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KHOA CAU PUONG Phan 2: Thiét ké ky thuat

CHUONG I:GIOI THIEU CHUNG
I.Nghién ciru kKha thi
I.1 Gidi thiéu chung:

*CAu A 12 cdu bac qua song M4 16i lién hai huyén C va D thuoc tinh Thanh Hoa
nam trén tinh 160 X. Day 1a tuyén dudng huyét mach gitta hai huyén C va D, nam
trong quy hoach phét trién kinh t€ clia tinh thanh hod. Hién tai, cdc phuong tién
giao thong vuot song qua pha A nim trén tinh 10 X
Dé ddp ting nhu ciu van tai, gidi tod 4ch tic giao thong dudng thuy khu vuc ciu
va hoan chinh mang luéi giao thong cta tinh, cin tién hanh khao sat va nghién
ctru xay dung méi cau A vuot qua song B
1.1.1 Cac can cir lap du én
= Can ct quyét dinh s6 1206/2004/QD - UB ngayl1 thang 12 nam 2004 cta
UBND tinh E vé viéc phé duyét qui hoach phat trién mang ludi giao thong
tinh E giai doan 1999 - 2010 va dinh huéng dén nam 2020.
= Can ct van ban s6 215/UB - GTXD ngay 26 thang 3 nam 2005 ciia UBND
tinh E cho phép S& GTVT lap Du an diu tu cau A nghién ctu dau tu xay dung

cau A.
= Can ctt van ban s6 260/UB - GTXD ngay 17 thang 4 nam 2005 cua UBND
tinh E vé viéc cho phép md rong pham vi nghién cttu cau E vé phia Tay
song B.
= Can ct van ban s6 1448/CDS - QLDS ngay 14 thang 8 nam 2001 cua Cuc
duong song Viét Nam.
1.2 Pham vi cia du an:

*Trén co s& quy hoach phat trién dén nam 2020 cta hai huyén C-D néi riéng va
tinh thanh hod néi chung, pham vi nghién ctu du 4n xay dung tuyén néi hai
huyén C-D

.2 dac diém kinh té xa hoi va mang luéi giao thong

1.2.1 Hién trang kinh t€ xa hdi tinh thanh hoa:

12.1.1Vé nong, lam, ngu nghiép
-Nong nghiép tinh da tang véi toc do 6% trong thoi ky 1999-2000. San xuét

nong nghiép phu thuoc chi yéu vao trong trot, chiém 70% gia tri san luong nong

nghiép, con lai 1a chan nuoi chi€ém khoang 30%.

Tinh c6 dién tich dat 1am ngiép rat 16n thuén loi cho trong ciy va chan nuoi gia
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stc, gia cam

V6i dudng bo bién kéo dai, nghé nuoi trong va danh bat thuy hai san ciing 1a mot
th€ manh dang dugc tinh khai thac

12.1.2Vé thuong mai, du lich va cong nghiép

-Trong nhitng nim qua, hoat dong thuong mai va du lich bat diu chuyén bién
tich cuc. Tinh thanh hod c¢6 tiém nang du lich rat 16n vé6i nhi€u di tich, danh lam
thdng canh. Néu dugc dau tu khai thac diing mic thi s€ trd thanh nguon loi rat 16n.
Cong nghiép cua tinh van chua phat trién cao. Thiét bi lac hau, trinh do quan ly
kém khong du stic canh tranh. Nhitng nam gan day tinh da dau tu xay dung mot
s6 nha may 16n vé vat liéu xay dung, mia, dudng... l1am dau tau thic day céc
nganh cong nghiép khac phat trién
.2.2 Dinh huéng phat trién cac nganh kinh té chu yéu

12.2.1Vé nong, lam, nguw nghiép

-Vé nong nghiép: Dam bao téc do tang trudng on dinh, dic biét 1a san xuét
luong thuc du dé ddp ung nhu cdu cia xa hoi, tao diéu kién ting kim ngach xuat
khau. Toc do tang trudng nong nghiép giai doan 2006-2010 1a 8% va giai doan
2010-2020 1a 10%

Vé lam nghiép: Pay manh cong tic trong cay gay ring nhim khoi phuc va bao
vé moi truong sinh thdi, cung cap go, cui

-Vé ngu nghiép: Dit trong tam phat trién vao nuodi trong thuy san, dic biét
1 c4c loai dic san va khai thac bién xa

12.2.2Vé thuong mai, du lich va cong nghiép

Tap trung phét trién mot s6 nganh cong nghiép chu yéu:

-Cong nghiép ché bién luong thuc thuc phdm, mia dudng

-Cong nghiép co khi: stra chita, ch€ tao may moc thi€t bi phuc vu nong
nghiép, xay dung, stra chita va déng mdi tau thuyén.

-Cong nghiép vat liéu xay dung: san cuat xi mang, cidc san pham bé tong

dic san, gach bong, tdm lgp, khai thac cat soi
Piy manh xudt kh4u, du bdo gdi tri kim ngach cua ving 1a 1 trieu USD nam
2010 va 3 triéu USD nam 2020. Toc do tang trudng la 7% giai doan 2006-2010
va 8% giai doan 2011-2020
.2.3 Pac diém mang luéi giao thong:

1.2.3.1 Puong bo:
-Nam 2000 dudng bo c6 tdng chiéu dai 1000km, trong d6 c6 gém dudng
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nhua chi€ém 45%, duong da do chi€ém 35%, con lai 1a duong dat 20%
Cac huyén trong tinh da c¢6 dudng 6t6 di téi trung tam. Mang lu6i duong phan bo
tuong doi déu.
Hé thong duong bo vanh dai bién gidi, duong xuong ca va duong vanh dai trong
tinh con thi€u, chua lién hoan
12.3.2 Puong thuy:

-Mang lu6i dudng thuy cta tinhdthnh hod khoang 200 km (phuong tién 1

tan trd l1én co thé di dugc). He thong dudng song thudong ngin va doc nén kha
nang van chuyén l1a kho khan.
12.3.3 Puong sat:

- Hién tai tinh thanh hoéd c¢6 hé thong vén tia dudng siat Bic Nam chay qua
12.3.4 Duong khong:

- C6 san bay V nhung chi 1a mot san bay nho, thuc hién mot s6 chuyén bay

noi dia

.2.4 Quy hoach phit trién co sé ha tang:

-Tinh 16 X noi tir huyén C qua song B dé€n huyén D. Hién tai tuyén duong
nay la tuyén duong huyét mach quan trong cua tinh. Tuy nhién tuyén lai di qua
trung tam thi xa C 1a mot diéu khong hop 1ly. Do vay quy hoach s& nan doan qua
thi xa C hién nay theo vanh dai thi xa.

1.2.5 Cac quy hoach khac ¢o6 lién quan

-Trong dinh huéng phét trién khong gian dén nam 2020, viéc m& rong thi xa C
1a tat yéu. M6 rong céc khu do thi méi vé cdac hudng va ra cac viing ngoai vi.
Du bdo nhu cau giao thong van tai do Vién chién lugc GTVT lap, ty 1é tang
truong xe nhu sau:
» Theo du bdo cao: O to: 2005-2010: 10%
2010-2015: 9%
2015-2020: 7%
Xe may: 3% cho cac nam
Xe tho so: 2% cho cadc nam
= Theo du béo thap: O t6: 2005-2010: 8%
2010-2015: 7%
2015-2020: 5%
Xe may: 3% cho cac nam
Xe tho so: 2% cho cdc nam
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

.3 dac diém vé diéu kién tu nhién tai vi tri xay dung cau:

1.3.1 Vi tri dia Iy
- CAu A vuot qua song B nam trén tuyén X di qua hai huyén C va D thuoc

tinh thanh hoa . Du an dugc xay dung trén co s& nhu cau thuc t€ 1a cu ndi giao
thong cua tinh véi cac tinh 1an can va la nit giao thong trong yéu trong viéc phat
trién kinh t€ viing.
Dia hinh tinh4thnh hod hinh thanh 2 viing dic thu: ving dong bing ven bién va
vling ndi phia Tay. Dia hinh khu vuc tuyén tranh di qua thuoc viing dong bang,
12 khu vuc dudng bao thi xa C hién tai. Tuyén cat di qua khu dan cu.
Long song tai vi tri du kién xay dung cdu tuong d6i on dinh, khong cé hién
tuong xo6i 16 10ng song
1.3.2 Diéu kién khi hau thuy van
1.3.2.1 Khi tuong

= V€ khi hau: Tinh Thanh Hod ndm trong khu vuc khi hau nhiét déi gié mua

nén c6 nhitng dic diém co ban vé khi hau nhu sau:

- Nhiét do binh quan hang niam: 29°
- Nhiét do thap nhat : 12°
- Nhiét do cao nhat: 38°

Khi hau chia lam 2 mua rd rét, mua mua tir thang 10 dén thang 12
= Vé gi6: V€ mua hé chiu anh hudng truc ti€p cua gié Tay Nam hanh va kho.

Muia dong chiu anh hudng clia gié mia Dong Bic kéo theo mua va rét

13.22 Thuy vdin

= Muc nudc cao nhat MNCN = +4.7m

= Muc nudc thap nhat MNTN =-1.2m

= Muc nudc thong thuyén MNTT = +0.5m

= Khiu do thoat nudc >'L,=240m

» Luu luong Q=........

= Luu t6c v =1.52m’/s
1.3.3 Diéu kién dia chat
Theo s0 liéu thiét ké c6 4h6 khoan véi dac diém dia chat nhu sau:

Pic diém dia chat Ho6 khoan 1 | HO khoan 2 | H6 khoan 3 |H6 khoan 3

Lép 1: Sét chay déo 14 12 10 15
Lép 2: Sét déo mém 7 9 10 12
L6p 3: D4 Granit cling chic - - - -
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CHUONG IL:THIET KE CAU VA TUYEN
IL.PE XUAT CAC PHUONG AN CAU
I.1.CAC THONG SO KY THUAT CO BAN:

Quy moé va tiéu chudn ky thudt:
= C4u vinh ctru bang BTCT UST va BTCT thuong
= Khé thong thuyén tng vé6i song cap IV 1a: B=50m, H = 7m
= Khé ciu: B=9 + 2x142x0.5 +2x0.25m=12.5m
= Tan suat 1a thiét k&: P=1%
= Quy pham thiét k&: Quy trinh thiét k€ cau cong theo trang thai giéi han
22TCN-272.05 cua Bo GTVT
= Tai trong: xe HL93 va ngudi 300 kg/cm?
11.2.CAC PHUONG AN KIEN NGHI

I1.2.1.LUA CHON PHUONG AN MONG
Can ct vao dic diém clia cac 16p dia chat duoc nghién citu, ta dé ra cac phuong

an mong nhu sau:
a.Phuong dn méng coc ché'tao san:
» Uu diém:

- Coc duoc ché tao san nén thoi gian ché tao coc dugc rit ngan, do d6 thoi gian
thi cong cong trinh ciling vi vdy ma giam xudng

- Coc duogc thi cong trén can, giam do phic tap trong cong tac thi cong, giam
stc lao dong mét nhoc

- Chat lugng ché tao coc dugc dam bao tot

*Nhuoc diém:

- Chiéu dai coc bi gidi han trong khoan tir 5-10m, do d6 néu chiéu sau chon coc
yéu cau 16n thi s€ phai ghép n6i cac coc v6i nhau. Tai cac vi tri m&i ndi chat
luong coc khong dam béao, dé bi moi truong xam nhap

- Thoi gian thi cong mai noi 1au va can phai dam bao do phic tap cao

- Vi tri coc khé dam bao chinh x4c theo yéu cau

- Qua trinh thi cong gay chian dong va on, anh hudng dén cac cong trinh xung
quanh

b.Phuong dn mong coc khoan nhoi:
> Uu diém:
- Rt b6t duoc cong doan dic san coc, do d6 khong can phai xay dung bai dc,
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1dp dung van khuon. Diac biét khong can dong ha coc, van chuyén coc tir kho,
xuong dén cong truong

C6 kha nang thay doéi cac kich thuéc hinh hoc ciia coc dé phu hop vdi céc
diéu kién thuc trang ctia dat nén ma duoc phat hién trong qua trinh thi cong
Pugc st dung trong moi loai dia ting khac nhau, dé dang vuot qua cédc
chudng ngai vat

Tinh toan khoi cao, kha nang chiu luc 16n véi cac so d6 khac nhau: coc ma
sat, coc chong, hoac hon hop

Tan dung hét kha nang chiu luc theo vat liéu, do d6 giam duogc s6 lugng coc.
Cot thép chi bo tri theo yéu cau chiu luc khi khai thac nén khong can bo tri
nhiéu dé phuc vu qua trinh thi cong

Khong gay tiéng on va chan dong manh lam anh huéng moi trudng sinh hoat
chung quanh

Cho phép c¢6 thé truc tiép kiém tra cac 16p dia tAng bing mau dat 14y 1én tir ho
dao

» Nhuoc diém:

San pham trong sudt qua trinh thi cong déu nam sau dudi ldong dat, cac khuyét
tat dé xay ra khong thé ki€m tra truc tiép bang mat thudng, do vay kho kiém
tra chat luong san phdm

Thuong dinh coc phai két thic trén mat dat, khé kéo dai than coc 1én phia
trén, do dé budc phai lam bé méong ngap sau dudi mat dat hoac day song, phai
lam vong vay coc van ton kém

Quad trinh thi cong coc phu thudc nhiéu vao thoi tiét, do d6 phai cé cédc
phuong 4n khac phuc

Hién truong thi cong coc dé bi 14y 10i, dac biét 1a sir dung vita sét

Can cit vao uu nhuoc diém cia timg phuong 4n, ta thdy méng coc khoan nhéi ¢

nhiéu dic di€ém phi hop vé6i cong trinh va kha ning cua don vi thi cong, vi vay

quyét dinh chon coc khoan nhoi cho tat ca cac phuong an véi cac yéu t6 ky thuat

chinh nhu sau:

» Puong kinh coc: D=1000mm
= Chiéu dai coc tai md 1a 25m
= Chiéu dai coc tai cdc vi tri tru 1a 25m
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Bang téng hop bo tri cic phuong 4n
Thong | Khé céu
thuyén (m) (m)

P.An So dé(m) D> L(m) | K&t cdu nhip

Cau dam lién
I 40x5 (9+2*1) | (30+55+80+55+30)| 250 D s
tuc+nhip dan

M | 40x5 | (9+2%1) (82+82+82) 246 | Cau dan thép

I1.2.2.LUA CHON KET CAU PHAN TREN

PHUONG AN I: CAU DAM LIEN TUC BE TONG COT THEP
DUL+NHIP DAN
a.Két cau phan trén:

* So' d6 nhip: (30 +55 + 80 + 55 +30)m; Téng chiéu dai cau tinh dén duoi
hai mo 12 250 m

 Nhip chinh gom 3 nhip ddm BTCTDUL lién tuc dic hang c6 so do
(55+80+55) chiéu dai nhip chinh 80m.
Cac kich thude co ban dam lién tuc dugc chon nhu sau:
-Dam lién tuc c6 mat cat ngang hop 1 ngan, thanh xién c¢6 chiéu cao thay doi.
B
9 L1 L2 L1

t1

Lv

Cdc kich thudc mdt cdat ngang dam.
Céc kich thu6c mat cat ngang dam.
+ Chiéu cao dam & vi tri tru Hp = (1/15 -1/ 20)L = (5.3 - 4), chon
Hp = 4.5(m).

GVHD: TH.S BUINGOC DUNG 58
SV :NGUYEN NGOC ANH- MSV:100110



TRUONG BAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

+ Chiéu cao dam 6 vi tri gitra nhip va & mo h = (1/30 -1/50)L =(2.6-1.6)

chonh =2.2m

+ Khoang cach tim cta hai suon dam L2 = (1/1,9 - 1/2)B,trong d6 B=12.5m

1a bé rong mat cdu.chon khoang cach tim ctia hai suon dam 1a L2 = 11.5/1.9

=6.05 (m).chon L2=6.0 m.

+ Chiéu dai canh hang L1 = (0,45 0,5)L2 = (2.70- 3.0), chon L1 = 2.5m.

+ Chiéu day tai gitta nhip chon t1 = 250(mm).

+ Chiéu day mép ngoai canh hang (t2) chon t2 = 250(mm).

+ Chiéu ddy tai diém giao v6i sudn hop t3 = 600mm

+ Chiéu dai vit thuong 14y Lv = 1,5m).

+ Chiéu day ctia sudn dam chon 500mm).

+ Ban bién du6i & goi 800mm.

+ Ban bién dudi & gitta nhip 1ay 300(mm).

-V6i kich thu6c de chon va khé cdu ta so bo chon mit citngang két cdu nhip
nhu hinh veé:

.50100. . 450 450 10050,
25 2% | 2%

450 300

vat 30x30

- K&t cdu cau doi ximg mot bén gom 2 cau dan nhip 30m
-Chiéu rong canh dam 2.3m.

-Chiéu day ban mat cau 20 cm.

-Chiéu cao dam 1.65 m.

-Chiéu day suon dam 20 cm.

-Khoang vat 20x20 cm.
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T S
L \
145, 240 _ 240 . 240 . 240 145
1250
Cau tao tru:

Than tru rong 3m-2.5m tuong tng theo phuong doc cau va8.0-8.5mtheo
phuong ngang cau va dugc vuot tron theo duong tron ban kinh R = 1.5. -1.25m.

Bé moéng cao 2.5m, rong 5.0m -5.5mtheo phuong doc cau, 11m theo phuong
ngang cau .

Dung coc khoan nhéi D100cm.

Cau tao mo

Dang m6 cé tuong canh nguoc bé tong cot thép

Bé mong mo day 2m, rong 6.0m, dai 12m .

Dung coc khoan nhoi D100cm.

3.3.2. uu nhugc diém

- Uu diém

+ Déng cau dep, phu hop véi canh quan kién tric thanh pho.

+ Vuot duoc nhip 16n.

+ K&t cau hién dai, c6 tng dung cac tién bo khoa hoc k§ thuat, phu hop véi
cong nghé thi cong hién nay ciing nhu phit hgp vé6i xu thé phét trién clia nganh
cdu, dam bao giao thong thuy t6t, mat bang ciu thong thoang.

+ Khic phuc dugc cdc nhuge diém clia cau thép. Cau BTCT bao dudng it
hon rét nhi€u so véi ciu thép.

+ Mat bang cau thong thodng.

+ it khe bién dang, duong xe chay la duong cong tron nén xe chay ém
thuan.

+ Tan dung vat li¢u dia phuong

+ Téng du todn nho nhat trong 3 phuong 4n
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- Nhuoc diém
+ Két cau 1a hé siéu tinh nén xuat hién ng xuét phu do lin khong déu,do
nhiét do,tu bién.
PHUGONG AN II: CAU DAN THEP

So d6 két ciu: 3 x 82m. Tong chiéu dai cdu tinh dén duoi 2 mo 1a 254.6m

. 316 .

‘Hl | e 3k ﬁﬂ?

40 I W—
. [ ]
1% :@0&5011501150115011501 -

4ANA0 |

1 191918 1

Cau tao dan chu:

- Chon so do dan cht 1a loai dan thudc hé tinh dinh, c6 2 bién song song, c6
duong xe chay dudi. T yéu cu thiét k€ phan xe chay 7,0m nén ta chon khoang
cach hai tim dan chu 1a 8.0m.

Chiéu cao dan cht: Chi€u cao dan cht chon so bo theo kinh nghiém véi bién
song song: h :[%+%jlnhip :[%+%jx82 =(133+8m vah>H+h

+ Chié€u cao tinh khong trong cdu : H=5.8 m

+ Chiéu cao dam ngang: h, = G +éj8 =(1,64-0,96)m = chon hy,,=1,2 m

dng + 1llmc + hcc

+ Chiéu day ban mat cau chon: h,,. =0,2m

+ Chiéu cao cong cau: h_ = 1.36m

-Chiéu cao cau toi thieu la: h> 6,0+ 1,2+ 0,2 + 1,3 =8,70m

-V6i nhip 80m ta chia thanh 10 khoang gian

chiéu dai méi khoang d=(0.6-0.8)h=(6-8)m .Chon d= 8 m.

Chon chiéu cao dan sao cho géc nghiéng ctia thanh dan so vé6i phuong ngang
a=45" -60°, Chon h = 10m =« =51" hop ly.
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Cau tao hé dam mat cau:
Chon 5 dam doc dat cdch nhau 1,5m. Chiéu cao dam doc so bo chon theo
kinh nghiém :
hy = [% +%jd =(0,8-0,53)m = chon hy, = 0,5m
Ban xe chay ké tu do 1én dam doc.
Puong nguoi di bo bo tri & bén ngoai dan chu.
Cau tao hé lién két gom c6 lién két doc trén, doc dudi, hé lién két ngang.

Cau tao hé dam mat cau

ﬁ&? | e 3 Hl

R /|

. C 1
%0 :@0&5011501150115011501 =

1 191918 1

- Cau tao mat cau:
Do doc ngang cau 1a 2% vé hai phia
-L6p phu mat cau gom 5 16p:
- L6p phtt mat cau:
+ Bé tong nhua hat min 7 cm
+ L6p bao vé (bé tong ludi thép) 4 cm
+ L6p phong nuée 2 cm
+ Lép dém (tao doc 2%, tao phang) 2cm
+ Chiéu day trung binh ctia 16p phit mit cau d, = 15 cm va y,=2,25T/m’
« K&t cau phan trén

- K&t cau nhip chinh : Gom 1 nhip chinh dai 82m.véi chiéu cao dan 1a 9m.géc
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nghiéng giita cac thanh xién 1a 51 .Chi¢u dai méi khoang 1a 8.2m
- K&t céu cau doi xing hai bén.
Cau tao tru:
Dung tru Than c6t rong 2.0m .
Bé moéng cao 2.5m, rong 5.8m theo phuong doc cau, 12.5m theo phuong ngang
cau .
Dung coc khoan nhoi D120cm.
Cau tao mo
Dang mo c¢6 tuong canh nguoc bé tong cot thép
Bé méng mo day 2m, rong 6.0m, dai 11m .
Diuing coc khoan nhoi D100cm.
euu nhuoc diém
% uu di€ém
+ Tién do thi cong nhanh do khoéi lugng cong xudng hoa nhiéu.
+ K&t cau cau va cong nghé thi cong hién dai phu hop véi cong nghé thi cong
hién nay, khong anh hudng va phu thudc vao dia hinh, di€u kién thong thuyén.
+ Gia thanh xay dung tuong doi thap.
+ Khong cin mat bang thi cong rong do cac chi tiét hau hét dugc ché tao tai
nha may.
% Nhuoc diém
+ Nhiéu khe bién dang, duong dan hoi gay khic nén mat cau kém ém thuan.
+ C6 nhiéu tru trén song, han ché thong thoang dong chay va giao thong
duong thuy.
+ Cong tac duy tu bao dudng phai thuong xuyén lién tuc, ton kém do khi hau
cta Viét Nam c6 do 4m cao.
+ Khi thong xe gy nhicu tiéng on.

GVHD: TH.S BUINGOC DUNG 63
SV :NGUYEN NGOC ANH- MSV:100110



TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

Chuong I1I
TINH TOAN SO BO KHOI LUONG CAC PHUONG AN
VA LAP TONG MUC PAU TU

Phuong an 1: Cau dam lién tuc+nhip don gian.

I.Mdt cat ngang va so do nhip :

- Kh6 cau: Cau dugc thiét k& cho 2 1an xe va 2 1an ngudi di

K =9+2x1 =11 (m)
- Téng bé rong cu ké ca lan can va giai phan cach:
B = 9+ 2x142x0.542x0.25= 12.5(m)

- So d6 nhip: 30+55+80+55+30 =250(m)

-Tai trong :HL93 va tai trong nguoi dI bo 300 kg/m2

-Song cdp IV:kho thong thuyén B=50m ,H=7 m

-Khau do thodt nu6c :240m.
I1.Tinh todn so bé khoi luong phuong dn két cdu nhip:
I1.1. Két cau nhip lién tuc:

50100 . 450 450 - 10050_

| %
2

0. // 220
450 300 -
vat 30x30
P

a 80

Hinh 4.1: 1/2 mat cat dinh tru va 1/2 mat cét gitta nhip
Dam hop ¢6 tiét dién thay d6i v6i phuong trinh chiéu cao ddm theo cong thiic:

H —h
:M.X2+h

y 2 n
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Trong do:

H, =4.5m; h,, = 2.2m, chiéu cao ddm tai dinh tru va tai gifta nhip.

L : Phan dai cta canh hang L = % =39m
Thay s0 ta co:

:L22'2~x2 +2.2:§+22
9 39°
Bé day tai ban ddy hop tai vi tri bat ky cach gitta nhip mot khoang L, duoc

tinh theo cong thic sau:

h, —hl+ hl)

Trong dé:
h, , h, : Bé day ban ddy tai dinh tru va giita nhip
L : Chiéu day phan canh hang

h, 03+EXL
39

Thay s6 vao ta c6 phuong trinh bac nhat:

Viéc tinh todn khoi luong két cdu nhip sé€ dugc thuc hién bang cach chia dam
thanh nhitng d6t nho (tring véi dot thi cong dé tién cho viéc tinh todn), tinh dién
tich tai vi tri dau céc nut, tir d6 tinh thé tich clia cdc dot mot cdch twong d6i bang
cdch nhan dién tich trung binh ctia moi dét véi chiéu dai cua né.

