc theo cac TTGH
» T6 hop noi luc theo TTGH cuong doé 1
M, =7[1,25(My; + Mpp) + 1,5. Mpy + 1,75.mE(Myy + IM. M,,)]
V,=n[125(Vy1 + Vpp) + 1,5 Vpw + L,75. msE (Vi + IM. V)]
1. Tiét dién tai vi tri L/1 (tai goi)
V, = n[1,25(g;-wy, + gpp-wy) + 15. gpw-wy, + 1,75. mEE(Vyy + IM. V)]
V, = 1[1,25.587,49 + 1,5.103,52 + 1,75.0,93(149,73 + 1,25.296,22)]
V, = 0,95[734,36 + 155,28 + 846,31] = 1649,15 (KN)
2. Tiét dién tai vi tri L/8 (cach goi 4,025m vé bén phai dam)
M, =1[1,25(g1-Wm + Gpp-Wm) + 1L,5gpw- Wi + 1,75mEE(Myy + IM. M)
M, =1[1,25.2068,98 + 1,5.364,58 + 1,75.0,93(527,35 + 1,25.1029)]
M, = 0,95[2586,23 + 546,87 + 2951,6] = 5870,47 (KN.m)
V,=n[1,25(g1. Wy, + gpp-wp) + 15. gpw-wy, + 1,75.mE(Vyy + IM. V)]
V,=1[1,25.440,62 + 1,5.77,64 + 1,75.0,93(114,64 + 1,25.255,60)]
V,=0,95[550,78 + 116,46 + 706,56] = 1305,11 (KN)
3. Tiét dién tai vi tri L/4 (cach goi 8,05m vé bén phai dam)
M, =1[1,25(g1- Wi + 9pb-Wm) + L5gpw. Wi + 1,75mEE(Myy + IM. M,,)]
M, =1[1,25.3546,83 + 1,5.625 + 1,75.0,93(903,92 + 1,25.1795,65)]
M, = 0,95[4433,54 + 937,5 + 5124,16] = 9970,44 (KN.m)
V,=n[1,25(g1. Wy, + gpp-wp) + 1,5. gpw-wy, + 1,75.mE(Vyy + IM. V)]
V,=7[1,25.293,74 + 1,5.51,76 + 1,75.0,93(84,22 + 1,25.214,97)]
V,=0,95[367,18 + 77,64 + 574,4] = 968,3 (KN)
4. Tiét dién tai vi tri 3L/8 (cach goi 12,075m vé bén phai dam)
M, =1[1,25(g1- Wi + 9pb-Wm) + L5gpw- Wi + 1,75mEE(Myy + IM. M,,)]
M, =1[1,25.4433,54 + 1,5.781,25 + 1,75.0,93(1130 + 1,25.2124,81)]
M, = 0,95[5541,92 + 1171,87 + 6161,74] = 12231,75 (KN.m)
V,=n[1,25(g1. Wy, + gpp-wp) + 1,5. gpw-wy, + 1,75. mE(Vyy + IM. V)]
V,=7[1,25.146,87 + 1,5.25,88 + 1,75.0,93(58,49 + 1,25.174,35)]
V,=0,95[183,59 + 38,82 + 449,89] = 638,69 (KN)
5. Tiét dién tai vi tri L/2 (cach goi 16,1m vé bén phai dam)
M; =1[1,25(g1- Wi + 9pb-Wm) + L5gpw- Wi + 1,75mEE(Myy + IM. M,,)]
M, =1[1,25.4729,1 + 1,5.833,33 + 1,75.0,93(1205,33 + 1,25.2229,25)]
M, = 0,95[5911,38 + 1250 + 6496,8] = 12975,27 (KN.m)
Vs =n[1,25(g1- Wy + gpp-Wy) + 1,5. gpw-wy, + 1,75.mEE (Vo + IM. V)]
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V. =7[1,25.0 + 1,5.0 + 1,75.0,93(37,43 + 1,25.133,72)]
V,=0,95[0 + 0 + 332,95] =316,31 (KN)
» T6 hop noi luc theo TTGH sit dung
M, = (M,; + M) + Mpy + mEE, (M + IMM,,)
Vi=(Vg + Vp,) + Vpw + mgL. (Vin+IM.V, )
1. Tiét dién tai vi tri L/1 (tai goi)
V, = (V) + Vi) + Vi + mEE. (Vi + IMLV,)
V, = (g, Wy + Zpp-Wy) + Zpw-Wy + mgL. (Viy+IM.V, )
V, = (552,23 + 35,26) + 103,52 + 0,93 . (149,73 + 1,25.296,22)
V, = 587,49 + 103,52 + 483,6 = 1174,61 (KN)

2. Tiét dién tai vi tri L/8 (cach goi 4,025m vé bén phai dam)
M, = [(g1-Wm + 9pb-Wm) + Gow-Wm + mEE(Myy + IM. M)
M, = [2068,98 + 364,58 + 0,93(527,35 + 1,25.1029)]

M, =[2068,98 + 364,58 + 1686,65] =4120,21 (KN.m)
V,=[(91-Wy + gpb-Wp) + gow- Wy + mi-(Viy + IM. V)]

V, = [440,62 + 77,64 + 0,93(114,64 + 1,25.255,60)]
V,=[440,62 + 77,64 + 403,75] = 922,01 (KN)

3. Tiét dién tai vi tri L/4 (cach goi 8,05m vé bén phai dam)
M, = [(gl.wm + Gpp-Wm) + Gow Wm + mH(Myy + IM. MLL)]
M, = [3546,83 + 625 + 0,93(903,92 + 1,25.1795,65)]

M, = [3546,83 + 625 + 2928,09] = 7100 (KN.m)

Vi =[(g1- Wy + gpb-Wo) + gow- Wy + mgt (Vi + IM. V)]

V, =[293,74 + 51,76 + 0,93(84,22 + 1,25.214,97)]
V,=[293,74 + 51,76 + 328,23] = 673,73 (KN)

4. Tiét dién tai vi tri 3L/8 (cach goi 12,075m vé bén phai dam)
M, = [(gl.wm + Gpp-Wm) + Gow Wm + mSE(Myy + IM. MLL)]
M, = [4536,44 + 781,25 + 0,93(1130 + 1,25.2124,81)]

M, = [4536,44 + 781,25 + 3521] = 8838,68 (KN.m)

V.= [(g1- Wy + gpb-Wi) + gow- Wy + MG (Viy + IM. V)]

V, = [146,87 + 25,88 + 0,93(58,49 + 1,25.174,35)]

V, = [146,87 + 25,88 + 257,08] = 429,83 (KN)

5. Tiét dién tai vi tri L/2 (cach goi 16,1m veé bén phai dam)
M, = [(gl.wm + Gpp-Wm) + Gpw Wm + mE(Myy + IM. MLL)]
M, =[4729,1 + 833,33 + 0,93(1205,33 + 1,25.2229,25)]

M, =[4729,1 + 833,33 + 3712,46] =9274,89 (KN.m)
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Vs =[(g1. Wy + gpp-Wp) + Gpw-wy + mgt (Vo + IM. ]
V,=[0+0+0,93(37,43 + 1,25.133,72)]
V,=[0+4+ 0+ 190,26] =190,26 (KN)
IIl. TINH TOAN VA BO TRi COT THEP DUL
1. Tinh toan so bo cot thép DUL
Gidi han wng suat cho bo cot thép DUL
St dung bo thép gém céc tao thép 7 (¢p 5mm) 12,7 (mm), A = 98,70 (mm?)

Cudng do kéo quy dinh ctia thép DUL : f,, = 1860 (Mpa)
Gi6i han chay cta thép DUL £y = 09f, = 1674 (Mpa)
Modun dan héi cta thép DUL :E, = 197000 (Mpa)

So bé tinh cot thép kéo trudc
+ Tinh thép theo TTGH sir dung :

ting suat kéo bé tong thé dudi dam tai vi tri gitta nhip trong giai doan khai thac
(ti€t dién lién hop) nho hon tri s6 cho phép :

F F. e Mge + Mgs Mga + M 1 -
fior = =5 =T Yoe F Vg F o e S 5 K
%.\/f—g - %.\/50 = 3,53 (Mpa)
Trong do :

Fy : Luc nén trudc (sau tat ca cdc mat mat Gng suat)

M, : Momen do trong luong ban than dam

M, : Momen do tinh tai ctia bé tong ban mat ciu + tdm dan + dam ngang
M, : Momen do tinh tai 2 : Lan can + 16p phu

I; 1.;: Momen quén tinh ti€t dién dam ddc san va sau khi lién hop

e, : Khodng cdch tir trong tam c6t thép dén TTH 1 — 1

€= Ypg — % (Gia thiét trong tam cot thép nam gitta bau dam)

h 375
ey = Ybg —?2 = 804 — - = 616,5 (mm)

Ybg 3 Vbc : Khoang céch tir thé dudi cuing ctia dam dén TTH 1 -1 va TTH 2 -2
Co: ypg = 760 (mm) va y,, = 1093 (mm)

, = 1,85.10" (mm*)

I, = 2,48.10" (mm*)

= 2356,22 (KN.m)

M, = 2196,80 (KN.m)

M,, = 1158,67 (KN.m)

~
Il
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M, = 2229,25 (KN.m)

Fr Fr.eg Mdg+Mds Mgq + My, 1
= for = T Ypgt — Vgt = Vb S 5[
g g g c
Fy Ff.616,5 4553,02 3387,92
= = — — ) ) ) <
for 622.103  1,85.1011 804 + 1,85.1011 804 + 2,48.1011 1093 = 3,53

= F; < 822,83.10° (N)
Nhu vay : Dién tich c6t thép DUL tinh theo TTGH st dung :

3
r - 82283107 _ 437 30 (mm?)

PS = 0,6.fpu 0,6.1860
+ Tinh theo TTGH cuong do 1
.M, = ¢.(Ays.0,95. f,, + As. f) .09.H = M,

= A, > 2B _ 4655 54 (mm?)

0,95.1860.0,9.1800

A

Khi d6 s6 b6 cot thép DUL céan phai bé tri :
n = 2% — 674 (b6)chon7b6 Vi A, = 4836 (mm?)

98,70. 7

(1 b6 c6t thép DUL gbém 7 tao thép 12,7mm, Ajs = 98,70 (mm?)
2. B0 tri va uon cé6t thép DUL
» Tinh cac thong s6 hinh hoc ctia cac bé cot thép :
Chiéudai 1b6 AL = 1 + 2
+ Tai mat cat 1- 1 (Tai goi)
B61:C61 = 32400 (mm): f, = 150 — 100 = 50 (mm)

8.502

> L, = 32400 + = 32400,2 (mm)
3.32400
B62:C61 = 32400 (mm); f, = 1600 — 600 — 100 = 900 (mm)
5oL, = 32400 + 22 _ 32466.7 (mm)
3.32400

B63:C61 = 32400 (mm) ; f; = 150 — 100 = 50 (mm)
> L, = 32400 +

859" _ 35400.2 (mm)
3.32400

B64:C61 = 32400 (mm) ; f, = 350 —-100— 150 = 100 (mm)

2
> L, = 32400 + =22~ 32400,8 (mm)
3.32400
B65:C61 = 32400 (mm); f; = 1600 — 400 — 250 = 950 (mm)
S oLg = 32400 + 25 _ 324743 (mm)
3.32400

B66:C61 = 32400 (mm) ; f; = 350 —-100—- 150 = 100 (mm)

8.1002

= 32400,8 (mm)
3.32400
B67:C61 = 32400 (mm); f, = 1600 — 200 — 400 = 1000 (mm)

> L, = 32400 +
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8.10002
3.32400

- L, = 32400 + = 32482,3 (mm)

— Nhu vay chiéu dai trung binh cua bé c6t thép DUL :
2.32400,2 + 2.32400,8 + 32466,7 + 32474,3 + 32482,3

Ly = = 324322 (mm)

7

Xic dinh toa do y va H tai cac mat cat vi tri dim :
y = ‘:—f.(l—x).x vi H = f+a-y
B61;2;3:c6a = 100 (mm)
B64;5;6:c6a = 250 (mm)
B67:c6a = 400 (mm)

+ Tai mat cat 2 - 2 cach goi 1 khoang x = 4025 (mm)

B61;3:c6f = 50 (mm)

y = ‘:—f.(l—x).x = 259 (32400,2 — 4025)4025 = 22 (mm)

32400,22

- H;; = f+a-y =50+100-22 = 128 (mm)
B62:c6f = 900 (mm)

4.900
32466,72

y = ‘l*_f_(l —x)x = (32466,7 — 4025)4025 = 391 (mm)

- H, = f+ a-y =900+ 100-391 = 609 (mm)
B64;6:c6f = 100 (mm)

4.100
32400,82

y = f—f-(l —x).x = (32400,8 — 4025)4025 = 43 (mm)

—» H,g = f+a—y = 100+ 250 —43 = 307 (mm)
B65:c6f = 950 (mm)
y = ‘l‘—f.(l—x).x = 290 (32474,3 — 4025)4025 = 413 (mm)

32474,32
- Hy = f+ a—-y =950 + 250—-413 = 787(mm)
B67:c6f = 1000 (mm)

4.1000
32482,32

y = ‘:_f_ (Il—x).x = (32482,3 — 4025)4025 = 434 (mm)

> H, = f+ a—y = 1000+ 400434 = 966 (mm)
+ Tai mat cat 3 - 3 cach goi 1 khoang x = 8050 (mm)
B61;3:c6f = 50 (mm)

4f 4.50
= =—.(l—x).x =
y 12 ( ) 32400,22

(32400,2 — 8050)8050 = 37 (mm)
» H,, = f+a-y = 50+100—37 = 113 (mm)
B62:c6f = 900 (mm)
4.900

y = ‘l*_f,(l —x).x = —=-(32466,7 — 8050)8050 = 671 (mm)

- H, = f+ a-y =900+ 100-671 = 329 (mm)
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B64;6:co6f

100 (mm)

= Y (l—-x).x = =% (32400,8 — 8050)8050 = 75 (mm)

12 32400,82
- H, = f+a-y =100+ 250-75 = 275 (mm)
B65:c6f = 950 (mm)

4 4950
y = l—f.(l—x).x =

32474,32

(32474,3 —8050)8050 = 708 (mm)

- Hy = f+ a—y = 950+ 250—-708 = 492 (mm)
B67:c6f = 1000 (mm)

y = ‘l*_f_(l —x).x = —2_(32482,3 — 8050)8050 = 746 (mm)

32482,32
- H; = f+ a—-y = 1000 + 400 —746 = 654 (mm)
+ Tai mat cat 4 - 4 cach goi 1 khoang x = 12075 (mm)
B61;3:c6f = 50 (mm)

4.50
32400,22

y = ‘:_f_(l —x).x = (32400,2 — 12075)12075 = 47 (mm)

- Hj; = f+a-y =50+ 100-47 = 103 (mm)
B62:cof = 900 (mm)

y= Z.(-x).x = —>2-(32466,7 — 12075)12075 = 841 (mm)
— H, = f+a—y = 900+ 100—841 = 159 (mm)
B64;6:c6f = 100 (mm)
4f 4.100
y = - (=x).x = ———(32400,8 — 12075)12075 = 93 (mm)
- H,e = f+.a—y = 100+ 250-93 = 257 (mm)
B65:c6f = 950 (mm)
4f 4.950
y = 5. (l=x).x = ———=(32474,3 — 12075)12075 = 888 (mm)
— H; = f+a—y = 950+ 250 — 888 = 312 (mm)
B67:c6f = 1000 (mm)
y = Z.(—x).x = =22 (32482,3 — 12075)12075 = 934 (mm)

- H; = f+ a—y = 1000 + 400 —934 = 466 (mm)
+ Tai mat cit 5 - 5 cach goi 1 khoang x = 16100 (mm)
B61:3:¢6f = 50 (mm)

y= L (-x).x = =2_(32400,2 — 16100)16100 = 50 (mm)

12 32400,22
- Hj; = f+a-y =50+100-50 = 100 (mm)
B62:c6f = 900 (mm)
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y = Z.(I-x)x = 20 (32466,7 — 16100)16100 = 900 (mm)
— H, = f+a—y = 900+100—900 = 100 (mm)
B64;6:c6f = 100 (mm)
af 4.100
y= Z.(-x).x = —2-(32400,8 — 16100)16100 = 100 (mm)
- Hyg = f+ a-y = 100+ 250 -100 = 250 (mm)
B65:c6f = 950 (mm)
af 4.950
y = Z.(—-x).x = —=2-(32474,3 — 16100)16100 = 950 (mm)

- Hs; = f+a-y = 950+ 250-950 = 250 (mm)
B67:c6f = 1000 (mm)

4.1000
32482,32

y = ‘f—f.(l —x).x = (32482,3 — 16100)16100 = 1000 (mm)
> H,= f+a—y = 1000+ 400 — 1000 = 400 (mm)

Bang toa do cot thép Du ting Luc dam chu tai cac mat cat

B6 MC1-1 MC2-2 MC3-3 MC4 -4 MC5-5
thép
pDUL | H y H y H y H y H y
1 150 | 0 | 128 | 22 | 113 | 37 | 103 | 47 | 100 | 50
2 11000 0 | 609 | 391 | 329 | 671 | 159 | 841 | 100 | 900
3 150 | 0 | 128 | 22 | 113 | 37 | 103 | 47 | 100 | 50
4 | 350 | 0 | 307 | 43 | 275 | 75 | 257 | 93 | 250 | 100
5 11200 0 | 787 | 413 | 492 | 708 | 312 | 888 | 250 | 950
6 | 350 | 0 | 307 | 43 | 275 | 75 | 257 | 93 | 250 | 100
7 11400 | 0 | 966 | 434 | 654 | 746 | 466 | 934 | 400 | 1000

. TINH DPAC TRUNG HINH HOC TIET DIEN
a) Giai doan 1 (Chi ¢6 dam diic sin, truc trong tam tiét dién 1 — 1)
» Tai mat cat 1 — 1 (MC tai goi)
Ag = Hg'bW + (bl - bW) h1 + (b2 - bW) hz + Tll.A;,S + le.ApS
A, = 1,6.0,6 + (0,6 - 0,6).0,38 + (0,6 — 0,6).0,375 + 5,18.2,073.10° +
5,18.2,763.107°
- A, = 0,985 (m?)