Phén chia cac d6t dam nhu sau:
+ Khoi K, trén dinh tru dai 12 m
+ Dot hop long nhip bién va gitra dai 2,0m
+ S6 d6t trung gian n =7 dot, chiéu dai moi dot 4m
+ Khoi dic trén dan gido dai 14m

Tén dot Ldot (m)
bot KO 6
bot K1 3
bot K2 3
bot K3 3.5
bot K4 3.5
bot K5 4
bot K6 4
bot K7 4
bot K8 4
bot K9 4
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im 5x4m . 2x3.5m | 2x3m 12m - 2X3m_, 2x3.5m 5x4m im

K9 K8| K7 K6 K5[K4 |K3k2K1| Ko  |KI1K2K3|K4 K5 K6[K7 K8 K9

Hinh 4.2. So d6 chia d6t dam
e Tinh chiéu cao t6ng dot ddy dam hop bién ngoai theo dudng cong c6 phuong

trinh la:

Y, =a,X*+b,
a, = 4'53522'2 =151x10°m
Bang 4.1
Thit tu |Tiét dién a, b,(m) | x(m) h(m)
1 SO 0.00151 2.2 39 4.50
2 S1 0.00151 2.2 33 3.84
3 S2 0.00151 2.2 30 3.56
4 S3 0.00151 2.2 27 3.30
5 S4 0.00151 2.2 23.5 3.03
6 S5 0.00151 2.2 20 2.80
7 S6 0.00151 2.2 16 2.59
8 S7 0.00151 2.2 12 2.42
9 S8 0.00151 2.2 8 2.30
10 S9 0.00151 2.2 4 2.22
11 S10 | 0.00151 2.2 0 2.20

Tinh khoi lugng cac khoi duc:

+Thé tich = Dién tich trung binh x chiéu dai

+Khai lugng = Thé tich x 2.5 T/m*(Trong lugng riéng cia BTCT)
Bang tinh todn x4c dinh thé tich c4c khai dic hin
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Bang 4.3
Tinh khoi luong cac khoi duc:
Chiéu | Chiéu | Chiéu |Chiéu| Dién | Dién
S | Tén | Tén | X cao dai day |rong | tich | tich |Thé tich
mat ban | ban | mat | mat
TT | dot | cat | (m) | hop | dot | day | ddy | cat | cattb \Y
(m) | (m) | (m) | (m) | (m°) | (m*) | (m’)
1 [1/2KO| SO |39.00| 4.50 6 (0874 |5.01 1231|1192 | 71.53
2 K1 S1 |33.00| 3.84 0.785| 5.27 |11.53| 11.34 | 34.02
3 K2 | S2 [30.00| 3.56 0.741 | 5.38 |11.15| 10.97 | 32.90
4 K3 | S3 |27.00 330 | 3.5 |0.697|5.48 |10.78| 10.57 | 36.99
5 K4 | S4 2350 3.03 | 3.5 [0.646 | 5.58 |10.36| 10.15 | 35.54
6 K5 | S5 [20.00| 2.80 4 10594567995 | 9.73 | 3891
7 K6 | S6 [16.00| 2.59 4 [0535(575]951| 930 | 37.19
8 K7 | S7 [12.00] 2.42 4 (0476|582 |9.09| 889 | 35.57
9 K8 | S8 | 8.00 | 2.30 4 0418|587 |8.70| 852 | 34.08
10 | K9 | S9 | 4.00 | 2.22 4 (0359|590 | 834 | 8.18 | 32.73
11 |[K10 |S10 | 0.00 | 2.20 0 ]0.300|5.90 | 8.02 | 8.36 0.00
toéng | 389.46

+Thé tich = Dién tich trung binh x chiéu dai

+Khoi lugng = Thé tich x 2.5 T/ m*(Trong luong riéng cia BTCT)

Bang xac dinh khéi luong cac dot dic

GVHD: TH.S BUINGOC DUNG

SV :NGUYEN NGOC ANH- MSV:100110

67




TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU DUONG Phan 2: Thiét k& ky thuat
Bang 4.4
Dién .
ST ) ieh Chl?u The Khoi 1-
Khoi duc , dai tich ong
T mat cat ;
() (m) (m’) (T)
1 1/2K0 11.92 6 70.23 | 175.58
2 K1 11.34 3 32.73 81.82
3 K2 10.97 3 31.60 | 79.00
4 K3 10.57 3.5 35.48 88.69
5 K4 10.15 3.5 34.03 85.06
6 K5 9.73 4 37.18 92.96
7 K6 9.30 4 35.46 88.65
8 K7 8.89 4 33.85 84.62
9 K8 8.52 4 32.36 80.89
10 K9 8.18 4 31.00 | 77.51
11 KN(hop long) 8.36 2 16.53 41.34
12 KT(Duc trén DG) 8.70 14 132.28 | 330.69
13 | Téng tinh cho mot nhip bién | 100.09 55 475.18 | 1229.30
14 | Téng tinh cho mot nhip gitta | 182.78 80 685.82 | 1797.22
Téng tinh cho toan nhip lién 1636.1
15 tuc 382.96 250 9 4255.81

Vay tong thé tich bé tong dung cho 3 nhip lién tuc 1a:
V, = 1636.19m’

Khéi luong phan cau lién tuc : Gy = 163019 <25 _ 22,41 (T/m).
55+80+55

Luc tinh todn dugc theo cong thiic:

Q=Z77i?/iQi

Trong do:
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Q, = tai trong tiéu chuin
¥, = hé s tai trong
N, =1 hé s6 diéu chinh

hé s tai trong dugc 14y nhu sau:

. He¢ s0 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 phtt mat cau va cac tién ich 1.5 0.65
Hoat tai:Hé s6 lan m=1, hé s6 xung kich 1.75 1.00
(1+IM)=1.25
-Tinh tai

+Gom trong luong ban than mé va trong luong két cau nhip

*Trong luong két cdu nhip dan:
-Do trong lugng ban than dam duc trude:

200
] _
20 |
T
15
165
b
20 i
* 25
SN R
F,, =[(H-H,)b,+(0.6 - b,)0.25 + (0.6 - b,)0.2/2 + 2x0.2 +
+ 0.15x0.15]

F, =[(1.65-0.2)0.2 + (0.6-0.2)0.25 + (0.6-0.2)0.2/2 + 2x0.2+
+0.15x0.15] =0.85 (m?)
F,. =(H-H,)0.6+2H,

20i
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=(1.65-0.2)0.6 + 20.2 = 1.21 (m?)
Cin = [Fip (L-2(L,+L,) ) + Fyq x L)) +(Fp+ Fyq) x 2L, /2] v /L

= [0.85(30 — 2(2-1.5)) + 1.21x 3 +(0.85+ 1.21) x 2]2.4/30
= 2.42(T/m)

-Do moi noi ban:
gmn = bmn XJ/C th
=0.3x2.4x 0.2= 0.144(T/m)

-Do dam ngang :

g = (H - Hb_ 03)(8 - bw)( bw/ll) Y
Trong do:

1, = (L-0.5)/n =29.4/4 = 7.3 (m): Khoang cach giita 2 dam ngang

=>g =(1.65-0.2-0.3)(2.4-0.2)(0.2/7.3)2.4 =0.166 (T/m)
- Khoi luong lan can, so b l1ay:

¢.=0.11 T/m
- Trong luong cua go chéan :
2. = 2 x(0.2+0.3)x0.25x2.5 = 0.625 T/m.
- Trong luong 16p phu mat cau:
Gom 5 16p:
Bé tong alpha: 5cm;
Lép bao vé: 4cm;
L6p phong nudce: 1ecm
bém xi mang lcm
Lép tao d6 doc ngang: 1.0 — 1.2 cm
Trén 1m? clia két cau mit dudng va phan bo hanh 14y so bo
= g, =0.35x 10 =3.5T/m
I1.2.Tinh todn khoi luong méng mo va tru cau:
a.Mong moM,, M, :
> Khoi lugng mo:

: g =0.35 T/m?
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00, 40
& =

75

vit 50x50

o

W NN

S

=

—
S
S

- Thé tich tudng cénh:
Chiéu day tuong canh :
V,. = 2%(3.5%8.75+1/2%4%2.02+1.5%2.02)x0.5 = 28.07 m’
- Thé tich than mo:
V,, = (1.5x4.3 + 0.4x1.7)x11 = 78.43m’
- Thé tich bé mo:
V,=2x6x12=132m’
=> Khoi lugng 01 mo cau:
V. s =28.07+78.430+132=239.21 m’
=> Khoi luong 2 md cau:
Vs = 2%253.98=478.42 m’
Xac dinh tai trong tic dung lén mo:
- Puong anh hudng tai trong tic dung 1én mo:
tinh tai

[=30m

Hinh 2-1 Duong dnh huong dp luc lén mo

DC= Pm6+(gdfim+gbmc+glan can+gg6 chéln)X(’O
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=(239.21x2.5)+[ (2.42x5)+1.75+0.233+0.11+0.625)]x0.5x30= 820.295T
DW = goniX® =3. 5x0.5x30=52.5 T
-Do hoat tai
“Theo quy dinh cta tiéu chuin 22tcvn272-05 thi tai trong dung thiét k& 1a
gia tri bat 1oi nhét cta t6 hop:
+Xe tai thiét k&€ va tai trong lan thiét k&
+Xe tai 2 tructhiét ké va tai trong lan thiét k&
+(2 xe tai 3 truc+tai trong lan+ tai trong nguoi)x0.9
Tinh phan luc 1én mé do hoat tai:
+ Chiéu dai tinh todn ctia nhip L = 30 m
+ Puodng anh hudng phan luc va so d6 xép xe thé hién nhu sau:

0.3T/m 0.3T/m
N N N N L N N N N v ] L I I 2 I N I v v ¥ ]
\L\L\L\L\L\L\L\L\L\L——’Q’—(’)°93T/m \L\L\L\L\L\L\L\L\LH’Q'g?)T/m
145 145 35 110110
o0
= 2
o @ p

Hinh 4.5. So d6 xép tai 1én duong anh hudng ap luc mo
Tir so do xép tai ta ¢6 phan luc goi do hoat tai tic dung nhu sau
- V6i t6 hop HL-93K(xe tai thiét ké+tai trong lan+ngudi di bo):
LL=n.m.(1+IM/100)(Py,)+n.m.W,,
PL=2P, ;.0
Trong d6
n :solan xe
m : hé s0 lan xe
IM:luc xung kich cta xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P, : tai trong truc xe, y;: tung do dudng anh hudng
®:dién tich dudng anh huéng
Wi Prgusi: tai trong lan va tai trong nguoi
W,,,=0.93T/m,P,,;=0.3 T/m

LL, . =2x1x1.25x(14.5+14.5x0.854+3.5x0.708)+2x1x0.93x(0.5x30)=86.15T
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PL=2x0.3x(0.5x30)=8.85T

LL . gio = 2X1x1.25x(11X1+11x0.959)+2x1x0.93x(0.5x30)=70.533T
PL=2x0.3x(0.5x30)=8.85T

Vay t6 hop HL duoc chon 1am thiét k&

Vay toan bo hoat tai va tinh tai tinh todn tac dung 1én bé mo la:

Nguyén nhan Trang thai giGi
DC DW LL PL han
(vp=1.25) (yw=1.5) | (yu=1.75) | (yp=1.75) | Cuongdol

Noi
luc

P(T) | 820.295x1.25 | 52.5x1.5 86.15x1.75 | 8.85x1.75 1026.842

Xdc dinh sikc chiu lwe nén ciia coc don theo cwong dé dit nén

Vi cac coc & md dugc khoan ngam vao trong d& cho nén theo diéu
10.8.3.5 - 22TCN272-05:

Pé vac dinh strc khang doc truc cta coc khoan ngam trong cac hdc da, co
thé bo qua strc khang mat bén tir tram tich dat phu tang trén.

Trong quy trinh, khong dé cap dén cong thirc tinh toan sirc khang ciia coc
khoan trong da cimg, do d6 ldy cong thuc tinh strc khang d& don vi danh
dinh cua coc dong trong dé theo 10.7.3.5 — 22TCN-05.

Qr=3x0u X Kgp xd.

Trong do:
Sq
Ks» ——LB— (10.7.35-2), vad = 1+o.4% <3.4
10 1+ 300§ s
Trong do:

Ju - 1a cuong do chiu nén doc truc trung binh cua 161 da (Mpa), qu =
15 Mpa.

d - hé s6 chiéu sau khong thir nguyén.

Ksp - 12 hé s6 kha nang chiu tai khong thir nguyén.

Sg¢- 1a khoang cach cac duong nut, gia thiét 1ay Sq = 1600 mm.

ty- chiéu rong cac dudng nit, 14y tg = 5mm.

D - duong kinh coc. D = 1000mm.

H; - chiéu siu chén coc trong hb d4, trung binh 1ay Hy = 1000mm

GVHD: TH.S BUINGOC DUNG 73
SV :NGUYEN NGOC ANH- MSV:100110




TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

D; - duong kinh hé da. Ds = 1300mm.
Tinh duoc:

d=1+ %(;XOA =131<3.4

Ksp = 0.312
Jp =3x15x0.312 x 1.31 = 18.39 (Mpa).
Stre chiu tai tinh toan cua coc theo cong thirc 10.7.3.2-1 1a:
Qr= ¢xQn = ox0p.As
Trong do:
Qr - suc khang tinh toan cua céc coc.
¢ - hs strc khang dbi voi mili coc duoc quy dinh trong bang 10.5.5-
3,1ay ¢ = 0.5

A - dién tich madt cat ngang cua miii coc.

Vay ta c6: Q; = 0.5 x 18.39 x 3.14 X (1020)2 = 7218.075(KN).=
721.8075T

Xdc dinh sirc chiu tdi trong nén ciia coc nhoi theo vit liéu lam coc:
Chon coc khoan nhdi ¢6 duong kinh coc D = 1.2 m, coc dai 17m.
Bé tdng M350 c6 R, = 155kg/cm? = 1.55 KN/ cm®.
C6t chiu luc 1825 Alll ¢6 F, = 132.54 cm®, R, = 3600kg/cm® =
36KN/ cm?.
Py = ¢.(M.My. Rp.Fy + Ry F)
Trong do:
o2 hé s6 udn docd udn doc ¢ = 1.
m;: hs diéu kién lam viéc, do coc duoc nhdi BT theo phuong dung
nén m; = 0.85
m; : hé sb diéu kién 1am viéc ké dén bién phap thi cong, m, = 0.7
Fp : dién tich tiét dién coc bé tong.
R, : cuong do chiu nén cua bé tong coc.
Ra: cuong do cua thép chiu luc.

F, : dién tich cdt thép chiu luc.
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— P,=1x(1x0.85x 0.7 x 1.55 x 3.14 X (10:’)2 + 36 x 132.54)
= 12011.1 (KN).

Tu cac két qua tinh dugc chon stre chiu tai cua coc la:
[N]= min(Py; Q) = 721.8075 (T).
Xdc dinh 5o luong coc trong mo:
Cong thic tinh toan:

n :2.5><P—m:2.5><M
N 721.8075

c

=3.6 cOC

Vay ta chon so0 luong coc trong mot mo 1a 6 coc (2.5 1a hé s6 xét dén luc

ngang khi coc lam viéc)

b.Xac dinh Tru T2:

L 550 ‘
300 .140 .170..140 .

T o

10000 10000

dg

s uT v

100, 350 100, 1 0 )

1. Cong tac tru cau
Khoi luong tru cau :
+»+» Khoi luong tru lién tuc :
Hai tru
» Khoi luong than tru :

> Vo, =11.38x(5x3+(3.14/4)x3?) =177.52 m’
Vs =11.3x(5x3+(3.14/ 4)x3?) =175.52 m’

> Khoi lugng mong tru : v, =2x11x5.5x2.5 =302.5 t° _
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> Khoi luong 2 tru : v, —177.52 +175.52 + 302.5 = 655.54 m?

_ 65554

» Khoiluong 1 tru: V,, = =327.77 m3:

Thé tich BTCT trong cong tac tru cau: V =655.54m’
2.xac dinh tal trong tac dung lén tru T2
- Puong anh hudng tai trong tac dung 1én moéng tinh gan ding :

tinh tai

A A A N S S AN A A A A A S S A

55000 , 80000

Hinh 2-3 Puong anh hudng ap luc 1én mong
- Dién tich dudong anh hudng ap luc mo: w = 67.5m?
DC =P+ (Gy+ Lian canT et chan) X O5
= (327.77x2.5) +(22.41+0.11+0.625)x67.5
=2381.71 T
DW = g, niX® =3.5x67.5=236.25 T
> Do hoat tai
+ Chiéu dai tinh todn cua nhip L =135 m
+ Pudng anh hudng phan Iuc tinh gan ding c6 so do xép xe thé hién nhu sau:
03T

S S A A S S T S T T T S N T N A N N
434443

093T

JnyHnyHySJ;JnyHJnyJnyJyHHHH

4.3 0937
3, . 45135
A A S A A A A A A A A A

48 80
T
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PO AN TOT NGHIEP
Phan 2: Thiét ké ky thuat

LL=n.m.(1+IM/100).(P,.y;)+n.m.W, ®

PL=2P,, - ©

nguoi*

Trong do

+T6 hop 1:

+Té hop 2:

+T6 hop 3:

Vay t6 hop

n: sO lan xe, n=2

m: hé so lan xe, m=1;

IM:luc xung kich cta xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P.: tai trong truc xe, y;: tung do duong anh huéng

®:dién tich dudng anh huéng

Wians Prgwit 1l trong lan va tdi trong nguoi
W,,,=0.93T/m,P, . ;=0.3T/m

1 xe tai 3 truc+ tt lan+tt nguoi:

LL, ;=2x1x1.25x(14.5+14.5x0.92+3.5x0.94)
+2x1x0.93x67.5=187.81 T

PL =2x0.3x67.5 =40.5T

1 xe tai 2 truc+ tt lan+tt nguoi:

LL . i o= 2X1x1.25x(11+11x0.97)+2x1x0.93x67.5=168.89T

PL =2x0.3x67.5 =40.5T

2 xe tai 3 truc+ tt lan+tt nguoi:
LL,.;=(2x1x1.25x(14.5+14.5x0.92+3.5x0.94+14.5x0.75+14.5x0.7
+3.5x0.65) +2x1x0.93x67.5)x0.9 =210.969T

PL =2x0.3x67.5 =40.5T

HL3 dugc chon lam thiét ké

lan

Téng tai trong tinh dudi ddy dai a

Trang thai
Nguyén nhan .
Noi gi61 han
luc DC DW LL PL
' Cudng do 1
(yp=1.25) (yw=1.5) (=175 | (yp=1.75)
P(T) | 2381.71x1.25 | 236.25x1.5 | 210.969x1.75 | 40.5x1.75 3771.58

c¢.Tinh s6 coc cho mong tru, mo:

Xdc dinh swc chiu luc nén cua coc don theo cwong do dit nén

Vi cac coc & mo dugc khoan ngam vao trong da cho nén theo diéu
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

10.8.3.5 — 22TCN272-05:

D¢ vac dinh strc khang doc truc ctua coc khoan ngam trong cac hoc da, co

thé bo qua strc khang mit bén tir tram tich dat phu tang trén.

Trong quy trinh, khong dé cap dén cong thirc tinh toan sitc khang cua coc
khoan trong d4 cing, do d6 lay cong thuc tinh strc khang d& don vi danh
dinh cua coc dong trong dé theo 10.7.3.5 — 22TCN-05.

Qr =3 x0u X Kgp xd.

Trong do:
Sy
3+ = . H
Kep ——D  (10.7.3.5-2), vad = 1+O.4Fs <3.4
10 1+300LL ®
\ Sy
Trong do:

Ju - 1a cuong do chiu nén doc truc trung binh cua 161 da (Mpa), qu =
15 Mpa.
d - hé s6 chiéu sau khong thir nguyén.
Ksp - 12 hé s6 kha ning chiu tai khong thir nguyén.
S¢- 1a khoang cach cac duong nut, gia thiét 1ay Sq = 1600 mm.
ty- chiéu rong cac dudng nit, 13y tg = 5mm.
D - duong kinh coc. D = 1000mm.
H; - chiéu sau chén coc trong hb d4, trung binh 1ay Hy = 1000mm
D, - duong kinh hd da. D, = 1300mm.
Tinh duoc:

d=1+1000 5,-131<34
1300

Ksp = 0.312
Jp =3x15x0.312 x1.31 =18.39 (Mpa).
Stre chiu tai tinh toan cua coc theo cong thirc 10.7.3.2-1 1a:
Qr = 0xQn= ¢x0p.As
Trong do:
Qr - strc khang tinh toéan cua céc coc.

¢ - hs stc khang ddi v6i miii coc duge quy dinh trong bang 10.5.5-3,
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

lay » =0.5

A, - dién tich mit cat ngang cua mili coc.
Vay ta ¢6: Q = 05 x 18.39 x 3.14 X @ = 7218.075(KN).=
721.8075T

Xdc dinh swc chiu tdi trong nén cua cgc nhoi theo vat liéu lam coc:
Chon coc khoan nhdi ¢o duong kinh coc D = 1.2 m, coc dai 17m.
Bé tdng M350 c6 R, = 155kg/cm? = 1.55 KN/ cm®.
Ct chiu lyc 1825 Alll ¢d F, = 132.54 cm®, R, = 3600kg/cm® =
36KN/ cm?,
Py = ¢.(Mm.Mmy. Rp.Fp + Ra. F)
Trong do:
¢ hé s6 udn docd udn doc » = 1.
ml: hs diéu kién lam viéc, do coc duge nhdi BT theo phuong dimg nén
ml1l=0.85
m; : hé sb diéu kién 1am viéc ké dén bién phap thi cong, m, = 0.7
Fp : dién tich tiét dién coc bé tong.
R, : cuong dd chiu nén cua bé tong coc.
Ra: cudong do cua thép chiu luc.
F, : dién tich cbt thép chiu luc.

— Py=1x(1x0.85x0.7 x 155 x 3.14 @ +36 x 132.54)
= 12011.1 (KN).

T cac két qua tinh dugc chon stre chiu tai cua coc 1a:
[N]= min (Py; Q) = 721.8075 (T).
Xdc dinh 56 luong coc trong mo:
Cong thuc tinh todn:

nzl.SXP—le.SX 377158 =7,8 cOC
N 721.8075 )

Vay ta chon so0 lugng coc trong mot mo 1a 8 coc (1.5 1a hé so xét dén luc

ngang khi coc lam viéc)
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KHOA CAU PUONG Phan 2: Thiét ké ky thuat

II1.Bién phdap thi cong:
II1.1.Phuong dn cau lién tuc:
a..Thi cong mé cau
Budc 1 : Chuin bi mat béng.
~chuén bi vat liéu ,may moc thi cong.
-xac dinh pham vi thi cong,dinh vi tri tim mo.
-ding may ui ,két hop thli cong san i mét bang.
Budc 2 : Khoan tao 16
- dua may khoan vao vi tri.
- dinh vi tri tim coc
- Khoan tao 16 coc bang mdy chuyén dung v6i 6ng vach dai suot chiéu dai coc.
Budc 3 : D6 bé tong long coc
- Lam sach 16 khoan.
- Dung cau ha 16ng c6t thép.
- Lap 6ng dan ,tién hanh dé bé tong coc
Budc 4:
- Kiém tra chat luong coc
- Di chuyén may thuc hién cdc coc tiép theo .
Budc S :
- dao dat ho moéng.
Budc 6 :
- Lam phéng ho méng.
- dap dau coc.
- d6 be tong ngheo tao phang.
Budc 7 :
- Lam sach h6 méng ,lap dung da gido van khuon ,c6t thép bé mong.
- do be tong bé moéng.
- Thao d& vang chong ,van khuon bé.
Budc 8 :
- Lap dung da gido van khuon ,cot thép than mo.
- do be tong than mo.
- Lap dung da gido van khuon ,cot thép tudng than ,tudng canh mo.

- Théao d& van khuon da gido.
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KHOA CAU PUONG Phan 2: Thiét ké ky thuat

- Hoan thién mo sau khi thi cong xong két ciu nhip.
b.Thi cong tru
Budc 1 : X4c dinh chinh xdc vi tri tim coc ,tim dai
- Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru thap
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi
Budc 2 : Thi cong coc khoan nhoi
- Lap dat hé thong cung cap dung dich Bentonite, hé thong bom thai vita min
khi khoan coc
- Dung mdy khoan ti€n hanh khoan coc
- Ha long cot thép, do bé tong coc

Budc 3 : Thi cong vong vay coc van

Lap dung coc van thép loai Lassen bing gia khoan

Lap dung vanh dai trong va ngoai

Pong coc dén do sau thiét ké

Lap dat mdy bom x6i hiit trén hé ndi, x6i hiit dat trong h6 méng dén do sau
thiét k&
Budc 4 : Thi cong bé mong
- Do be tong bit ddy, hiit nuéc hd méng
- X 1y dau coc khoan nhoi.
- Lap dung véan khuon, c6t thép, do bé tong bé moéng
Buéc 5 : Thi cong thap cau
- Ché€ tao, lap dung da gido van khuon than thap 1én trén bé tru

Lap dat cot thép than thap, d6 bé tong than thap timg dot mot. Bé tong duoc
cung cap bing cu thap va may bom
Thi cong than thap bang van khuon leo timg dot mot

Dam ngang thi cong bang da gido van khuon c6 dinh
Budc 6 : Hoan thién

- Thao d& toan bo hé da gido phu tro
- Théo d& cau thap
- Hoan thién thap
c..Thi cong két cdu nhip
Budéc 1 : Thi cong khai KO trén dinh céc tru
- Tap két vat tu phuc vu thi cong
- Lap dung hé da gido md rong tru
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Du uing luc cac b6 cép trén cac khoi KO
Lap dat van khuon, c6t thép, d6 bé tong khoi KO
Co6 dinh cac khoi KO va than tru thong qua cac thanh du tng luc

Khi bé tong dat cuong do, thao d& da gido md rong tru
Budc 2 : Diic hang can bang

Lap dung céc cap xe diic can bang lén cac khoi KO

D6 be tong céac dot dic trén nguyén tic d6i xiing can bang qua cdc tru

Khi bé tong di cuong do theo quy dinh, tién hanh cang kéo c6t thép

Thi cong dot duic trén da gido
Budc 3 : Hop long nhip bién

Di chuyén xe diic vao vi tri dot hop long, dinh vi xe diic

Can chinh cdc dau dam trén mat bang va trén trac doc

Dung céc thanh chéng tam, cang cic thanh DUL tam thoi

Khi bé tong di cuong do, tién hanh cang kéo cot thép
- Bom vita 6ng ghen
Budc 4 : Hop long nhip T1-T2 va T3-T4
Trinh tu nhu trén
Budc 5 : Hop long nhip chinh
Trinh tu nhu trén

Hoan thién cau
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TRUONG DAI HOC DAN LAP HAI PHONG

KHOA CAU DUONG

PO AN TOT NGHIEP

Phan 2: Thiét k& ky thuat

Lap tong mitc dau tu

Bang thong ké vat liéu phuong an cau lién tuc+nhip don gian

T Hang muc Pon Khéi long Don gid Thanh tién
Vi (d) (d)
Téng miic dau t d [A+B+C+D 67,873,425,619.6(
Don gia trén Im?2 mat d

ciu 23,523,463.577
A | Gidtridutodn xay lap | d | AI+AIl 57519852220.0(
Al [6a tri x3y 1&p chénh d | I+I+1I 50,017,262,800.0(
I Két cdu phdn trén d 33,276,916,80(

1 BTCTDUL nhip gidndon | m3 | 363.00 | 15,000,000 | 5,445,000,000
2 BTCTDUL 3 nhipliontuc | m3 | 1636.19 | 15,000,000 |24,542,850,000.0(
3 Bétong at phan mat cau | m3 | 385.00 | 2,200,000 847,000,000.0(
4 Beétong lan can m3 89.00 23,000,000 | 2,047,000,000.0(
5 [56i dam lién tuc Bo | 24.00 | 5,000,000 120,000,000.0(
6 Khe co gian loai 5 cm m 25.00 3,000,000 75,000,000.0(
7 L6p phong née m2 2.64 120,000 316,800.0(
8 Png thoat néc ong 25.00 150,000 3,750,000.0(
9 Peén chiéu sdng Cot | 14.00 | 14,000,000 | 196,000,000.0(
II Két cdu phan dgi d 16,364,400,000.0(
1 Bétong mo m3 | 478.00 2,000,000 956,000,000.0(
2 Betong tru m3 | 1028.00 | 2,000,000 | 2,056,000,000.0(
3 [Cot thép mo T 90.20 | 15,000,000 | 1,353,000,000.0(
4 (ot thép tru T 100.20 | 15,000,000 | 1,503,000,000.0(
5 [Coc khoan nh6i D=1.0n] m 914.00 | 8,500,000 | 7,769,000,000.0(
6 [ong trinh phu trg % 20.00 5,868,000,00( 2,727,400,000.0(
IIT Pong hai diu cdu 375,946,000.0(
1 pap dat m3 | 1928.00 6200(  119,536,000.0(
2 Mong + mat dong m?2 693.0( 37000(  256,410,000.0(
AIl (ia tri xay lap khac % 15.00 Al 7,502,589,420.0(
B (hi phi khac %0 10.00 A 5,751,985,222.0(
C [rot gia % 3.00 A 1,725,595,566.6(
D pPu phong % 5.00 A+B 2,875,992,611.0(
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KHOA CAU PUONG Phan 2: Thiét ké ky thuat

PHUONG AN 2: CAU GIAN THEP.
1.Mdt cat ngang va so do nhip:
- Khé cau: Cau dugc thiét k& cho 2 1an xe va 2 1an ngudi di
K=9+2*%1 =11 (m)
- Téng bé rong cau ké ca lan can va giai phan cach:
B=9+2%1 +2%0,25 + 2*0,5= 12,5(m)
- So d6 nhip: 82+82+82=246(m)
-khé thong thuyén : B = 50m, H = 7m (kho thong thuyén céap 3).
II1. Tinh todn so bé khoi luong phuong dn két cdu nhip:
1.Phuong an két cau:

+C4u tao dan chu:

-Chon so d6 dan chu 1a loai dan thudc hé tinh dinh, c6 2 bién song song, c6
duong xe chay dudi. T yéu cau thiét k€ phan xe chay 7.5m nén ta chon khoang
cach hai tim dan chu 1a 9m.