H . by

hy h% ’ ’
S, = (by — by). hy. (Hg - 7) + L2 (by = by). 22+ 1y Apg(Hy = Yps) + Mg Aps. Vs

Trang: 102



PO AN TOT NGHIEP

Trong do6 :
Yio = ab(1ooo+:,200+14oo) ~ 1200 (mm) = 1.2 (m)
ps
Voo = ab(1soj+350.2) — 250 (mm) = 0.25 (m)
ps

a, : Dién tich 1 b6 c6t thép DUL
Ay : Dién tich cot thép duoc kéo xién 1én dau dam

A, : Dién tich c6t thép ndam & phia dudi bau dim con lai

-~ S, =0+ 1'622'0'6 + 0+ 5,18.2,073.10%(1,6 — 1,2) + 5,18.2,763.10°.0,25
~ S, = 0,776 (m’)
Nhu vay :
_Sg _ 0776 _ _
Yog = b = Do = 0,788 (m) = 788 (mm)

Yeig = Hy—Ypy = 1,6—0,788 = 0,812 (m) = 812 (mm)
» Tai mat cat 5 -5 (MC giira nhip)
A, = Hyb, + (by — by,).hy + (b — b,).hy + . A
- A, = 1,6.02 + (0,6 —0,2).0,38 + (0,6 — 0,2).0,375 + 5,18.4,836.10°
- A, = 0,647 (m)
S, = (by — by).hy(Hy —2) +

Trong do :

HZ. by
2

h2

ap.(100.3 + 250.3 + 400)

Yps = = 207 (mm) = 0,207 (m)

Aps

0,3752
2

- Sg
30,207
- S, = 0,503 (m*)

(0,6 — 0,2).0,38.(1,6 _ 0'38) 4+ L6802

— — + (0,6 —0,2). +5,18.4,836.10°

Nhu vay :
_ Sg _ 0503 _ _
Vbg = A, = oem 0,778 (m) = 778 (mm)

Vig = 1,6 — 0,778 = 0,822 (m) = 822 (mm)
+ Tinh momen qudn tinh dam dic trudc :
» Tai mat cat 1 — 1 (MC goi)

n3 hq 2 HE by Hg)?
Iy = (by = by). 2+ (by = by) by (g —2) + "2 4 Hy by, (ypg —2) +

2 12 2
n3 hy)? / /2
(bz - bw) ﬁ + (bz - bw)~h2~(ng - ?2) + nl-Aps~(ytg - yps) + nZ-Aps-(ybg -
yps2
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S Iy = 040+ 2 —2£.11,6.0.6.(0,788 —%) +0+0+5,18.2,073.10%.(0,812 —
1,22+5,18.2,763.10 .0,788—0,252

> I, = 0211 (m* = 2,11.10" (mm*)
» Tai mat cat5-35 (MC giira nhip)

hi\?  H.by

I = (bl — bw) + (bl W)~h1-(ytg - ?) + + Hg‘bW‘(ybg o %)24_

hz h, 2 2
(bz - bw)- E + (bz - bw)-hz-(ng - ?) + nZ-Aps-(ybg - yps)

1,63. 0,2
12

0,383 0,38

> Iy= (0,6 0,2).2 4 (06 - 02)038(0822—T)+

+

0,375

1.6.0.2.(0,778 - %) +(0,6 —0,2).27 4 (0,6 — 0,2).0,375. (0,778 - T) +
5,18.4,836.107.(0,778 — 0,207)?
> I, = 0,193 (mm*) = 1,93.10" (m*)
b) Giai doan 2 (Ké dén su lam viéc cua ban, tiét dién lién hop, truc trong tam 2 —
2)

Chiéu rong c6 hiéu qua cua ban céanh :

L/4 8,05 (m)
b <{12.t,+05.b, & {12.0,185+0,5.0,6 = 2,52 (m)
S 2 (m)

Nhu vay tas€ chonb = 2 (m)
» Tai MC goi :
A, = A, +n.b.hy = 0,985 + 0,775.2.0,185 = 1,27 (m?)

0,185

SI1 = nbhu(y, + —) = 0,775.2.0,185.0.812 + >=)
SI-1 = 0,259 (m%)

Khi dé :
1-1
C=3%" = 222 _ 0204(m) = 204 (mm)
Ag 1,27
Ybe = :ng +C
V@y:> Yic = H_:Vbc
Yic = YVtg — C

Ype = 0,788 + 0,204 = 0,992 (m) = 992 (mm)
=1 y,, = 1,80 —0,992 = 0,808 (m) = 808 (mm)
v,e = 0,812 — 0,204 = 0,608 (m) = 608 (mm)

Do dé :

b.h3 he\2
I = Ig+Ag.C2+nc[1—2f+hf.b(ytc—?f> ]
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0,185

2.0,1853 +01852(0808_T) ]

- I, = 0,211 + 0,985.0,2042 + 0,775
- I. = 0,40 (m*

= Tai MC giita nhip :
A, = A +nbh; = 0,647 + 0,775.2.0,185 = 0,93 (m?)

SI' = nbhp(y, + %) = 0,775.2.0,185.(0,822 + @)
SI-1 = 0,262 (m%)
Khi d6 :
1-1

C = SA - % = 0,282 (m) = 282 (mm)

Ybc = Ybg t C
Vay = (Ve = H=ypc &

Yic = Ytg — C

Voe = 0,778 + 0,282 = 1,06 (m) = 1060 (mm)
Vie = 1,80 — 1,06 = 0,740 (m) = 740 (mm)
Vic = 0,822 — 0,282 = 0,54 (m) = 540 (mm)

Do d6 :
I = Ig + A, C2+nc[—+hfb(ytc—ﬁ)]

0,185

+0,185.2 (o 740 — T) ]

2.0,1853

- [, = 0,193 + 0,647. 02822+0775[

- 1. = 0,370 (m*)
IV. TINH UNG SUAT MAT MAT TRONG COT THEP DUL
1. Mat mat do nén dan hoi bé tong (moéi lan cang 1 bd) : Af pgs

Bién dang cua bé tong va cot thép tuong d6i khi co ngan dan hoi :

E'p
Afpps = F'fcgp
Ccl

Trong do :
E, : Mo dun dan héi ctia thép DUL = 197000 (Mpa)

E.; : Mo dun dan hoi ctia bé tong khi truyén luc cang trudc
Ey = 0,043.y°.\/f! = 0,043.2500'°.v/50 = 38007 (Mpa)

fepg + TOng ting sudt tai trong tam b6 c6t thép do luc cang trude va trong luong
ban than dam 6 tiét dién c6 M,

F. F.e2 My,.e
g = — o — i Moy

cpg A
g

g g

e, : Khoang céch tir trong tam cot thép dén TTH 1 - 1
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Mg, : Momen trong lugng ban than dam chu

F; : Luc cang trude bo cot thép cuong do cao

F; = 0,7.fpu-Aps = 0,7.1860.4836 = 6,29.10° (Mpa)
» Tai MC goi :

_ 6,29.10°  6,29.10°.0,5382

Jevs =~ 5985.106 21110

= fepg = — 6,38 (Mpa)
= Tai MC giira nhip :

6,29.10°  6,29.10°.5712  2356,22.10%.571

fepg = — 0647.106 193.1011 ' 1093.101
= fpg = — 13,38 (Mpa)
Khi d6 :
» Tai MC goi :
Afpps = ) Nfeen| = 197000 .|—6,38]
E. | &P 38007
= Afpgs = 33,07 (Mpa)
= Tai MC giita nhip :
Afpps = E Nfeen| = 197000 .|—13,38]
E. '8P 38007

= Afpgs = 69,35 (Mpa)
2. Mat mat do co ngot bé tong : Af pgp
Afpsg = (117 — 1,03H) = (117 — 1,03.70) = 44,9 (Mpa)
V6i H: Do am clia moi truong
3. Mat mat do tir bién cua bé tong : Af pcg
Tur bién chi xét v6i nhitng tai trong lau dai :
Afper = 12. |fegp| — 7,0.|Afgp| = 0
Af qp : DO thay d6i Gng sudt trong bé tong tai trong tam c6t thép DUL do tinh tai
sau khi tac dung luc nén F; (do tinh tai 2 tdc dung sau khi c6 luc F; bao gébm trong
lugng ban mat cau + tdm dan + lan can + 16p phu).
» Tai MC goi :
Cée;, = 538 (mm);e. = eg+ C = 538 + 212 = 750 (mm)
I, = 2,11.10" (mm*)
I, = 4,0.10" (mm?
Mgs = 2196,80 (KN.m)
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My, = 1158,67 (KN.m)

< P Mgs Mda
Mat khac v6i : Afeq, = — i .eg — Ij . €c
2196,80.10° 1158,67.10°
= Afcdp = — W .327 — T a1011 .750 = —5,52 (Mpa)
Khi d6 :
= Afpcg = 12.|-6,38| — 7,0.15,52| = 37,92 (Mpa)
Trong do :

Mys : Momen do trong lugng ban mat cau + tdm dan + dam ngang
My, : Momen do trong luong 16p phu + lan can
eg ; €c : Khoang cich tr TTH dén trong tam c6t thép tai MC 1 — 1 va2 -2

I, ; I. : Momen quan tinh tiét dién dam ddc san lién hop.

g
= Tai MC giita nhip :
Mgs

2 Mga
Co : Af g, = — ey — .e
cdp Ig g Ie c

V6i 1 eg = 571 (mm) ;e = eg+ C = 571+ 282 = 853 (mm)
I, = 1,93.10" (mm?)

I. = 3,7.10"" (mm*)

Mygs = 2196,80 (KN.m)

Mg, = 1158,67 (KN.m)
y L e Mg Mgq
Mait khéc v6i : Afogp = — i ey — I‘Z .€c
2196,80.10° 1158,67.10°

= Afcdp = — W .571 — W .853 = — 9,18 (Mpa)
Khi dé6 :

:> AfPCR = 12.|—13,38| _7,0|_9,18| = 96,30 (Mpa)
Trong do :

Mys : Momen do trong lugng ban mat cau + tdm dan + dam ngang
My, : Momen do trong luong 16p phu + lan can
eg ; €. : Khoang cch tir TTH dén trong tam c6t thép tai MC 1 — 1 va2 -2

I, ; I, : Momen quan tinh ti€t dién dam ddc san lién hop

g
4. Mat mat do chung rao cot thép : Afpg
Afpr = Afpry + Afpg,

a) Mat mat khi cang kéo :
1924t fpi
Afpri = ——|7— — 0,55 ).fp
40 \fyy '
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Trong do6 :
t : Thoi gian tinh tir khi cang kéo dén khi truyén luc max = 4 (ngay)
fny : Cudng do chay quy dinh cta c6t thép kéo trude fp, = 0,9.fp,

fp

; : ung suat ban dau trong bé cot thép & cudi giai doan cang
fpi = fpt — Afpes
fpt : Ung suat du kién cang kéo f,, = 0,74.f,, = 0,74.1860 = 1376,4 (Mpa)
» Tai tiét dién goi :
= fpi = 1376,4—33,07 = 1343,33 (Mpa)
Véi: f,, = 0,9.1860 = 1674 (Mpa)

_ lg244 (134333
= AMppy = 22(E22 _ 055).1343,33

16,80 (Mpa)
» Tai tié€t dién giira nhip :

= f, = 1376,4 69,35 = 1307,05 (Mpa)

Véi: fp, = 0,9.1860 = 1674 (Mpa)

lg24.4 (1307,05
40 1674

= Afop; = — 0,55).1307,05 = 14,95 (Mpa)

b) Mat mat sau Khi truyén luc :
Véi tao c6 do chiing thap, mat mat sau khi truyén luc :
Afors = 0,3[138 — 0,4 . Afpps — 0,2 . (Afpgg + Afpcr)]
» Tai tiét dién goi :
Afor, = 0,3[138 — 0,4.33,07 — 0,2. (44,9 + 37,92)]
= Afpr, = 32,46 (Mpa)
» Tai tiét dién giira nhip :
Afor, = 0,3[138 — 0,4.69,35 — 0,2. (44,9 + 96,30)]
= Afpr, = 24,60 (Mpa)
Nhu vay : Mat mat do chung rao cot thép : Afpg
Afpr = Afpry + Afpry
» Tai tiét dién goi :
= Afog = 16,80 + 32,46 = 49,26 (Mpa)
» Tai tiét dién giira nhip :
= Afog = 14,95 + 24,60 = 39,55 (Mpa)
V. KIEM TRA CHONG NUT THEO TTGH SU DUNG
1. Kiém tra giai doan truyén luc nén vao dam
+ ng suat bé tong thé trén (kiém tra tng suat kéo) : Tai tiét dién goi va giira
nhip
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» Tiét dién giira nhip :

F. F..e My O,ZS\E
ftiz_A_l+%-Ytg_I_g-Yth “
g 8 g [ful = + 1,38 (Mpa)

0,25.\/f; = 025.V44 = 1,66 (Mpa)

Trong do6 :

F, : Luc nén truGc tinh v6i mat mat ting sudt do nén dan hoi bé tong va do chiing
rdo cot thép .

F, = [0174-fpu — (Afpes + AfPRl)] . Aps

F, = [0,74.1860 — (69,35 + 14,95)] . 4836 = 6,25.10° (N)

A, : Tiét dién dan hoi diic san = 647000(mm?)

¥ : Khoang céch tir vi tri kiém tra ting suat dén TTH dam ddc san = 822 (mm)

e, : Khoang céch tir tim céc bo thép dén TTH dam diic san.

€ = Yog— Yps = /88— 207 = 571 (mm)

I, : Momen qudn tinh tiét dién dim ddc sén = 1,93.10"" (mm*)

M,, : Momen u6n do finh tai dam diic san = 2356,22 (KN.m)

fo; : Cudng do chiu nén ctia bé tong tai thoi diém cang thép

fi = 0,6.44 = 26,4 (Mpa)

Afpgs : Mat mat tng suit do nén dan hoi bé tong

6,25.10° 6,25.109.571 2356,22.10°
= fu = - 647000 T 1,93.1011 .822 - 1,93.1011 .822
= fi; = — 4,50 Mpa) < [f;] = + 1,38 (Mpa) = Dat

» Tiét dién tai goi :
Véi: F = (0,74 fou — (Afpes + Afpri)] - Aps
= F, = [0,74.1860 — (33,07 + 16,80)] . 2763 = 3,66.10° (N)
3,66.10°  3,66.10°.538
Ju =~ 585000 ~ 2,11.1011
= f; = —11,29 Mpa) < [fy] = + 1,38 Mpa) = Dat

+ tng suat bé tong thé dudi (kiém tra ing suat nén) : Kiém tra tai tiét dién goi va
giita nhip :

» Tiét dién giira nhip :

ﬂ Fj.eg Mgg

foi = T Ag + ;- Yve T - Vbg > — [

_ _ 62510° 6,25.10°. 571 2356,22.10° o
= Joi = 6a7000 T 1,93.1011 778 - 1,93.1011 778 2 — fei
= fbi = - 4’77 (Mpa) > _fC,l = - 2614 (Mpa) = Dat
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= Tiét dién tai goi :

Fi Fi.eg
fbl - A_g - Ig Ybg
3,66.10° 3,66.10°.538
= foi = - 985000  2,11.1011 .788
= fbi = - 11’07 (Mpa) > 0a6 . f;‘, = - 26;4 (Mpa) = Dat

2. Kiém tra wng suat bé tong giai doan khai thac :
+ 1Ung suat bé tong thé trén : (Kiém tra us nén) Kiém tra tai vi tri giita nhip
Ff Ff.eg Mdg + Mds _ Mda+ML

for = — 1+ Vg = T Vg~ — Ve
Ay 1 g Iy g I, ¢

g
M,, : Momen u6n do tinh tai 1 ti trong ban than dam

M,, : Momen u6n do tinh tai 2 gébm : Lan can + 16p phu

M; : Momen do hoat tai khai thac

I, : Momen quan tinh tiét dién lién hgp

y. : Khoang céch tir vi tri kiém tra us kéo — Trong tam tiét dién lién hop
Afpr : Toan bo tng suat mat mat

Afpr = Afpes + Afpsg + Afpcr + Afpr

= Afpr = 69,35+ 44,9 + 96,30 + 39,55 = 250 (Mpa)

Fy : Luc nén tru6c sau toan bo mat mat Afpr

Fr = (0,74. fpu — Afpr) - Aps
Fr= (0,74 .1860 — 250). 4836 = 5,45.10° (N)

5,45.10° 5,45.10°. 571
= =— = ’ .822 —
fer 647000 1,93.1011

(2356,22+ 2196,80).10° (1158,67+2229,25).10°
.822 —
1,93.1011 3,27.1011

C6 fof = —22,15 (Mpa) >— 0,45.f/ = —22,50 (Mpa) = Dat
+ 1ung suat bé tong tho dudi :

= for =

5,45.10°  5,45.106.571 ,778_I_(2356,22+2196,80).106 778+(1158,67+ 2229,25).106

647000 1,93. 1011 1,93. 1011 3,27. 1011

Co: fyr = 2,82 (Mpa) < 05./f/ = 3,53 (Mpa) = Dat

.732

.1060

V1. KIEM TRA CHONG NUT THEO TTGH CUGNG PO |
1. Kiém tra sitc khang uon cua tiét dién
biéukién: M, < ¢ . M,
M, : Momen u6n tinh theo TTGH cuong do 1
M, : Sttc khang u6n danh dinh cua tiét dién
¢ : Hé s0 stic khang udn cua tiét dién . BTICT DUL ¢ = 1
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a =ﬁ1.C

(50-28)

By = 0,85—0,05.@ = 0,85-0,05. = 0,693

Trong do :
a : Chiéu cao mién chiu nén quy déi ctia BT theo dién phan bs déu
C : Chiéu cao mién nén thuc
p; : Hé s6 quy d6i U'S nén trong bé tong
fps : ing suat cot thép DUL c6 dinh bam véi bé tong
fos = fru-(1- k. i) véi k = 2.(1,04 - %) = 028
= Xac dinh vi tri truc trung hoa TTH :
Giasu C < hy : TTH di qua canh
Chiéu cac luc Ién phuong ngang
C = 0,85 .fc'.,Bll.(b —by). il(f.A;:.l?;pru < hf
0.85 f¢. By by + ——5-P%

0,85.50.0,693.(2000 — 200) . 185 — 4836. 1860

C= 0,28. 4836.1860
0,85.50.0,693.200 + ~—Ties

= C =176 (mm) < 185 (mm)

K&t luan : Vay truc trung hoa TTH di qua canh.