+Chiéu cao dan chi: Chiéu cao dan chii chon so bo theo kinh nghiém vdéi bién

song song:
1 1 1 1
h =|=+= |l =|=+—82=(117-82)mvah>H+h,,+h, +h
[7 10) nhbp [7 10) ( ) dng mc cc
+ Chic€u cao tinh khong trong cdu : H=5m
+ Chiéu cao ddm ngang:
1 1
Ning :[7 +EJB =(1.64-0.95\m= chon hy,, = 1.2 m

+ Chiéu day ban mat cau chon: h,,=0.2m
+ Chiéu cao cong cau:
h,. = (0.15 + 0.3)B= 1.725 -3.45 m. Chon h__ = 1.8m

*Chiéu cao cdu t0i thi€ula:h>4.5+12+02+1.8=7.7m

*V6i nhip 82m ta chia thanh 10 khoang gian, chiéu dai méi khoang d = 8.2m
+Chon chi€u cao dan sao cho géc nghiéng cua thanh dan so véi phuong
ngang o =45° —60°, hop 1y nhat o =50° —53°.

+Chon h =9m =« =50° hop ly.

= Cdu tao hé dam mdt cdu:
+Chon 5 dam doc dat cach nhau 1.5m.

+Chiéu cao dim doc so bo chon theo kinh nghiém :
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KHOA CAU PUONG Phan 2: Thiét ké ky thuat

Nong = [i ;ijd =0.82-0.54m = chon hy,, = 0.5m

10 15 dne
+Ban xe chay ké tu do 1én dam doc.
+Duong nguoi di bo bo tri & bén ngoai dan chu.
+Cau tao hé lién két gom c6 :

-lién két doc trén

-lién két doc dudi

- hé lién két ngang

i I

40 m | g
. L —
1%0 @001501150115011501150I H

AN000 |

| |LViViV] ]

Hinh 1: Cdu tao hé dam mdt cdu
= Cdu tao mdt cdu:
- Do doc ngang cdu 1a 2% vé hai phia
- L6p phtt mat cau gom 5 16p:
+L6p bé tong atfan: Scm.
+L6p bao vé :4cm
+L6p phong nuée : Icm
+bém xi mang : lem
+L6p tao do doc ngang : 1.0 — 1.2 cm
= Cdu tao tru:
+Than tru gom 2 cot tru tron duong kinh 200cm cich nhau theo phuong
ngang cau 1a 9m

+Bé moéng cao 2.5m, rong 12.5m theo phuong ngang cau, 5.8m theo phuong
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KHOA CAU PUONG Phan 2: Thiét ké ky thuat

doc cau va dat duéi 16p dat pha (du doan la duong x6i chung)
+Dung coc khoan nhéi D120cm, miii coc dat vao 16p da cing chic, chiéu
dai coc la 19m
Kich thudc so bo tru cau nhu hinh vé

1000

300
vat 50x50 vat 50x50

pou 0w |

|110] 515 | 515 |110]

Cdu tao mo:
+Dang mo cé tuong canh nguoc bé tong cot thép
+Bé méng mo day 2 m, rong 6m theo phuong doc cau, rong 11m theo phuong
ngang cau ,dugc dat dudi 16p dat pht
+Dung coc khoan nh6i D100cm, mili coc dat vao 16p da cing chéc, chiéu dai coc
l1a 20

Kich thudc so bd0 mo cau nhu hinh vé

- i —
0
150 % Z ]
I vat 50x50
897 450
430 D=1()0
1100 » A
100 400 1
%0
1100, 400 1100, | €}> 6}9

L 600 |
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

2.Tinh todn khdi luong cong tdc :
2.1.S0 b6 khoi lwong cong tac
2.1.1.Hoat tai HL93 va nguoi:
Tai trong twong duong cua tit ca cac loai hoat tai bao gom 6t6 HL93 va nguoi

duoc tinh theo cong thiic:
IM
k0 =m| 1+ m Oy -7 +MAgan Qg -+ m'77ng qng

Trong doé:
IM: luc xung kich tinh theo phan tram; IM=25%
m: hé s6 lan xe,vi c6 2 lan nén m=1.
Niros» Nue: D€ 0 phan phoi ngang xe HLI93, lan, nguoi di bo
Qiro3» Ung: 1Al trong tuong duong cha xe 3 truc, , tai trong nguoi;
Qu05=0,93 T/m, m,,=0.3 T/m
316

316

1000

900

N
\—m

130 ﬁ\

2|
| | ]
180 =~ 150150 150 Ligg I T =
;= 1000 Lt

Yt Yp ~  gaa
0.88 0.68 0.54 Y27
1
(Yt =1.14; Yp =1.03)
NuLo=0.5(y 1 +y,+y3+Y,)
=0.5(0.88+0.68+0.54+0.34) =1.22
Nie=One=(Yp+Y X1
= (1.14+1.03)x1=1.62
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35 145 145

A A A A A A A A 1

13
-14.3

ey XO=35x12.15+14.5x15.38+145x14.3 =449.23
Uuyes =449.23/0

=82m

|
L=

=449.23/(82x15.38)x0.5
=0.71T/m
Vay ta co:
kK, =1x1.25x0.71x1.22 +0.93x0.71+1.62x0.3
=2.29 T/m
2.1.2.Tinh tai g, va g,
-Vat liéu:

+Beé tong céap 30 c6 f.” =300 kg/cm?
+Co6t thép chiu luc AIl c6 Ra=2400kg/cm?
*Cudng do tinh toan khi chiu luc doc R, = 2700 Kg/cm?.
+Cudng do tinh todn khi chiu uén R, = 2800 Kg/cm?®.
-Trong luong 16p phtt mat cau gom 5 16p:
+B¢é tong alpha: 5cm
+L6p bao vé  :4cm
+L6p phong nudce: 1ecm
+Dém xi mang: Icm
+L6p tao do doc ngang: 1.0 - 12 cm) trén 1m* clia két cau mat dudng
-phan bo hanh 14y so bo nhu sau:
g =0.35T/m* = g, =0.35 x 12 =4.2 T/m
-Trong lugng ban BTCT mat cau:
2. = 2.5(0.2x8+ 0.15x2) = 4. 75 T/m.
-Trong luong ctia gd chan :
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2., = 2(0.2+0.3)x0.25x2.5 = 0.625T/m.
-Trong luong hé ddm mat cdu trén 1m? mat bang giita hai tim gian (khi c6 ddm
ngang va dam doc hé mat cdu) 14y so bo 12 0.1 T/m?
= g2,..=0.1x9=0.9 T/m.
-Trong luong cua lan can :
2,.=[(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255+0.535x0.050/2+(0.50-
0.230)x0.255/2]x2.5=0.6006 T/m
Thé tich lan can: V,_ = 2x0.24024x240 = 115.315(m3)
Cot thép lan can : ml ¢ = 0,15x115.315 = 17.29 T(ham lugng cot thép trong
lan can va gd chan banh 14y bang 150 kg/ m3)
-Trong luong cua gian(tinh tai+hoat tai) xac dinh theo cong thic
N.K.Ktoreletxki

g _nh ><a><k0+ nlgmc+nzgdmc t_)xl
g =
R —
——n, x ¥+a bxl
Y

Trong do:

+ I: nhip tinh todn cta gian 1ay bang 82 m.

+ n,=1.75 n,;=1.5, n,=1.25. cac hé s0 vuot tai cua hoat tai, tinh tai I6p mat
cau, ciia dam mat cau va hé lién két

+v: trong lugng riéng cua thép = 7.85 T/m’.

+ R: cudng do tinh to4n cta thép, R= 19000 T/m?

+ a, b: dac trung trong lugng tuy theo cdc loai két cau nhip khac nhau.

V6i nhip gian gian don I=82m thildy a=b=3.5
+ ou: hé s6 xét dén trong luong cta hé lién két gitta cac dam chi; a=0.12
+ k,: tai trong tuong duong cua tat ca cac loai hoat tai (6 t6 HL93 va nguoi).
k,=2.29 T/m

Vay ta c6 trong lugng cta gian la:

 1.75%x3.5%x2.29+3.5 1|.25 4.75+0.9 :+1.5 x 42+09+0.11

9o = 19000
7.85

=82 = 3.688

~1.254+0.123.5x82

T/m
-Trong luong ctia hé lién két Ia:
g, =0.1xg,=0.1x3.68=0.368T/m
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-Trong lugng cua 1 gian chinh la:
G, =g+ g, =3.68 +0.368 = 4.048 T/m

=> Trong luong thép ctia toan bo 1 két c4u nhip 1a :

G, =4.048%82=331.936 T
=> Trong luong thép ctia toan bo 3 nhip Ia :

Gian=3%331.936=995.808 T

aMong moéM,, M, :
> Khoi luong mé cau:

1 452 Q. ;
T 27’ -
1%1 % LL vat 50x50 %

897 450
430 D=1(0

1100
/)
10%3 400
ﬁo

10@M 400 @ @

1100,
L 600 J

Hinh 1-1 Duong dnh huong dp luc lén mo
- Thé tich tudng cénh:
Chiéu day tuong canh :
V. = 2%(3.5%10+1/2*%4%2.02+1.5%2.02)x0.5 = 28.07 m°
- Thé tich than mo:
V,, = (1.5x4.3 + 0.4x1.7)x11.1 = 79.14m°
- Thé tich bé mo:
V,=2x6x11=132m’
=> Khoi lugng 01 mo cau:
V. = 28.07+79.14+132=239.21 m’
=> Khoi luong 2 mé cau:
V. s = 2%253.98=478.42 m’
Xac dinh tai trong tac dung Ién mo:
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- Puong anh huodng tai trong tac dung Ién mo:

DC = Pm6+(g gian+gbmc+glan can+g de mc+gg6 chém)xCO
= (2x239.21)+(2.948x2+0.11+ 0.9+ 4. 75+0.625)x0.5x81.5=978.87T
DW = ggoniX® =4.2x0.5x81.5=171.15 T
-Hoat tai:
Theo quy dinh cla tiéu chuin 22tcvn272-05 thi tai trong dung thiét k& 12 gid tri
bat loi nhat cua t6 hop:
+Xe tai thiét k€ va tai trong lan thiét k&
+Xe tai 2 tructhiét k& va tai trong lan thiét k&
Tinh phdn luc lén mé do hoat tdi:
+Chiéu dai nhip tinh toan:81.5m
Pudng anh hudng phan luc va so d6 sép tai thé hién nhu sau

0.3T/m 0.3T/m
e e e 2 N P P A
C T T T 1T 1 1 717 e
I ]

Hinh 1-2 So do xép tdi lén duong anh huong dp luc mé
Tir so do x€p tai ta ¢6 phan luc goi do hoat tai tic dung nhu sau
- V6i t6 hop HL-93K(xe tai thiét ké+tai trong lan+ngudi di bo):
LL=n.m.(1+IM/100)(Py,)+n.m.W,, ©

PL=2P, 5. O
Trong do

n :s0 lan xe n=2
m : hé s6 lan xe m=1
IM:luc xung kich cta xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P, : tai trong truc xe, y;: tung do dudng anh hudng
®:dién tich dudng anh huéng
Wians Prgwois T4l trong lan va tdi trong nguoi
W,,,=0.93T/m,P,, =0.45 T/m
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L, =2x1x1.25x(14.5+14.5x0.9443.5x0.89)+2x1x0.93x(0.5x81.5)=138 28T
PL=2x0.3x(0.5x81.5) =24.45 T

LL . g2 o= 2X1x1.25%(11+11x0.98)+2x1x0.93x(0.5x81.5) =119.355 T
PL=2x0.3x(0.5x81.5) =24.45T

Vay t6 hop HL dugc chon 1am thiét ké

Vay toan bo hoat tai va tinh tai tinh todn tac dung 1én bé mo la:

Nguyén nhan Trang thai gi6i
DC DW LL PL han
(yp=1.25) (yw=1.5) (v =1.75) (vp=1.75) Cuong do I

Noi
luc

P(T) | 978.87x1.25 | 171.15x1.5 | 138.28x1.75 | 24.45x1.75 1765.09

b.Mong tru cau:
> Khoi luong tru cau:

=
=

1000

11.68

vat 50x50

W10 360 1104 l110L

vat 50x50

e

¢+ Khoi luong tru chinh :
Hai tru c6 MCN gidng nhau nén ta tinh gop ca hai tru T1 va T2
> Khoi lugng than tru : V,=(2.4x3x11.5+3.14x2%/2x4.7)=112.316(m")
> Khéi luong méng tru : V, =12.5x2.5x5.8=181.25 (m°)
> Khoi lugng mil tru :V, _=8x1,5x2.0 -2(1x0,75x0,75%2,0)=21.75m’
» Khoiluong 1 trula: V,,,=112.316+181.25+21.75=315.316m’
> Khéiluong 2 trula: V=2x315.16 =630.63 m’
Khéi lugng tru: G,,= 1.25 x 315.316 x 2.5 =985.3625 T

tru
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Thé tich BTCT trong cong tac tru cau: V = 630.63 m’
So bd chon ham luong c6t thép than tru 1a 150 kg/m®, ham lugng thép trong
mong tru 1a 100 kg /m®
Nén ta c6 : khoi luong cot thép trong 1 tru la
m,=112.316x0.15+181.25x0.1+21.75x0.1=37.14(T)
> Xac dinh tai trong tac dung lén tru:
Trong luong két cdu nhip
- Trong luong 16p phi mat cau  : g, =3.85 T/m
- Trong lugng ban BTCT mat cau : g,.=4.75T/m.
- Trong lugng cua go chin g, =0.625 T/m.
- Trong luong hé dam matcau  : g,.= 0.9 T/m.
- Trong lugng ctia lan can 14y so bo : g, = 0.11 T/m.
- Trong lugng cua 1 gian chinh 1a  : G, =2.948T/m
- Puong anh huodng tai trong tac dung Ién tru:
-Dién tich duong anh huéng ap luc tru :©=82
DC = Py, +(ZgiantLbintEhe dimmeT et chinT lan can) XO
DC =(315.316x2.5)+(2.948x2+4. 754+0.625+0.9+0.11)x82=1795.33T
DW = gy, jnaX® =3.85x82=315.7 T
Hoat tai:
- Do hoat tai HL 93+nguoi(LL+PL)

0.3T/m

Hinh 1-4 So do xép tdi lén duong dnh huong dp luc méng
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LL=n.m.(1+IM/100).(P,.y)+n.m.W_ ®
PL=2P, 501
Trong do
n: sO lan xe
m: hé s6 lan xe
IM:luc xung kich cta xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P.: tai trong truc xe, y;: tung do duong anh huéng
o:dién tich duéng anh hudng
Wi Pogui tai trong lan va tai trong nguoi
W,,,=0.93T/m,P,,;=0.45 T/m
+T6 hop 1: Xe tai 3 truc+tai trong lan+ tai trong ngudi
LL,.;=2x1x1.25x(14.5+14.5x0.94+3.5x0.94) +2x1x(0.93)x82=367.88T
PL =2x0.3x82=49.2T
+T6 hop 2: 1 xe tai 2 truc+tai trong lan+ tai trong ngudi
LL,. i 2 o= 2X1x1.25x(114+11x0.98)+2x1x0.93x82=348.6T
PL =2x0.3x82 =49.2T
+T6 hop 3: (2 xe tai 3 truc+tai trong lan+ tai trong ngudi)x0.9
LL . ;=2x1x1.25x(14.5+14.5x0.94+3.5x0.94+14.5x0.9+14.5x0.85+
+3.5x0.8)+2x1x0.93x82)x0.9 = 480.465 T
PL=2x0.3x82 = 49.2T
Vay t6 hop 3 dugc chon lam thiét ké
Tong tai trong tinh dudi ddy dai 1a

Nguyén nhan Trang théi
DC DW LL PL gi6i han
(yp=1.25) (yw=15) | (=175 | (yp=1.75) | Cuongdol

Noi
luc

P(T) | 1795.33x1.25 | 315.7x1.5 | 480.465x1.75 | 49.2x1.75 3644.62

c¢.Tinh s6 coc cho méng tru, mo:
vat liéu :
- Be tong cap 30 ¢6 f.” =300 kg/cm?
- Cot thép chiu luc AIl ¢6 Ra=2400kg/cm?
Xdc dinh swc chiu luc nén cua coc don theo cwong do dit nén

Vi cac coc & mo dugc khoan ngam vao trong da cho nén theo diéu
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10.8.3.5 — 22TCN272-05:

D¢ vac dinh strc khang doc truc ctuia coc khoan ngam trong cac hoc da, co

thé bo qua strc khang mit bén tir tram tich dat phu tang trén.

Trong quy trinh, khong dé cap dén cong thirc tinh toan sitc khang cua coc
khoan trong d4 cing, do d6 lay cong thuc tinh strc khang d& don vi danh
dinh cua coc dong trong da theo 10.7.3.5 — 22TCN-05.

Qr =3 x0u X Kgp xd.

Trong do:
Sy
3+ = . H
Kep ——D  (10.7.3.5-2), vad = 1+O.4Fs <3.4
10 1+300LL ®
\ Sy
Trong do:

Ju - 1a cuong do chiu nén doc truc trung binh cua 161 da (Mpa), qu =
15 Mpa.
d - hé s6 chiéu sau khong thir nguyén.
Ksp - 12 hé s6 kha ning chiu tai khong thir nguyén.
S¢- 1a khoang cach cac duong nut, gia thiét 1ay Sq = 1600 mm.
ty- chiéu rong cac dudng nit, 13y tg = 5mm.
D - duong kinh coc. D = 1000mm.
H; - chiéu siu chén coc trong hd d4, trung binh 1ay Hy = 1000mm
D, - duong kinh hd da. D, = 1300mm.
Tinh duoc:

d=1+1000 5,-131<34
1300

Ksp = 0.312
Jp =3x15x0.312 x1.31 =18.39 (Mpa).
Stre chiu tai tinh toan cua coc theo cong thirc 10.7.3.2-1 1a:
Qr = 0xQn= ¢x0p.As
Trong do:
Qr - strc khang tinh toéan cua céc coc.

¢ - hs stc khang dbi v6i miii coc duoc quy dinh trong bang 10.5.5-
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3,1y ¢ = 0.5

A, - dién tich mat cat ngang cua mili coc.
Vay ta ¢6: Q = 05 x 18.39 x 3.14 X @ = 7218.075(KN).=
721.8075T

Xdc dinh swc chiu tdi trong nén cua cgc nhoi theo vat liéu lam coc:
Chon coc khoan nhdi ¢o duong kinh coc D = 1.2 m, coc dai 17m.
Bé tdng M350 c6 R, = 155kg/cm? = 1.55 KN/ cm®.
Ct chiu lyc 1825 Alll ¢d F, = 132.54 cm®, R, = 3600kg/cm® =
36KN/ cm?,
Py = ¢.(Mm.Mmy. Rp.Fp + Ra. F)
Trong do:
¢ hé s6 udn docd udn doc » = 1.
ma: hs diéu kién lam viéc, do coc duoc nhdi BT theo phuong ding
nén m; = 0.85
m; : hé sb diéu kién 1am viéc ké dén bién phap thi cong, m, = 0.7
Fp : dién tich tiét dién coc bé tong.
R, : cuong dd chiu nén cua bé tong coc.
Ra: cudng do cua thép chiu luc.

F, : dién tich cbt thép chiu luc.
— Py=1x(1x0.85%0.7 x 155 x 3.14 x @ +36 x 132.54)
= 12011.1 (KN).

T cac két qua tinh dugc chon stre chiu tai cua coc 1a:
[N]= min(Py; Q) = 721.8075 (T).
Xdc dinh 5o luong coc trong tru:
Cong thuc tinh todn:

n=2.5x Po =1.5x 3644.62
N 721.8075

c

=75 coc

Vay ta chon s6 Iugng coc trong mot tru l1a 8 coc (1.51a hé so6 xét dén luc

ngang khi coc lam viéc)
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Xdc dinh 5o luong coc trong mo:
Cong thuc tinh todn:

N=25xm _p, 176509
N 721.8075

c

=4.9 coc

Vay ta chon s6 lugng coc trong mot mo la 6 coc (11a hé s6 xét dén luc
ngang khi coc lam viéc)
II1.Bién phdp thi cong cdu gian thép:
II1.1Phuong dn cdu gian thép:
a.Thi cong mo cdu:
Budc 1 : Chuédn bi mit bing.
-chudn bi vat liéu ,may moc thi cong.
-xac dinh pham vi thi cong,dinh vi tri tim mo.
-diing may ui ,két hop thli cong san i mét bang.
Budc 2 : Khoan tao 16
- dua may khoan vao vi tri.
- dinh vi trf tim coc
- Khoan tao 16 coc bang mdy chuyén dung v6i 6ng vach dai su6t chiéu dai coc.
Budc 3 : D6 bé tong long coc
- Lam sach 16 khoan.
- Dung cau ha 16ng c6t thép.
- Lap 6ng dan ,tién hanh d6 bé tong coc
Budc 4:
- Kiém tra chat luong coc
- Di chuyén may thuc hién céc coc tiép theo .
Budc S :
- dao dat ho moéng.
Budc 6 :
- Lam phéng ho méng.
- dap dau coc.
- d6 be tong ngheo tao phing.
Budc 7 :
- Lam sach h6 méng ,lap dung da gido van khuon ,cot thép bé mong.
- d6 bé tong bé méng.
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- Thao d& vang chong ,van khuon bé.

Budc 8 :

- Lap dung da gido van khuon ,cot thép than mo.

- d6 bé tong than mo.

- Lap dung da gido van khuon ,cot thép tudng than ,tudng canh mo.
- Théao do van khuon da gido.

- Hoan thién mo sau khi thi cong xong két ciu nhip.
b.Thi cong tru :

-Tru cau dugc xay dung nhu phuong 4n cau lién tuc

c.Thi cong két cdu nhip:
Budc 1 : Giai doan chuén bi

- Tap két vat tu phuc vu thi cong

- Lap dung hé da gido, tru tam phuc vu thi cong nhip gin bo
Budc 2 : Lap dung céc khoang trén dan gido, tru tam

- Lap 4 khoang dau tién trén dan gido lam d6i trong

Dung hé cap neo két cau vao mo

Chém, chen chat cac goi di dong

Dung ciu chan cung 1dp hing céc khoang con lai clia nhip. C4c thanh dan
dugc chd ra vi tri 1ap hdng bang hé ray
Budc 3 : Lap hang céc thanh gian cho cac nhip ti€p theo

Dung hé cap neo két cdu vao tru

Chém, chén chat cac goi di dong trén cac tru
Dung c4c thanh lién két tam dé kién tuc hod c4c nhip khi thi cong

Dung c4u chéan cing lap hing cdc khoang con lai ctiia nhip.