Nhuvay: a = ,.C = 0,693.176 = 121,97 (mm)
= Tinh M, :

Lay momen vdi trong tam mién nén ctia dam (diém giita a)

M, = Aps fps - (dp —g) = 4836.1820,12. (1593 —

121,97)

121,97
1593

V6i fos =1860.(1—028.227) = 1820.12 (Mpa)

— M, = 13485 (KN.m)
= ¢.M, >M, = 13485 (KN.m) > 1297527 (KN.m) = Dat
2. Kiém tra gidi han vé cot thép

= Cot thép chiu kéo toi da

L <042 o 25 - 011 <042 = Pat
d 1593 :

P

» Kiém tra ham luong cét thép téi thiéu
Piéukien: ¢ . M, > max 1,2. M,,
M., : Momen thé hién sitc khdng nit tinh theo ddm 1am viéc & giai doan dan hoi.

M, = (Mg, + My + My, + M, + AM)
AM = Af, .=

' Ybc
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Afy, = fr—fbf

fbf = 2,82 (Mpa)

fr = 0,63./f = 0,63.4/50 (Mpa) = 4,45 (Mpa)
= Af, = 4,45-2.82 = 1,63 (Mpa)

3,72.1011
1060

= M,, = (2356,22 + 2196,80 + 1158,67 + 2229,25 + 567,75)
— M. = 8508,69 (KN.m)
Kiémtra:: ¢ .M, = max 1,2.M,,
& ¢.M, = 13485 (KN.m) > 12.M,. = 1021043 (KN.m) = Dat
VII. KIEM TRA SUC KHANG CAT CUA TIET DIEN
.V, >V,
¢ : He s6 stic khang cat. Ldy ¢ = 0,9
V, : Luc cat tinh theo TTGH cudng do 1
V., : Siic khang cat danh dinh cta két cau

Ve + Vo + Vp
0,25.]‘;. bv. dV' Vp

1. Tinh toan chiu cit cho tiét dién cach goi dy

Nhu vay : = AM = 1,63 . = 567,75 (KN.m)

V, = min {

> 0,5.dy.cotgf

Tiét dién nguy hiém vé luc cit cdch goi : { > d,
dy : Chiéu cao chiu cét c6 hiéu (K/c tir tim CT chiu kéo + tim ving BT chiu nén)

de -~
dy = max40,9.d,

0,72.h
d. : Khoang céch tir thd nén xa nhét dén trong tam thép bang véi gid tri dp
a=p;.C=0693.176 = 121,97 (mm)
d, = dp = 1593 (mm)
h : Chiéu cao dam
de—> =1593 - = 1532,02 (mm)

= dy = maxy (9.4, =0,9.1593 = 1433,70 (mm)
0,72.h = 0,72.1600 = 1152 (mm)

2. Luc cat cho cot xién (Stric khang cat danh dinh do cot thép DUL)
Chiéu dai truyén lyc = 49.D,, = 49.12,70 = 622,30 (mm)

> 0,5.d, . cotgb (mm)
> d, = 1532,02 (mm)

121,97

Tiét dién nguy hiém vé luc cit cdch goi : {
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AH
Yy = arctg m
AH = H, — 185 —207 = 1800 — 185 — 207 = 1408 (mm)
1408 |
11000

= y = arctg
Khi dé6 :
n,: SO bo thép uon xién

nu . R A sz A 2
Vp = o F¢. sina n : Tong so bo cot thép

F¢ : Luc cang truéc thép DUL ké dén toan bo mat mat iing suat
=V, = % Fr.sina = ; 5,45.10%.5in7° = 284,65 (KN)

= Biéu d6 bao momen va biéu dé bao luc cit

* Biéu d6 bao momen (KN.m)

MlOZ M103 M104 M105 @

Mu=.
/
12231,75
/ 1297527

\
\
\
\
\
\
‘L‘ Biéu db bao luc cit (KN)
\
\
\
\
1

968,3
638,69
316,31

Noi suy ta dugc :
{Mu = 3774,90(KN. m)
V, = 1597,67 (KN)
3. Strc khang cit danh dinh cua cot thép dai
Ay . fy. dy .(cotgh +cotga) sina

V_

s = Sq

A, : Téng dién tich dai chiu cat

Sq¢ : Khoang cach céc cot dai

fy : Cudng do tinh todn cot thép dai

0 : Goc nghiéng cta tng suat nén xién

a : Goc cha cot dai v6i truc ddm = 90° . Khi d6 cotga = O vasina = 1
Xac dinh 0 ; B (tra theo bang va toan do)

D¢ tra dugc ta phai tinh cac dai lugng &, va V/fY

&, . Bién dang ty doi trong cot thép chiu kéo
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(%) +0,5.My, + 0,5V, .cotgh — Aps . fpo
v

£, = < 0,02

Es.As +Ep . Aps

V : (ing suat cat trong bé tong

Vu-¢.Vp _ (1597,67 - 0,9.284,65).103

¢.by.dy 0,9.200.1532,02 = 4,87 (Mpa)

V =

f7 : Cuong do chiu nén tinh todn cua bé tong

Tinh: ~ néu % > 0,25 => Phai chon lai tiét dien b va h.
C (4

Z =2 _01<025 = Pat

fc 50

4. Sitc khang cit danh dinh cua bé tong

V. = 0,083.8.Jf .b,.d,

= V., =0,083.3,6 ~/50.200.1532,02 = 647,08 (KN)
5. Tinh toan va bo tri cot thép dai chiu cat

— 647,08 — 284,65

1597,67

. Vu
Tinh : V, = E_VC_VP =

= V, = 843,46 (KN)
Chon c6t dai c6 duong kinh d, = 14 (mm)

d? 142 2
= A, = Ny, . TT.° = 4.77.7 = 615,44 (mm"®)

ng, = 4: SO nhanh dai
= Budc cot dai :
Ay .fy. dy. cotgh 615,44 . 400. 1532,02. cotg30

Sd = Vs - 843,46.103
= Sg < 774,12 (mm)
Avf 615,44.400
Va:Sy < L = ’ = 2097,26 (mm)
0,083. [fr.by 0,083.4/50.200

Tacéd : V, = 1597,67 (KN) > 0,1.f..b,.d, = 1532,02 (KN)
Nhuvay : S; < 04.d, = 04.1532,02 = 612,81 (mm)
= Vay chon c6t dai nhu sau :
Khoang cach tir Om +2,4m : B6 tri thép ¢ 14a150 (mm)
Khoang céch tir 2,4m =+ 3,4m : B0 tri thép ¢p 14a200 (mm)
Khoang céch tir 3,4m =+ 29,6m : BO tri thép ¢ 14a200 (mm)
VIII. TINH DO VONG KET CAU NHIP
1. Kiém tra d¢ vong do hoat tai :

Tinh do vong tai mat cét c6 toa do x do luc P ¢6 toa do a va b theo hinh vé :
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P
—
\\\‘\Hyn“,,ﬂ/’/}@f
a b

_ p.b.x 2 12 .2
y = 6.Eclcl ( b* —x%)

So do6 chat tai tinh do vong theo xe 3 truc :

43 43

145 1145 Y35

pi = p, = 145.10° (N); p, = 35.10° (N) — Tinh do vong khong hé s6.
* Do vong tai MC giira nhip do hoat tai : (cdch goi 1 khoang1 = 16500mm)
+ Do vong do 4p luc P, gayra: b = 16500 + 4300 = 20800 (mm) ; x = 12200
(mm)
145.103.20800.12200
6.38007.2,48.1011.33000

= yp1 = 10 (mm)

= Yp1 = (330002 — 208002 — 1220072)

+ Do vong do dp luc P, gayra: b = 16500 (mm) ; x = 16500 (mm)
145.103.16500.16500
6.38007.2,48.1011.33000

=  Ypz = 11,52 (mm)

=y, = (33000% — 165002 — 165002)

+ Do vong do dp luc P; gayra: b = 12200 (mm) ; x = 20800 (mm)
35.103.12200.20800
6.38007.2,48.1011.33000

= Yp3 = 2,42 (mm)

(330002 — 122002 — 208002)

f—t yp3:

+ Do vong cac dam chu coi nhu chiu luc giong nhau khi chat tai tat ca cac lan xe.
. B 10000 .
Solanxe:n = —— = = 2,86 (lan)
3500 3500
Hé so6 xung kich lan xe : (1 +IM) = 1,25

+ Do vong 1 dam chi tai MC gitra nhip gay ra :
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(Ypl + sz + Yp3)-n1
n .

(10 + 11,52 + 2,42).2,86
7 .

1,25

y = 1,25

= y = 12,23 (mm)
33000
800

Kiémtra: y < BLR & 12,23 < = 41,25 (mm) — Dat yéu cau

2. Tinh d¢ vong do tinh tai — luc cang trudc va do vong
* Po vong do luc cang thép DUL :
5.w.l*

Apy, = — s
put 384.E,.1,

Trong d6: w = 8';;'6 voi 1 e = e, = 571 (mm);I, = 3,72.10" (mm*)

p = (08.f,u — Afye)-Aps = (0,8.1860 — 250).4836 = 5986968 (N)

oW = 8.5986968.571 — 2512 (mm)

330002 ’
Nhu vay :

5.25,12.33000*

Aour = = 35a 38007372, 100 2745 (mm)

* P vong do trong luong ban than dam (giai doan 1) : Do g, = 34,3 (N/mm)
5 g.l* 5.34,3.33000*
Ag, = = 37,46 (mm)

T 384 E.I;  384.38007.3,72.10'!

* D¢ vong do tinh tai 2 (giai doan 2) : Do g, = 8,62 (N/mm)
5 g.l*  5862.33000

T 384 E,  384.38007.3,72.1011
* Po vong nguoc khi thi cong : Do vong can tinh

Ag, = 9,41 (mm)

yr = Apyr + Qg + Ay
= yr = — 27,45+ 37,46 + 9,41 = 19,42 (mm)
Két luan : Do vong nguoc khi thi cong 1a 19,46 (mm).
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CHUGNG III: TINH TOAN TRU CAU

I. SO LIEU TiNH TOAN
1. YEU CAU THIET KE
* Tinh toan tru T1 : Phuong én 1
» Tai trong HL 93, tai trong ngudi 300 (Kg/m?)
» K&t ciu nhip trén tru :
~ Nhip trdi : Ddm chit I vat liéu bing BTCT UST dai 33m v6i I, = 32,2m
— Nhip phai : Dam chit I vat lieu bang BTCT UST dai 33m véi 1, = 32,2m
» Khé cau :
B=10+2.1,5+2.0,5+2.0,25 =14,5 (m)
Mit cat ngang gom 7 dam chit I vat liéu bang BTCT UST cach nhau 2m.

Song thong thuyén cap V.
2. QUY TRINH THIET KE

Quy trinh thiét k& 22TCN 272 — 05 do Bo GTVT phat hanh.
3. KiCH THUGC TRU

» Sodo Cau :
SO DO THIET KE TRAC DOC CAU
(TY LE : 1/500)
5 10 10
r 3300 f 3300 Li 3300
TTTTTTTT B[ |

KHO THONG THUYEN MNTT

m
¥

8 coc khoan, gIm
chiéu dai | = 25(m)

Cit nhé x6p
E= sadiomem
4 sét déo quanh
Cit to chat

* Sodo6 Tru:
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75
75

225 1000

900 (Es

MCA-A

100 100
1 *
200
b4 ] } b
105 | 330 330 330 \\ﬂ
3.1. VI TRi CAO B0

- Cao do MNCN : 83,70 m

- Cao do MNTN : 77,06 m

- Cao do MNTT : 79,50 m
3.2. CAC LGP DIA CHAT

- Lép 1: A sét déo quanh

L&p 2: Cat nho x6p

L6p 3: Sét déo mém

L6p 4: A sét déo quanh
Lop 5: Cat to chat
3.3. TAI TRONG TAC DUNG
* Tinh tai taic dung (khong hé so6)

v" Tinh tai theo phuong doc Cau :

1050

200

900

200

-~ =
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i

|

+ VET : Phan luc goi trai do trong lugng k/c nhip (KN)
+ VDfC : Phan luc goi phai do trong lugng k/c nhip (KN)
+ V}i : Phan luc goi trai do trong lugng 16p phit (KN)
+ VD];V : Phan luc goi trai do trong luong 16p phu (KN)

+ gl : Trong luong k/c nhip trai (khong ké 16p pht)/1m dai cau (KN/m)
+ g£ .+ Trong lugng k/c nhip phai (khong ké 16p pht)/Im dai cau (KN/m)
+ gt : Trong luong 16p phit — nhip trdi/1m (KN/m)
+ gCJ;W : Trong lugng 16p phu — nhip phai/lm (KN/m)
Tinh tai tdc dung Ién tru c6 thé chia thanh cac ti trong nhu sau :
* Tinh tai ban than tru :

Bao gom toan bo tai trong ban than ctia két cau tru cling nhu ctia bé méng

Cong thitc xdc dinh : P, = V; . y;

Trong do6 :
+ P, : Tai trong ban than thanh phan thi i cta tru
+ V, : Thé tich khéi thanh phan thi i cha tru
+ y; : Trong luong riéng tuong ung thanh phan th i

Trong lugng xa mi tru + da ké goi :
P = V.yue = 52,03.2,5 = 130,08 (T) = 1300,8 (KN)

Trong lugng phan than tru : (tir dinh bé dén day xa mii)
P, = V.ype = 182,03.2,5 = 455,09 (T) = 4550,9 (KN)

Trong lugng bé moéng :
P, = V..vVn = 120.2,5 = 300 (T) = 3000 (KN)

= Tinh tai két cau phan trén :
- Tinh tai phan 1 : Bao gom trong lugng ban than cta két cau nhip dam bao

gom (dam chu + ban mat cau + dim ngang) g, = 34,3 KN/m.
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- Tinh tai phan 2 : Bao gom toan bo trong luong ban than cua cac 16p pht mat
cau, lan can, m6i n6i va mot s6 thiét bi, cong trinh phuc vu trén cau.
+ Tinh tai lan can + md&i noi : Phan b déu trén toan chiéu dai dudong anh
huong véi cuong do 2,19 (KN/m).
+ Tinh tai 16p pht mat ciu : Phan bo déu trén toan chiéu dai dudng anh
huong véi cuong do 6,43 (KN/m).
= g8 = gb. = 343 +2,19 = 36,49 (KN)

= gpw = 6,43 (%)

Nhu vay :
. f 36,49.32,2
Voe = Voo = — = 587,49 (KN)
. f 6,43.32,2
Vow = Vow = — = 103,52 (KN)

4. HOAT TAI THANG PUNG
4.1 XEP TAI PHUONG DOC CAU
+ VT . Phén luc g6i trdi do hoat tai xe 3 truc tiéu chuén.
+ Vh]; : Phan luc g6i phai do hoat tai xe 3 truc tiéu chudn.
* Truong hop 1 : Xép 1 xe tai 3 truc

4.30 4.30
K —t

Coro

145 145 35 bah V1

"

0.866 |1 0.866
32.20 32.20

» Cach tinh xe tai 3 truc :
V3T = n..mp.(1 +IM).y,.[145(1 + 0,866) + (35.0,866)]

Trong do :

y,.: Hé s0 tai trong xe tai thiét k&, y, = 1,75

IM : Hé s6 xung kich ctua xe, IM = 0,25

n; : SO lan xe thiét k€. n, = 3

m; : Hé s0 lan xe thiét k€& :
1,2
+ Néu2lanxethim, = 1,0
+ Néu 3 lan xe thim; = 0,85

+ Néu 1 lan xe thi m
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= V3= 3.0,85.1,25.1,75.[145(1 + 0,866) + (35.0,866)] = 1678,35 (KN)
* Truong hop 2 : Xép 2 xe tai 3 truc
Do 2 nhip giong nhau nén ta tinh cho V,, (max)

Trudng hop hoat tai Vi (max) : V)] = Vh]; = V,, (max)

430430 150 430 430

& & l é i l q.= 9.3KNim

145 145 35 145 145 35
Pah V;
(KN)
0.267 3\\ 5 SKNm
- 0.733
32.20 32.20

+ Hoat tai do xe 3 truc :
V3T = 09.n. m.(1+IM).y,.[145(1 + 0,866 + 0,4 + 0,267) + (35(0,733 +
0,267)
V3T = 09.3.0,85.1,25.1,75.[145(1 + 0,866 + 0,4 + 0,267) + (35(0,733 +
0,534)
= V2" = 2019,60 (KN)
+ Hoat tai do tai trong lan :
VEY = 09.qnL.n.m.y, = 0,9.9,3.64,4.3.0,85.1,75 = 2405,42(KN)
+ Do tai trong nguoi gay 1én :
= queL.nmpy;, = 3.64,43.0,85.1,75 = 862,15 (KN)
4.2 XEP TAI PHUONG NGANG CAU (Gém 7 dam 1 dat cach nhau 2m)

Gan ding xem nhu céc tai trong truc ti€p tdc dung 1én md tru, tly theo cau tao

Ng
Ve

mat cit ngang — C6 cdc so do tdc dung cla tai trong :
» Chat 2 lan xe + 2 lan 1€ bo hanh :
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XEP TAl THEO PHUONG NGANG CAU
(Ty 1& 1 : 100)

q,,= 3KN/m A\ A

0.5 0.3 1.8 / 12 3 1.8 12 B
[ 1 1 1 1
9z 47 47 47 g = 9.3KN/m
72.5 725 72.5 725 LN
EETEETTEETEILY,

Ta tinh duoc :

e, = 5—0,5—0,3—1,8—1,2—1,8—0,6
e, = 12—'5—0,5—0,3—1,8—1,2—1,8—0,6
e, = 1,05(m)

» Chat 2 Ian xe + 1 lan 1€ bo hanh :

XEP TAlI THEO PHUONG NGANG CAU
(Ty 1& 1 : 100)

q,.= 3KN/m A\ A

0.5 0.3 1.8/ 12 1.8 1.2

1 1 1
9z q = 9.3KN/m
y72.5 72.5& %2.5 72.547 LN

EHHHLHH AN EE

Lan can Vach son VirY LN
v 'Ng l ex
en
Tuong tu :
e, = 1,05 (m)
N B B
Va:e, = - — 05 — =
2 2
14,5 1,5
en = - - 0;5 -
2 2
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e, = 6(m)

5. LUC HAM XE (Luc nim ngang theo phuong doc cdu) : W, (c6 hé so)

+ Dugc 14y theo diéu 3.6.4 (22TCN 272 — 05)

+ Luc ham xe dugc truyén tir két cdu trén xuong tru qua goi dd. Tuy theo ting loai
g0i ciu va dang lién két ma ty 1é truyén cua luc ngang xudng tru khac nhau. Do
cdc tai liéu tra cttu khong cé ghi chép vé ty 1é anh hudng ctia luc ngang xuong tru
nén khi tinh todn 14y ty 1¢ truyén bang 100%.