Budc 4 : Hop long nhip giita
Budc 5 : Hoan thién cau

- Thao bo céc thanh lién tuc hod két ciu nhip

- Thao bo cac ném chen cac goi di dong, cac chi tiét neo két cdu vao mo tru
Lap dung hé ban mat cau

Thi cong 16p phli mat cau

Thi cong lan can, hé thong thoat nudc, lan can nguoi di bo

Thi cong 10m duong 2 dau mo

Hoan thién toan cau, thu don cong truong, thanh thai long song
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Lap tong mitc dau tu
Bang thong ké vat liéu phuong an cau gian thép

Pon . Pon gia | Thanh tién
TT Hang muc vi Khoi long @ @
Tong mic diu ) (A+B)+C+D 71,817é706,67
Pon gia tréA\n Im?2 mat d 26,960,050
cau
A | Gidtridutoanxaylap | d | AI+AII 60’605665 9,64
Al Gi4 tri du t9én xay lap d I+ 52,700,573,60
chinh 0
I Két cdu phan trén d 41’5276415’60
1 Bétong at phan mat cau m3 385 2,200,000 | 847,677,600
» 23.000.00
2 |Bétong lan can m3 191 0 4,396,220,000
3 |C6t thép lan can T 347 | 000%05.205.000.000
4 |Khéilong cotthépdan | T 996 30’080’00 29’8746240’00
5 |GGi dam thép Bo 14 5,000,000 70.000.000
6 |Khe co gian loai 16n m 82 13.000.000 | 246,000,000
7 |Lép phong ndc m2 | 5504 | 120,000 | 660.528.000
8 |ong thoat néc ong 25 150,000 3,750,000
9 |Pén chiéu sdng cot | 16 | O] 224.000,000
Il |Két cdu phin déi d 10’6696632’00
1 |Betong mo m3 | 478 2,000,000 | 956.840.000
2 [Bétong tru m3 | 655  |2.000.000 | 1.310.800.000
3 |C6t thép m6 { 48 | B 000001 717,630,000
4 |Cot thép tru { g3 |1 000001 1 248,090,000
5 |Coc khoan mhoi D = 548 | 8,500,000 | 4.658.000,000
1.2m+D=1m
6 |Cong trinh phu trg % 20 (”2; 3+411 778 272,000
II1 |\Pong hai diu ciu 503,526,000
1 |Dap dat m3 | 3013 | 62,000 | 186.806.000
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2 |Moéng + mat dong m2 856 370,000 | 316,720,000
All |Gia tri xay lap khac % 15 Al |7.905,086,040
B |Chi phi khic % 10 A 6,060,565,964
C |Trot gia % 3 A 1,818,169,789
D |Du phong % 5 A+B  [3,333,311,280
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CHUONG IV

TONG HOP VA LUA CHON PHUONG AN TKKT
1. Lua chon phuong an va kién nghi:

Qua so sanh, phan tich vu, nhugc diém, chi tiéu kinh t€ k§ thuat clia céc
phuong an. Xét nang luc, trinh do cong nghé, kha nang vat tu thi€t bi cua cac
don vi xay lap trong nudc, nham nang cao trinh do, ti€p can vdi cong nghé thiét k&
va thi cong tién tién, d4p ing ca hién tai va tuong lai phét trién ctia khu kinh t€.

Dua trén nhiém vu ctia d6 4n t6t nghiép.
2. Kién nghi: Xay dung cau Ma (Thanh Hoa )theo phuong an cau dam don
gian véi cac noi dung sau:

Vi tri xdy dung

Ly trinh: Km 0+00 dén Km 0+250.

Quy mé va tiéu chudn

Cau vinh ctru bang BTCT U'ST va BTCT thuong

Khé thong thuyén tng véi song cap 111 1a: B = 50m, H = 5m

Khé cau: B=8 + 2x0,25 + 2x0.5 +2 x Im=11.5m.

Tai trong: xe HL93 va ngudi 300 kg/cm?2

Tan suat 1a thiét k&: P=1%

Quy pham thiét ké: Quy trinh thiét k€ cau cong theo trang thai gidi han
22TCN-272.05 cua Bo GTVT

Tién do thi cong

Khdai cong xay dung du kién vao cu6i nam 20.., thoi gian thi cong du kién ...
nam
3.Kinh phi xay dung:

Theo két qua tinh todn trong phan tinh tong mitc ddu tu ta du kién kinh phi xay
dung cu Do lén theo phuong 4n kién nghi vao khoang 67,873,425,619.60 dong
Nguon von

Toan bo nguodn von xay dung do Chinh phi cap va quan ly.
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PHAN II
THIET KE KY THUAT

R kockesk sk ke sk sk ke sk sk ke sk sk sk sk skeskok
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GIGI THIEU CHUNG PHUONG AN THIET KE

= S0 d6 két cau: 30 + 55 +80+55+ 30 m. Téng chiéu dai cau tinh dén dudi 2 mé
" 13250 m

s ,;H —
Chiéu cao dam:

- Tai vi tri tru H, =4,5m

- Tai vi tri gita nhiph =2,2 m

- Phan day dam c6 dang duong cong parabol: y = x? +h v6i L 1a chiéu

(H-h)
L2

dai canh hang cong

- Phin mat cau cong déu theo dudng tron ban kinh R = 4500m

= Tiét dién ngang ctia dam hop:

- Dam lién tuc c6 mat cat ngang 1a mot hop don thanh nghiéng so véi phuong
thang ding mot goc 8°, tiét dién dim thay d6i trén chiéu dai nhip

- Chiéu day ban mat ciu & cudi cdnh vit: 25 cm

- Chiéu day ban mat cu & dau canh vit: 60 cm

- Chiéu day ban mat cdu tai vi tri giita nhip: 25 cm, ¢6 doan vat vé sudn 150
cm

- Chi€u day suon dam:0,6m tai goi:

- Chiéu day ban day hop cta nhip chinh tai tru 1a 80cm, tai gitta nhip 1a 30cm
va thay déi trén chiéu dai nhip theo dudng parabol nhu mit mit ddy nhung
H=0.45 m, h=0.22m

- Phén trén dinh tru dugc thiét k&€ dic, bé rong theo phuong ngang 1a 5.0m, ¢c6
dé 161 thong kich thuée 1.5x1.6m va duogc tao vat 1a 300x300mm.

» CAu tao mat cau:

- Mat cau dugc thiét k&€ theo duong cong ban kinh 4500m

- L6p phtt mat cau gom 5 16p: Lép bé tong atfalt: 7cm; Lép bao vé : 4cm;
L&p phong nude : 2cm Lép tao do doc ngang : 2 cm

= C4u tao tru:

- Than tru rong 3m theo phuong doc ciau va 8m theo phuong ngang cau va
dugc vuot tron theo duong tron ban kinh R = 1.5m.
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- B& méng cao 2.5m, rong 5.5m theo phuong doc cdu, 11.0m theo phuong
ngang cau va dat dudi 16p dat phu (du doan l1a duong x6i chung)

- Dung coc khoan nh6i D100cm, miii coc dat vao 16p da cing chac, chiéu dai
coc la 20m

= C4u tao m&:

- Dang mo6 ¢6 tudng canh ngugc bé tong cot thép

- Bé méng mo day 2m, rong 6.0m, dai 11m duogc dat duéi 16p dat phu

- Dung coc khoan nh6i D100cm, miii coc dat vao 16p cét tho 1an séi, chiéu
dai coc la 20m
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TINH CHAT VAT LIEU VA TAI TRONG THIET KE

VAT LIEU:

BE TONG:

Bé tong thudng co ty trong: v.= 2400kg/m’

Hé s6 gidn nd nhiét clia bé tong ty trong thuong 10.8x10°/°c (5.4.2.2)

HE S6 P0oisson 0.2 ..ooooveiieieeeeeeeeeeeeee e (5.4.2.5)

M6 dun dan héi ctia bé tong ty trong thuong ldy nhu sau:E, =0.043y,"°\ff'
(5.4.2.4)

Trong do:

Y. = ty trong cua bé tong (kg/m”)
f’. = Cuong do qui dinh ctia bé tong (MPa)
Cuong do chiu nén clia bé tong dam hop, nhip cdu dim, qui dinh & tudi 28 ngay
la:
f’.=50Mpa
Cuong do chiu nén cta bé tong lam tru chinh, mo ban qua do, sau 28 ngay:
f’.=40Mpa
Cudng do chiu kéo khi uon ctia bé tong ty trong thuong  £=0.63,/f_
(5.4.2.6)
= DGi vGi cac (ng sudt tam thai trude mat mat (5.9.4.1)
- Gidi han tng sudt nén cta ciu kién bé tong cang sau, bao gom cac cau XD
phan doan: 0.60f
- Gi6i han tng suat kéo clia bé tong : 0.25,/f'
Trong do:
£, = cuong do nén qui dinh cua bé tong lic bat dau dat tai hoac tao ust (MPa)
£, =0.9xf", = 0.9x50 = 45 MPa
= DGi vi cac (g suat & trang thai gidi han sir dung sau cac mat mat (5.94.2)
- Gi6i han tng sudt nén cua bé tong ust & TTGHSD sau mat mat : 0.45f”, (MPa)
- Gi6i han ting suat kéo ctia bé tong : 0.50,/f,
Ty s0 gitta chi€u cao ving chiu nén ¢6 ting suit phan b6 déu twong duong duoc
gia dinh & trang thai GH cudng do trén chiéu cao vung nén thuc (5.7.2.2) la:
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(f' —28)

=0.85-0.06————
B, >

Do 4m trung binh hang nam: H = 80%
THEP THUONG (A5.5.3)

= Thép s{r dung la cot thép co gai

= M6 dun dan hoi clia thép thuong: Es = 200000Mpa
= Gidi han chay cla cot thép: fy = 400 Mpa

THEP UNG SUAT TRUGC

Vat lisy Mac thép hoac Puong Cuong d6 chiu | Gidi han chay
T loai kinh(mm) kéo f,, (MPa) f,, (Mpa)
Tao | 1860 Mpa (Méc 9.53 dén 1860 90%f,, =
thép 270) 15.24 1670MPa

= M6 dun dan hoi clia tao thép Ep = 197000 Mpa

= GiGi han g suat cho bo thép UST & trang thai gi6i han sir dung [A5.9.3-1 AASHTO]
= fpt = (ing suét trong thép ust ngay sau khi truyén luc (MPa)
= Cap sir dung la loai ¢o do chiing dao thap clia hang VSL - tiéu chudn ASTM A416M Grade 270

= Loai tao 12.7mm va 15.2mm

» Hé s6 ma sat clia tao thép v&i 6ng boc (6ng thép ma cing) p = 0.2 (5.9.5.2.2b-1)

= Hé s6 ma séat Iac (trén mm cla b6 thép): K = 6.6x10-7

= Chiéu dai tut neo, Iay trung binh: AL = 0.006m/neo
HOAT TAI THIET KE (3.6.1.2)

Hoat tai xe 0t0 trén mat cau hay két cau phu trg dugc dat tén 1a HL-93 sé bao

gdém mot t6 hgp cua:

- Xe tai thiét k&€ hoac xe hai truc thiét k&

- Tai trong lan thiét k&
XE TAI THIET KE

35 KN 145 KN
| 4300mm_|4300 mm t6i9000mm |

XE HAI TRUC THIET KE

600 mm néi chung

145 KN 300mm mat thira cia mét cdu

'l

: ’

1800mm

Lan thiét k& 3000 mm

Xe hai truc gdbm mot cap truc 110 000N cach nhau 1200mm. Cu ly chiéu ngang

GVHD: TH.S BUINGOC DUNG
SV :NGUYEN NGOC ANH- MSV:100110

106



TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

clia c4c banh xe 1ay bang 1800mm. Tai trong dong cho phép 14y theo diéu 3.6.2.
TAI TRONG LAN THIET KE

Tai trong lan thiét k€ gom tai trong 9,3N/mm phan bd déu theo chiéu doc.
Theo chiéu ngang ciu duogc gia thiét phan bo déu trén chiéu rong 3000mm. Hiéu
ung luc cha tai trong lan thiét k& khong xét luc xung kich.
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TiINH TOAN BAN MAT CAU

THIET KE CAU TAO MAT CAU
CAU TAO CUA BAN MAT CAU
= Chiéu cao mét cau bé tong khong bao gém bat ky du phong nao vé mai mon, xo6i ranh va I6p méat bd
di, khong dugc nhd hon 175mm.(9.7.1.1)
= Theo bang A2.5.2.6.3-1 chiéu cao t6i thiéu thong thudng clia ban mat cau dugc xac dinh dua trén
chiéu dai nhip cla (L) ban la :
h,;, = 0.027L = 0.027x6000 = 164mm
= Chon chiéu day ban phai thod man cac diéu kién sau:
- Do day ban phai di dé coi 1a ban canh chiu nén d6i v6i mo6 men duong dam
chinh hoac ban canh chiu kéo v6i moé men am.
- Do day can thiét duoc coi 1a phan ban chiu hoat tai truc tiép.
- Do day can thiét dé bo tri thép (thép ust cing ngang, doc va thép thudng)
(FCO)
Chiéu dai nhip cta ban L 14y tai gitta nhip 1a 16n nht nén trong d6 4n nay thiét
ké& ban tai gitra nhip.
Ban mat cau duoc thiét ké véi kich thude nhu sau:
- Chiéu day ban tai gitta nhip 1a 250mm > 175.5mm
- Chiéu day ban tai vi tri ti€p gidp v6i suon dam 1a 600mm
- Chiéu day ban tai vi tri mép 1a 250mm (bd tri neo cua cdp cang ngang)
Chi tiét thé hién nhu hinh vé sau (mat cit tai tru T2, T3)
1250

300 650 300

150,100 , .25 450 . 450 25, ,100 50,
S @ | A
= |, N ‘ |

O‘
0

| 275 ommﬁ /450

50

25/ |70 [

7 7 4 4

Mdit cdt ngang tinh todn bdn
Lan can duoc xay dung lién vGi ban mat cAu & hai bén
CAU TAO LGP MAT CAU
L&p mat ciu dugce thiét ké véi ciu tao co ban sau:
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— Bétdébng asphant 70mm

— Béténg bao vé 40mm

— LSp phong nudc 20mm

— L8p tao dd d&c ngang 20mm

= Bé tong asphant 70mm

= | Gp bé tong bao vé ¢ Iudi thép 40mm

= | §p phong nudc 20mm

= Ldp dém (tao déc 2% tao phang)

= Ban mat cau

PHUONG PHAP TiNH TOAN NOI LUC

= Do ban mat cau duoc ciu tao lién khéi véi sudn dam khong b6 tri ban chan ngang nén chi ton tai lién
két theo phuang doc cau ap dung phuong phap tinh toan gan diing theo Diéu 4.6.2(AASHTO-98).

= Phuong phap phan tich gan ding trong d6 ban mat cau dugc chia thanh nhitng dai nhd vuong goc véi
cau kién da. Khi ap dung phuong phap dai thi phai 1ay mé men duong cuc tri trong bat cir panen san
gitta cac dam dé dat tai cho tat c& cac ving c6 md men duong, tuong tu phai [y mémen am cuc tri
trén bat cir dAm nao dé dat tai cho tat ca cac ving cd moémen am.
Khi tinh hiéu ting luc do tinh tai gdy ra, ta phdn tich mot ddi ban réng Im theo

phuong doc cdu.

SO DO TiNH:

= Cac dai phai dugc coi nhur dam lién tuc hoc dam gian don, chiéu dai nhip phai duoc 1ay bang khoang
cach tam dén tam gitta cac cau kién da. Nnam muc dich xac dinh hiéu tng luc trong cac dai, cac cau
kién dd duoc coi la cing vo han.

= Mat cat thiét ké cho cac md men am va luc cat co thé dugc 18y nhu sau: Cho dam hop bé tong va dic
lién khéi Ia & méit cau kien da. (4.6.2.1.6)

Nhu vay ta c6 thé c6 so d6 tinh nhu sau:

- Khi tinh ban muit thira ta coi né nhu moét cong xon 1 dau ngam, véi chiéu dai
nhip tinh tir mép ban dén tim cua cau kién do.

- Khi tinh ban gitra ta coi n6 nhu mot dam 2 dau ngam, nhip la khoang cach tur
tim dén tim cdc ciu kién d6. Dé don gian trong tinh todn ta dung phuong
phap gan ding ctia co hoc két cdu nhu sau:

Hé s6 d6 lay nhu sau:

- D6i v6i mo men giira nhip: Khi chiéu cao ban / chiéu cao dam < 0.25 thi hé
s61a 0.5

- D61 v6i mo men trén goi hé s6 do 1a -0.7

Luc cét xac dinh nhu ddm gian don tuong tng.
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 2: Thiét ké ky thuat

AN\

S
3000 6500 3000 |
7 7 1 !
So' dé tinh ban mat cau
IV.TINH TOAN NOI LUC.

1. Tinh todn bdn mit thia
Tai trong tac dung Ién ban.
- Ban bé tong phan hang (DC1)
- Lan can (DC2)
- GO chan banh (DC3)
- L6p mat cau (DW)
a. Do lan can :
Tai trong tap trung cé trong luong .

P,. = 2400kg/m’x 9.81N/kg x 0.224m? = 5273.856 N/m = 5.274 N/mm
cach mép ban tinh toan 1a 200mm — cach ngam la 3000-200=2800 (mm)
M, =-5.274 x 2800 = -14767.2 (Nmm/mm) = -14.767 KNm/m

V,, =-P_=-5.274 N/mm = -5.274 KN/m

3000

200
J pb=5.274N/mm

-~

T

Hinh 1 :Tél trong lan can
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b. Do go chan bdnh

V 3000
p =3.178N/mm
|

Coi la tai trong tap trung c6 trong luong
P, =2400kg/m’x 9.81N/kg x 0.135 m> =3178.44 N/m = 3.178 N/mm
GO chén coi 12 tai trong tap trung dat tai trong tam P, =3.178 N/mm, cach mép
ngoai gd chin 1a 100mm — cach mép ban tinh toan 12 2100mm — cich ngam la
3000-2100=900 (mm)
M, =-3.178 x 1400 = -2860.2 (Nmm/mm) = -2.86 KNm/m
Vg =-Py. =-3.178N/mm = -3.178KN/m
c. Do lop mdt cau.
Tai trong phan bo déu vdi ty trong bang ty trong trung binh cta céc 16p
(2315Kg/m?)
Wpw = 2315 x 9.81 x 0.12 = 2725.2 N/m* = 2.725x10~* N/mm?
L6p mat cau 1a tai trong phan bo tdc dung l1én phan hing trén chiéu dai ké tir mép
trong cua lan can dén vi tri ngam L =3000 — 500 = 2500 (mm.)
Mpw = -2.725x107 x 2500%/2 = -8616.306 (Nmm/mm) = -8.616 KNm/m
Vpw = -2.725x107 x2500 = -6.813 (N/mm) = -6.813 KN/m

3000

500, 2500
W Wow =2.725E-3 N/mm

TN NERRRRRNEn

Hinh 2 :Tal trong I6p phd mat céu
d. Do ban bé tong
Tai trong phan bo déu c6 bé day trung binh (250+600)/2=425(mm)
wg = 2400 x 9.81 x 0.425 = 10006.2 N/m* = 10.01x10”* N/mm?
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Ban bé tong la tai trong phan bo déu trén toan bo phan hang
M; = -10.01x107x3000%/2 = - 45045 (Nmm/mm) = - 45.045 KNm/m
V¢ =-10.01x107 x3000 = -30.03 (KN/m)

] 3000 )
1 wow=10.01E-3N/mm

IR NN RN

Hinh3:Tal trong do bdn bé tong

e. Do hoat tdi xe— khi xe tai khong vi pham phdn duong nguoi di
Chi€u rong lam viéc cta ban la:
1140 + 0.833X = 1140 + 0.833x950 = 1931.35 (mm) va hé s6 lan m =1

3
M, = —1x 2210 950 _ _35661.58(Nmm/mm) = - 35.5661 KNm/m
1931.35
72.5
. — -37.5(KN
T 93135 (KN/m)

M, = -1 x 3.1x107% x 1250%2 = -2421.875 (Nmm/mm) = -2.421
KNm/m
Vin=-1x3.1x107°x 1250 =-3.875 N/mm = -3.875KN/m
Vay ta co:
M, v = 1.25%M+ M, =-1.25%35.5661 -2.421 = -46.87TKNm/m
Vieau= 1.25%V, +V,, =-1.25%37.5-3.875=-50.75KN/m

500 2500
1000 250‘ 300 1800
950
72.5x E-3 N 72.5x E-3 N
3. 1N/mm
/
T T

Hinh5 :Hoat tdi tdac dung lén phdn hdng khi c6 nguoi di bo
g. Do tdi trong nguoi di bo
Theo diéu [A3.6.1.5] Do6i véi tat ca dudong bd hanh rong hon 600mm 14y tai
trong ngudi di bo bang 3x10” Mpa = 3x10* Kg/mm? va phai tinh dong thoi cuing
hoat tai thiét k€.
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PL = 3x10™* Kg/mm® x 9.81 N/kg = 29.43x10™* N/mm®
M, = -29.43x10* x 1000 x (1000/2+1200) = -5003.1 Nmm/mm = -

5.0031 KNm/m
Vo = -29.43x10* x 1000 = -2.943 N/mm = -2.943KN/m

500 2500
1000 250

3xE-3 Mpa

ERREREL

Hinh 6:Hoat tdi nguoi di bo
T6 hop ni luc theo trang thai gidi han.
> n7.Q =>1717-DC, + y,,DW + y,(LL+IM)] + y,, PL]
n : Hé s6 diéu chinh tai trong. Doi véi tai trong st dung cac gia tri cuc dai
ctia hé s0 tai trong », hé s6 diéu chinh tai trong tinh theo cong thic :
n=npnen =095
n, - He s6 xét dén tinh déo.
Cot thép dugc thiét k&€ dén chay n, =0,95 AL.3.3
n, : Hé s xét dén tam quan trong khai théc.
Cau quan trongn, = 1.05 AL35
Do d6 5 =1v6i TTGHCDI
n=1 v6i TTGHSD
Vay ta co:
TTGHCDI:
M, =77 %, Mo + 7o M pes + 1M ogs + 7o0 My +70-M L +76- ML

M, =1. 1,25x(17.627 + 45.045) +1,5x8.616 +1, 75x46.87 +1, 75x5.0031
M, =182.04(KNm/m)

Vi, =1 % Voer + Vo1 Voco T 4702 Vow +70Vitem + 701 VoL -
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V, =1. 1,25(8.452 +30.03) +1,5x6.813+1,75x50.75+1,75x 2.943 =152.28(KN/m)
TTGHSD:

|vlh = MDC1+'MDCZ+'MDCS+'MDW +'MLL+IM +'MPL -

M, =107.58(KNm/m);V, =107.79(KN/m)

2. Tinh todn noi luc cia ban ngam 2 dadu.
Ta tinh momen tai gita nhip va luc cat tai goi cia dam gian don

a. Do tdi trong phdn bo cua lop mdt cau

‘ 6500 T

Wadw = 2.725E-3

BN RYNE

Dah Mgnmp

1.625
Sdah =5.281

Dah Vs

Sdah=3.25

+ Mpy = Wpy(dtich DahM, 5) = 2.725 x 10 x 5.281x10° = 12014.275Nmm/m
=12.014 KNm/m

+ Vi = Wpw(dtich DahVe6i) = 2.725 x107 x 3.25x10° = 8.856 KN/m

b. Do tdi trong cua bdn bé tong

‘ 6500 w
ws = 7.46E-3

BTN NNNE

Dah Mg

1.625
Sdah =5.281

Dah V.

Sdan=3.25

Ban bé tong coi 1a tai trong phan bd déu, c6 bé diy trung binh la:
2060000/6500 =316.923mmm ~ 0.315m
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wg = 2400 x 9.81 x 0.315 = 7416.36 N/m* = 7.46x10” N/mm?*

+ Mg = wg(Dién tich DahM,5) = 7.46x107 x 5.281x10° =39396.26 Nmm/mm =
39.396 KNm/m

+ Vs = wy(Dién tich DahVg6i)= 7.46x107 x 3.1x10° = 23.126 KN/m

¢. Do hoat tdi xe (LL)

Bé rong dai tuong duong v6i momen duong: 660 + 0.55S = 660 + 0.55x6500 =
4235 mm

Bé rong dai twong duong véi momen am: 1220 +0.25S = 1220 +0.25x6500 =
2845 mm

ap dung bé rong dai doi véi luc cat, do qui trinh khong qui dinh nén gia thiét l1a
theo momen. Luc cit tai goi 12 vi tri ¢ mOomen am.

» Gia tri cia m6 men duong & khu vuc gitta nhip ban:

M.= ——>'y. M. =w Gia tri luc cat tai khu vuc goi ban:
Tr 660+05582y| Ln Ln(DDahmf)men HLA 7 Y g
P
Vo= — Sy V. =w, ® .
Tr 1220+ 0.25S Zy| Ln Ln“~Dahluccat

Trong do
- P=72.5 KN (Tai trong ntra truc banh xe Truck)
- y; = Tung d6 cua Dah tai vi tri banh xe tap trung (P)
- wy, = Tai trong lan
- Op,, = dién tich Pah bén dudi vi tri dat tai trong lan.
¢ Tinh toan Mémen:
Yy, = 0.425+1.325+1.325+0.425 =3.5
Op= 3.25 (m?)

6500
850 1800 600 600 1800 850
| T%O
- 3.1N/MM - - -
NN
N Y o &
5§ | 5 &
g 8§ g
Xép hoat tdi lén duong dnh hudng moé men
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P Sy - 72,5
660+ 0555 &' 4235%x10°3

M, = W, Opamoemen = 3-1 X 5.25=16.275 KN/m
M, |y =m(1.25xM, + M, ) = 1x(1.25 x 59.917 + 16.275) =91.17 KNm/m
«%* Tinh toan Luc cit tai gGi-
2y; =1.0 + 0.723 + 0.538 +0.262 = 2.523
Opn=3.228
So d6 tinh toan:

M, = x3.5=59.917 KNm/m (H¢ s6 lan xe m=1)

6500
1800 1200 1800 600

72.5KN
w  T25KN
72.5KN
72.5KN

AN/MM

Dah Vgsi

Xép hoat tdi 1én duong dnh hudng luc cdt

P 725
Vo= P Ny o 129 5523-64.294(KN
= 152040255 2V = 2845107 " (KN/m)

Vi, = Wi Opaees=3-1 X 3.228 = 10.006 (KN/m)

Vg = m(1.25xV,, + V. )=1x(1.25 x 64.294+ 10.006)=90.37 (KN/m)
3. T6 hop noi luc
Bdng tong hop noi luc

Mpe: | Vo | Mper | Voo | Mpw | Vow | Mer | Voo Mipam| Vicaw
DC2 | DC2 | DC1 | DC1 Dw | DW  PL | PL LL LL

Phan 23.12
N - - 139.396 12.014 |8.856| - - 1 91.17 | 90.37
giira 6

DPon vi méomen 1a (KNm/m), luc cat 1a (KN/m)
Téng hiéu ting luc tinh todn phai 1y nhu sau [A3.4.1]

Q=217 Q
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KHOA CAU PUONG Phan 2: Thiét ké ky thuat
Trong dé:
- v, = Hé s0 tai trong bang [A3.4.1-1] va [A3.4.1-2]
TTGH DC DW LL
TTGH str dung 1 1 1
TTGH cuong do 1.25 1.5 1.75

- Q, = Tai trong qui dinh & day.
- 1, = Hé s6 diéu chinh tai trong
—T1; = NpTrM
» § trang thai giGi han cuong do:
- Np = 0.95 cho cac thiét k&€ thong thuong
- Mg = 0.95 cho cac muc du thong thuong

- 1; = 1.05 cho cac cau quan trong

— 1; = NpNN; = 0.95
» C4c trang thai gidi han khac: n, = npngn; = 1x1x1=1.0
» Poi véi trang thai GHCD1
M, = 0.95[1.25Mpet1.5Mpy + 1.75(M; .y +Mpp)]
=0.95[1.25x39.396+1.5x12.014+1.75x91.17]
=215.47KN.m/m
Vu=190.32KN/m
» Poi v6i trang thai GH st dung 1
M, =Mpc + Mpy + M +Mp,
=39.396+12.041+91.17
=142.60KN.m/m
Vu=122.352KN/m

= Gi4 tri mo6 men udn vira tinh & trén 1a clia so d6 ban ké tu do 1én goi. Dé k& dén
anh hudngcualién két cua ban v6i dam ngang, ta dua vao hé s6 ngam k. Khi do,
mo men dung dé tinh todn s& bang mo men da tinh & trén nhan véi hé s6 ngam k:
M, = k.M
Trong do:
M :La mé men gita nhip clia ban khi coi ban la dam don gian.
k :Lahé sd ngam.
Tinh gan dung: k = 0,5 cho tiét dién gitta nhip, k =0.7 cho tiét dién tai gdi.
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Bdng 16 hop néi luc cua bdan mdt cdu

Noi luc tinh todn theo so do Noi luc tinh toan ctia ban
TTGHCDI TTGHSDI TTGHCDI TTGHSDI
M, V, M, V, M, V, M, | V,

Ngam | 182.04 | 152.28 | 107.58 | 107.79 | 127.428 |106.596| 75.30 |75.453

Tai
gitta | 215.47 | 190.32 | 142.6 |122.352| 107.73 95.16 | 71.3 |61.176
nhip:

Pon vi momen (KN.m/m), luc ciat (KN/m)
VayM =-127.428KNm/m
M* =107.73 KNm/m
V. Thiét ké cot thép ban mat cau
1. Tinh todn dién tich cot thép
Tur két qua tinh ndi Iuc & trén, ta ¢6 cip momen dé thiét ké 1a:
Momen am tai goi: M"=-127.428 KNm/m
Moémen duang tai gitta nhip: M* = 107.73 KNm/m
Cac dac trung vat liéu thiét ké
Cuang d6 chiu nén clia bé tong qui dinh & tui 28 ngay la: f, = 50Mpa
Cuang do bé tong khi cang cap : 0.9 f,
M6 dun dan héi clia bé tong ty trong thuang 1ay nhu sau: E, = 0.043yc1'5\/f = 35750 Mpa
LGp bao vé
- Lép bé tong bao vé phia trén: S0mm
- Lép bé tong bao vé phia dudi : 50mm
Khoang céch tir trong tam b6 cap dén mép ngoai chiu kéo 1a 60mm — Chiéu cao
lam viéc cua bé tong la:
- Viung chiu mémen am: z = 600 — 50 = 550 mm
- Viung chiu mémen duong: z =250 — 50 = 200 mm

et e X . ) M
Dién tich cot thép UST duoc chon so bo theo cong thirc: A = f“
z.f .
pJ
Trong do:
- M, = Momen tinh toAan Nmm/mm
- A, = Dién tich cot thép ting suat truéc (mm?)
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

- f,;= Cuding do kéo qui dinh ctia thép UST trong giai doan khai thac(N/mm?)
1,7 =0.7x 1860Mpa =1302N/mm?>

M, _ 127428000
2f,;  550x1302

Tai tiét dién chiu mémen duong: A, = ZN:C“ = 1;;(:3(1)282
i I X

P

Tai ti€t dién chiu momen &m: A = = 177.94 (mm?)

=413.7 (mm?)

Chon s6 lugng bo cap trén 1m ban:
n= A /A
Trong do:
A, s = dién tich mot bo cép.
B6 cép str dung cua hang VSL c¢6 dang det, moi bo 3 tao ¢12.7 dién tich mbi tao
12 98.7mm?
— A =3x98.7=296.1 mm*

Bdng chon cap

M, h z | 07f, | A, | A A

Tiét dién P P | chon

(Nmm/mm) | mm | mm | N/mm? | mm? | mm b6 | mm?

Goi 127428000 | 600 | 550 | 1302 | 296.1 | 177.94 1 592.2

Gitr
;l,a 107730000 = 250 | 200 | 1302 | 296.1 | 4137 | 2 | 5922
nhip

Vay ta chon chung la 2 b6/1m.
Kich thuéc ong Gen tuong tng 1a: cao x rong = 25 x 80 = 2000mm?
St dung neo loai VSL type S5-4
Chon loai kich cang don : ZPE-23PJ cua hang VSL
Cac bo thép kéo sau cua ban khong duoc dat xa nhau, tir tim dén tim khong qua
4 14n chiéu day t6i thi€u cta ban.
[A5.10.3.4]
Khoang cach giita cac bé cap 1a 500mm < 4x200 = 800 mm

2. Tinh todn mdt mdt itng sudt trudc
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L cap DUL 12500

Bl

Hinh 11: Puong di cua cdp ngang qua ban mdt cdu

550

Cép ust clia ban mat cau 1a cdp ¢ mot dau neo ¢6 dinh, cing mot dau. Trong d6
an nay s€ trinh bay tinh mat mat tai cac tiét dién: g6i 1(1a goi gan vi tri kich cang
nhat), gitra nhip, goi 2(g6i gan neo chét). Cac bo thép trong 1m tinh toan dat tén
la B1.B2.
Trong tinh todn mat mat ust coi nhu bé cap duoc cang mot lic (khong ké dén
cang tung tao)
Cac mat mat tng sult trudc trong cac cau kién dugc xay dung va duoc tao ting
sudt trudc trong mot giai doan duy nhat c6 thé 14y bang:
Trong céc cau kién kéo sau:
Afpr = Af g+ Af 5 + Af g + Af g + Af o + Af
(5.9.5.1-2)
Trong do :
- Afp; = Téng mat mat (MPa)
- Af = Mét mat do ma sat(MPa)
- Af,, = Mat mat do thi€t bi neo (MPa)
- Af.gg = Mat mét do co ngan dan héi (MPa)
- Af x = Mat mét do co ngét (MPa)
- Af g = Mt mat do tir bién cta bé tong (MPa)
- Af x = Mat mat do trung ddo cot thép (MPa)
Trong cdc mat méat phan ra lam 2 loai:
= Mat mat tifc thoi gom cdc mat mat : Af g, Af ,, Af g
= Mat mat theo thoi gian gom cdc mat mat sau: Af g, Af oz, Afp
a. Mat mat do ma sat
Mat méat do ma sat giita b6 thép va 6ng boc c¢6 thé 1dy nhu sau:
Af = £ (1-e70H) (5.9.5.2b-
1)
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Trong dé:
- f,; : ting suat trong thép ust khi kich f; =0.8 f,=1488(Mpa)
- x : chiéu dai b6 thép ust tir dau kich dén diém bat ki dang xem xét (mm)
- K : hé s6 ma st lac; K = 6.6x107/mm’’
- u:Lahésomasat; u=0.2
- o : Tong gia tri tuyét doi cua thay déi géc ctia dudng cdp thép ust tir dau kich
dén diém dang xét (rad)
- e :co sO logarit tu nhién
Bdng tinh mdt mdt do ma sdt

Ten bo AL (MP
Tiét dien :“;1 ° | aad) | X(mm) | Kxepo | fMpay | CMER

ép
Goil | B.B, 0026 | 3000 | 000539 1488 | 8.001

Gita

, B,.B, 0.10 6500 | 0.0239 1488 35.228
nhip

Goi 2 B,.B, 0.199 9500 0.0458 1488 65.622

b. Mat mat do truot neo
Trong quy trinh TCVN-272-01 mat mat tng suat do neo chi xay ra trong mot
doan nhét dinh L, sau kich.

Cong thic tinh toan :

Trong dé:
- A, :bién dang do tut neo A, =6mm/neo
- Ep : mo6 dun dan hoi cta thép : Ep = 197000Mpa
- L : chiéu dai cta b6 cap L= 12.5m
A g,=2906 197000 = 94.56Mpa
L 12.5

¢. Mdt mdt do co ngan dan hoi

=> Apr =

Su co ngin dan hoi trong hé ban quy dinh 14y bang 25% gia tri dugc tinh tir cong

thic sau :
E
Af  =—P xf
pA Eci cgP
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Trong dé:
f.., :1a tong tng suét be tong o trong tam cac bo thép ung suat truoc sau khi kich
va tu trong clia cau kién & cac mat cat moé men Max (Mpa)
E, :la mo6 dun dan hoi ctia thép ting suat truéc. Ep=197000 Mpa
E,; :1a mo6 dun dan hoéi cta bé tong lic truyen luc.
Trong cong thic dudi day, gia tri P; c6 thé tinh dua trén (ing suat trong b6 céap
cang trudc. Doi véi thép chiing dao thap 14y bang 0.70f, .
P, =As. C.?fpu —Af o —Af

.

C:
®oA L

X X

2
P Pet Mye

) ‘oz L < S
- e =d0 1éch tdm ctia b6 cap so vai truc trung hoa (mm) . € =— - Y,
A
9

- A: dién tich cta tiét dién tai vi trf tinh todn (mm2) (I1a hinh chit nhat c6 bé rong
Im, chiéu cao phu thudc vao vi tri tinh todn)
A, =Hyxb, +nA
H, xb,
} Sg = — 5 +NAcs Yps
Eps _ = _ 197000
E.  0.043xy*. x\[f, 0.043x2400"° x~/50

=5.51

_n=

- I, = mo6 men quén tinh cta ti€t dién tinh todn (mm4)

I— Hsg wa

H 2
o T +Hg><bw(yt—79] +nA x e’

- M, = momen do trong lugng ban than ctia ban (mm)

¢ og

D)

*

Tinh todn lai do léch tam e va momen quan tinh I cua tiét dién tinh toan

Tai gitra nhip ban Tai g6i

- Tai goi : A, = 600x1000+5.51x592.2=603263.022(mm?2)
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Phan 2: Thiét ké ky thuat

2
S = 1000x 600

. +5.51x592.2x56.35=180165223.1(mm3)

e=1801652231
603263022

= Ybt=e + Yps =242.3 + 56.35=298.65(mm)
_ 600° x1000 600
2

—56.35 = 242.3(mm)

I

g

- Tai gitta nhip : A, = 250x1000+5.51x592.2=253263.022(mm?2)

2
+ 6ooxlooo[298.65—7j 1+5.51x592.2 x 242.32= 1.819x10'°

2

s, = 100020 5 514592 2x56.35=31433871.29(mm3)

= 3143387129 o4 35 = 67.786(mm)

253263022
= Ybt=e + Yps =67.796 + 56.35= 124.136(mm)
3 2
= 20 1000, 250><100({124.136— %) +5.51x592.2x 67.786” = 0.132x10"°
Bang tinh toan mat mat ing suat do co ngian dan hoi.

. | Tén e 0.25Af
Tiét b6 M, (nm A, l; P, fogp | Afjg P
dién Nmm mm2) | (mm3 Mpa) | (Mpa B

.thép( ))( )()KN(p)(p)(Mpa)
Goi | B1,B | 127428 | 242. | 603263 | 1.819x | 710.

o 1.69 | 9311 | 232

1 2 000 3 .02 10 3
Gitta | B1,B | 107730 | 67.7 | 253263 | 0.132x1 | 694.

. 5.52 | 3041 7.6
nhip| 2 000 86 .02 0" 18
Goi | B1.B | 127428 | 242. | 603263 | 1.819x | 676.
1.69 | 9.311 2.32

2 2 000 3 .02 10" 18
d. Mdt mdt do co ngot
Mat mat tng suat trudc do co ngdt c6 thé 14y biang:

Dai v6i cau kién kéo sau: Af g =(93 — 0.85H) = 93- 0.85x80 = 25 Mpa
(5.9.5.4.2-2)
H = d6 4m tuong d6i bao quanh,ldy trung binh hang nam(%) =82%
e. Mdt mdt do tir bién cua bé tong
Cong thiic
Af n =12.0f, —7.0Af ;>0
trong do
123
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KHOA CAU PUONG Phan 2: Thiét ké ky thuat
f., 1atng sudt bé tong tai trong tam thép ting suat trudc lic truyén luc (Mpa).
__ P Pt Mge
o A | |

P, =As. !.7fpu —Af o —Af
- e =d0 léch tdm clia bé cap so véi truc trung hoa (mm)
- A: dién tich cla ti€t dién tai vi trf tinh todn (mm2) (12 hinh chit nhat c6 bé rong
Im, chiéu cao phu thudc vao vi tri tinh todn)

- I, = mo men quén tinh cua tiét dién tinh todn (mm4)

- M, = momen do trong luong ban than cua ban (mm)
Af 4, :1a thay déi trong tng sudt bé tong tai trong tam thép tng suat trudc do tai
trong thuong xuyén, trir tai trong tdc dong vao lic thuc hién luc Gng suat trudc.
Gia tri Af,,, can dugc tinh & cling mat cat hoac cdc mat cat dugc tinh s, .(Mpa)

cd
P | I

Af

M,, momen do trong luong cac 16p phu va 16p bao vé mat cau.
M,, mémen tinh tai chat thém sau khi bétong dong cing
Bang tinh toan mat mat do tir bién

P fcgp Afcd
o Tén b6 M, e A, l, Pl AL
Tiét dién ) (Mpa|(Mpa| "
thép (Nmm) | (mm)| (mm2) (mm3) ) ) (Mpa)
. 12742800 603263.0 | 1.819x10 12.48
Goi 1 B1,B2 242.3 0 1.69 [0.351
0 2 3
Gitra 10773000 67.78 {253263.0 0 27.58
_ B1,B2 0.132x10"™| 5.52 [0.617
nhip 0 6 2 9
.. 12742800 603263.0|1.819x10 11.11
Goi 2 B1.B2 242.3 0 1.69 |0.351
0 2 5
f. Mat mat do trung dao cot thép
Mat mét sau khi truyén luc - doi véi tao thép duoc khir tng suat kéo sau:
Af z=0.3[138 — 0.3Af . — 0.4Af 5 — 0.2(Af g +AT )]
(5.9.5.4.4¢c-2)
o day:
- Afp : Mat mat do ma sat du6i muc 0,70f,, & thoi diém xem xét tinh theo
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Diéu 5.9.5.2.2.(Mpa)
- Af s : MAt mat do co ngan dan hoi (Mpa)
: Mat mat do co ngét (Mpa)

psR
- Af g : Mat mat do tu bi€n (Mpa)
Bdng tinh mdt mdt do tring ddo cot thép
Tict dien Tén bo Af Af g Af Af or Af g
i thép MPa MPa MPa MPa MPa
Goi 1 B1, B2 8.001 7.232 25 12.483 | 37.563
Gitra
. B1,B2 35.228 | 15.443 25 27.589 | 33.221
nhip
Goi 2 B1,B2 65.622 | 6.560 25 11.115 | 32.534

g. Tong mdt mdt g sudt trudc
Bdng tong két mat mdt UST

Tén
dién thép MPa MPa MPa | MPa | MPa MPa | MPa
) 37.56 | 184.83
Goil | BI,B2 | 94.56 8.001 7.232 25 12.483 3 9
Gitra 33.22 | 231.04
. B1,B2 | 9456 | 35228 | 15443 25 | 27.589
nhip 1 1
. 32.53 | 235.39
Goi2 BI,B2 | 94.56 | 65.622 @ 6.560 25 11.115 4 1

VI. Kiém tra tiét dién theo cdc trang thdi giéi han
Trong ban mit cdu kiém tra c4c trang thai gi6i han sau:
- Trang thai gi6i han sir dung: Kiém tra Gng suit, nit.
- Trang thdi gi6i han cudng do: Kiém tra siic khang u6n, khang cit cla tiét
dién.
1. Trang thdi gioi han su dung
» Gi6i han ting suat cho cdp UST:
f,, = 1860Mpa, tao thép c6 do dao thap 12.70, tao 3 soi
A, =592.2mm’ E, = 197000 Mpa
Yéu cau:
- Sau khi truyén luc: f,;=0.74f,, = 0.74x1860 = 1376.4 Mpa
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- Cuong do chay quidinh:  f =0.9f,, =0.9x1860 = 1674 Mpa
- Sau toan bo méat mat: f, = 0.8f, =0.8x1674 = 1339.2 Mpa
» Gi6i han tng suat cho bé tong:
- DOi vdi cdc ting sudt J trang thdi gidi han sit dung trudc mdt mdt:
f’. = 50Mpa, sau 28 ngay
f’.. = 0.9x50 = 45 Mpa cuong do bé tong lic truyén luc.
Gi6i han ung suat nén:  -0.6f"_, = -0.6x45 = -27 Mpa
Gi6i han tng suét kéo:  0.25,/f'; =1.677 Mpa
- DOi vai cdc ting sudt o trang thdi gioi han si dung sau mdt mdt:
Gidi han ting suat nén: - 0.45f” = - 22.5 Mpa
Gi6i han ting suét kéo : 0.5,/f', =3.535 Mpa
a. Kiém tra tng sudt bé tong khi truyén luc cang
Cong thitc kiém tra:

+¢ Tai tiét dién goi

Thé chiu nén:

g :_%Jr? Y, —¥yb >-0.6f',=-27 Mpa
Thé chiu kéo:

o= _%_$yt - 'VI' y, £0.25,/f"; =1.677Mpa

+¢ Tai ti€t dién giita nhip

Thé chiu nén:

fog = —%—$ Y, +¥ y, >-0.6f',=-27 Mpa
Thé chiu kéo:

f, = _iAt +$ Y, - 'VI' Y, <025f", =1.677Mpa
Trong dé:

- F, =luc cang clia cap ung suét trude ldc truyen luc (MPa)

- ¢ =d0 léch tam cua luc F so v6i truc trung hoa tai tiét dién (mm)

- My = momen do tai trong ban than clia ban tai tiét dién lic truyén luc
(Nmm)

- y,¥, = khoang cach tir thé ngoai cung chiu kéo va nén téi truc trung hoa (mm)
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- A =dién tich tiét dién (mm?)

- I =momen quén tinh tiét dién (mm®*)
Két qud kiém todn iing sudt bé tong khi truyén luc

Tiét e A I M, Ye | Yo F fbg ftg A

. 5 A Duyét
dién | mm mm mm Nmm |mmmm| KN |MPa| MPa
Goi 1 242.3 1603263.021.819x10'°127428000|300 300|706.025| 1.17 | -3.521 bat
Git

lll,a 67.7861253263.02| 0.132x10" | 107730000 125125 685.039 -5.72 | -0.304 bat
nnip
Go6i 2| 242.3 1603263.0211.819x10'°127428000(300 (300 672.2 |1.102| -3.33 Dat

Kiém tra g sudt bé téng sau toan b mat mét
+¢ Tai ti€t dién goi

Th@ chiu nén:

() - _% +$ e _¥ y, > -0.45f' =225 Mpa
Th chiu kéo:

(- _% _? Y, +¥ y, <05F, =3.535 Mpa

% Tai tiét dién giita nhip
Th@ chiu nén:
- _%_$ e +¥ y, > -0.45f' =225 Mpa

Thé chiu kéo:

(- _% +$ v, _¥ y. <05,/T', =3535 Mpa
Trong do:

- F =luc cang cua cdp tng suat trude sau khi da tinh trir mat mat (MPa)

F=A(0.7f,, - Af;;) Mpa

- ¢ =d0 léch tam cua luc F so v6i truc trung hoa tai tiét dién (mm)

- M = momen tai ti€t dién trong giai doan sit dung 14y theo t6 hop noi luc &

TTGH st dung (Nmm)

- y,¥y= khoang céach tlr thé ngoai cung chiu kéo va nén téi truc trung hoa (mm)

- A =dién tich tiét dién (mm?)

- I =momen quéan tinh tiét dién (mm?)
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Két qud kiém todn iing sudt bé tong TTGHSD1

- A, Dién tich thép ting suat truéc (mm?)

- a

a=cp,

- B, : Hé s6 chuyén doi bi€u d6 ting suét qui dinh trong diéu 5.7.2.2

B =

- f

pPs

fo

; fpu[

0.85-0.05

(,-28)

pu

= 0.85-0.05

1674

(50—

28)

5%y - 0.8
1860

=0.6928

: chiéu day cua khéi tng suat tuong duong (mm)-chiéu cao chiu nén

: ting sudt trung binh trong thép UST & siic khang uén danh dinh (MPa)

1—ki]
dp

f
k =2(1.04 2 ) =2(1.04 -

(5.7.3.1.1-1)

(5.7.3.1.1-2)

Tiét e A I M, Yo | Yo F fio f X
dién | mm mm?* mm* Nmm mmmm KN | MPa MPa Duyet
Goi 1| 242.3 603263.02/1.819x10'°/127428000 300 300|661.582| -0.74 | -1.45 | Pat
Gu.Ia 67.786 253263.02| 0.132x10™ 107730000 125 125 644.882| -0.82 ) Pat
nhip 5.823
G612 | 242.3 603263.02|1.819x10'°1127428000 300 300 642.305 -0.78 | -1.34  Pat
2. Trang thdi gioi han cuong do 1
a. Kiém tra sirc khdng uon cho tiét dién
Cong thic ki€m tra stic khdng uén
M, < M, (5.7.3.2.1-1)
Trong do:
- M, = momen tinh toan & trang thai GHCDI (MPa)
- ¢ = He s0 stc khang dugc 1ay theo diéu 5.5.4.2; ¢=1.0
Dung cho uén va kéo bétong cot thép ust ¢ = 1.0
- M, = Stic khdng danh dinh ctia mat cat (MPa)
V6i mat cét hinh chif nhat:
M, = A, fps[dp _%j (5.7.3.2.2-1)

- d, : Khoang cach tir thé nén ngoai cung dén trong tam cot thép ting sudt trudc

(mm)

GVHD: TH.S BUINGOC DUNG
SV :NGUYEN NGOC ANH- MSV:100110

128




TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

d, = 550mm tai goi
d, = 200mm tai giita ban
- ¢ =khodang cdch tir truc trung hoa dén mat cat chiu nén (mm)
Poi voi mit cat hinh chit nhat :
At

c= : (5.7.3.1.1-4)
0.85f", Bb, +KA,
d p
(@] G
b,=1000
TTH ] TTH < |
b,=1000
Tai gitta nhip Tai go6i
Tai goi :
co 592.2x1860 36,710

0.85x50x0.6928x1000+0.28 x 592,2x]f56(§)

Tai gitta ban:

o 592.2x1860 — 35548
0.85x50x0.6928x1000+ 0.28 x 592.2Xﬁ

- f, : Cudng do chiu nén qui dinh clia bé tong & tudi 28 ngay (Mpa)

- b, : Chiéu day ctia phan chiu nén ; b, = 1000mm

Két qud kiém tra siic khdng uon

. . . a Aps fps dp d)Mn Mu
Tiét dién ) Duyét
mm mm MPa mm KNm | KNm

Goi 1 25.433 5922 1825.239| 550 580.753|127.428 | Dat
Gilta ban | 24.628 5922 [1767.433| 200 196.446 107.73 @ Dat
Goi2 | 25.433 592.2 11825.239| 550 580.753/127.428| Dat
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b. Kiém tra ham luong cét thép
s Luong cot thép toi da [5.7.3.3.1]
Luong cot thép ust va khong ting suét trudc phai duoc giéi han sao cho :
> <042
d

(5.7.3.3.1-1)
d, = d, : khoang céach c6 hiéu tuang g tir thé chiu nén ngoai cung dén trong tam luc kéo cla cot thép
chiu kéo (mm)
¢ : khodng cach tir thd nén ngoai cting dén truc trung hoa (mm) da dugc tinh toan & trén
Két qud kiém tra ham lugng thép t6i da

o e d. c c
Ti€t dién 4 Duyét
mm mm e
Goi 1 550 36.710 0.067 Dat
Gitta nhip 200 35.548 0.178 Dat
Goi 2 550 36.710 0.067 Dat

% Luong cot thép toi thiéu [5.7.3.3.2]
Bat ky mot mat cat nao clia cau kién chiu udn, luong cot thép thudng va cot thép
DUL chiu kéo phai dt dé phat trién stiic khdng u6n tinh todn M, phai nho hon
trong 2 gia tri sau:
1,2 lan strc khang nut M., xac dinh trén co s& phan bd (ng suat dan héi va cudng do chiu kéo khi uén
clia bé tong
OM, >12M,,
Trong d6 M, dugc tinh bang cong thic :
My = (f, + f, —f,) (Handbook-C10)
Yi
- f; :ung sudt do tai trong ban than M tinh theo trang thai giéi han st dung tai
thé ma tng suit kéo gy ra boi cac tai trong ngoai (Mpa).

M
fq = T Yb
- £ : ing suat nén trong bé tong do tng suat nén trudc co hiéu (Mpa)
‘ :_Apsfps_Apsfpsey
Pe A I

9
- £ : cuong do chiu kéo khi uon cua bé tong (Mpa)

f =0.63,/f". =0.63/50 =4.454Mpa
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- A,: Dién tich thép tng suét truéc (mm?)
- f, : ng sudt trung binh trong thép UST & stic khdng uén danh dinh (MPa)

_A

1-k2

fos = fpu{

3

(5.73.1.1-1)

- A,, T :dién tich va mé men quén tinh cla ti€t dién (mm®, mm®*)

ps

: dién tich c6t thép tng suat trudc (mm?)