+ Luc ham dugc 14y bang 25% trong luong clia cac truc xe tai hay xe 2 truc thiét k&
cho méi lan dugc dat trong tat ca cac lan thiét k€ duoc chat tai theo di€u 3.6.1.1.1
va coi nhu di cung 1 chiéu. Cdc luc nay dugc coi nhu tic dung theo chiéu nam
ngang cdch phia trén mat dudng 1,8m theo ca 2 chiéu doc dé gay ra hiéu ting 16n
nhat.

+ Phai 4ap dung hé s6 lan quy dinh trong diéu 3.6.1.1.2

W, : Dat cach mat duong 1800mm.

=W

1800 Mat dudng

|
|

W, = 025QP;).n;.. my
Trong do6 :
Y. P; : La tong trong luc clia tat ca céc truc xe tai 3 truc
+ Néu doc cau chi xép 1 xe tai thi: ), P; = 35+2.145 = 325 (KN)
+ Néu doc cau xép 2 xe tai thi : ), P; = 0,9.325.2 = 585 (KN)
= W, = 025} P;).n.m_ = 0,25.585.3.0,85 = 372,94 (KN)
Két qua tinh toan dugc nhu sau

Tiét dién Chan tru Bé méng
h (m) 14,6 16,6
H, 372,94 372,94
M, 544492 6190,80
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6. LUC GIO (GIO NGANG)
* Phuong doc cau
v" Gi6 tac dung 1én tru :
Wp = 0,0006.V2A.C; > 1,8.A, (KN)
Trong do :
+ A,: Dién tich chan gi6
+ C4: Hé so can vGitru dac C; = 1

Vi dién tich chin gi6 thay d6i — Chia nho dé tim trong tam

CAU TAO MAT CAT NGANG CAU

(TY LE: 1/200)
. 725 XK 725 . XK
i i 250
125 200 200 200 200 200 200 125 et
2, . . . . P10,
f— f 1 1 f T
N . N .
75 75
750 75
4 4
N s 35 35
225 1000 225
MNTN 1050 1050 MNTN
i [eTaTal < P ‘ ‘ ‘ ‘ ‘ ‘ gy < anp i
5 < HH
o ©
= =
100 100 160 160
1 —*t 1 1
4 N 4 i
200 200 200 200
HQ M M \/ﬂ M M
[C [[ﬂ H:m Vjﬂ H:m H:m
4 4 T
300

—_ — :
105 | 330 330 330 | 105 100 / 100

Theo diéu 3.8.1.1 Quy trinh 22TCN 272 — 05 ctia bo GTVT.
Toc do gio thiét k€ V phai duoc xac dinh theo cong thitc: V = V5. S
+ V : Van toc gi6
+ Vp: Van toc gi6 tra theo ving quy dinh ctia Viét nam (m/s)
= Lay o vung I ¢c6 Vi = 53 (m/s)
- S : Heé s6 diéu chinh véi khu dat chiu gi6 va do cao mat cau theo quy dinh, tra
bang 3.8.1.1-2. (M0 tru Cau)
Tra S = 1.12 d6i v6i khu vuc mat thodng nudc, dd cao mat cau so véi mat nude la
4,1m
Vay ta c6 tai trong gi6 thiét ké 1a :
= V = V.S = 53.1,12 = 59,36 (m/s)

Tt hinh vé ta co :
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A, = 44,96 (m?)
Suy ra: W& = 0.0006.V2.A,.C; = 0.0006.59,36 2. 44,96.1 = 95,06 (KN)
Vay W5 > 1,8.A, = 80,93 (KN) - Thda min
v Gi6 doc cau tdc dung 1én xe :
Wy =q¢.B
Trong do6 :
B : La chiéu rong toan bo cau.
g2 : Cudng do gi6 doc tac dung lén xe. Ly bang 0,75 KN/m
WP Tac dung cich cao do mat dudng 1800mm
- WP =q2.B = 0,75.14,5 = 10,875 (KN)
* Phuong ngang cau
v" Gi6 tac dung lén tru :
Wy = 0,0006.VZA, >1,8.A,
Trong do6 :
A, : Dién tich chan gi6
Tuwhinh v€ : A, = H,.B,
H, : La chiéu cao muc nudc dén dinh tru
B, : Chiéu rong tru theo phuong doc cau
- A, = HyB, =49.138 = 8,82 (m?
- WY = 0.0006.V2.A, = 0.0006.59,36 %.8,82 = 18,65 (KN)
Vay WF >1,8.A, = 15,88 (KN) — Thoéa man
v" Gi6 ngang tac dung vao két cau nhip : W,

q¢ - Tai trong gi6 phan bd déu (KN/m) theo phuong ngang ciu
qe = 0,0006.V2H, Véi H, = h, + h,

Cong thiic nay xem lan can va dam 1a khong c¢6 khoang hé

Hd—+Hict

+—H nIZT Hn/2—
+——Hn=2800——+
+—Hn/2——Hn/2—

h,. : Chiéu cao lan can

h, : Chiéu cao dam chu
W, - La luc tap trung,dat tai gitta chiéu cao cta H,, tic dung theo phuong ngang cau
— Khi 2 nhip dam don gian.

n (er+lp)

Wi = qp. = = 0,0006.59,36 %.(1,0 + 1,8).(

33 +33
2

) = 195,35 (KN)
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v" Gi6 ngang cdu tiac dung lén xe :
Wyt . Dat 6 cao do cach mat duong xe chay la 1800mm

W)? _ 1,5.(ltr+lp) _ 1,5.(33+33)

= 49,5 (KN)
(Heé so 1,5 KN/m 1a tai trong tiéu chuén)
7. TAI TRONG DO NUGC
* Do 4p luc ddy néi
- Tac dung thang ding theo chiéu tlr dui lén tru py,

Pan = 9.81.V
V6i V : La thé tich tru bi chim trong nuéc — tir muc nudc tinh todn dén MC tru
(m’)
So d6 :

Tinh noi luc tai chan mat cat IT — IT : tdc dung 1én phan dai méng

3,14.1,82%. 4,1
V= ———

+ 8,7.4,1.1,8 =74,63 (m?)
Tinh noi luc tai chan mat cat IIT — IIT : tdc dung 1én phan ddy méng
V = 74,63 +2.5.12 = 104,63 (m?)
= Pl = 981.74,63 = 732,16 (KN)

=PIl = 9,81.104,63 = 1026,42 (KN)

Trang: 126



PO AN TOT NGHIEP

75
75

MC -1

900
MCII -1
MC Il - 11 200

o

8. LUC MA SAT (FR)

—\N

—R

MNTT

ES

35

160

160

150

MC -1

490 t

410
MC Il -1
200 MC 11l - THI

o

R

N

Luc do ma sat chung goi cau phai dugc xac dinh trén co s& cac gia tri cuc dai clia

céc hé s6 ma sat gitta cac mat truot. Khi thich hop can xét dén cac tdc dong clia do 4m

va kha nang giam pham chat hodc nhiém ban clia mat truot hay xoay doi véi hé s6 ma

sat. Va trong cdc t6 hop thi khong thé 18y dong thoi tai trong ham va luc ma sdt ma
phai 18y gid tri 16n hon. Tuy nhién & tru T2 c6 dat goi co dinh véi gia thiét 1a luc ham
s€ truyén xudng tru theo ty 1&¢ 100% nén trong tinh toan coi nhu luc ma sat khong dang

ké.
I. TINH NOI LUC

P& tinh than tru, méng. Noi luc thudng tinh it nhat 3 mat cat. Yéu cau do 4n ta di
tinh tai MC II — II va MC III — I11.

Trang: 127



PO AN TOT NGHIEP

1. THEO PHUONG DOC CAU : MC Il = Il VA Il = 1l
* Phuong doc cau : TTGH cuong do 1.
- Cachésoftinhtai ype = 1,25 vpw = 1,5;n=1
- Hoat tai 2 nhip + luc hdm xe + 2 xe tai doc cAu + lan + nguoi.
- Muc nuéc 4,1m.
a) TaimatcatI1- 1T :
+ Téng luc doc :
Nit = 1.25(Pme + Do + Vit + Vi) + LS(VE + Vo) + (Vi + Vit + i) -
1,25.V1

N;=1,25.(1300,84+4550,9+587,49+587,49)+1,5.(103,52+103,52)+(2019,6+2405,42+86
2,15)-1,25.732,16

N, = 13465,88 (KN)
+ Toéng mémen : Luc him tic dung tir trdi qua phai va momen theo chiéu kim
dong ho la (+) va nguoc lai 1a am (-)
My =- (1,25.VE + 1,5. V). + (1,25. VL + 1,5. V), ).e; + 1,75.1,25.W,. Hy,
M, =- (734,36 + 155,28).1,05 + (734,36 + 155,28).1,05 + 1,75.1,25.372,94.12,60
M, = 10279,16 (KN.m)
+ Toéng luc ngang :
Wy = 1,75.1,25.372,94 = 815,80 (KN)
Trong do6 :
H; : La khoang cdch tir diém dat luc hdm W, dén mat cét I — 11
Theo hinh vé :
H; =9+15+03+1,8 = 12,60 (m)
b) Tai mat cat III - III :
+ Téng luc doc :
Ny = Ny + 1,25.P, — 1,25.P1 véi PIL = 732,16 (KN)
= N; = 13465,88 + 1,25.3000 — 1,25.732,16 = 16300,68 (KN)
+ Tong momen :
My = My + 1,75.1,25.W, h, =10279,16 + 1,75.1,25.372,942 = 11910,7 (KN.m)
+ Tong luc ngang :
Wy = Wy = 815,80 (KN)
* Phuong doc cau : TTGH sur dung.
a) TaimatcatIl - 11 :
+ Téng luc doc :

N
NiP = Py + Py + 2V + 2V, + VEe + VIV + 19 - Pl
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NjP =1300,8 + 4550,9 + 2.587,49 + 2.103,52 + 2019,6 + 2405,42 + 862,15 —

732,16
— NS = 11788,73 (KN)
+ Tong mémen :
MiP = - (VE + VE).eo + (Ve + Vi ).ep + 1,25.W,. Hy,
M;:P = 0+ 1,25.372,94.12,60
— MSP = 5873,8 (KN.m)
+ Tong luc ngang :
WP = 125.W, = 1,25.372,94 = 466,17 (KN)
b) Tai mat cat III - 111 :
+ Tong lue doc :
Niit = Nji° + Pn — Py
NSP = 11788,73 + 3000 — 1026,42
= NP = 13762,31 (KN)
+ Tong mémen :
MSP = MSP +1,.25.W,.h,
MSP = 5873,8 +1,25.372,94.2
— MS? = 6806,15 (KN.m)
+ Tong luc ngang :
Wil = WP
— WP = 466,17 (KN)
2. THEO PHUONG NGANG CAU : MC Il — Il VA Il = Il
* Phuong ngang cau : TTGH cuong do 1

- CéC hé S6ﬁl’1htél yDC = 1,25,]/DW = 1,5,7’: 1

- Hoat tai 2 nhip + luc hdm xe + 2 xe tai doc cAu + lan + nguoi.

- Muc nuée 4,1m.
a) TaimatcatII - II:

Tuong tu theo phuong doc cau trir di mot nira phan luc goi do tai trong nguoi.

+ Téng luc doc :

Ng

NY = N, - VhTt; Vé6i N;; phuong doc cau trang thai GHCD 1.

862,15

= NY = 1346588 -

+ Tong mémen :

= 13034,8 (KN)
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Ng
%
N _ Xe LN ht
M = (Vi + VitDoey + 2-ey

862,15
= M)

(2019,60 + 2405,42).1,05 +

7232,7 (KN.m)
+ Tong luc ngang :
wh =0
b) Tai mat cat III - 111 :
+ Tong luce doc :
NjY, = NY +1,25.P,, — 1,25. P}
— NV = 13034,8 +1,25.3000 — 1,25.1026,42
= N}, = 8001,78 (KN)
+ Téng momen :
MY, = MY = 72327 (KN.m)
+ Toéng luc ngang :
wh, =0
* Phuong ngang cau : TTGH st dung
a) Taimat cat II - II :
+ Tong lue doc :

.6

= M)

Ng

v . . \
NNSP = N3P - % Véi NP : Theo doc cau TTGH st dung

862,15

— NNSP = 11788,73 -
= NP = 11357,66 (KN)

+ Tong momen :
MNP = MY = 7232,7 (KN.m)

+ Tong luc ngang :
WP =0

b) Tai mat cat III - III :

+ Téng luc doc :
Niji? = NP + Py - Pin
— NNSD = 11357,66 + 3000 - 102642
= NP = 1333124 (KN)

+ Tong mémen :
MNSD = MNSD = 72327 (KN.m)

+ Tong luc ngang :

NSD _
WIII =0
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3. BANG TONG HOP NOI LUC

PHUONG DOC CAU

PHUGNG NGANG CAU

TTGH CUONG DO |

TTGH CUGNG BO |

MAT CAT
N (KN) M W (KN) | N (KN) M W (KN)
(KN.m) (KN.m)
-1l 13465,88 | 10279,16 | 815,80 | 13034,8 | 7232,7 0
-1 | 16300,68 | 11910,7 | 815,80 | 8100,78 | 72327 0
MAT CAT TTGH SU DUNG TTGH SU DUNG
-1l 11788,73 | 5873.8 466,17 | 11357,66 | 7232,7 0
M- | 1376231 | 6806,15 | 466,17 | 1333124 | 72327 0

IIl. KIEM TRA TIET DIEN THAN TRU THEO TRANG THAI GIGI HAN
1. KIEM TRA SUC KHANG TIET DIEN TRU MC Il - Il (TTGHCD 1)

NGANG CAU (QuY DOl

= Xét hieu ting do manh ciia try : ~28
TIET DIEN TRU DOC CAU
v B,
|
: ﬂ Y
B, Ay ‘

N

YB,

Gan ding quy doi tiét dién tru vé hinh chit nhat c6 chiéu rong 1a A, , chiéu dai 1a B,

Vé’l B3 = B2—A2+%

a) Theo phuong doc ciu :
K:Héso = 1

L, : Chiéu dai chiunén = H

tr
1, : Ban kinh quén tinh r, =

A3

J, : Momen quén tinh J, = B;. 5

F = B3.A2

K.Lt

Néu ty s6 :

< 22 — BOo qua hiéu ting vé do manh
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S6liéu: B, = 10 (m) ; A, = 1,8 (m) ; than tru cao 9 (m)
Nhu vay :
1,8

By =10 - 1,8 + = =838 (m)
= F= B,.A, = 88.18 = 15,84 (m?)

3 3
J,= By 22 = 882 — 429 (m
12 12
o= B= 22 = 027m)
F 15,84
Khi dé6 :
- % = % = 15,9 < 22 - Béquahléulingvédéménh
b) Theo phuong ngang ciu :
Kle < 22
"
Taco:
T B3 = 1,8. == = 102,22 (m*
102,22
\/7 /15 ” = 2,54 (m)
= e _ 229 _ 47 < 22 (luon ding)
r 254—

2. KIEM TRA UNG SUAT TRU TAI MAT CAT Il —1I
N, = 1346588 (KN) ; M,,, = 10279,16 (KN.m)

P . 2 N M
Cong thuc kiémtra: 0 = — + — < R,
Fm Wm

Trong do :
R, : Cudng do cia bé tong M300 (R, = 15000 KN/m?)
F : Dién tich phan than tru (F = 15,84 m?)
W : Momen chong udn cua ti€t dién

2 2
W = a.6b _ 8,8.61,8 = 475 (m?)