- VY, ¥, - Khoang cach tir thé nén, kéo ngoai cung dén truc trung hoa.(mm)

- 0

: hé sd stic khang duoc 14y theo diéu 5.5.4.2; ¢=1.0

1,33 1an momen tinh toan can thiét dudi t6 hop tai trong- cudng do

OM, > 1.33M, (3.4.1.1)
Két qua ki€ém todn dugc dua ra & cdc bang sau:
Bdng tinh todn siic khdang niit 1.2M ,
Tiét A I M e Yo | Yo foe £, 1.2M,,
dién mm® mm* Nmm mm |[mm |mm| Mpa | Mpa | kNm
Goi 1 |603263.02(1.819x10'°1127428000| 242.3 | 300 | 300 | -6.112 | 0.473 | 155.14
Gilta 0
ahip 253263.02| 0.132x10™ [107730000|67.786| 125 | 125| -10.85 | 1.388 | 98.64
G612 |603263.02(1.819x10'°[127428000| 242.3 | 300 | 300 | -6.112 | 0.473 | 155.14
Bdng kiém tra ham luong cot thép toi thiéu
o OM_ 1.2M,, | 1.33M, X
Tiét dién Duyét
kNm kNm kNm
Goi 1 580.753 | 155.14 | 381.516 | bDat
Gitta nhip | 196.446 | 98.64 194.98 Dat
Goi 2 580.753 | 155.14 | 381.516 Pat
c. Kiém tra sirc khdang cat
Kiém tra theo cong thic :
V, <0V, (5.8.2.4-1)
Trong do :

-V, : Luc cét tinh todn
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- ¢ : Heé so stic khang dung cho cat ¢ = 0.9
-V, : Stic khang cat danh dinh:

V. —min Ve +V+V, (5.8.3.3-1)
" 0.25f.b,d, +V, (5.8.3.3-2)
Trong do : V,=0.083B,/f'.b,d, (5.8.3.3-3)

_ Ad, f, (cotgd+cotgea)sina

S

(5.8.3.3-4)
S

Trong do :
- b, : Bé rong bung c6 hiéu 14y bang bé rong bung nhd nhat trong chiéu cao d,
(mm)
- d, : Chiéu cao chiu cét c6 hiéu dugc xdc dinh theo diéu 5.7.2.8 (mm)
- s :Culicot thép dai (mm)
- B : Heé s6 chi kha nang cua bé tong bi niit chéo truyén luc kéo duoc qui dinh
trong diéu 5.8.3.4
- 0 : G6c nghiéng cua ting suit nén chéo dugc xac dinh theo diéu 5.8.3.4 (do)
- oo : Goc nghiéng cua cot thép ngang doi véi truc doc (do)
: Dién tich cot thép chiu cit trong cu li s (mm?)
- V_ : Thanh phan luc tng suét truéc ¢ hiéu trén hudng luc cat tic dung, 1a
duong néu nguoc chiéu luc cat(N)
Kiém todn luc cét c6 thé kiém tra tai mat cia ciu kién dd, trong d6 4n nay sé&
kiém tra tai tim c4u kién d& (c6 luc cét 16n)
Momen va luc cit tinh todn theo TTGHCD 1 (tai g6i)
M, = 286.854 KNm
V,= 272.326 KN
< XacdnhV,
Vi tai tié€t dién goi va tiét dién 6 mat céu kién do, duong cap di ngang nén thanh
phan V, trén huéng luc cat 1a bang 0
% Xacdinhd,vab,
0.9d,
d,=maxs 0.72h

4%

Ta ¢6 d, = 550mm tai goi
a=PB,c=0.6928x 36.710= 25.432
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0.9d, = 0.9x550=495mm
0.72h =0.72x600= 432mm

25432 _ 537 548 mm

d,— 2 =550-
2

= d, =537.248 mm
b,= 1000mm

% Xacdinh pva @
DPé xdc dinh dugc 6 va B ta phai thong qua cdc gid tri sau v/, va 0.
Ung sudt cat trong bé tong
V4V, 272.326x10°

V= = =0.563MPa > 0.1 (5.8.3.4.2-1)
d.d, 0.9x1000x537.248

v _0563_ 0.0113

f! 50

c

Ung bién trong c6t thép & phia chiu kéo do uén clia cau kién xac dinh theo :

'\(;I“ +0.5N, +0.5V, cotgd— A f

g, =—" - <0.002 (5.8.3.4.2-2)
EA +E A,
Trong do:
- Ay : Dién tich c6t thép ust trong phia chiu kéo uén cta cau kién (m?)
- M, : M6 men tinh todn (Nmm)
- N, : Luc doc truc tinh todn (N)
-V, : Luc cat tinh todn (N)
- E, : Modun dan hoi cta cot thép khong ust (MPa)
- E, : Modun dan hoi ctia cot thép ust (MPa)
- A, : Dién tich cot thép khong ust (mm?)
- f, : ing sudt trong thép ust khi ting suat trong bé tong xung quanh bang 0

(MPa)

Ep
fro =F et fro -

- f,. : Ging c6 hiéu suét trong thép ust sau mat mat.
f.=0.7f, - Af;=1320 - 184.839=1117.161 MPa

- f,. : Ung suat trong bétong tai trong tam cdc bo cdp do luc ust sau tat ca mat

mat, dé an toan 14y f, =0
= f,=1117.161 MPa
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Gia thiét 6 = 45°

6
288850107 | 5. 272.32610° x cot g45-592.2 x1117.161

g, = 231248 =-0.00102< 0.002
197000 592.2

Tra bang 5.8.3.4.2-1 Ta dugc 0 =27°, B =6.20
% XacdinhV, vaV,
V =0.0833,/f".b,d,
V =0.083x 6.2 x /50 x1000x537.248 = 1954922.709 N

Trong ban mat cau khong thiét ké cot thép ngang (cot dai, cot xién) nén V, =0
% Tinh strc khang danh dinh cua tiét dién
V.=V, +V +V, = 1954922709 + 0 + 0 = 1954922.709 N = 1954.922
KN
V,=0.25f" b,d, + V,=0.25x50x1000x537.248 = 6715.6 KN
=V, =1954.922KN
=0V, =0.9x1954.922 = 1759.43 KN
Kiém tra theo cong thic : V, =272.326 KN< ¢V, = 1759.43 KN
d. Cot thép chong co ngot va nhiét do
Cot thép chong co ngdt va nhiét do phai duge dat gan cac bé mat bé tong 10 ra
truGc cc thay doi nhiét do hang ngay.
Dién tich c6t thép trong moi huéng khong duoc nho hon :
A > 0.75% (5.10.8.2.-1)
y
Trong do :
- A, = Téng dién tich mat cit (mm?®) , ta tinh cho Imm rong
- f, = Cudng do chay qui dinh cua thanh thép (Mpa)
Thép phai dugc phan bd déu trén 2 mat (vi cau kién c¢6 bé day hon 150mm)
A, >0.75x320x1/400 = 0.6 mm*/mm theo moi hudng (tai giita ban)
Cot thép phan b6 trén mot mat 12 : 0.5xA, = 0.3 mm?*/mm
Stt dung N, 16 @ 250mm, dién tich 12 A, = 0.379 mm*/mm
A, >0.75x600x1/400 = 1.125 mm*/mm theo mdi huéng (tai goi)
Cot thép phan b6 trén mot mat 1a : 0.5xA, = 0.5625 mm?*/mm
St dung N_ 16 @ 150mm dién tich 1a A, = 0.63 mm?*/
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THIET KE KET CAU DAM CHU

LUA CHON KiCH THUGC VA TiNH TOAN BAC TRUNG HINH HOC

KICH THUGC KET CAU VA MAT CAT NGANG DAM

Thiét ké duong cong bién dam:

Uu diém ctia thi€t k€ dam c6 chiéu cao thay doi.

= Tiét kiém vat liéu, bé tong va thép du tng luc dugc ba tri phu hop ca trong thi cong va khai thac.

= Gidm dugc (ng suét cat.

= Két cau co hinh dang dep.

Dé b6 tri cot thép chiu cat phan bo déu, va bé rong sudn dam thay doi déu theo
chiéu dai dam, ta chon dudng cong bién dam c6 bac tir 1 + 2. Trong tinh todn dic

trung hinh hoc mat cit ngang diam, 14y duong cong dang bac 2.

= W ii’ w =
= =
_ 2
Yy =aXx +b,
_ hp _hm
a = E
b,=h

trong do :

- hp : Chiéu cao dam tai mat cat sat dinh tru.

: Chiéu cao dam tai gitta nhip.

- L : Chiéu dai phan canh hang cong.

-y, :Chiéu cao mat cat tai vi tri tinh todn.

- x : Khoang céch tir gitta nhip dén mat ct tinh todn
Thiét ké ban day hop:

Ban day hop chiu tai trong sau:

- Trong lugng ban than.

- Luc nén do mo6 men uén va luc cit gay ra.

- Trong lugng cua cac thiét bi, van khuén trong qua trinh thi cong.
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Dé phi hop vdi dic diém chiu luc, ban ddy hop thudng c6 bé day thay doi.

= Tai gira nhip: Chiéu day ban day hop phu thudc vao yéu cau vé khoang cach tir tim bo cap du tng
e t6i mép bé tong. Do ¢6 b6 tri cap du ing luc, chon chiéu day ban day tai gitra nhip bang 300mm.

= Tai khu vuc gan tru: Chiéu day ban day tang lén dé chiu luc nén I6n do md men uén va luc cat gay ra,

thudng nam trong khoang (7i5 :ZLOO)L”"’ tham khdo mot s6 cau da xay dung, ta chon véi céc tiét dién

gan tru T1 va T2 ta chon bang 600mm
= Trong pham vi giifa tiét dién gitra nhip va gan tru, day trén ban day thay déi theo duong cong béc 2 :
y, = a,x*+ b,

b,=h’_
trong do :
- h’, : Khoang cach tinh tir mat dudng xe chay dén ban ddy trén tai mat cét sat
dinh tru
- h’
- L : Chiéu dai phan cdanh hang cong.

. - Khoang cach tinh tir mat duong xe chay dén ban day trén tai gitra nhip.

-y, :Chiéu cao mat cat tai vi tri tinh toan.
- x : Khoang céch tir gitta nhip dén mat cat tinh toan
Chiéu day day hop duoc tinh theo cong thiic:
L=y1- Y2
Thiét ké suon hop
Suon hop chiu tai trong nhu sau :
- Luc cat do trong luong dAm va hoat tai.
- Mot phan moO men udn truyén xudng tir ban mat cAu, mo men xoan do tai trong
léch tam gay ra.
Chiéu day sudn phai dam bao hai yéu cau:
- bu kha nang chiu luc
- Dt tinh khong dé do be tong.
= D& phu hop vdi yéu cau chiu luc, ta chon chiéu day sudn bang 400mm
= Sau day la chiéu cao, chiéu day dam va bé day sudn hop clia mot s tiét dien
Nhip phdii cua tru T1

X Y1 Y2 t, W

Tht tu | Ti€t dién | m a, b, | m a, b, | m | m | m

1{S0 39 10.00151 (2.2 14.50]0.001183| 1.9|3.70]0.8010.5
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2S1 3310.00151 2.2 (3.84|0.001183| 1.9|3.19]0.66 | 0.5
3182 30|0.00151 2.2 (3.56]0.001183| 1.9/2.96|0.59|0.5
4183 2710.00151] 2.2 13.300.001183 | 1.9]2.76|0.54| 0.5
5084 23.510.00151| 2.2 {3.0310.001183| 1.9|2.55]0.48|0.5
6(S5 2010.00151] 2.2 12.80|0.001183| 1.92.37]10.43]0.5
71 S6 16 | 0.00151 ] 2.2 12.590.001183 | 1.92.20]0.38|0.5
8 |S7 12 10.00151] 2.2 12.420.001183| 1.9]2.07]0.35]0.5
9| S8 810.00151 (2.2 230]0.001183| 1.9]{1.980.32]0.5

10| S9 410.00151|2.2({2.22/0.001183| 1.9]1.92|0.310.5
11|S10 010.00151 (2.2 (2.20|0.001183| 1.9(1.90|0.30 0.5

w: la bé day cua suon hop

TINH TOAN NOI LUC TRONG DAM

Vi trong qua trinh thi cong hang nodi luc hinh thanh dan qua cac budc thi cong,
nén dé tinh noi luc trong dim chi ta phai xem xét qua trinh 1am viéc qua cic giai
doan thi cong.

Noi luc hinh thanh dan qua cac giai doan thi cong va so do tinh ndi luc dugc mo
hinh hoa dé tinh todn s€ trinh bay sau day. Téng hop noi luc cha cdc giai doan
thi cong d6 ta s& c6 bi€u d6 bao noi luc thi cong. Sau d6 tinh todn ndi luc trong
giai doan khai thdc. Cu6i cung ta t6 hogp 14y dudng bao noi luc trong giai doan
thi cong va trong giai doan khai thac ta duogc noi luc thiét ké.

SO DO CHIA DOT THI CONG KET CAU NHIP

So do6 chia dét thi cong két cau nhip

im 5x4m . 2x3.5m _2x3m 12m ~2X3m  2x3.5m 5x4m 1

7 K9 [K8] K7[K6 [K5 [K4 [K3 [Kzrm Ko 1F(2|K3 K4 [K5 [K6 [K7 [K8TKY ¢

CAC GIAI DOAN THI CONG KET CAU NHIP
Giai doan 1: Duc hang can bang
Puc hédng can bang trén try T1,
CAC GIAI DOAN THI CONG KET CAU NHIP
a. Giai doan 1: Bac hang can bang trén tru T1, T2

Pé thuc hién viéc dic hing ta phai thi cong dot KO trén da gido mo rong tru. Cic
khoi KO phai lién két tam thoi v6i dinh tru thong qua cac cac thanh cuong do cao

Trong buGc nay tai trong tac dung 1én dam gom c6 trong lugng ban than cua cac
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dot dic, trong luong xe dic P (ké ca van khuon, thiét bi thi cong va nguoi).

So d6 tinh 1a Iuc da ddc xong phan hang. Trén tru T1.

Khi tinh toan 14y tai trong xe dic la P =400KN, tai trong do trong lugng ban
than dam duoc tinh 12 tai trong phan bo theo hinh thang trén méi dét dic va ¢
gia tri bang dién tich mat cat nhan véi trong luong riéng clia bé tong v = 2.5
T/m’.

Khi thi cong dic hang ting cap dot doi xang, khi bé tong dat cuong do tién hanh
cang cap ust.

Sau khi tién hanh dic hing can bang trén cac tru xong, tién hanh xay 1ap doan
duc trén da gido phuc vu cho qua trinh hop long nhip bién.

Ta c6 so do tinh nhu sau:

DC1 DC1 DC1 DC1

) Ty T TV O, O
T | ] |

Biéu d6 momen thu dugc khi mo hinh héa két ciu biang phan mém MIDAS
Civil 2006

-'.;g,glﬂuw«mJ‘"Lf_l_l_ljj&]_lm[:]m S B SEEEE E | - —EFU" SEEE—

b. Gial doan 2 : thao xe dlic
Sau khi thi cong xong phan hang cap xe dic trén tru T1,T2 dugc thdo ra. So do
thdo xe dic tuong duong véi viéc tic dung cap luc nguoc tré lai trén 2 canh
héng.
So do tinh:
Lo N Lol €L Le

T 12

Biéu d6 momen thu dugc khi mo6 hinh hoéa két cdu bang phan mém MIDAS Civil
2006
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c. Giai doan 3: Hop long nhip bién
Str dung bo van khuon dé hop long nhip bién, tai trong tdc dung la trong luong
ctia van khuon va trong lugng dot hop long. Tai trong trong thoi gian bé tong con
uét taic dung 1én phan canh hang va tic dung truc ti€p va gian gido voéi gia tri

béng% ®, +HL
Véi: HL=209 x 2 =418 KN
Py = 20T = 200 KN

So do tinh:

5 (P +Pu>Jl

I ]

Bi€u d6 momen thu duoc khi mo hinh hda két cau bing phan mém MIDAS Civil
2006

- 2 I'v' a & l,.‘ | ] ‘» .
, we TR B B AR TN | e e ) oy
gf,.-...:-q-;lf,«lfilf'l-"‘*’LI I | 'r""l"-'|:|zle'"-.'l'}‘.mj. -
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d. Giai doan 4 : Cang cadp, ha gian gido,van khudn nhip bién nhip bién
Sau khi bé tong da dat cuong do, tién hanh cang cap duong cho nhip bién, ha
gian gido.
Tién hanh thao xe dic dung hgp long nhip bién.
+ Tai trong phan b6 déu clia doan diic trén da gido va khoi hop long,tai trong tap
trung cua mot nira trong lugng van khuon va khoi hop long
Vi tai trong phan bo ctia toan bo dot duc trén da gido g=209(KN/m)
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU BUONG Phan 2: Thiét ké ky thuat
So do tinh:
q=209(KN/m) (Phl/2 P2 q=209(KN/m)
Pvk/2 /777L77 /777L77 va%
] I

= T

Biéu d6 momen thu dugc khi mo hinh héa két cau biang phan mém MIDAS Civil
2006
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e. Giai doan 5: Thdo ngam
Cit bo lién két tam khoi dinh tru T1 va T2. So d6 tinh tuong duong vdéi viéc giai
phéng momen trong tru, dat mémen d6 vao dam.
So d6 tinh:

>
R
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Bi€u d6 momen thu duoc khi mo hinh hda két cau bing phan mém MIDAS Civil
2006
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TRUONG BAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

f. Giai doan 6: Hop long nhip gida
Tién hanh hop long nhip T1 - T2: ti€n xe ddc trén try T1 sat mép canh hang, sau
d6 cho mot dau xe dic ty 1én dau hang doi dién, khai lugng xe dic chia déu cho
2 canh hing. Lap dat van khuon, c6t thép, do bé tong dot hop long. Trong luong
ctia dot hop long (khi bétong chua dong ciing) chia déu cho hai canh hang véi

gid tri béng% ®+HL .

So d6 tinh:

Phl/2+Pvk/2

g 3 i
O T e e T T T e

Biéu d6 momen thu dugc khi mo hinh héa két cau bang phan mém MIDAS Civil
2006

—SERERERRRI dduinfurne

MASARRARAR |'i"-{"-{'l‘"!"li"l*'l*'l*‘l*':“ 5

B R S R ST I T IS I e ] o

g.Giai doan 7:Thdo vdn khuén dot hop long nhip giiia :

Sau khi dé bé tong khoi hop long xong, bé tong dat cuong do, cang ciap du ung luc xong,
ldc nay tién hanh d& van khuon cta khéi hgp long nhip giita. D& van khuon sé€ phat sinh phan
luc phu. So d6 tinh trong truong hop nay 1a dam lién tuc ba nhip, tai trong tic dung 1a van
khuon c6 phuong thang diing va huéng tir duéi 1én trén.

So do tinh:

b o s e e

BIEU DO MO MEN

e T e
W W

BIEU PO LUC CAT

Bi€u d6 momen thu duoc khi mo hinh héa két cau bang phan mém MIDAS Civil
2006
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TRUONG BAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 2: Thiét ké ky thuat

P "1 g
— 2;}.‘ r"—r(trl qu.ll I;Bl ,‘.,,,)("f I‘f[[Frf !‘p-p-:;” _| ,,_,,L;I L.L-c' C‘L%l —

arenen o o any G oy o > oy
B L Ty | “r)
rherchey T e b g

| N— "L-;PH:L_I"LLH =

g. Giai doan 8: Giai doan hoan thién
Thi cong lan can, 16p mui luyén, phong nudc, 16p bao vé, bétong asphalt. (finh
tai giai doan 2)
Tai trong tic dung coi 1a tai phan b déu trén toan bo chiéu dai. Tai trong lan
can(DC2),
+Tai trong 16p mat cau (DW)
DW=dlp*BIp*
Trong do:
dlp : chiéu day trung binh cta 16p mat dudng,ldy trong thiét k€ so
bo=15 cm =0.15 m
Blp : bé rong cua céc 16p mat duong,B=12.5 m .
. ty trong cta 16p phu,lay trung binh =22.5 KN/m
DW=0.15x12.5x22.5=35.44 KN/m
+ Tinh tai lan can(DC2) phan bo déu tinh ca 2 bén lan can
DC2=2%0.24*24=11.52 KN/m
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PO AN TOT NGHIEP
Phén 2: Thiét k& ky thuat

TRUONG DAI HOC DAN LAP HAI PHONG

KHOA CAU DUONG
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PO AN TOT NGHIEP
Phén 2: Thiét k& ky thuat
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU BPUONG Phan 2: Thiét ké ky thuat
Tong hop noi luc do Lan Can
Mtc*1.25 | Mtc*0.9 Vtc*1.25 | Vtc*0.9
TT Mtc Vtc
(KN.m) (KN.m) (KN) (KN)

1|1 0 0 0 -182 -228 -164
211 1426 1782 1604 21 -26 -19
31 1445 1806 1625 2 2 2
411 1345 1682 1513 48 60 43
511 1061 1327 1194 94 118 85
6|1 593 741 667 140 175 126
711 -60 -74 -67 186 233 167
8|1 -896 -1121 -1008 232 290 209
911 -1780 -2225 -2002 272 340 245

10| I -2805 -3506 -3155 312 391 281
111 -3795 -4744 -4269 347 434 312
121 -4889 -6112 -5500 381 476 343
131 -6725 -8406 -7566 434 542 390
14t -7389 -9236 -8312 451 564 406
l4p |1 -7389 -9236 -8312 -461 -576 -415
1511 -6711 -8388 -7549 -442 -553 -398
16 | 1 -4831 -6039 -5435 -391 -489 -352
171 -3708 -4635 -4172 -357 -446 -321
18 |1 -2689 -3361 -3025 -322 -403 -290
1911 -1630 -2038 -1834 -282 -353 -254
20 |1 -713 -891 -802 -242 -302 -218
21 |1 163 203 183 -196 -245 -176
22 |1 854 1067 961 -150 -187 -135
23 |1 1361 1701 1531 -104 -130 -93
24 | 1 1683 2104 1894 -58 =72 -52
25 |1 1822 2277 2049 -12 -14 -10
26 | 1 1822 2277 2049 12 14 10
27 |1 1683 2104 1894 58 72 52
28 |1 1361 1701 1531 104 130 93
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU BUONG Phan 2: Thiét k& ky thuat

29 | 1 854 1067 961 150 187 135
30 163 203 183 196 245 176
31 -713 -891 -802 242 302 218
32 -1630 -2038 -1834 282 353 254
33 -2689 -3361 -3025 322 403 290
34 -3708 -4635 -4172 357 446 321
35 -4831 -6039 -5435 391 489 352
36 -6711 -8388 -7549 442 553 398
37t -7389 -9236 -8312 461 576 415
37p -7389 -9236 -8312 -451 -564 -406
38 -6725 -8406 -7566 -434 -542 -390
39 -4889 -6112 -5500 -381 -476 -343
40 -3795 -4744 -4269 -347 -434 -312
41 -2805 -3506 -3155 -312 -391 -281
42 -1780 -2225 -2002 =272 -340 -245
43 -896 -1121 -1008 -232 -290 -209
44 -60 -74 -67 -186 -233 -167
45 593 741 667 -140 -175 -126
46 1061 1327 1194 -94 -118 -85
47 1345 1682 1513 -48 -60 -43
48 1445 1806 1625 -2 -2 -2
49 1426 1782 1604 21 26 19
50 0 0 0 182 228 164
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU PUONG Phan 2: Thiét k& ky thuat
Tong hop noi luc do L6p Phu
TT Mtc Mtc*1.5 | Mtc*0.65| Vtc | Vtc*1.5| Vtc*0.65
(KN.m) | (KN.m) | (KN.m) | (KN) (KN) (KN)

1 0 0 0 -561 -842 -547
2 4385 6578 4276 -65 -98 -64
3 4445 6667 4334 6 9 6
4 4138 6207 4035 147 221 144
5 3265 4897 3183 289 434 282
6 1824 2737 1779 431 646 420
7 -183 -275 -179 572 859 558
8 -2758 -4137 -2689 714 1071 696
9 -5476 -8213 -5339 838 1256 817
10 -8628 -12942 -8412 961 1442 937
11 -11675 -17513 -11383 1067 1601 1040
12 -15041 -22562 -14665 1172 1759 1143
13 -20689 -31034 -20172 1335 2002 1301

14t -22731 -31034 -20172 1388 2082 1353
l4p | -22731 -34097 -22163 -1418 |  -2126 -1382
15 -20644 -30966 -20128 | -1361 -2042 -1327
16 -14863 -22295 -14491 -1203 -1804 -1173
17 -11408 -17112 -11123 -1097 | -1646 -1070

18 -8271 -12407 -8064 -991 -1487 -966
19 -5015 -7523 -4890 -868 -1301 -846
20 -2193 -3290 -2138 -744 -1116 =725
21 500 751 488 -602 -903 -587
22 2627 3940 2561 -461 -691 -449
23 4186 6279 4081 -319 -478 -311
24 5178 7768 5049 -177 -266 -173
25 5604 8406 5464 -35 -53 -35
26 5604 8406 5464 35 53 35
27 5178 7768 5049 177 266 173
28 4186 6279 4081 319 478 311
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 2: Thiét ké ky thuét
29 2627 3940 2561 461 691 449
30 500 751 488 602 903 587
31 -2193 -3290 -2138 744 1116 725
32 -5015 -7523 -4890 868 1301 846
33 -8271 -12407 -8064 991 1487 966
34 -11408 -17112 -11123 1097 1646 1070
35 -14863 -22295 -14491 1203 1804 1173
36 -20644 -30966 -20128 1361 2042 1327
37t -22731 -34097 -22163 1418 2126 1382
37p -22731 -34097 -22163 -1388 -2082 -1353
38 -20689 -31034 -20172 1335 2002 1301
39 -15041 -22562 -14665 -1172 -1759 -1143
40 -11675 -17513 -11383 -1067 -1601 -1040
41 -8628 -12942 -8412 -961 -1442 -937
42 -5476 -8213 -5339 -838 -1256 -817
43 -2758 -4137 -2689 -714 -1071 -696
44 -183 -275 -179 -572 -859 -558
45 1824 2737 1779 -431 -646 -420
46 3265 4897 3183 -289 -434 -282
47 4138 6207 4035 -147 -221 -144
48 4445 6667 4334 -6 -9 -6
49 4385 6578 4276 65 98 64
50 0 0 0 561 842 547

h. Giai doan 9: Dua két ciu vao khai thac st dung

Trong giai doan nay két cau nhip dugc tinh toan véi cac tai trong khai thac:

Tai trong ngudi (PL=0.3 KN/m?), tinh trén chiéu dai cdu: PL = 3 x 1= 3KN/m

Hoat tai HL93
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 2: Thiét k& ky thuat
To hop noi luc do xe3 truc
TT Mmax Mmin Vmax Vmin
1 0 0 325 -1209
2 11268 -4546 440 -720
3 12034 -5195 493 -661
4 13007 -6494 600 -552
5 13259 -7792 709 -455
6 12860 -9091 818 -369
7 11910 -10390 926 -294
8 10400 -11689 1035 -229
9 8658 -12829 1128 -178
10 6849 -14279 1222 -134
11 5364 -15877 1302 -100
12 4610 -17789 1382 -90
13 4641 -21279 1506 -86
14t 4745 -22620 1547 -86
14p 4745 -22620 191 -1615
15 4475 -20668 191 -1573
16 3845 -15364 193 -1460
17 3973 -12731 197 -1384
18 4939 -10883 202 -1308
19 6087 -9042 211 -1219
20 7246 -7535 241 -1130
21 8580 -6226 295 -1028
22 10121 -5563 357 -927
23 11448 -5145 426 -826
24 12302 -4726 504 -728
25 12670 -4308 589 -634
26 12670 -4308 634 -589
27 12302 -4726 728 -504
28 11448 -5145 826 -426
29 10121 -5563 927 -357
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 2: Thiét ké ky thuét
30 8580 -6226 1028 -295
31 7246 -7535 1130 -241
32 6087 -9042 1219 -211
33 4939 -10883 1308 -202
34 3973 -12731 1384 -197
35 3845 -15364 1460 -193
36 4475 -20668 1573 -191
37t 4745 -22620 1615 -191
37p 4745 -22620 86 -1547
38 4641 -21279 86 -1503
39 4610 -17789 90 -1382
40 5364 -15877 100 -1302
41 6849 -14279 134 -1222
42 8658 -12829 178 -1129
43 10400 -11689 229 -1035
44 11910 -10390 294 -927
45 12860 -9091 369 -818
46 13259 -7792 455 -709
47 13007 -6494 552 -600
48 12034 -5195 661 -493
49 11268 -4546 720 -440
50 0 0 1209 -325
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 2: Thiét k& ky thuat
To6 hop noi luc do xe 2 truc

TT Mmax Mmin Vmax Vmin

1 0 0 278 -1014
2 9649 -3897 402 -605
3 10319 -4454 442 -556
4 11175 -5567 525 -465
5 11431 -6680 611 -384
6 11139 -7794 698 -314
7 10354 -8907 787 -252
8 9094 -10021 877 -199
9 7628 -10998 956 -159
10 6143 -12287 1036 -124
11 4968 -13745 1106 -97
12 3923 -15519 1176 -76
13 3891 -18800 1287 -72
14t 3973 -20072 1323 -72
14p 3973 -20072 160 -1387
15 3750 -18342 160 -1349
16 3260 -13675 162 -1247
17 3777 -11298 166 -1179
18 4484 -9543 171 -1112
19 5354 -7811 184 -1034
20 6264 -6412 217 -957
21 7355 -5227 261 -870
22 8693 -4689 311 -784
23 9868 -4395 368 -699
24 10623 -4100 432 -618
25 10948 -3806 503 -540
26 10948 -3806 540 -503
27 10623 -4100 618 -432
28 9868 -4395 699 -368
29 8693 -4689 783 -311
30 7355 -5227 869 -261
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 2: Thiét ké ky thuét
31 6264 -6412 957 -217
32 5354 -7811 1034 -184
33 4484 -9543 1112 -171
34 3777 -11298 1179 -166
35 3260 -13675 1246 -162
36 3750 -18342 1352 -160
37t 3973 -20072 1387 -160
37p 3973 -20072 72 -1323
38 3891 -18800 72 -1283
39 3923 -15519 76 -1177
40 4968 -13745 97 -1106
41 6143 -12287 124 -1037
42 7628 -10998 159 -956
43 9094 -10021 199 -877
44 10354 -8907 252 =787
45 11139 -7794 314 -698
46 11431 -6680 384 -611
47 11175 -5567 465 -525
48 10319 -4454 556 -442
49 9649 -3897 605 -402
50 0 0 1014 -278
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU PUONG Phan 2: Thiét k& ky thuat
To6 hop noi luc do nguoi gay ra

TT | Mmax Mmin Vmax Vmin

1 0 0 55 -150
2 1508 -765 69 -81
3 1627 -874 74 -73
4 1794 -1092 84 -60
5 1865 -1311 97 -48
6 1840 -1529 112 -39
7 1719 -1748 128 -31
8 1502 -1966 146 -25
9 1234 -2159 162 -20
10 993 -2451 180 -17
11 841 -2815 196 -15
12 737 -3280 212 -14
13 679 -4178 239 -13
14t 689 -4534 247 -13
14p 689 -4534 28 -268
15 653 -4144 28 -258
16 602 -3114 29 -232
17 610 -2538 30 215
18 648 -2045 31 -199
19 726 -1572 34 -181
20 837 -1205 38 -164
21 1007 -919 43 -145
22 1289 -841 49 -127
23 1553 -841 57 -111
24 1721 -841 66 -96
25 1793 -841 77 -83
26 1793 -841 83 -77
27 1721 -841 96 -66
28 1553 -841 111 -57
29 1289 -841 127 -49
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU BUONG Phan 2: Thiét k& ky thuat
30 1007 -919 145 -43
31 837 -1205 164 -38
32 726 -1572 181 -34
33 648 -2045 199 -31
34 610 -2538 215 -30
35 602 -3114 232 -29
36 653 -4144 258 -28
37t 689 -4534 268 -28
37p 689 -4534 13 -247
38 679 -4178 13 -238
39 737 -3280 14 -212
40 841 -2815 15 -196
41 993 -2451 17 -180
42 1234 -2159 20 -162
43 1502 -1966 25 -146
44 1719 -1748 31 -128
45 1840 -1529 39 -112
46 1865 -1311 48 -97
47 1794 -1092 60 -84
48 1627 -874 73 -74
49 1508 -765 81 -69
50 0 0 150 -55
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PO AN TOT NGHIEP
Phén 2: Thiét k& ky thuat

TRUONG DAI HOC DAN LAP HAI PHONG

KHOA CAU DUONG
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

TO HOP NOI LUC

Str dung phan mém Midas civil 6.3 dé phan tich két cau tng vdi ting so d6 va tai
trong nhu trén. Sau d6 t6 hop bang cdch cong noi luc cia cdc budc thi cong
(trong giai doan thi cong) ta duoc noi luc thi cong, phan nay chinh noi luc do tai
trong két cdu DC1. Noi luc do finh tai giai doan 2 gébm lan can, g& chan (DC2),
va 16p mit cau(DW). T6 hop véi hoat tai khi khai thdc ta duoc noi luc thiét ké.
Bang hé so tai trong dung dé t6 hop:

Loai tai trong DC1, DC2 Dw pl 11
Vimax 1.25 1.5 1.75 1.75
Y min 0.65 1.75 1.75

Ymax = NE SO tai trong 16n nhat
Ymin = D€ sO tai trong nho nhat
Sau khi tinh todn duoc momen do cic tai trong thanh phin gay ra, ti€én hanh t6
hop noi luc.
Téng hiéu ting luc tinh todn phai 1ay nhu sau
Q=2n;vQ (3.4.1)
Trong do:
- v, = Hé s6 tai trong bang [A3.4.1-1] va [A3.4.1-2]
- Q, = Tai trong qui dinh ¢ day.
- M, = Hé s6 diéu chinh tai trong
- M = NpNrMy
e ¢ trang thai giéi han cuong do:
- Mp = 1.00 cho cac thiét k&€ thong thuong
- Mg = 1.00 cho cac muc du thong thuong

- 1; = 1.05 cho cac ciu quan trong

— N; = NpMrMy = 1.05
e Cac trang thai gi6i han khac: n; = nyngn; = 1x1x1=1.0
TTGHCD1: M=nx{(M pc, Xy, )JF(M 5, X7, )+(M oy, X 7))+ 1.75F(IM xM | +M ) }
V=nx{(V 51 X7, )H(V pea X7, )+H(V o X 7))+ 1L.75*(AM xV [ +V o)}
Trong do6: y, =1.25
+y,=1.25 khi hoat tai va finh tai cung diu
7,=0.9 khi hoat tai va finh tai ngugc déu

GVHD: TH.S BUINGOC DUNG -1-
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP

Phan 1: Thiét ké so bd

+y,=1.5 khi hoat tai va tinh tai cung dau

7,=0.65 khi hoat tai va tinh tai ngugc dau

TTGHSD:M=M ,.,+ M .,+ M, + IM xM | +M
Két qud noi luc cdc giai doan va té6 hop & cdc TTGH, biéu do noi luc ¢
TTGHSDI thé hién nhu bdang va biéu do sau.:
To hop mo men theo cac trang thai giéi han
T6é HoP MOOMEN THEO C4C TTGH

. DCI | DC2 | DW LL+PL 10 h%”fé“}-’llé‘-glﬂ?eo 1o ho%ré’ﬁls‘g t‘heo
M M M Mmax Mmin Mmax Mmin | Mmax(K | Mmin(K
(KNm) | (KNm) [ (KNm)| (KNm) | (KNm) | (KNm) | (KNm) Nm) Nm)

1 0 0 0 0 0 0 0 0 0
2 16767 1426 4385| 12776 -5310 44200 22604 35354 17268
3 15857 1445| 4445] 13661 -6069 44053 20697 35408 15677
4 11659 1345 4138 14801 -7586 39128 13163 31944 9557
5 4295 1061 3265 15124 -9103 28052 675 23745 -482
6 -6379 593 1824 14700 -10620 10714 -16956 10738 -14582
7| -20518 -60 -183] 13629 -12138| -12987 -39933 -7132  -32899
8| -38289 -896| -2758| 11902 -13655| -43277 -68474 -30041| -55598
9| -56952| -1780| -5476 9892 -14988| -75323 -98195 -54315| -79195
10| -78656| -2805| -8628 7842 -16730| -112272| -132948 -82246| -106818
11 -99775|  -3795| -11675 6205 -18692| -147809| -167016| -109040( -133937
12| -123306| -4889| -15041 5347 -21069| -186331| -205135| -137889| -164305
13| -163405| -6725| -20689 5320 -25457| -250296| -270323| -185500( -216276
14t -201488| -7389| -22731 5433 27154 -304247| -322872| -226174| -258761
14p -201488| -7389| -22731 5433 27154 | -304247| -324963| -226174| -258761
15| -186588| -6711| -20644 5127 -24812| -280835| -300010| -208815| -238754
16| -145837| -4831| -14863 4447 -18478| -216492| -231736| -161084| -184009
17| -121872| -3708| -11408 4583 -15269| -177978| -192048| -132404| -152257
18| -100319| -2689| -8271 5587 -12928| -142358| -156886| -105691| -124206
191 -78108| -1630| -5015 6813 -10614| -105401| -120720 -77940| -95367
20| -58938 =713 -2193 8083 -8739( -73258 -89619 -53761| -70583
21 -40588 163 500 9588 -7145|  -42204 -60070 -30338| -47070
22| -25870 854| 2627 11410 -6404| -16717 -36981 -10980| -28794
23| -14617 1361 4186 13001 -5985 2845 -19577 3931 -15056
24 -6674 1683| 5178 14023 -5567 16330 -7314 14211 -5379
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU DUONG Phan 1: Thiét k& so bd
25| -1897] 1822 5604 14463 5148] 23913 7] 19991 -380
26| -1897] 1822 5604 14463 5148 23913 70 19991 -380
27 -6674] 1683 5178| 14023 5567| 16330  -7314| 14211 -5379
28] -14617| 1361 4186] 13001 -5985 2845  -19577 3931 -15056
29| -25870 854 2627 11410 6404| -16717| -36981| -10980| -28794
30 -40588 163 500] 9588 7145 -42204| -60070| -30337| -47070
31| -58938] -713] 2193 8083 8739 -73258| -89619| -53761| -70583
32| -78108] -1630] -5015| 6813 -10614| -105401] -120720| -77940| -95367
33| -100319] -2689] -8271| 5587| -12928| -142358| -156886| -105691| -124206
34| 121872 -3708] -11408| 4583 -15269| -177978] -192048| -132404| -152257
35| -145837| -4831] -14863| 4447| -18478| -216492| -231736| -161084| -184009
36| -186588| -6711] 20644 5127 -24812| -280835| -300010| -208315| -238754
37t | 201488| -7380| 22731| 5433| -27154| -304247| -324963| -226174| -258761
37p | -201488| -7389| -22731| 5433| -27154| -304247| -324963| -226174| -258761
38| -163405| -6725] -20689| 5320 -25457| -250296| -270323| -185499| -216276
39| -123306| -4889] -15041| 5347 -21069| -186331] -205135| -137889| -164305
40| 99775 -3795| -11675| 6205 -18692| -147809| -167016| -109040| -133937
41| -78656] -2805| -8628|  7842| -16730| -112272| -132948| -82246| -106818
42 56952 -1780| -5476| 9892| -14988| -75323| -98195| -54316] -79195
43| 38289 -896| -2758| 11902 -13655| -43277| -68474| -30041| -55598
44| 20518 60| -183| 13629 -12138| -12987| -39933 7132] -32899
45 -6379 593| 1824 14700 -10620] 10714] -16956] 10739| -14582
46 4295 1061 3265 15124 9103| 28052 675| 23745 482
470 11659 1345| 4138| 14801 7586 39128| 13163| 31944| 9557
48] 15857| 1445| 4445 13661 6069 44053]  20697| 35408] 15677
49| 16767 1426 4385 12776 5310| 44200] 22604| 35354| 17268
50 0 0 0 0 0 0 0 0 0

GVHD: TH.S BUINGOC DUNG
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

To hop luc cit theo cac trang thai giéi han

T6 HoP LuC CAT THEO CaC TTGH

T6 hop noi luc T6 hop noi luc
DC1 | DC2 | DW LL+PL
theo TTGHCD1 theo TTGHSD
B Vmax|Vmin| Vmax | Vmin | Vmax | Vmin
V(KN)|V(KN)|V(KN)

(KN) [(KN)| (KN) | (KN) | (KN) | (KN)
1| -2644| -182| -561| 379|-1359| -3853 -5678| -3008| -4746
2| 249 -21 -65| 510| -801 771 -605 672 -639
3 737 2 6| 566| -734 1570 204 1311 10
4| 1437 48 147| 684| -612 2809 1448 2316 1020
5| 2246 94| 289 806| -503 4196 2821 3434 2125
6 3092 140 431 929| -408 5633 4229 4592 3254
70 3978 186 572| 1054| -325 7125 5676 5791 4411
8| 4907 232| 714| 1180| -253 8673 7168 7033 5600
91 5758 272  838| 1291 -199| 10078 8514 8158 6669
10| 6645 312 961 1402| -151] 11530 9900 9320 7767
11| 7435 347 1067 1497| -115| 12815 11122 10346 8734
12| 8253 381 1172| 1594 -103| 14136 12354 11400 9703
13| 9569| 434 1335| 1745 -99| 16249 14313 13083 11239
14t | 10127 451 1388| 1794 -99( 17107 15119 13761 11868
14p|-10153| -461| -1418| 219|-1883| -15068| -17275| -11813| -13914
15| -9714| -442| -1361| 219|-1831| -14414| -16566| -11299| -13349
16| -8397| -391| -1203| 222|-1692| -12462| -14471 -9769| -11683
17| -7579| -357| -1097| 227|-1599| -11236| -13154| -8806| -10632
18| -6789| -322| -991| 234|-1507| -10045| -11873| -7869| -9610
19| -5903| -282| -868| 245|-1400| -8697| -10425| -6807| -8453
20| -5052| -242| -744| 279|-1294| -7373 -9024| -5759| -7332
21| -4123] -196| -602| 338|-1173 -5894|  -7481 -4583| -6094
22| -3236| -150| -461| 406|-1054| -4462| -5995| -3441| -4900
23| -2390| -104| -319| 483| -937 -3074|  -4565| -2330{ -3750
24| -1582 58 -177 570| -824| -1724| -3188| -1246| -2641
25| -807 -12 -35| 666| -717 -409| -1861 -188| -1571
26 807 12 35| 717| -666 1861 409 1571 188
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 1: Thiét ké so bd
27| 1582 58 177 824| -570 3188 1724 2641 1246
28 2390 104 319| 937| -483 4565 3074 3750 2330
29| 3236 150 461| 1054| -406 5995 4462 4900 3441
30| 4123 196 602 1173| -338 7481 5894 6094 4583
31| 5052 242 744 1294| -279 9024 7373 7331 5759
32| 5903 282 868| 1400| -245 10424 8697 8452 6807
33| 6789 322 991| 1507| -234| 11872 10045 9610 7869
34| 7579 357 1097| 1599| -227 13154 11236 10632 8806
35| 8397 3901| 1203| 1692| -222| 14472 12462 11683 9769
36| 9714 4421 1361| 1831 -219 16566 14414 13349 11299
37t | 10153 461 1418| 1883 -219 17275 15069| 13914 11813
37p|-10127| -451| -1388 991-1794| -15119| -17107| -11868| -13761
38| -9569| -434| 1335 99(-1741| -11510| -13441 -8569| -10409
39| -8253| -381| -1172| 103(-1594| -12354| -14137 -9703| -11401
40| -7435| -347| -1067| 115|-1498| -11122| -12815 -8734| -10346
41| -6645| -312| -961| 151(-1402 -9900| -11531 -7767|  -9321
42| -5758| -272| -838| 199(-1291 -8514| -10078 -6669| -8159
43| -4907| -232| -714| 253(-1180 -7168 -8673 -5600| -7034
44| -3978| -186| -572| 325|-1054 -5676 -7125 -4411 -5791
45| -3092| -140| -431| 408| -929 -4229 -5633 -3254| -4592
46| -2246 94| -289( 503| -806 -2821 -4196 -2125| -3434
47| -1437 -48| -147| 612| -684 -1448 -2809 -1020f -2316
48| -737 -2 -6| 734| -566 -204 -1570 -10{ -1311
49| -249 21 65| 801| -510 605 771 639 -672
50| 2644 182 561| 1359| -379 5678 3853 4746 3008

GVHD: TH.S BUINGOC DUNG
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

THIET KE COT THEP
CHON CAP
Cap su dung 1a cap cuong do cao cua hang VSL c6 cac thong s6 nhu sau:

Cac thong so cua cap cuong do cao st dung

Puong kinh danh dinh 15.2mm

Dién tich danh dinh mot tao 140mm?

Cuong do chiu kéo 1860 Mpa

Cuong do chay f,, = 1670Mpa

Modun dan hoi E, = 197000Mpa

Hé s6 ma sat u=0.25

Heé s6 ma sdt lac K=6.6x107(mm") = 6.6x 10*(m™)
Chiéu dai tut neo AL = 0.006m/neo

ung suat trong thép ust khi kich f;=1451 MPa

ong gen str dung 1a 6ng gen thép.
So bo chon cép dua vao diéu kién sau: Luc nén F; nho nhat dé€ dam bdo thé chiu
kéo ngoai cung cua bétong khong bi niit, tic 1a ing suit thé ngoai cuing chiu kéo
nhé hon 0.50,/f, =3.53Mpa= 3.53x10°KN/m’
= Tinh toan cot thép du tng luc
Tinh dién tich thép du dng luc: tinh so bo theo TTGHCD1 theo cong thuc
sau:
Trong do:

Mcp, : momen tai mat cit theo TTGHCD1

f. : Ung suat sau mat mat f = 1336 Mpa

Z :canh tay don noi ngu luc, d6i v6i dam hop 14y gan ding bang 0.9h,.

Véi h, 1a chiéu cao lam viéc cua tiét dién (m)

D6i v6i trudng hop chiu momen am, ¢6 thé 1dy h, =h —%hb

D6i vé6i trudong hop tinh thép chiu momen duong, c6 thé 1ay h, =h —% h,

Trong do6:
h: chiéu cao tiét dién.

GVHD: TH.S BUINGOC DUNG -8-
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

h, : chiéu day ban mat cau tai vi tri ti€p giap vich dam h, = 0,6m
h, : chiéu day ban day
Tinh s6 bo cot thép du tng luc

ApSt

S6 bé cot thép du ting luc can thiét xac dinh theo cong thic : n=

Trong do:
A s : Dién tich thép du ting lyc can thiét
A, : Dién tich 1 b6 thép tuy vao so tao trong bé: F, = m.A,
m: sO tao trong 1 bd
A : dién tich chia 1 tao = 1.4cm?
B6 cdp chiu momen am chon loai bo 21 tao:
A, =21x1.4=29.4 cm?
B6 cdp chiu momen duong va cdp am hop long chon loai bé 19 tao:
A, =19x1.4=26.6 cm®
Tinh toan c6t thép DUL thé hién ddy du trong phu luc 04 dudi day 1a bang cot
thép DUL mot s0 tiét dién tinh todn:

GVHD: TH.S BUINGOC DUNG -9.
SV :NGUYEN NGOC ANH- MSV:100110



TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU BUONG Phan 1: Thiét ké so bd
TINH TOAN COT THEP DUL
) Zcapa | Zcap Apsma ) ) o 3
Mmax Mmin fe Apsmin | CT tinh todn(bd) | CT chon(b6)
TT m duong X
KNm KNm m m Mpa m?2 m?2 max min | max | min
1 0 0 1.71 1.85 1339 0.0000| 0.0000{ 0.00 0.00
2 44200 22604 1.71 1.85 1339 0.0179| 0.0099| 6.73 3.36 8
3 44053 20697 1.71 1.85 1339 0.0178| 0.0090f 6.70 3.07 8 2
4 39128 13163 1.80 1.91 1339 0.0153| 0.0055| 5.76 1.86 6 2
5 28052 675 1.91 1.99 1339 0.0105| 0.0003| 3.96 0.09 4 4
6 10714 -16956| 2.08 2.13 1339 0.0037| -0.0061| 1.41 -2.07 2 6
70 -12987| -39933| 2.30 2.32 1339(-0.0042| -0.0130 -4.42 8
8| -43277| -68474| 2.52 2.52 1339(-0.0128| -0.0203 -6.90 10
9| -75323| -98195| 2.78 2.76 1339(-0.0204| -0.0264 -8.97 12
10| -112272| -132948| 3.03 2.99 1339(-0.0280| -0.0327 -11.13 14
11| -147809| -167016| 3.31 3.25 1339(-0.0340| -0.0377 -12.81 16
12| -186331| -205135| 3.77 3.69 1339(-0.0377| -0.0406 -13.82 18
13| -250296| -270323| 3.78 3.69 1339(-0.0507| -0.0534 -18.17 22
14t | -304247| -324963| 3.78 3.69 1339(-0.0616| -0.0642 -21.84 22
14p | -304247| -324963| 3.78 3.69 1339(-0.0616| -0.0642 -21.84 22
15| -280835| -300010 3.78 3.69 1339(-0.0568| -0.0593 -20.16 22
16| -216492| -231736| 3.77 3.69 1339(-0.0438| -0.0459 -15.61 18
17| -177978| -192048| 3.31 3.25 1339(-0.0409| -0.0433 -14.73 16
18| -142358| -156886| 3.03 2.99 1339 -0.0356| -0.0386 -13.14 14
19| -105401| -120720( 2.78 2.76 1339(-0.0285| -0.0324 -11.03 12
20| -73258| -89619( 2.52 2.52 1339(-0.0217| -0.0266 -9.03 10
21| -42204| -60070( 2.30 2.32 1339(-0.0136| -0.0195 -6.65 8
221 -16717| -36981 2.08 2.13 1339(-0.0058| -0.0133 -4.52 6
23 2845| -19577 1.91 1.99 1339 0.0011| -0.0077| 0.40 -2.61 2 4
24 16330 -7314 1.80 1.91 1339 0.0064| -0.0030{ 2.40 -1.03 4 2
25 23913 -7 1.71 1.85 1339 0.0097| 0.0000{ 3.64 0.00 4
26 23913 -7 1.71 1.85 1339 0.0097| 0.0000{ 3.63 0.00 4
GVHD: TH.S BUI NGOC DUNG -10 -
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

TINH DAC TRUNG HINH HOC CAC GIAI DPOAN

D¢ don gian trong tinh toan va thién vé an toan ta quy doi mat cit hinh hop thanh
mat cat chir I véi nguyeén tic dam bao ding chiéu cao va cac dic trung hinh hoc cua mat
cat.