13465,88 10279,16
= 0 = : ' = 3014,2 (KN/m?
max 15,84 t 4,75 2 (KN/m’)

3014,2 (KN/m?) < 15000 (KN/m?) — Hop ly
Két luan : Kich thuéc ddy mong chon 1a dat yéu cau.

3. GIA THIET COT THEP TRU
Ta gia thié€t lugng c6t thép trong Tru 1a 0,5%.

Vé6i 0,4,

Nhu vay dién tich cot thép trong Tru 1a :
Ay =p. A, = 0,3%.15,84.10° = 47520 (mm?)
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B0 tri cot thép theo ca 2 phuong ta chon duong kinh c6t thép 1a ¢25.

y o s 4.A 4. 47520
So lugng thanh cot thép bo tri : n = L = = 100 (thanh)
’ 252, 3.14 252, 3.14

- Nhu vay ta chon 110 thanh c6t thép ¢25.
- Chon chiéu day 16p bao vé cot thép 1a 10cm.
— Chon c6t dai c6 duong kinh ¢16.
4. QUY DOI TIET DIEN TiNH TOAN
Tiét dién Tru chon duoc bo tron theo mot ban kinh bang 0.9m, khi tinh todn quy

déi tiét dién vé hinh chit nhat dé gan véi mo hinh tinh todn theo 1y thuyét.

Cach quy d6i ra mot hinh chit nhat c6 chiéu rong bang chiéu rong Tru, chiéu dai
14y gid tri sao cho dién tich mat cit quy ddi bang dién tich thuc. Dién tich c6t thép theo
2 canh cua tiét dién quy déi van nhu cil.

TIET DIEN TRU DOC CAU

880

7 7

180

b

60
I

1000

5. KIEM TRA SUC KHANG UON THEO 2 PHUONG MC 11 - Ii

Xac dinh ty s6 khoang cach gitta cac tam cua 16p thanh c6t thép ngoai bién 1én
chiéu day toan bo tru.

Chon c6t dai c6 duong kinh ¢ 16 .

Chon 16p bao vé cot thép tir mép dén tim clia cot thép chiu luc 1a 100mm.

Cot thép chiu luc chon ¢25 khoang cach tir mép tiét dién dén tim cot thép la
100mm

Tinh toan ty s6 khoang cach tam 16p thanh c6t thép dén bién ngoai :

Thay cho viéc tinh dua trén co s& can bang va tuong thich bién dang cho trudng
hop uon 2 chiéu, cdc két cau khong tron chiu uon 2 chiéu va chiu nén c6 thé tinh theo
céc biéu thiic gan ding sau :

So sénh :
+ Néulucdoc : N < 0,1.¢. f; . A, thikiém tra:
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M | My <1
M., Mry
+ Néulucdoc : N = 0,1.¢ . f, . A, thikiém tra:
1 1 1 1
= — 4+ —+ =

= Py =TT 2B
Prx  Pry Py
Trong do :
¢ : Hé s6 stic khang cdu kién chiu nén doc truc. Lay ¢ = 0,9.
A, : Dién tich ti€t dién try.

M, : Momen uén theo truc x (N.mm)

M,,,, : Momen u6n theo truc y (N.mm)

M, : Stic khang uon ti€t dién theo truc x

M., : Stic khéng uon ti€t dién theo truc y

P,y : Stic khang doc truc khi u6n theo 2 phuong (Iuc doc ti€t dién chiu dugc)
P, : Stic khdng doc truc khi chi c6 do léch tam e,, (N)

P,.,, : Sttc khang doc truc khi chi c6 do léch tam e, (N)

e, : Do léch tam theo phuong x — e, = A;Zy (mm)

e, : Do 1éch tam theo phuong y — e, = I\%:C (mm)

P, : Luc doc tinh theo TTGH cuong do 1 (luc doc N)
0,85.f.(A; — Ag) + Age-f; (N)

Py = ¢.As fy.(ds —2)

Tacé: 0,1.¢.f;. A; = 0,1.0,9.30.15,84.1000 = 42768 (KN)

Y
I

Gid tri nay 16n hon tét ca céc gid tri luc nén doc truc N, ¢ trong cdc t6 hop &
TTGH cuong do 1 vi thé cong thic ki€ém toén 1a :
M ux M uy
+ <1
MTX M’l"y
Xac dinh M, ; M, : Stic khang tinh toan theo truc x , y (N.mm)

M, = ¢.Af.(d; - 2)

Tuong tu v6i M, :
Trong do6 :
d, : Khoang cach tir trong tam cét thép téi mép ngoai cung chiu nén (tru di 16p
bé tong bao vé va duong kinh thanh thép)
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f, : Gi6i han chay clia thép
A, : B0 tri so bo roi tinh dién tich thép can dung theo ca 2 phuong.

As.fy  _ 0,118.420

c, = — = = 0,26
0,85.8.fl.by  0,85.0,85.30.8,8
Ag. f. 0,118.420
c, = Y = = 1,27
085.8.f,.by  0,85.0,8530.18
= a, =¢.0; =026.085 = 0,22

= a,=c.0 = 127.085 = 1,08
Khi d6 :

= M, = 0.9.0,118.420.10°,(8,8 — 0,132 - %) = 381721 (KN.m)
= M, = 09.0.118.420.10°(1,8 — 0,132 — %) = 50313.3 (KN.m)
Véi : B = 0,85

b : Bé rong mat cat (theo moi phuong 1a khac nhau)

Bang kiém tra sitc khang nén cuia tru theo uén 2 chiéu

N M M M M

Téi x y ™ y %ux _|_ Zuy S 1 Két
trong | kN KN.m | KNm | KNm | KNam | i ludn
TTCD | 16300.68 | 119107 | 72327 | 381721 | 50313.3 0.175 dat
TTSD | 13762.31 | 6806,15 | 72327 | 381721 | 503133 0.162 dat
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6. TINH TOAN MU TRU
= Sodo:

SO DO MAT CAT NGANG CAU

(TY LE: 1/200)

—R —R

1125 200 200 200 200 200 200 125
1

—

—
—%
—
—
—

@ 4
225 1000 225
255 130
=
255

Mii tru lam viéc nhu ngam cong xon :
1, = 2,25 + g =225 + 2 = 2,55 (m)

Tai trong tac dung 1én phan cong xon la :
1300,8

Do trong lugng ban than : g, = el 86,72 (KN/m)

Do tinh tai phan bén trén : P, = Py, + Py, + Py, + P+ Py
= P, = 33.(18,18 + 14 + 2,12 + 2,19 + 6,43) = 1416,36 (KN/m)
Do hoat tai :

430 430, 150 430 430

& & L i & & q,= 9.3KN/m

145 145 35 145 145 35
Pah
(KN)
0.267 q,= 3KN/m
0-40534 0.733 —
: 1 0.866
32.20 32.20

+ Hoat tai do xe 3 truc :
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VAT = 0,9.(1 + IM).y,.m3".[145(1 + 0,866 + 0,4 + 0,267) + (35(0,733 + 0,267)]
V3T = 0,9.1,25.1,75.0,914. [145(1 + 0,866 + 0,4 + 0,267) + (35(0,733 + 0,534)]
= V3" = 740,70 (KN)
+ Hoat tai do tai trong lan :
VEV = 0,9.q 5L m3T. y, = 0,9.9,3.64,4.0,914.1,75 = 862,18 (KN)
+ Do tai trong nguoi gay 1én :
Vit? = queLmy?.y, = 3.64,4.0,976.1,75 = 329,98 (KN)

255255 _ 3.25 (m?)

Véi @ w, =
Py, = P+ PEY +Ph1\£g = 740,70 + 862,18 + 329,98 = 1932,86 (KN)
Momen gay ra cho mi Tru :
= M =1,25.gw, + (P, + Py).y = 1,25.86,72.3,25 + (1416,36 + 1932,86).1,35
= M = 4873,7 (KN.m)

» Tinh va bo tri cot thép :

20 50
f
75273
1430 s
1500 " < _~1480
A

Chiéu day mii tru h = 1500 (mm), 16p hao mon 1a 20 (mm)
Khid6 — hy = 150020 = 1480 (mm)

Sobo chon d = 1480 —-50 = 1430 (mm)

Be tong ¢6 f; = 30 (Mpa) ; cot thép f, = 420 (Mpa)

M 4873,7.10°
A = = = 10328 (mmz)
330.d 330.1430

Pé an toan ta chon 13 thanh ¢22 ; a = 200 (mm)
IV. TINH TOAN MONG COC KHOAN NHOI

Theo quy trinh 22TCN 272 - 05 viéc kiém todn stic chiu tai cta coc quy dinh
trong diéu 10.5 theo trang thdi giGi han st dung va trang thai giGi han cudng do. Trong
pham vi d6 4n chi thuc hién ki€ém todn siic chiu tai ctia coc theo kha ning két ciu va

dat nén.
V6i noi luc ddu coc xac dinh dugc ta s€ ti€n hanh ki€ém tra kha nang chiu tai ctia
coc theo vat liéu lam coc va kha nang chiu tai cua I6p dia chit dau mii coc.
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S6 liéu tinh toan nhu sau :

Tén chi tiét coc Cao do Pon vi
Puong kinh than coc 1 m
Chiéu dai coc du kién 30 m
Puong kinh thanh c6t thép doc ¢ 25 mm
Cuong do bé tong coc 30 Mpa
Cuong do cot thép coc 420 Mpa
Cu ly coc theo phuong doc cau 3000 mm
Cu ly coc theo phuong ngang cau 3300 mm

- B0 tri coc trén mat bang :
{1 05{ 330 { 165 y 165 ﬂ» 330 »1 05{

100 @
\
\
\

300

@ @ ®
S0 e @ ‘@

500

! L

i K4

600 600

1. XAC PINH SUC CHIU TAI CUA cOC

Chon coc khoan nhéi bang BTCT ¢6 dudng kinh coc D = 1m, khoan xuyén qua
céc 16p dat dinh (I6p sét) c6 géc ma sat (@f); va 16p cét ... c6 géc ma sat @f = 45°.

- Bé tong coc mac M300

- Cot thép chiu luc 24¢25 c6 cuong do 420Mpa. Dai tron 10 xo ¢ 122200 (mm)

* Xic dinh sitc chiu tai trong nén ctia coc khan nhoi theo vat liéu lam coc

+ Beé tong cdp 30 ¢6 f; = 300 (Kg/cm?)
+ Cot thép chiu luc AIl c6 R, = 2400 (Kg/cm?)
v’ Sitc chiu tdi ciia coc theo vit liéu :

Stic chiu tai ctia coc duong kinh coc D = 1m
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Theo diéu A5.7.4.4 — TCTK stic chiu tai ctia coc theo vat liéu 1am coc tinh theo
cong thuc sau :

Py = ¢.P,

Vé6i P, : Cuong d6 chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh theo cong
thuc :

Pn (p{ml'mz-fc’(Ac - Ast) + fy'Ast}
P, = 0,75.0,85{0,85.0,7.30. (A, — Ag) + f;-Ast}
Trong do :

@ : Hé s6 stic khang . Chon biang ¢ = 0,75

m,, m, : Cac hé s6 di€u kién lam viéc

f¢ : Cuong do chiu nén nhd nhit cia bé tong véi f, = 30 (Mpa)
fy : Gi6i han chdy déo quy dinh cla thép v6i f, = 420 (Mpa)

3,14.10002

A, : Dién tich ti€t dién nguyén cua coc A, = = 785000 (Mpa)

A, : Dién tich cta c6t thép doc (mm?)

Ham lugng cot thép doc thuong hop 1y chi€ém vao khoang 1.5 <+ 3%. Vi ham
luong 1.5% ta c6 :

A, = 0,015.785000 = 11775 (mm?)

Chon c6t doc 1a ¢p25, vay sd thanh c6t doc can bo tri 1a :

N = 2% _ 24 (thanh). Vay chon 24¢25 ¢6 A, = 11781,6 (mm?)

3,14 . 252

Vay stc chiu tai cia coc theo vat liéu 1a :

P, = 0,75.0,85.{0,85.0,7.30. (785000 — 11781,6) + (420.11781,6) }
P, = 11953.10° (N)

P, = 11953 (T)

* Xac dinh sitc chiu tai trong nén cua coc don theo cuong do dat nen.

S6 liéu dia chat :
— Lop 1: A sét déo quanh chiéu day 16p 1,38m
- Lép 2: Cat nho x6p chiéu day 16p 1,75m
— Lop 3: Sét déo mém chiéu day 16p 4,15m
~ Lép 4: A sét déo quanh chiéu day 16p 1,66 m
~ Lép 5: Cét to chit chiéu day 16p o
v" Stic chiu tai ctia coc theo datnén : P, = P,
Sttc chiu tai cua coc duoc tinh theo cong thic sau : (10.7.3.2-2 22TCN 272 — 05)

Véicocmasat: Py, = @pg . P, + @ys . P,
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Co:P, = q,. A,
P, = q,. A
P, : Stc khang miii coc (N)
: Stic khang than coc (N)
g, : Stc khang don vi miii coc (Mpa)
gs : Stc khang don vi than coc (Mpa)
g, = 0,0025.N; <0,19 (Mpa) _ Theo Quiros & Reese (1977)

A, : Dién tich bé mat than coc (mm?)

A, : Dién tich miii coc (mm®)

@qp : He s0 stic khang doi v6i siic khang miii coc quy dinh cho trong bang 10.5.5-3
dung cho cac phuong phép tach roi stic khang ctia coc do stic khang ctia miii coc
va stic khang than coc. D6i véi dat cat ¢4, = 0,55.

@qs - He s0 stic khang doi vdi siic khang than coc cho trong bang 10.5.5-3 dung cho
cac phuong phap tach roi sic khang cua coc do stc khang cua mii coc va suc
khang than coc. Dai véi dat sét ¢, = 0,65 va dat cat ¢gs = 0,55.

» Sitc khdng thdn coc cua Tru :

Sttc chiu tdi cua coc tru T2 theo ma sdt thanh bén

Dién tich bé
:4 1811 d3 mat coc
Lop it iy thue| oo | € | | aopp | %= 00BN [P = A
L | L | T4 =3.14L, (T/me M
(m?)

Lépl | 138 | 138 |Chatvia| 7 4,34 1,96 8,54
Lép2 | 1,75 | 175 |Déocing| 13 5,50 3,7 20,36
Lop3 | 415 | 415 |Chatvia| 21 13,03 5,856 76,30
Lop4 | 1,66 | 1,66 |Chatvia| 29 5,02 8,1 40,68
Léps | 147 | 147 | cang | 35 | 46,15 9.8 452,38
TP, | 23,64 | 23,64 598,26

Strc khang miii coc :
g, = 0,057.N = 0,057.35.10° = 1995 (KN) = 199,5 (T)

p 199,5.3,14; = 156,61 (T)

P
Xdc dinh siic khéng ctia don vi than coc g, (T/m?) va stic khdng than coc P,
+ Trong datdinh : q, = . S,

Trong do :
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S, : Cudong do khdng cit khong thoat nudc trung binh (T/m?)
S, : 6.10°. N (T)
o : Hé s6 dinh bam
Lép 5 — Céttochat: S, = 0,006.35 = 0,21 Mpa) = « = 0,5
g = «.S, = 0,5.021 = 0,105 (Mpa) = 10,5 (T/m?)

+ Trong 16p dat roi :

Theo Reese va Wright (1997) stic khang bén don vi g, cua than coc dugc xac dinh

theo cong thiic :

gs = 0,0028 .Nv6i N < 53 (Mpa)
L6p 1 -4 sét déo quanh — g, = 0,0028 .7 = 0,0196 (Mpa) = 1,96 (T/m?)
L6p 2 — Cat nho x6p — g, = 0,0028. 13 = 0,037 (Mpa) = 3,70 (T/m?)
L6p 3 — Sét déo mém — ¢, = 0,0028 .21 = 0,05856 (Mpa) = 5,856 (T/m?)
Lép 4 — 4 sét déo quanh — q, = 0,0028 .29 = 0,081 (Mpa) = 8,10 (T/m?)
L6p 5 — Cat to chat — g, = 0,0028 . 35 = 0,098 (Mpa) = 9,80 (T/m?)

Bang tinh sitc khang than coc trong nén dat

o Chiéuday | Stckhdng | Sthan coc tiép xic | Stc khéng trén
Tén cac 16p e 1 ~ A
) ; trung binh than coc v6i céac 16p dia chat | toan than coc
dia chat 5 )
(hy) (q/1m*) (m*) (T)

Cat nho 1,38 1,96 4,34 8,54
Sét xam den 1,75 3,7 5,50 20,36
Cat trung xam 4,15 5,856 13,03 76,30
Cit tho hat vang 1,66 8,1 5,02 40,68
Sét xdm xi mang 14,7 9,8 46,15 452,38
Téng 23,64 598,26

Theo nhu thiét k€ ban vé& phan diu coc nam trong 16p Cat trung xdm trd xuong do

vay v6i 2 16p cat nho va sét xam den ta bo qua stic khang trén toan than coc cia 2 16p
nay dé phan tinh todn s6 coc trong Tru dugc chinh xéc hon.

— Tir d6 ta tinh duogc stc chiu tai cua 1 coc don theo diéu kién dat nén Q, :
Q. = 0,55.156,61 + 0,65.598,26 = 475 (T)

* Tinh s6 coc cho méng tru :

N = B.

Trong do6 :

P

PCOC

B : Heé s6 ké dén tai trong ngang
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B = 1,54d6i vé6i Tru, f = 2,0 d6i v6i M6 (do M6 chiu tai trong ngang 16n
do dp luc ngang ctia dit va tac dung cua hoat tai truyén qua dat trong pham vi
lang thé truot clia dat dip trén Mo)
P(T) : Tai trong thang ding tac dung lén méng Mo, Tru di tinh & phan trén.

PCQC = min(Pvl; Pdn)

Tén

Pvl

Pdn

P

coc

Tai trong

Hé so

S6 coc

Chon

Tru T,

1195,3

475

475

2571,50

1,5

7,95

8

2. TINH TOAN NOI LUC TAC DUNG LEN CAC CQOC TRONG MONG
Doi v6i mong coc dai thap thi tai trong ndm ngang coi nhu dit nén chiu, noi luc

tinh v6i mat cat diy moéng.

Cong thuc kiém tra :

Trong do :

P

max

P

max -

: Tai trong tac dong 1én dau coc.

< P

C

P, : Stc khang cua coc da duoc tinh & phan trén.

Tai trong tac dong 1én dau coc duogc tinh theo cong thiic :

P

max

Trong do :

P : Téng luc ding tai day dai

P

n

n:S6coc,n = 8 (coc)

My Ymax

My Xmax

Try?

2
Y1

X; , Y; : Toa do clia coc so véi hé truc quan tinh chinh trung tam

M, , M, : Téng momen cua tai trong ngoai so vdi truc di qua trong tam cla tiét

dién coc tai day dai theo 2 phuong x , y.
» Kiém todn coc voi P, = 475 (T) = 4750(KN)

Theo TTGH Cuong do 1 : Tai mat cét III — III 4p luc tai trong két c4u phia trén
truyén xuong dau coc thong qua bé méng :

N

z

16300,68 (KN)

M, = 11910,7 (KN.m)

M, = 7232,7 (KN.m)
Coc x; (m) y; (m) x?m?» | y?*@m? | N;(KN) | Yéucau
1 - 4,95 -1,5 24,50 2,25 3359 dat
2 - 1,65 1,5 2,72 2,25 3139,77 dat
3 1,65 - 1,5 2,72 2,25 3139,77 dat
4 4,95 1,5 24,50 2,25 3359 dat
5 - 4,95 1,5 24,50 2,25 3359 dat
6 - 1,65 - 1,5 2,72 2,25 3139,77 dat
7 1,65 1,5 2,72 2,25 3139,77 dat
8 4,95 - 1,5 24,50 2,25 3359 dat
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PHAN IIl : THIET KE THI CONG
CHUONG | : THI CONG MONG

I. CAC PAC DIEM CO BAN CUA CAU

Theo ho so thiét k& 1a Cau BTCT DUL lap ghép. Cau c6 tong chiéu dai 165,4m

gbém 5 nhip dam chit I gian don.
1. Két cau nhip :

CAu gém 5 nhip, moi nhip ¢6 7 ddm chu chit I gian don.
2. Tru:

Tru cau : La loai tru dic than hep bang BTCT dat trén méng coc (8 coc khoan
nhoi BTCT ¢1m, L = 31m (chua dap phan dau coc). Tru cao 10,5m tinh tir dinh bé
mong téi dinh xa md, tiét dién ngang Tru 1,8m vuot tron 2 dadu R = 0,9m.

3. Mo :

M6 ¢6 céu tao dang chit U bang BTCT d6 tai chd dit trén méng coc dai thap (8
coc khoan nhdi BTCT ¢ 1m, L = 26m (chua dap phan dau coc). M6 cao 7,1m tinh tix
dinh bé méng t6i dinh tudng canh.

4. Mong :

Moéng ctia M&_Tru thuéc nhém méng sau (méng coc khoan nhéi bang BTCT

¢1m)

5. DPia chat :

Lop 1: A sét déo quanh chiéu day 16p 1,38m
Lop 2: Cat nho x0p chiéu day 16p 1,75m
Lop 3: Set déo mém chiéu day 16p 4,15m
Lop 4: A sét déo quanh chiéu day 16p 1,66m

Lop 5: Cat to chat chieu day 16p co m
Il. PHUONG PHAP VA TRINH TU THI CONG

Nhiém vu :

+ Bién phdp k¥ thuat va trinh tu thi cong tru T,
+ Bién phédp k¥ thuat va trinh tu thi cong nhip N, — Nj
1. Thi cong tru :
Budc 1 : Xac dinh chinh xac vi tri tim dai, tim coc
- 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
- Léap dat hé thong cung cap dich vu bentonite, hé thong bom thai vita min
khi khoan coc
- Dung may khoan tién hanh khoan coc
- Ha 16ng cot thép, d6 bé tong coc.
Budc 3 : Thi cong vong vay coc van thép
- Lép dung coc vén thép loai Lassen
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- Léap dung vanh dai trong va ngoai
- Khoan coc dén do sau thiét k&
- Lap dat mdy bom x6i hiit trén trén hé ndi, x6i hut dat trong hé méng dén do
sau thiét ké.
Budc 4 : Thi cong bé mong
Xtr ly dap phan dau coc khoan kém chat luong

D6 be tong bit ddy, hiit nudc hé moéng

Lap dung van khuon, c6t thép bé mong

D4 beé tong bé méng sir dung xe chuyén dung dé vao vi tri bing mdy bom
két hop thung d6 ding trén hé néi.

Bao dudng bé tong thao d& van khuon khi bé tong dat cuong do theo quy
dinh.
Budc S : Thi cong than tru
- Ché tao, 1ap dung da gido van khuon than tru 1én bé méng
- Lép dat cot thép than tru, d6 bé tong than tru tiing dot mot
- Bao dudng bé tong thao d& van khuon khi bé tong dat cuong do theo quy
dinh.
Budc 6 : Thi cong mii tru
- Lép dung da gido van khuon d6 bé tong mil tru
- Beé tong dugc tron tai tram tron, van chuyén bing xe chuyén dung dua t6i vi
tri
- Bao dudng bé tong thdo d& van khuon khi bé tong dat cuong do theo quy
dinh.
Budc 7 : Thi cong da ke, lap dat goi cau
- Xac dinh vi tri da ké goi
- Lap dung véan khuon, cot thép d6 bé tong da ke g6i, u chong xo...
- Lang vita tao d6 doc dinh xa mii
Budc 8 : Hoan thién tru
— Kiém tra toan bo bé mat bé tong tru, tdy mai phing cdc vi tri mdi ndi, tdy
trat bang vita xi mang mac cao.
- Théo do toan bo hé da gido phu tro
- Hoan thién
2. Thi cong két cau nhip
» St dung phuong phép t6 hop mut thira hay con goi 1a gid lao 3 chan.
Budc 1 : Lap dung xe lao dam
- Thi cong phan duong dau cau
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- Bo tri dudng chd dam tir bai dic diam va dudng di chuyén xe lao dam trén
duong dau cau phia mé M, véi khoang cach tim duong ray 1a 4,2m. Khoang
cach tim ta vet 1a 0,7m ci 3m lap lai mot lién két ngang bang thép géc
100x100 chiéu dai L = 5m dé khong ché cu ly van chuyén

- B0 tri duong lao doc dam véi khoang cach tim 2 duong ray la 1m. Khoang
cach tim ta vet 1a 0,7m tir bai tap két dam dén mo M,

- Lép dung chong né bing panel, dung cdu nang ting doan xe lao dat lén
chong né, diéu chinh tim doc cach doan tring vé6i tim duong di chuyén, lap
céc chan trudce, chan sau, ha vit chan trugc va chén lai. Lap hoan chinh céc
hé¢ dong luc trén xe lao.

Budc 2 : Chuén bi xe kéo lao
— B6 tri dudng san ngang dam tir bai tap két dim dén dudong van chuyén doc
- Kéo dam dén vi tri xe lao

Budc 3 : Kéo xe lao

- Treo dau dam vao vi tri chan sau clia xe lao, quay vit cia chan trude khoi
diém ké trén mo, sau do kéo xe lao ra vi tri nhip 1.

Budc 4 : Lao lip cac phién dam

- Diéu khién xe lao ding vi tri, ha kin vit chan tru6c xuéng diém ké trén mii
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 xudng xe chd dam, kéo dim dén vi tri dé€ lao

- Dung 1 xe treo nang mot ddu dam, mot ddu dam phia sau van nam trén xe
chd dam va di chuyén dén ra tru T,. Khi ddu ddm con lai nim trén xe chd
dam dén vi tri dung xe treo dam nang dau dam con lai 1én trén

- Ca 2 xe treo ti€p tuc dua dam ra ding vi tri sau d6 ha dam xuéng duong san
cong tac trén mo, tru. San cong tac dua dam ra ding vi tri ha dam xudng
g061, st dung chong phong ho ddm bao chic chan.

— 2 xe con trd lai vi tri ban dau tiép tuc lao cac dam con lai theo ding nhu
trinh tu lao dam ban dau

— Khi lao xong nhip N, ti€n hanh di€u chinh lai vi tri cic ddm theo ding thiét
k€. Sau do6 lap ti€p duong di chuyén xe lao, dudng van chuyén doc dam lén
nhip vlra mdi lao xong dé ti€p tuc lao cho cac nhip ti€p theo

— Cong tac lao kéo xe lao va cac phi€n dam cta cic nhip ti€p theo thi cong
tuong tu.

Budc 5 : Thao do xe lao dam

- BO6 tri dudng van chuyén xe lao ddm va dudng van chuyén dam vé phia bo

doi dién noi dat mé M, kéo xe lao vao bo.

- Théo d& xe lao bing can cau.
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Budc 6 : Thi cong hoan thién cau

— Thi c6ng lan can, bo hanh, thiét bi chi€u sang
— Thi cong cac 16p phi mat cau, khe co gian

- Hoan thién cau va chudn bi cong tac thir tai.

Ill. QUA TRINH THI CONG MONG TRU CAU T4

Moéng coc khoan nhdi ¢6 ¢ 1m. Du kién cao do mili coc nam trong 15p cét to chat
nhu vay dé thi cong phian bé méng va cdc phan trén ta phai sit dung 16p bé tong bit day
dé dam bao an toan cho cong tac thi cong. Toan ciu c6 2 m6 (M, ; M,) va 4 tru (T, ; T,
; T55 Ty)

1. Qua trinh chuan bi :

Can chuin bi ddy da vat tu, trang thi€t bi phuc vu thi cong. Cong tac chuin bi
cho thi cong bao gom mot s6 ndi dung chinh sau :

Kiém tra vi tri 16 khoan, cdc méc cao do. Néu can thiét c6 thé dat lai cic moc
cao do & vi tri méi khong bi anh huéng bdi qua trinh thi cong coc.

Chuén bi 6ng vach, c6t thép 16ng coc nhu thiét k&, Chudn bi 6ng dé bé tong
duéi nude.

Thiét k€ cuong do bé tong, thi nghiém cuong do bé tong theo thiét k&, diéu
chinh cudng do cho phu hop véi diéu kién d6 bé tong dudi nudc.

Du kién kha nang va phuong phap cung cap bé tong tuoi lién tuc cho thi cong
d6 be tong dudi nudc.

Chuén bi cdc 16 chira sin tao diéu kién thuan loi cho viéc kiém tra chat luong
coc khoan.

2. Qua trinh thi cong coc khoan nhoi :

» Xic dinh vi tri 16 khoan :

Dinh vi coc trén mat bing can dua vao cdc moc dudng chudn toa do duoc xdc
dinh tai hién truong.
Sai s6 cho phép ctia 16 coc khong dugc vugt qua céc gia tri giGi han sau :
+ Sai s6 duong kinh coc : 5%
+ Sai s6 do thang diing : 1%
+ SaisOvévitricoc  :10cm

+ Sai 80 vé do sau cua 16 khoan : + 10cm

* Yéu cau vé gia cong ché tao lap dung ong vach :

— Ong vach phéi dugc ché tao nhu thiét k&, bé day 6ng vach sai s6 khong qud

0,5mm so véi thiét k& Ong védch phai dam bao kin nuée, di do cting. Trude
khi ha 6ng vach can phai kiém tra nghiém thu ché tao 6ng vach.

- Khi ldp dung 6ng vach can phai ¢ gia dinh huéng hodac mdy kinh vi dé dam

bao ding vi tri va do nghiéng léch.
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- 6ng vach c6 thé dugc ha bing phuong phap déng, ép rung hay két hop vdi dao
dat trong long ong.

Khoan tao 16 coc :

- May khoan cin duoc ké chic chian dam bao khong bi nghiéng hay di chuyén
trong qué trinh khoan.

- Cho may khoan quay thir khong tai néu mdy khoan bi xé dich hay Itin phai tim
nguyén nhan xu ly kip thoi.

- Néu cao do nudc song thay ddi can phai c6 bién phap 6n dinh chiéu cao cot
nudc trong 16 khoan.

- Khi kéo gau Ién khoi 16 phai kéo tir tir can bang 6n dinh khong duogc va vao
ong vach.

- Phai khong ché toc do khoan thich hop véi dia tang, trong dat sét khoan véi toc
do trung binh, trong cat soi san khoan véi toc do cham.

- Khi chan 6ng viach cham mat da dung giu 14y hét dat trong 16 khoan, néu gap
dd md coi hay mat d4 khong bang phang phai d6 dat sét kep d4 nho dam cho
bang phang hodc cho dé mot 16p bé tong dudi nuée cot licu bang da dam dé
tao mat phiang cho bda dap hoat dong. Liic ddu kéo bia véi chiéu cao nhod dé
hinh thanh 16 khoan én dinh, tron va thang diing sau dé c6 thé khoan binh
thuong.

- Neéu st dung dung dich sét giit thanh phai phit hop véi cac quy dinh sau :

+ Do nhét ctia dung dich sét phai phit hgp véi di€u kién dia chat cong trinh
va phuong phédp st dung dung dich. B¢ mat dung dich sét trong 16 coc
phai cao hon muc nuéc ngdm Im trd 1én. Khi ¢c6 muc nudc ngam thay
d6i thi mat dung dich sét phai cao hon muc nuée ngdm cao nhat 1a 1,5m.

+ Trong khi d6 bé tong khoi lugng riéng cua dung dich sét trong khoang
50cm ké tir ddy 16 khoan < 1,25T/m?, ham luong cat < 6%, do nhét < 28
gidy. Can phai dam bao chat luong dung dich sét theo do sau cua ting 16p
dat da, dam bao su 6n dinh thanh 16 cho dén khi két thic viéc d6 bé tong.

Rira 16 khoan :

- Khi da khoan dén do sau thiét k€ ti€n hanh rira 16 khoan, c6 thé dung mdy bom
chuyén dung hit mun khoan tir ddy 16 khoan lén. Ciing c6 thé dung mdy nén
khi dé dua mun khoan lén cho dén khi bom ra nuéc trong va sach. Chon loai
may bom, quy cach dau x6i phu thuoc vao chiéu sau va vat liéu can x6i hat

- Nghiém cam viéc dung phuong phép khoan sau thém thay cho cong tac rira 16
khoan.

Cong tac do bé tong coc :

- D3 beé tong coc theo phuong phap 6ng rit thing diing (ORTD)

— Mot s6 yéu cdu clia cong tac do bé tong coc :
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+ Bé tong phai duoc tron bing may. Khi chuyén dén cong trudng phai dugc
kiém tra do sut va do dong nhait. Néu dung may bom bé tong thi bom truc
ti€p bé tong vao phéu ctia 6ng dan.

+ DAu dudi cua 6ng dan bé tong cdch ddy 16 khoan khoang 20 — 30cm, 6ng
dan bé tong phai dam bao kin khit.

+ DO ngap sau cua ong dan trong bé tong khong duoc nho hon 1,2m va
khong dugc 16n hon 6m.

+ Phai do bé tong lién tuc, rit ngin thoi gian thio ong dan, 6ng vach dé
giam thoi gian dé bé tong.

+ Khi 6ng din chita diy bé tong phai do tir tir tranh tao thanh cdc tdi khi
trong ong dan.

+ Thoi gian ninh két ban dau cua bé tong khong dugc sém hon toan bo thoi
gian dic coc khoan nhéi. Néu coc dai khoi luong bé tong 16n c6 thé cho
thém chit phu gia cham ninh két.

+ Duong kinh 16n nhat ctia d4 dung dé bé tong khong duoc 16n hon khe ho
gifta hai thanh c6t thép chu gin nhau cta 16ng cot thép.

» Kiém tra chat luong coc khoan nhoi :
- Kiém tra bé tong phai dugc thuc hién trong sudt qud trinh ciia day chuyén dé
bé tong dudi nudc
- C4c mu beé tong phai dugc 14y tir phéu chita 6ng dan dé kiém tra do linh dong,
do nhét va dic mau kiém tra cudng do.

+ Trong qué trinh d6 bé tong can kiém tra va ghi nhat ky thi cong cdc s6
liéu

+ Toc do do bé tong

+ Do cam sau ctia 6ng din vao vita bé tong

+ Miuc vita bé tong dang 1én trong ho khoan.
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3. Qua trinh thi cong vong vay coc van thép

SO DO BO TRi COC KHOAN NHOI

(TY LE : 1/200)
105 330 ) 330 ) 330 ,105 )

7 i i 71
L 0 0 \ . 0 |
5 2 7 4
30, +— — — 4 b |500
1 6 3 8
o | D 2 \ 2 0

p y y
. 600 600 .

+ Trinh tu thi cong coc vén thép :

+ Déng coc dinh vi biang bia rung Diezen.

+ Lién két thanh dan huéng (nep ngang) vao cac coc dinh vi hay con goi la
thi cong khung vay, 1ap ghép thanh nep ngang lién két véi coc dinh vi.

+ XOo coc van thép khép kin vong vay.

+ Dong coc van thép, qua trinh déng coc van thép dugc chia thanh nhiéu
dot (mbi 1an déng v6i do sau khoang 1m). Trong qud trinh déng coc van
luon luon kiém tra, né€u thay coc van nghiéng léch thi phai ding lai va
diéu chinh ngay.

+ Sau khi dong vong vay dén cao do thiét ké tic la dat do chon sau t. Ta
tién hanh dé be tong bit day, sau d6 hit nuée két hop véi lien két thanh
chong dé tién hanh thi cong bé mong.

* Tinh toan chié¢u day 16p bé tong bit day :
a) Cac s0 liéu tinh toan :
Tacé: a = 5(m)
b = 12 (m)
Goi x : 1a chiéu day 16p bé tong bit ddy
t :1a chiéu sau chon coc van thép (t = 2m)

Pé thuan tién cho thi cong ta 1ay sang mdi bén bé méng 1a 1m

Nhu vay kich thuée hé méng phai thi cong 1a :
A =5+21=7,0(m)
B=12+21 = 14 (m)
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=
—*

™

A 700

# &
1400

b) Tinh todn chiéu day 16p bé tong bit ddy :
+ Diéu kién tinh todn :
Piéu kién 1 : Trong lugng clia 16p bé tong bit ddy phai 16n hon ap luc ddy néi cuia
nudc & 16p bé tong bit day.
+ Cong thic tinh todn :

m[A.B.x.yp; + ne.x.u.T +2(A+ B).x.T] = y,(h, + h,, + x).AB
Trong do :
Yp: : Trong luong riéng clia bé tong. Lay y,, = 2,5 (T/m?)
¥n : Trong luong riéng clia nudc. Ly y, = 1,0 (T/m?)
n. : Téng s6 coc trong dai, n, = 8 (coc)
T : Luc ma st giita coc va thanh bén, T = 4 (T/m?)
x : Chiéu day 16p bé tong bit ddy
m : H¢ s6 diéu kién lam viéc, m = 0,9
H : Chiéu cao tir muc nudc thi cong dén 16p bé tong bit ddy 1a 6,1m
u:Chuvicoc,u = 3,14.1 = 3,14 (m)

H.A.B
X =
m[A.B.ypt + ncuT + 2.(A+B).T] — AB
6,1.7.14
f—1 X =

0,9[7.14.2,5 + 8.3,14.4 + 2(7 + 14).4] - 7.14
= x = 1,642 (m)
Vay chon 16p bé tong bit ddy day 1,7m dé thuan lgi thi cong bé méng va két cau
phia trén.
Diéu kién 2 : Kiém tra bé day I16p bé tong bit ddy.
Kiém tra cudng do bé tong bit ddy chiu momen uén tic dung ap luc ddy néi lén
trén va trong luong bé tong de¢ xuong.
Coi day bé tong lam viéc nhu 1 dam gian don :
QG = ¥u(H+%) = 1.(6,1+1,7) = 7,8 (T/m)
QG = Vpr-X = 2,5.1,7 = 4,25 (T/m)
Vayvéi q = q,—q, = 7,8-4,25 = 3,55 (T/m)
Momen tinh todn 16n nhat tai giita nhip

A? 72
M = q ? =3,55 E = 21,74 (Tm)
Cuong do chiu kéo trong bé tong
0 =2 < Ry = 100 (T/m?)

2 2
Vei W=1.% = 1.% = 0,48 (m?)
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Khi dé :
% = 453 (T/m?) < 100 (T/m?)
Két luan : Vi chiéu day 16p bé tong bit day day 1,7m dam bao thi cong hd

mong.

A ) E
700 X :
# & i
‘% AT qb- q” ‘$ b=1m
A
700 Dai ban BT bit day

s
i

* Tinh toan do chon sau coc van thép

X

Ta xét trudng hop bat 1oi nhét 1a trudng hop khi chua d6 16p bé tong bit ddy va
hit hét nuGe trong hd mong.
Cac thong s6 16p cat soi san :

+ Chiéu day «

+ Trong luogng riéng clia cat hatto : y, = 2,7 (T/m?)
+ Goc ma sat : @€ = 35°

+ Dung trong riéng clia cat : yz = 1,9 (T/m?)

+ Hésorong : e = 0,6

+ Luc dinh C = 0,1 (T/m?)

Do 16p dudi cuing 1a cat hat to nén ta chon so do bat loi nhat ctia coc van thép.

Do chon sau coc véan thép dugce tinh tir diéu kién 6n dinh ctia coc van dudi tac
dung cua tai trong : 4p luc cua nuGe va ap luc cua Ip cat soi san 1én tuong coc, so do
phan b6 tai trong dugc thé hién.
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SO DO VONG VAY COC VAN THEP

(TY LE : 1/200)
KHOANG CBV L = 2.8M THANH CHONG NGANG
I 1 I I I I
H I I T I H
=
Q S
Zz N
‘<(:B 1l
S 5
I <
Z %]
< z
I
= 5]
- I
I O
‘O'
[n)]
I I I I H
=
I I I I I
COC VAN THEP COC DINH V| NEP NGANG
LASSEN IV 160 160

So d6 vong vay coc van thép dudi moéng tru T,
1. Coc van thép
2. Thanh nep ngang
3. Thanh chong
4. Coc dinh vi
Truong hop cé thanh chéng + BT bit ddy + Dt roi
Do vay dé tinh do chon sau t khi ¢6 lién két chit gitta thanh chong va coc vén thi
khong cin kiém tra 6n dinh, ta tinh t gin diing va cAu taot > 2 (m)
Ta tinh t theo cong thic gan ding
t = g(k —1)= 62;1(1,5 —1) = 1,53 (m)
Véi H : Khoang céach tir ddy hé méng dén muc nudc song thi cong
k : Hé s6 antoan (k =1,5+3) - chonk=1,5
Vay tachont = 2 (m) hé thong vong vay coc van s&€ dam bao an toan
* Tinh toan coc van thép

So d6 tinh nhu sau :

Theo thoi diém tinh 1a sau khi da d6 bé tong bit ddy va hidt hét nudc trong ho
mong, ldc nay ta tinh todn coc van thép nhu 1 dam gian don ké 1én 2 g6i A va B ¢6
chicu dai 1 nhip tinh todn nhu sau :

L=H+x-0)5 =6,1+(1,7-0,5 = 7,3 (m)

Tai trong tac dung nhu hinh vé tinh cho 1m chiéu rong :

Pn

m :

N

y y
7300

Tac6:P, = y,,h = 1.73 =73 (T/mz)
P! = Van . (hy —0,5) . tg? (450 — g)
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Co: tg? (450 — £) = tg? (45° - Z) = 027

Yo— 1 2,7 -1
= = = = 1,06
Yan 1+¢ 1406 ’

Dovay:=> P! = yan.(hm—05) = 1,06.(3,7— 0,5).0,27 = 0,91 (T/m?)

5

- [

4860

Va 7300 Ve
Lay momen véi diém Btacd:7,3.V, —4,86.P, = 0
— V. = 4386 (T)
Khi dé chi€uléntrucy tacé: V, + Vg = 7,3 (T)
—  V, = 244(T)
Gia str tai 1 diém x ndm trén doan AB tai vi tri ndy c6 Iuc cat Q = 0 tic 1a
momen M dat gia tri max.

A B
V/.\ VB
M max
ﬂb ﬂb
aj” X %b
7300

Poan1:0< x < 7,3 xét bén phdi c6 M = VB.X—O,S.x.xé.x = 2,44.x — %.x3
C6: %2 = 0-244—-x> = 0 x = 2,20 (m)

Taix = 2,20 (m) » M = 244.220--220 = 49 (T.m)

Khi d6: M, = 4,9 (T.m)

Theo diéu kién ta c6 : —2% < R,

yc
Ta sir dung coc van thép c6 R, = 2000 (Kg/cm?)
4,9.10%

_ 3
000 245 (cm”)

Tra bang — chon coc véan thép kiéu Lacxen IV c6 tiét dién dic trung hinh hoc

Momen chong uén cua van thép c6 W, =

Loai F (cm?) G (Kg/m) J (cm*) W (cm?)

Lacxen 236 185 39600 2200
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1.2
AT
0
60 20
b 40 I -

* Tinh toan nep ngang
Nep ngang dugc coi nhu la 1 dam lién tuc ké trén cac goi la cac coc dinh vi chiu
tai trong phan bo déu.
+ Khoang céach giita cac thanh chéng 1 = 2,8 (m)
+ Tai trong tac dung vao thanh nep ngang 1a phan luc goi V, = 4,86 (T)
+ So d6 tinh nhu hinh vé :

Va = 4,86 (T/m)

5

/7577

% 2,8m % 2,8m %
\ /] /]
. 4,86.2,82
Momen 16n nhat dugc tinh theo cong thuc : M,,,, = — n — = 3,82 (T.m)
Diéu kién bén ctia thanh nep ngang : M];/"J < Ry
yc
5
W, = Mmax _ 382105 _ o (em®)
Ry 2000
Céc thong so nep ngang :
I F(cm®) | J, (em®) | W (em?) | J, (em®) | I (cm) | I, (cm)
60 159 98230 357 4120 249 5,1

* Tinh toan thanh chong

So d6 tinh toan giong nhu 1 dam gian don. St dung phuong phap DAH xdc dinh
ndi luc trong thanh chong.
N = R,.5.2.1.(T)
Puong anh hudng R
R, : Phan luc tai g6i A
1. : Khoang cach giita cac thanh chong
= Gia thi€t chon thanh chit 160 1am thanh chong.
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Vp = 4,86 (T/m)

/1 /1 /1
Cong thuc ki€m tra theo diéu kién 6n dinh :
= % < [Ry] = 1900 (Kg/cm?)

@ : Hé s6 udn doc tra bang vat liéu thép, phu thudc vao do6 manh

F

: Dién tich tiét dién ngang cua thanh chong

l, : Chiéu dai quan tinh 1, = ©.10=1.10 = 10 (m)

D6 manh clia thanh chéng trong mat phing chinh : § = =

lo

Tx

Trabangtacé: ¢ = 0,28

= g= 22010 _ 30566 (Kg/em?) < R, = 1900 (Kg/em?)

0,28.159

K&t luan : Thanh chéng 160 6n dinh chiu luc.

4. Cong tac dao dat bang xo6i hit trong ho méng

Cac 16p dat phia trén mat déu la dang céat va sét mong nén thich hop ding
phuong phép x6i hit dé dao dat noi ngap nudc.

Tién hanh dao dat bing may x6i hidt. May x6i hidt dat trén hé noi. Khi x6i hiit
dén do sau cach cao do thi€t k€ 20 — 30cm thi ding lai, sau khi bom hit nuée
ti€n hanh dao thu cong dén cao do ddy mong dé tranh phd v& két cau phia
du6i. Sau d6 san phang, d6 bé tong bit ddy.

5. Qua trinh dé bé tong bit day

= Nguyén tic va yéu cau khi dé bé tong

Bé tong tuoi trong phéu tut xudng lién tuc, khong dit doan trong hd méng
ngap nuée dudi tac dung ctia ap luc do trong luong ban than.

Di chuyén 6ng chi theo chiéu ding, miéng 6ng luén ngap trong bé tong toi
thiéu 12 0,8 = 1,0m.

Ban kinh tidc dung cia 6ng d6,R = 4m; A = 7m ;B = 14m

B = 2.n. RZ—A:Z — n =
bam bao theo phuong ngang khong sinh ra vita bé tong thira va dién tich day
hé méng duoc phu kin bé tong theo yéu cau
Nt ham khit vao 6ng d6 dé xuéng va phai néi
Yéu cau vé bé tong :
+ C6 méac thuong cao hon mac thiét k& 1 cap

+ C6 do sut cao tir 16 — 20cm
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+ Cot liéu thuong bang so6i cuoi

- D6 lién tuc cang nhanh cang tot

- Trong qu4 trinh d6 phai do dac kiém tra, dinh vi diu ong dd, c6 bién phap xur
1y kip thoi khi ong dé bi tic c6 thé dung thanh sit xoc hodc gian ddm rung vao
thanh 6ng do.

* Phuong phap va trinh tu thi cong

Buéce 1 : Cong tac chuan bi
— Chué4n bi vat liéu, thiét bi
— Chudn bi nhan luc

Buéc 2 : Bo tri cac ong do bé tong :

z 3 | 4 - A A = s

A=08-1m| — = |]

i ,—\:\:
?uw ?uwu?

Budc 3 : Bom bé tong vao day phéu (thung chita)
Buéc 4 : D6 bé tong phan bit day

- Rut ong dé 1én trén mot vai cm

— Cat ham nut

Bé tong ddy nit xuong phia dudi

Khi nit hdm xuodng dudi ddy ong, nhac 6ng dé 1én dé nit ham bi ddy ra va
néi lén. Bé tong pht kin ddy, tién hanh dé lién tuc.

Kéo 6ng lén theo phuong thang ding, khong duoc phép dich chuyén ngang.

Bé tong tut xuong phu kin toan bo hé méng.
Budc 5 : Pong thoi bom bé tong qua phéu chui
- D0 lién tuc cang nhanh cang t6t tir khi bat dau dén khi két thic.
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- Dén khi bé tong dat 50% cuong do thi bom nudce va thi cong cac phan khac
+ Chay:
- Trong qua trinh rdt dan ong lén trén, dam bao sao cho dau ong luon luon
ngap trong bé tong v6i mot do sau theo quy dinh véi bé tong bit ddy vong
vay cho phép A = 0,8 — Im.
- Khong dugc di chuyén ong dé theo phuong ngang.
6. Cong tac bom hit nuéc hé méng

- Sau khi d6 bé tong dat 50% cudng do thi tién hanh bom hit nudc nhim lam kho
hd méng va thi cong cac phan tiép theo dugc thuén 10oi.

- Nudc trong hé méng lic nay cht yéu 1a nudc tu nhién chua duoc bom hit. Thé
tich nudc trong hé méng 14 V = 7.14,5.9,8 = 995 (m’) duoc hiit ra nhd 2 may
bom, ky hiéu may C204 (cong suit 300 m*/1h) hit trong vongl,7h. Trong qua
trinh thi cong dai coc va than tru nuéc thAm qua vong vay va du phong hong may
nén ta bo tri thém 1 may bom c6 cong suat tuong tu.
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CHUONG Il : THI CONG TRU

I. THI CONG BE MONG
1. Qua trinh chuan bi :

Trude khi thi cong bé coc, phai nghiém thu coc, xem sét nhat ky thi cong coc,
xem xét vi tri thi cong coc, sai sO va suc chiu tai ctia coc...

Don dep vé sinh hé méng sau khi hit nude

Tién hanh dap dau coc, han cho cot thép

Lap dat van khuon va bo tri cac 1u6i cot thép

Tién hanh dé bé tong

Bao dudng va thao d& van khuon

. Cong tac van khuon :

* Yéu cau chung déi v6i van khuon :

Phai dam bao hinh dang, kich thuGc cta két cau theo ding quy dinh thiét ké.
Dam béo vé cudng do, do cing 6n dinh trong mdi giai doan ché tao két cau.

Pam bdo ché do lap rdp, thdo d& dé dang va sir dung dugc nhiéu lan dé giam bét
chi phi van khuon.

Pam bdo kin khit dé nudc xi mang khong thidm ra ngoai dé ninh két xi mang,
tranh rd bé mat két cau.

Cic vén lat diing s& chiu t6 hop tai trong bao goém : ap luc ngang clia bé tong va
ap luc ngang do luc xung kich ctia dam bé tong.

Khi tinh todn cudng do ta tinh véi t6 hop tai trong : dp luc ngang cia bé tong va
ap luc ngang do luc xung kich cua dam bé tong.

Khi tinh toan bién dang chi tinh véi tai trong ap luc ngang cua khai bé tong tuoi
(tai trong tiéu chudn)

Chon gbé 1am van khuon 1a g6 thong c6 R, = 120 (Kg/cm?)
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CHI TIET VAN KHUON BE TRU

(TY LE : 1/100)
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% 2
%3 % .
. % 4 NEP BUNG 15X15CM
150 150

THANH CANG 14

Yéu cau vai bé tong :

a) Tinh van lat thanh :

Thiét bi tron bé tong 1a may tron C304 - A c6 :

Cong suat 25 (m?/h)

Sau 4h may tron dugc khoi bé tong la: Y. Q = 4.25 = 100 (m?)
Dién tich bé tong cAin d6 1a: F = 12.5 = 60 (m?)

Chiéu cao bé tong d6 dugc trong 4h 1a :

29 _ 1% _ 167 (m)

F 60
Dung dam dui ¢6 ban kinh : R = 0,75 (m)

= H =

N cl T
70

T é
o
70
125 g -t
70

F:)t F:)q

4p luc ngang do dam beé tong : P, = 400 (Kg/m?) = 0,4 (T/m?)
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- 4p luc ngang ctia khoi bé tong tuoi : Py, = y,..R = 2,5.0,75 = 1,88 (T/m?)

(2H — R).Pp¢ (2.1,67 - 0,75).1,88
Poq = 2.H - 21,67 = 1,46 (T/m’)
Ta thdy H > R : Bam bao khong anh huong téi khoi bé tong
Chonhé s6n, =1,3
Tai trong tinh cho 1m rong van la :
q,, = n,. (qu+Pd) 1,3.(1,46 + 0,4) = 2,42 (T/m)
Gia thiét cat 1m chiéu rong véan dé tinh cuong do. Tam van duoc coi nhu 1 ddm

lién tuc ké trén cac goi la dam ngang.
qit.i? 2,42.0,72
M, = o - 0 " 0,12 (T.m) = 12000 (Kg.cm)
Momen chéng udn yéu ciu :
W, = Ymex _ 12090 _ 100 (cmd)

ye Ry 120
Chiéu day van nho nhat phai dat dugc :

5 = \/6'”’“ - \/6'10" = 2,45 (cm)

100 100
= Chon chiéu day vian § = 3 (cm) va chiéu rong van b = 100 (cm)
Tacé:

2 2

W= 2= = 225 2 150 (em)

3 3

J= 28 210 905 (em)

, 12 12
Kiém tra ing suat :
Mmax 12000 ) ) y a1 A
W = 10 " 80 (Kg/cm?) < 120 (Kg/cm“) = dam bao do bén
Kiém tra do vong :
Vé6i Py, = 1,46(T/m) = 14,60 (Kg/cm) (Khong ké dén tic dung cta ddm)

Ppgl*  14,60.70*

f= 127.6) 127105225 0,12 (cm)
[f] = % = % = 0,28 (cm) > 0,12 (cm) = dam bao do vong

Két luan : Kich thudc van lat dam bao chiu luc.
b) Tinh thanh nep ngang :

Nep ngang dugc xem nhu 1 dam lién tuc ké trén cac thanh nep ding c6 tai trong
phan bo déu truyén xu6ng tir duéi van.
qtt = qit.l, = 2,42.0,7 = 1,69 (T/m)

betaom q=1,69 (T/m)

7

h=13cm
O

150 150 _ 150
/] \ \ /]
Taco:
tt ;2 2
M, = "';(‘)l" - 1'691';'5 = 0,38 (T.m) = 38000 (Kg.cm)
Momen chdng udn yéu ciu :
W, = “max _ 30 _ 3166 (cm”)
Ry 120
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Chon ti€t dién thanh nep ngang 1a 13x13cm ta c6 :

b.h?2 13.132 — 366 (Cm3)

W = -_— =
= 2380 (cm®)

b.h3 13.133

, 12 12
Kiém tra ting suat :
mer o 290 = 104 (Kg/em?) < 120 (Kg/em?)
= Kich thudc thanh nep ngang dam bao do bén.
Kiém tra do vong :
V6i q;f = Pyg.l, = 1,46.0,7 = 1,02 (T/m) = 102 (Kg/cm)

o=

it 10a50*
/= 127.E] ~ 127.105.2380 0,167 (cm)
[f] = b _ 119 _ 0,6 (cm) > 0,167 (cm)

250 250
= Kich thuée thanh nep ngang dam bao do vong.
K&t luan : Kich thuée thanh nep ngang dam bao chiu luc.

¢) Tinh thanh nép diung :

Coi thanh nep diing nhu 1 dam lién tuc chiu luc tap trung tr cac thanh nep ngang
truyén xuong. Nhip tinh todn chinh 1a khoang céch giita 2 neo.
Chon tié€t dién nep ding la 15x15cm ta c6 :
b.h? 15.152

W= = = 562,5 (cm®)
Jo= bR 18150 4519 (em?)
12 12
Nep ding
e o
15
e

Kiém tra ting sudt :
Pte= gt = 1,69.1,5 = 2,535 (T)

tc
M,, = —H = 23515 _ 63 (T.m) = 63000 (Kg.cm)
Mmax ® 63000 6 ) )
0=~ = Teas = 110 (Kg/cm?) < 120 (Kg/cm?)

= Kich thudc thanh nep diing dam bao do bén.
Kiém tra do vong :
V6i qif = gtc.1, = 1.1,5 = 1,5 (T/m) = 15 (Kg/em)
f= qf .13 15150

= - = 0,23 (cm)
77.E.] 77.105.4219
_ Llg _ 1150 _
[f] = 0 = om0 = 0,60 (cm) > 0,23 (cm)

= Kich thuée thanh nep ding dam bao do vong.
Két luan : Kich thudc thanh nep ding dam bao chiu luc.
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d) Tinh thanh cang :

Thanh cang c6 cau tao la thanh thép tron ¢6 bu long & 2 dau va chiu kéo ding
tam.
N = git.1,.1, = 2,42.0,7.1,5 = 2,54 (T) = 2540 (Kg)
Diéu kién bén :
o = R = 1900 (Kg/cm?)
. > N 2540

= = To00 = 1,34 (cm )

4F ,4134
=><p_\/7 - 1,30 (cm)

= Chon thanh cang ¢14 két cau s€ dam bao chiu luc.
B.THI CONG THAN TRU T,

CAU TAO VAN KHUON THAN TRU

(TY LE : 1/200)

—

210 210

210

210

210

210

210 210

200 200

R
R

1200
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CHI TIET VAN KHUON THAN TRU

(TY LE : 1/100)
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e T e e e e e T Eer e Fo Loy e EoT-Fol . F L FoT-F-r-T-F-r-I-F-T-F.N-T-F-T-I.F] ;?
- :
3 NEP BUNG 15X15CM
B 137 K 137 B

THANH CANG 18

VAN KHUON DAU TRON

BU LONG LIEN KET VAN LAT DAY 3CM NEP NGANG 13X13CM
GO VANH LUGC ___v $ § g } 4
R =90 R =90 N
/ N GO VANH LUGC
L 7' L4 L ¥
"3z " o3 /7 a3 " 13 13 T o137/
THANH CANG 218 NEP BUNG 15X15CM

I. Tinh van khuon
a) Tinh van lat thanh :
Van khuon nguy hiém nhat 12 van khuon gidp vé6i dai coc (van khuon duéi ciing)
- Thiét bi tron bé tong 1a may tron C304 - A ¢6:
+ Cong suat 12,5 m*/h
+ Dung tich thiing do 425 lit
+ Trong lugng 1,3T
- 4p luc ngang cua bé tong trong 4h véi cong suat 12,5 m*/h
Q = 4.12,5 = 50 (m?)
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105 1000 105

s
N
I

.

160

180 / % 500
L 7

160

|
600 ’ 600

1200

F : dién tich than Tru T,
2
F = (3,14 %) + (10— 1,8).1,8 = 17,3 (m?)

= H=22= "2 =289(m)
F 17,30
Dung dam dui ¢6 ban kinh tac dung : R = 0,75 (m)
— 4p luc cha bé tong thuong pham :
P, = ¥p.R = 2,5.0,75 = 1,88 (T/m?)

(2H - R) P 2.2,89-0,75).1,88
Py, = — pe _ 2.289) = 1,64 (T/m?)

— 4p luc do dam bé tong :
P, = 400 (Kg/m?) = 0,4 (T/m2)

T of
75
. of
200
Pbt qu

Ta thdy : H > R : Dam bao khong anh hudng t6i khoi bé tong do trude
Tai trong tinh cho 1m réng vén Ia :
gt = n,.(Py, + Py = 1,3.(1,64 +0,4) = 2,65 (T/m)
Gia thiét cat 1m chiéu rong véan dé tinh cudng do. Tam van duoc coi nhu 1 ddm
lién tuc ké trén cac goi la dam ngang.
ti? 2,65.0,72

_oati _ _
M, . = o - 10 " 0,13 (T.m) = 13000 (Kg.cm)

Momen chong uén yéu cau :
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M 13000
W, = =2 = —— =108 (cm’)
Ry 120

Chiéu day van nho nhat phai dat duoc :
5 = \/ &lye _ \/ 6198 _ 555 (cm)

100 100
= Chon chiéu day van § = 3 (cm) va chiéu rong van b = 100 (cm)

Tacéd:
2 2
W= 2= = 225 2 150 (em)
3 3
J =28 - 19 905 (em)
, /12 12
Kiém tra ting suat :
Mmax 13000 ) ) y 1 e A
W = 10 " 87 (Kg/cm?”) < 120 (Kg/cm“) = dam bao do bén.
Kiém tra do vong :
Véi P, = 1,65 (T/m) = 16,50 (Kg/cm) (Khong ké dén tac dung cuia dam)
_ Ppgly  165070* 0,14 (cm)
f= 127.EJ ~ 127.105.225  ° cm

[f] = % = % = 0,18 (cm) > 0,14 (cm) = dam bao do vong.
K&t luéan : Kich thude van lat dam bao chiu luc.

b) Tinh thanh nep ngang :
Nep ngang duoc xem nhu 1 dam lién tuc ké trén cac thanh nep ding c6 tai trong

phan bo déu truyén xudng tir dudi van.
qit.l, = 2,65.0,7 = 1,85 (T/m)

git =
n
tt
b=13cm = 1,85 (T/m)
77
o
Y N N
137 137 137
/1 /1 /1 A
Tacé:
tt 12 2
My = 258 = 22227 = 035 (T.m) = 35000 (Kg.cm)
Momen chéng udn yéu cau :
W, = dmax _ 39090 _ 997 (cm?)
Ry 120

Chon ti€t dién thanh nep ngang l1a 13x13cm ta c6 :
b.h? 13.132 3
= 366 (cm”)

W = Pl
3 3
J= 2 - BIE 9380 (em?)
i 12 12
Kiém tra ting suat :
o= Mmax _ 300 _ 10 (Kglem?) < 120 (Kglem?)

= Kich thudc thanh nep ngang dam bao do bén.

Kiém tra do vong :
Véi qif = Pyo.l, = 1.64.07 = 1,14 (T/m) = 11,4 (Kg/cm)
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gty 114137
f= 127.EJ 1271052380 0,13 (cm)
[f] =22 =187 _ 034 (cm) > 0,16 (cm)

400 400
= Kich thuée thanh nep ngang dam bao do vong.

Két luan : Kich thudc thanh nep ngang dam bao chiu luc.
¢) Tinh thanh nep ding :
Coi thanh nep diing nhu 1 dam lién tuc chiu luc tap trung tlr cdc thanh nep ngang
truyén xuong. Nhip tinh todn chinh 1a khoang cédch gitta 2 neo.
Chon ti€t dién nep dung la 15x15cm ta c6 :

Nep diing
P
L e
15
b
b.h? 15.152 3
\\ =T= . = 562,5(cm)
3 3
= B DAY 4219 (em?)
12 12

Kiém tra Gng suét :
Pt = git.l, = 1,85.1,37 = 2,535 (T)

tc
My = 2 = 22522 = 0,58 (T.m) = 58000 (Kg.cm)
_ Mpax _ 58000 ) )
0= = = Ses = 103 (Kg/cm?) < 120 (Kg/cm?)

= Kich thudc thanh nep ding dam bao do bén.
Kiém tra do vong :
Vi qi€ = qt°.1, = 1,14.1,37 = 1,56 (T/m) = 15,6 (Kg/em)

tc 4 4
g1y 156137t
f= 48.E.]  48.105.4219 0,27 (cm)
[f1=23%==20 =034 (cm) > 0.27 (cm)

= Kich thuée thanh nep ding dam bao do vong.
Két luan : Kich thudc thanh nep ding dam bao chiu luc.
IL. Tinh van khuon dau tron

a) Tinh van lat : (g6 vanh luoc)
Tai trong t6 hgp tinh todn tdc dung Ién van lat :
q" = ¢'t.1, = 2,65.0,7 = 1,85 (T/m)
Luc kéo cua nep ngang & dau tron v6i D = 1,8 (m)

tt
T = qZ.D _ 1,852.1,8 — 1,66 (T)
Kiém tra ting sudt kéo :
_ T _ 1660 _ 2
Ok = 7= 1o, = 83 (Kg/cm?)
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2cm

Trong do6 :
F :Dién tich da giam yé&u cua ti€t dién vanh luoc
R, : Cudng do chiu kéo ctia gd vanh luge, R, = 100 (Kg/cm?)
Chon tiétdién : F = 8.b > — = 222 = 16,60 (cm?)
Ry 100
= Chon tiét dién g6 : § =2 (cm) ; b =10 (cm)

b) Tinh thanh cang :

Luccang: T = q".F = 1,85.3,14.0,9° = 4,70 (T)
Chon ¢ 18 ¢6: F = 2,545 (cm?)

Vaytasécé: o = ; - % = 1847 (Kg/em?) < 1900 (Kg/cm?)

Két luan : Tiét dién thanh cang ¢ 18 két cau dam bao chiu luc.
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CHUONG IIl : THI CONG KET CAU NHIP
1. Gid6i thiéu
K&t cau nhip 1a ddm bé tong tng sudt trudc, nhip gian don tiét dién chit I cé chiéu
cao 1,6m. Chi€u dai dam 1a 33m. Thi cong két cdu nhip gébm c6 5 nhip N, — N,
Dia hinh : Bii long song tuong d6i bang phang, toc do chdy ém thuan
Dia chét long song : .
Lop 1: A set deo quanh chi€u day 16p 1,38m
Lop 2: Cat nho x0p chi€u day 16p 1,75m
Lop 3: Sét déo mém chiéu day 16p 4,15m
Lop 4: A sét déo quanh chiéu day 16p 1,66m
Lép 5: Cat to chat chiéu day 16p co m
Cao d6 muc nudc thi cong 1a + 77.06m. Chiéu cao muc nudc thi cong 1a 5,70m.
Khau do thoat nude Y. [, = 161.6m. Téng chiéu dai cdu 1a 165,4m.
Diéu kién thuy van : Muc nude thdp nhat + 77.06m, toc do chay ém thuan, 2 bén
bo song it x6i 16.
Diéu kién thi cong :
Pé tién hanh thi cong lao lap két cau nhip thi cic cong viéc sau phai duoc tién
hanh hoan chinh :
+ MG tru cau xay dung xong
+ Dam da duoc dic san & bai dic
+ C4c cdu kién bé déu dat 100% cudng do
Chon phuong an thi cong :
Vé6i muc nudce thi cong sau 1a 5,7m va tir cdc diéu kién dia hinh, dia chat thiy van
0 trén ta kho thi cong bang cdc phuong phép gian gido va cac phuong phap déng coc
du6i song nén ta dung hé néi trong thi cong.
Do vay ta dung phuong phép thi cong lao 1dp két ciu nhip bang thiét bi gid lao 3
chan (Gia lao mut thtra).
Pdc diém thi cong bang gid lao mit thira :
* Gia lao mit thira lao 1ap cau bao gom cac thiét bi :

- Gian lién tuc 2 nhip goi lén dinh cac mi M6 va Tru. Chan tru dau tién dugc dat
trén hé banh xe 1 truc. Chan tru gifta dat trén goong 3 truc va do dong co dién
diéu khién di chuyén. Chan tru thit 3 duoc gén véi thanh rang diéu chinh do vong
khi gian lao sang nhip khéc.

- Hai ddm ngang miit thita dung dé van chuyén phién dam doc theo chiéu doc gian.

- Heé thong banh xe va palang sang ngang dé di chuyén theo phuong ngang va ha
dam xudng goi.

- Dai trong dung d€ 6n dinh gian khi kéo gian sang nhip khéc

- Heé thong xe godng dé van chuyén dim ra vi tri

- Heé thong dudng ray cho xe goong di chuyén trén d6

+ Uu nhuoc diém ciua phuong phap :
Uu diém :

+ Tuong doi 6n dinh va an toan cao
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+ Khong anh hudng t6i giao thong & dudi gam cau
+ Dung dé lao lap két cau cau c6 nhiéu nhip, nhiéu dim — Kinh t&
+ Nhip 16n hoic nho déu c6 thé dung
Nhuoc diém :
+ Khoi luong vat liéu nhiéu — Tén kém
+ Thi cong cham do phai lao 1ap timg nhip mot
+ Yéu cau khi str dung to hop kiéu miit thira
Qua trinh lao 1dp ddm phai hét sitc can than va nhe nhang, khong duoc nang tai
khi dang van chuyén dim, khong dugc dé ddm va cham manh.
+ Cong tac ché tao dam
+ Cac dam BTCT tng suét truéc dugc ch€ tao san tai bai dic hoac nha
mdy sau d6 van chuyén dén vi tri thi cong, khi thi cong dam sir dung
hé van khuon dinh hinh.
+ Tao ting sudt truéc cho dim bang phuong phdp cang trude
* Trinh tu thi cong dam
Buoc 1 : Lap dung gia lao trén bo
Budc 2 : Di chuyén gia lao ra vi tri dé lap nhip 1
+ Chan ch6ng ngoai cung ké 1én phia bén phai cta tru T, (dé con ké dam
lén tru T))
+ Hai chan chong con lai ké & trén bo
Bude 3 : Van chuyén dam
+ Cho dam ra vi tri sat Mo
+ Dlng moéc ciu gid lao méc vao dau dam 16i di chuyén doc dua dam
dén vi tri nhip 1.
Buéc 4 : Dung 2 méc cau trén 2 dam ngang cua gia lao
+ Dung 2 dam ngang c4u_di chuyén ngang dit dim ddu tién vao vi tri,
dinh vi va lién két tam dé€ phong chong lat
+ Tiép tuc lao doc gid lao sang vi tri dé cau lap nhip N,(nhip gitta), chan
chong ngoai dugc ké 1én mot nlra bén phai tru T, . Hai chan chong con
lai ké 1én nhip 1. Lao nhip 2 va cac dam, hoan thanh nhip con lai.
+ Uu nhuoc diém ctua phuong phap :
Uu diém :
+ Tuong d6i 6n dinh va an toan cao
+ Khong anh hudng t6i giao thong & dudi gam cau
+ dp dung lao 1ap két cau cdu c6 nhiéu nhip, nhiéu ddm — Kinh t&€
+ Nhip 16n hodc nho6 déu c6 thé dp dung
Nhuoc diém :
+ Khoi lugng vat liéu nhiéu — Toén kém
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+ Thi cong cham do phai lao 14p timg nhip mot
* Thi cong hoan thién :
+ Han mo6i noi cot thép va db bé tong lien két dam ngang
Thi cong phan lan can va ban mat cau, duong bo hanh, khe co gian
Thi cong 16p bé tong nhua mat cau
Thi cong hé thong thoat nudc, hé thong chiéu sang

Hoan thién cau va dua vao nghiém thu.
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