Mait cit ngang ciu

TD2

| 12.5000 }
‘ 6500 |
1 -
Yt(I-)=0.8 r c=0.00 Yt(0—0+)—0.78
{ 0 I 6
T \ * * T
Yd(L)=1.4 e(0-0=1.27  ¢(1p=1.25 Yd(0-0)=1.42
| 1 |
TD13
} 12500 }
}
Y
800 —
I 5.5000 |
1! : PR i
Yi(I-D=2 e(-D=1.82 o(D-0)=1.88 Yt=2.05
=0.0
il . g | .
0 ; o —
Yd(I-)=2.5 c d Yd=2.45
GVHD: TH.S BUI NGOC DUNG -11-
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU BUONG Phan 1: Thiét ké so bd
} 12.5000 #
‘ 6500 |
| T
Ynal(‘).s 0,01 Y(0-0)=0.79
' 9 I " . *
T ‘ T
Yd(I-D=1.4 e(0-0=1.36 ¢ li 1.25 Yd(0-0)=1.41
¢ ot l
1. Pac trung tiét dién giam yéu ( da trir 16 bo tri cap du dng luc)

Dién tich tiét dién da trir 16:
A=Ay F—F
Momen tinh doi véi mép day tiét dién :
S, =5, -F,.a, -F(h-4a)
Khoang cach tir truc quan tinh chinh trung tam cua tiét dién dén day va
dinh:
a _So

Y1:A0

momen quan tinh chinh trung tam cua ti€t dién giam yéu:
IO = Ing - Fd(yld _ad)2 - Ft(y:{ _at)2

s y:t:h_yf

Trong do:

A,, - Dién tich tiét dién nguyén chua trir 16 lu6n cdp du tng luc.

l.,: Mo men quén tinh cua tiét dién nguyén

Sb : Momen ftinh cua tiét dién nguyén doi véi mép day

F,,F, : Tong dién tich tiét dién cta 16 dé bo tri cot thép chiu momen
duong va am

a,,a : Khoang cach tir tam céc 16 c6t thép chiu mémen duong va am dén
mép dudi va trén tiét dién

H,: Chiéu cao tiét dién
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

2. Pac trung hinh hoc cua tiét dién tinh déi:

- Dién tich tiét dién tinh déi:
Ag =A +nc (A + A

- Momen tinh cua tiét dién tinh déi d6i véi truc 0-0:
Sw =M Ar 9 —a; —A (i -a)

- Khoang céch giira truc chinh cua tiét dién trir 16 0-0 va tiét dién c6 cap am

quy doi 1-1
A,

- Khoang cach tir truc chinh 1-1 t6i day va dinh cua tiét dien ( truc dich
chuyén lén phia trén)
y: =i +C Y: =Y -C
- Momen quén tinh cua tiét dién tinh d6i:
g = lo+ AuC? 0y A (ys —ar)? + A (ys —ar)*
Trong do:
n; : hé s6 quy déi thép ra bé tong, dugc tinh bang ty s6 modun dan hoi
thép va bétong
E, 197000

=551

" E, 35750
A;, Ao; : dién tich cdp DUL chiu momen duong va momen am tai tiét
dién.
a;,a; : khoang céch tir tam cac 16 c6t thép duong va am dén mép dudi
va trén ti€t dién.
Ay, I, : dién tich va mOmen quan tinh cua ti€t dién giam yéu
Dic trung hinh hoc cta ti€t dién qua céc giai doan duoc thé hién diy du trong
dudi day 1a bang dac trung hinh hoc mot s6 ti€t dién tinh toan:
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU BUONG Phén 1: Thiét ké sd bd
Tiét dién
TD2 TD13 TD26
Bc 12.50 12.50 12.50 m
Hc 0.40 0.40 0.40 m
B 0.92 0.97 0.92 m
Hb 1.50 3.30 1.50 m
Bb 6.50 5.50 6.50 m
Hd 0.30 0.80 0.30 m
H 2.20 4.50 2.20 m
At 0.00 0.18 0.00 m?2
Ad 0.15 0.00 0.15 m?2
DFt 0.00 0.20 0.00 m?2
DFd 0.07 0.00 0.04 m?2
Fd 0.02 0.00 0.01 m?2
Ft 0.00 0.06 0.00 m?2
n 5.51 5.51 5.51
Ftd 7.80 11.82 7.80 m?2
Ao 7.73 11.62 7.76 m?2
So 10.94 28.44 10.95 m3
Yt 0.78 2.05 0.79 m
Yd 1.42 2.45 1.41 m
Io 4.86 35.09 4.92 m4
Ya-b(0-0) 0.38 1.65 0.39 m
Sa-b(0-0) 2.69 8.18 2.72 m3
Yc-d(0-0) 1.12 1.65 1.11 m
Sc-d(0-0) 2.19 8.19 2.22 m?2
Et(0-0) 0.00 1.88 0.00 m
Ed(0-0) 1.27 0.00 1.26 m
Atd 7.85 11.98 7.82 m?2
Std -0.15 0.67 -0.07 m3
C -0.02 0.06 -0.01 m
Yt(1-1) 0.80 2.00 0.80 m
Yd(1-1) 1.40 2.50 1.40 m
Itd 5.05 36.31 5.01 m4
Ya-b(1-1) 0.40 1.60 0.40 m
Sa-b(1-1) 2.78 8.95 2.76 m?2
Yc-d(1-1) 1.10 1.70 1.10 m
Sc-d(1-1) 2.24 9.30 2.25 m?2
Et(1-1) 0.00 1.82 0.00 m
Ed(i-1) 1.25 0.00 1.25 m
GVHD: TH.S BUI NGOC DUNG -14.-
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

TINH MAT MAT UNG SUAT TRUGC
Cac mat mat tng sult trudc trong cac ciu kién dugc xay dung va duoc tao ting
sudt trudc trong mot giai doan c6 thé 14y bang:
Trong cac cau kién kéo sau:
Afpr = Af o+ Af L+ Af g+ Af o + Af g + Af (5.9.5.1-2)
o day:
Afp; :Tong mat mat (MPa)
- Af . : Mat mat do ma sat(MPa)

p

- Af , : Mat mat do thi€t bi neo (MPa)

p

- Af .o : Mt mat do co ngan dan hoi (MPa)

p

- Af i : Mat mat do co ngét (MPa)

p

- Af g : Mat mét do tir bién cua bé tong (MPa)

- Af ; : Mat mat do trung dao cot thép (MPa)

P
Trong cac mat mat phan ra lam 2 loai:

= Mat mét tiic thoi gom cdc mét mat : Af g,

Af s Af g
= Mat mét theo thoi gian gom cdc mat mat sau: Af g, Af o, Af
Mat mat do ma sat:
Mat mét do ma st gifta bo thép va 6ng boc c¢6 thé 14y nhu sau:
Apr = fpj(l_e-(k)ﬁ'”’o‘)
Trong do:
- f,; : tng suat trong thép ust khi kich f; = 1488 MPa
- x : chiéu dai b6 thép ust tir ddu kich dén diém dang xem xét (mm)
- K: hé s6 ma sat liac K = 6.6x107/mm’"

- u=0.25 La hé so ma sat.

a: Tong gia tri tuyét d6i cua thay doi géc clia dudng cap thép ust tir dau kich
dén diém dang xét (rad)

e : co s0O logarit tu nhién
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

K fpj X a Afpf
Tiét dién | Bothép | m P P

(1/m) | (T/m? (m) | (rad) | (T/m?

C2-01(4) | 0.250 | 0.00066 | 148800 | 6.170 | 0.170 | 6771.048

2.000 |C2-02(2) | 0.250 | 0.00066 | 148800 | 10.900 | 0.170 | 7213.743

C2-03(2) | 0.250 | 0.00066 | 148800 | 14.200 | 0.170 | 7521.782

Mat mat trung binh 1 b6 7069.405

C1-01(4) | 0.250 | 0.00066 | 148800 | 4.600 | 0.274 | 933.886

C1-02(2) | 0.250 | 0.00066 | 148800 | 7.600 | 0.274 | 10546.754

C1-03(2) | 0.250 | 0.00066 | 148800 | 10.600 | 0.274 | 10820.224

C1-04(2) | 0.250 | 0.00066 | 148800 | 14.100 | 0.274 | 11138.590

13.000 C1-5(2) | 0.250 | 0.00066 | 148800 | 17.600 | 0.274 | 11456.220

C1-6(2) | 0.250 | 0.00066 | 148800 | 21.600 | 0.274 | 11818.330

C1-7(2) | 0.250 | 0.00066 | 148800 | 25.600 | 0.274 | 12179.485

C1-8(2) | 0.250 | 0.00066 | 148800 | 29.600 | 0.274 | 12539.687

C1-9(2) | 0.250 | 0.00066 | 148800 | 33.600 | 0.274 | 12898.940

C1-10(2) | 0.250 | 0.00066 | 148800 | 37.600 | 0.274 | 13257.245

Mat mat trung binh 1 b6 9865.750

26.000 C3-01(2) | 0.250 | 0.00066 | 148800 | 8.270 | 0.170 | 6967.764

C3-02(2) | 0.250 | 0.00066 | 148800 | 12.270 | 0.170 | 7341.707

Mat mat trung binh 1 b6 7154.736

M&t mat do tut neo:
Mat mat do thiét bi neo duoc tinh theo cong thiic sau:
A
Ay =~ E,
Trong do:
- L : Chiéu dai cta b6 cdp (m)
- E, : Modun dan hoi ctia thép ust E = 197000Mpa

- A, : bién dang do tut neo; A; = 6mm/neo
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 1: Thiét ké so bd
L o L DL E Af,
Tiét dién | Bo thép
(m) (m) (T/m?) (T/m?)

C2-01(4) | 13.100 0.006 19700000.000 9022.901

2.000 C2-02(2) | 20.400 0.012 19700000.000 11588.235
C2-03(2) | 28.100 0.012 19700000.000 8412.811
Mat mét trung binh 1 b6 9511.712
C1-01(4) | 12.200 0.006 19700000.000 9688.525

C1-02(2) | 18.200 0.012 19700000.000 12989.011
C1-03(2) | 24.200 0.012 19700000.000 9768.595
C1-04(2) | 31.200 0.012 19700000.000 7576.923

13.000 C1-5(2) 38.200 0.012 19700000.000 6188.482
C1-6(2) 46.200 0.012 19700000.000 5116.883

C1-7(2) 54.200 0.012 19700000.000 4361.624
C1-8(2) 62.200 0.012 19700000.000 3800.643
C1-9(2) 70.200 0.012 19700000.000 3367.521
C1-10(2) | 78.200 0.012 19700000.000 3023.018
Mat mat trung binh 1 b6 6869.977

26,000 C3-01(2) | 16.540 0.012 19700000.000 14292.624
C3-02(2) | 24.540 0.012 19700000.000 9633.252

Mat mat trung binh 1 b6 11962.938

Mat mat do co ngan dan hoi

Mit mat do co ngin dan hoi vé ban chét 1a khi cang b6 sau s& gay mat mat cho

bé trude, va dugc tinh theo cong thuec:

Trong do:

Af g =

X

E cgp

ci

(5.9.5.2.3b-1)

- N : S6 luong cac b thép tng suat truc giong nhau

- f.,, : TOng ting sudt bétong & trong tam cic bé thép tng sudt truée do luc tng

sudt trudc sau kich va tu trong cua ciu kién & cdc mit cat momen max (MPa).

- F : luc nén trong bétong do ting suat truc gay ra tai thoi di€ém sau khi kich,

tic 1a da xay ra mat mat do ma sat va tut neo.

GVHD: TH.S BUINGOC DUNG
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 1: Thiét ké so bd
- ¢ : Do léch cua trong tdm cac bo thép so véi truc trung hoa cua tiét dién.
- Al : Dién tich tiét dién va mémen quan tinh trir 10.
- E, : Mo dun dan hoi ctia thép du ting luc(MPa)
- E., : Mo dun dan héi cia bé tong lic truyén luc (MPa)
Tiét dién| Bo thép | AL e | Mded | fegp || Bl
T m2 m4 | m Tm T/m2 (T/m?)
C2-01(4) | 2813.62 | 7.85 | 5.05 | 1.25| 1676.00 | -811.66 | 5.51
2.000 |C2-02(2) | 2813.62 | 7.85 | 5.05 | 1.25 | 1676.00 | -811.66 | 5.51
C2-03(2) | 2813.62 | 7.85 | 5.05 | 1.25 | 1676.00 | -811.66 | 5.51
Mat mat trung binh 1 b6 -1956.596
C1-01(4) | 854192 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
C1-02(2) | 854192 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
C1-03(2) | 854192 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
C1-04(2) | 854192 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
13.000 C1-5(2) 8541.92 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
C1-6(2) 8541.92 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
Cl1-7(2) 8541.92 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
C1-8(2) 8541.92 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
C1-9(2) 8541.92 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
C1-10(2) | 854192 | 11.98 | 36.31 | 1.82 | 16340.50 | -673.09 | 5.51
Mat mat trung binh 1 b6 -1770.062
26.000 C3-01(2) | 1379.82 | 7.82 | 5.01 | 1.25 | 1897.00 | -133.63 | 5.51
C3-02(2) | 1379.82 | 7.82 | 5.01 | 1.25 | 1897.00 | -133.63 | 5.51
Mat mat trung binh 1 b6 -276.117

Mat méat do co ngot

Mat mat (ing suat trudc do co ngét cd thé 14y bing:
Daoi v6i ciu kién kéo sau: Af g =(93 — 0.85H) = 93 - 0.85x80 = 25 MPa

(5.9.5.4.2-2)

H = d6 4m tuong d6i bao quanh,ldy trung binh hang nam(%) =80%
Mat mat do tir bién
Mat mat du tng suat do tir bién c6 thé 1y bang :

Af op = 12.0f

Trong do:

cgp

—T.0Af, =

cdp =

0

(5.9.5.4.3-1)
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

- f.,p = Uing suat bé tong tai trong tam cot thép ust lic truyén luc (MPa)

F

ng p A

2
Fe N Mpce

- Afy, = Thay déi ung suat trong bé tong tai trong tam thép ust do tai trong

thudng xuyén, trir tai trong tdc dong liic thuc hién du tng luc. Gid tri Af,,, can

duoc tinh & cling mat cat hodc cdc mat cat dugc tinh f,,, (MPa)

Af

cdp

_ (Mpe, +Myy)

lg

e

- Mpe, = momen do tinh tai chat thém sau khi bé tong dong cing (Mpe, =M,)

Nmm

- Mpw = Momen do 16p mat cau (Nmm)

- I, = Momen quan tinh cta ti€t dién qui d6i (m?)

Tiét dien

B6 thép

F

€

Aqd

Iqd

M

M

T

m

m?2

m4

Tm

fcgp

Afcdp

Af

(T/m?)

2.000

C2-01(4)

2813.62

1.25

7.85

5.05

1676

563.10

-811.66

139.18

C2-02(2)

2813.62

1.25

7.85

5.05

1676

563.10

-811.66

139.18

C2-03(2)

2813.62

1.25

7.85

5.05

1676

563.10

-811.66

139.18

Mat mat

trung binh

1 bo

8765.580

13.000

C1-01(4)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

C1-02(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

C1-03(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

C1-04(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

CI1-5(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

Cl1-6(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

Cl1-7(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

CI1-8(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

CI1-9(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

CI1-10(2)

8541.92

1.82

11.98

36.31

16340.50

2741.40

-673.09

137.39

Mat mat

trung binh 1 b6

7115.308

26.000

C3-01(2)

1379.82

1.25

7.82

5.01

1897.00

238.60

-133.63

59.56

C3-02(2)

1379.82

1.25

7.82

5.01

1897.00

238.60

-133.63

59.56

Mat mat trung binh 1 b6

1186.637

Ma&t méat do chiing dao c6t thép:

Mat mat sau khi truyén luc - d6i véi tao thép duoc khir tng suat kéo sau:
Af g =0.3[138 — 0.3Af ¢ — 0.4Af pg — 0.2(Af gy +Af )]  (Mpa)

P
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SV :NGUYEN NGOC ANH- MSV:100110

=19 -




TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

(5.9.5.4.4c-2)

o day:

- Af 2 Mt mat do ma sat du6i mic 0,61, & thoi diém xem xét tinh theo Diéu
5.9.5.2.2(Mpa)
- Af o : Mt mat do co ngan dan hoi (Mpa)

p

- Af

psR

- Af

pcR

: Mat mat do co ngét (Mpa)
=25MPa: Mat mat do tir bi€n (Mpa)

o o Afpf AfpES AfpSR AfpCR Af
Tiét dién | Bo thép
(T/m2) (T/m2) T/m2 (T/m2) (T/m?)
C2-01(4) | 6771.05 | -1956.60 2500 8765.58
2.000 |C2-02(2)| 7213.74 | -1956.60 2500 8765.58
C2-03(2) | 7521.78 | -1956.60 2500 8765.58
Mat mat trung binh 1 b6 2593.027
C1-01(4) | 933.89 | -1770.06 2500 7115.31
C1-02(2) | 10546.75 | -1770.06 2500 7115.31
C1-03(2) | 10820.22 | -1770.06 2500 7115.31
C1-04(2) | 11138.59 | -1770.06 2500 7115.31
13.000 C1-5(2) | 11456.22 | -1770.06 2500 7115.31
C1-6(2) | 11818.33 | -1770.06 2500 7115.31
C1-7(2) | 12179.48 | -1770.06 2500 7115.31
C1-8(2) | 12539.69 | -1770.06 2500 7115.31
C1-9(2) | 12898.94 | -1770.06 2500 7115.31
C1-10(2) | 13257.25 | -1770.06 2500 7115.31
Mat mat trung binh 1 b6 2462.757
26,000 C3-01(2) | 6967.76 | -276.12 2500 1186.64
C3-02(2) | 7341.71 | -276.12 2500 1186.64
Mat mat trung binh 1 b6 3885.668

Két qua tinh todn tong hop mat mat ting suat dugc trinh bay trong bang sau:
Téng hop mat mat US

GVHD: TH.S BUINGOC DUNG
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU DUONG Phan 1: Thiét k& so bd
Tiét BS the Afpf | AfpA | AfpES | AfpSR | AfpCR | AfpR | Afpt
0 thé
dién P MPa | MPa | MPa | MPa | MPa | MPa | MPa

C2-014) | 67.71 | 90.23 | -19.57| 25 87.66 |25.93

2.000 |C2-02(2)| 72.14 | 115.88 | -19.57 | 25 87.66 |25.93
C2-03(2) | 75.22 | 84.13 | -19.57 | 25 87.66 |25.93

Mat mat trung binh 1 b6 298.033

C1-014)| 9.34 | 96.89 |-17.70| 25 71.15 | 24.63
C1-02(2) | 105.47 | 129.89 | -17.70 | 25 71.15 | 24.63
C1-03(2) | 108.20 | 97.69 | -17.70| 25 71.15 | 24.63
C1-04(2) | 111.39 | 75.77 | -17.70| 25 71.15 | 24.63
CI-5(2) | 11456 | 61.88 |-17.70| 25 71.15 | 24.63

13.000
C1-6(2) |118.18 | 51.17 |-17.70 | 25 71.15 | 24.63
C1-72) |121.79| 43.62 |-17.70 | 25 71.15 | 24.63
C1-8(2) |125.40| 38.01 |-17.70| 25 71.15 | 24.63
C1-92) |128.99| 33.68 |-17.70 | 25 71.15 | 24.63
C1-10(2) | 132.57 | 30.23 |-17.70 | 25 71.15 | 24.63
Mat mat trung binh 1 b6 305.839
26,000 C3-01(2) | 69.68 | 14293 | -2.76 25 11.87 | 38.86
7342 | 96.33 | -2.76 25 11.87 | 38.86
Mat mat trung binh 1 b6 269.661
KIEM TOAN TIET DIEN
PAT VAN DE

Do6i voi cau BTCTDUL thi céc tiét dién dam cha can phai duge kiém toan ca
trong giai doan khai thac 1an trong giai doan thi cong. Tuy vay do thoi gian c6
han nén trong d6 4n nay em chi kiém todn tai 3 tiét dién dic trung 1a céc tiét dién
(3,17,31)

So do bo'tri cdc tiét dién cua 1/2 cdu

1m 5x4m . 2x3.5m , 2x3m | 12m 2X3m_, 2x3.5m 5x4m im

K97
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

.....

Ta phai ki€ém tra theo 2 giai doan:

Giai doan 1: Khi cdang kéo cot thép

Giai doan 2 : Khi khai thdc

» Giai doan 1:

Lay cuong do bétong lic cang cap la f*; = 0.9, = 45MPa.

— Gi6i han tng suit nén: -0.6f", = -0.6x45 = -27 MPa

— Gi6i han ting sudt kéo: 0.25,/f', = 1.677 MPa

Trong do:

- F : Luc cang cua cap ust tai tiét dién tinh toan sau khi trir di mét mat tic thoi
(KN)

- ¢ :Khoang cach tir trong tam cdc bé cap dén truc trung hoa ti€t dién (m)

- ¥ : khodng cich tir truc trung hoa dén thé trén va duéi cua tiét dién. (m)

- Al : dién tich(m?), mdomen quén tinh(m*) clia tiét dién ¢ trix 15.

» Giai doan 2: Giai doan str dung

- ng suat nén: -0.45f,=-0.45 x 50 = -22.5 MPa = -22500 KN/m?

~ (ng suat kéo clia betong: 0.5,/ f', = 0.5V50 = 3.5355 MPa = 3535.5 KN/m’

Kiém tra (g suét trong bétong tiét dién 2&26(Mmax)

1.Giai doan cdng kéo cot thép :

a.Tho trén:
1 1 1 1
fg =— R ;OFb R etl+ P & yl - I\/Ilbt y't <0.25/f', = 1.677 Mpa
0 0
b.Tho duoi:
F 1 F 1 F 1 . F 1
f=- i h RE ZRE 0 MO s 66, = 06145 = 27MPa
AO IO IO
2.Giai doan khai thac:
Thé trén
@ @ _F@ )
. Fo+F . F e +F e, yi- Mbt yie Mtt2 + Mht y@ > 045" =-22.5MPa
A l, ly Itd
Tha dudi.
2 2 2 2
fbc _ Ft + Fb 4 Ft e — Fb e, ybl + Mbt ybl N Mtt2 + Mht ys <05 /_f ,c =3.5MPa
A, Iy I Itd
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

Kiém tra d6i voi céc tiét dién g6i(13)(Mmin)
1.Giai doan cdng kéo cot thép:

a.Tho trén:
1 1
f, - _%_ F; &yl 'Vl'bt vl >-0.6f7ci = -0.6 x45 = -27 MPa
0 0
b.Tho duoi:
1 1
f =Py MOt 025/, = 1.677 MPa
AO IO IO
2.Giai doan khai thac:
Thé trén
@ @
f=- FAO - Ftl & Y, + Nllbt Y, + Mttzlt; Mt y® <05,/f', =3.5MPa
0 0
Tho dudi.
@ @
fbc __ F;AO i Ftl et bl _ I\/Ilbt ybl i Mttzlt‘; Mht yéz) S:—ZZ.SMPa
0 0
Trong do:

- F, = Luc nén do cic bé thép ting suat trudc phia dudi sau mat mat gay ra cho
dam (KN)

- F, = Luc nén do cac bo thép ting suat trudc phia trén sau mat mat gay ra cho
dam (KN)

- M = Momen theo trang thai giéi han sit dung (KNm)(tuy theo tiét dién chiu
momen duong am)

- A, = Dién tich tiét dién lay qui doi (m?)

- I, =Momen quén tinh cla tiét dién qui déi (m?)

- ¢, = Do léch tam cua trong tam thép tng suat trudc phia trén so véi truc
trung hoa cua tiét dién.

- ¢, = DO léch tam cua trong tam thép Gng suit trudc phia dudi so véi truc
trung hoa cua tiét dién.

-y, =Khoang cich tlr thé trén cung dén truc trung hoa cua tiét dién.

-y, =Khoang cich tir thé duéi cing dén truc trung hoa cua tiét dién.

- P,

Két qua kiém todn nhu sau:

= Cuong do qui dinh cua bétong 28 ngay
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

po AN

TOT NGHIEP

Phan 1: Thiét ké so bd

Két qud kiém todn iing sudt bé tong khi truyén luc

Tiét | Fe(1) | Fd(1) A Ig e(t)|le(d)| Mbt | Yd(1) [Yt(1) f(tg) |f(bg) [Duyé
dién N N mm?2 mm4 |mm | mm Nmm mm |mm | MPa|MPa| t
2534496 4.86E+1 126 1.7E+0/1416.0 ]
2 g 7 7728104 2 0] 6 9 0 |784]1.63|12.14dat
7.7E+0 1162228[3.51E+1]187 1.6E+1/2447 4 3
13 7 0 6 3 510 0 1 |2053]17.13| 1.31dat
1258139 4.92E+1 126] 1.9E+0 1410.1]789.
26 g 7 7764052 2 01]0 9 4 9 [0.62| -5.62dat
Két qud kiém todn ting sudt bé tong sau mdt mdt
Ft(2) | Fd(2) A Ic  |e(t)]e(d)Mt2+Mh{ Yd(2) [Yt(2)[f(tg)] f(bg)
Tiétdién N N mm?2 mm4 |mm|{mm Nmm mm | mm |[MPa| MPa Duyét
2294765 802.
2 0 1 |77281045.05E+12 0 [1247 3.5E+101397.08 9 |-4.14| -1.03dat
1162228
136.9E+07 0 6 B.63E+131820 0 | 2.6E+112503.21|1997|1.10|-14.81dat
1177570 799.
26 0 3 7764052 5.01E+12, 0 [1251] 2E+101400.69 3 [-2.31| -0.12dat
Kiém toan theo trang thai gi6i han cuong do I:
- Kiém toén theo céc noi dung sau:
+ Kiém tra stic khang uon tinh toan.
+ Kiém tra gidi han cot thép.
+ Kiém tra stic khang cit tinh toan.
- Kiém todn cho mot so tiét dién sau:
+ Tiét dién 2 tai chd hop long nhip bién ¢c6 mémen duong 16n.
+ Tiét dién 13 tai dinh tru T1.
+ Tiét dién 26 gan nhip giita c6 momen duong 16n.
Noi luc theo TTGH cuong do 1 tai cac ti€t dOién.
STT Tiét Gia tri bao luc cit Gia tri bao momen
dien | Qu, (KN) | Qu (KN) | M, (KN) | M,;,(KN)
1 2 771 -605 44200 22604
13 16249 14313 -250296 -270323
3 26 -409 -1861 23913 -7
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

Strc khéng uén.
Cong thic kiém tra stic khdng uén
M, < ¢M, (5.7.3.2.1-1)
Trong do:
- M, : moOmen tinh todn & trang thai GHCDI (MPa)
- ¢ : Hé s0 siic khdang duoc 14y theo diéu 5.5.4.2
Dung cho uén va kéo bétong cot thép ust 1 =1.0
- M, : Stic khdng uén danh dinh ctatiét dién c6 thép DUL dinh bam, tily thuoc
vao truc trung hoa di qua suon (tiét dién chit T) hoac canh cua tién dién (tiét
dién chit nhat) (bo qua su tham gia chiu luc ctia cot thép thuong):
+ Tiét dién chii T, stic khang uon tinh theo cong thic sau:

_ h
M, =Ag fps[dp —%j+0.85f'c §—b, ﬁlh{%—?fj (5.7.3.2.2-1)

-A,, : Dién tich thép tng suét trudc (mm?)

-a  :chiéu day ctia khoi ting suat tuong duong (mm)-chiéu cao chiu nén
a=cp,

-B, :He s6 chuyén d6i biéu d6 ting suat qui dinh trong diéu 5.7.2.2

(50-28)

B, =0.85- 0.05@= 0.85-0.05 =0.6928

-f, :tng sudt trung binh trong thép UST & stic khdng uén danh dinh (MPa)

c

fo= fpu[l—kd—] (5.7.3.1.1-1)
p
f

k =2(1.04 - )=2(1.04— 2™y = 028 (5.7.3.1.1-2)
f, 1860
- d,: Khodng céch tir thé nén ngoai ciing dén trong tam cot thép ing sudt trudc (mm)
d,=h-a;(a)
Trong dé:

h: Chi€u cao tiét dién tai vi tri xét.
a, =150mm: Khoang céch trong tam thép DUL chiu kéo dén mép chiu kéo
a' =180mm : Khoang cdch trong tam thép DUL chiu nén dén mép chiu nén.
- ¢ : Khoéang cach tir truc trung hoa dén mat cat chiu
nén (mm) | cooo -
Truong hop truc trung hoa di qua suon (c>h), khi
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

d6 tinh toén tiét dién 1a tiét dién chit T c6 bé rong sudn 12 b, va bé rong cénh la

b.

(5.7.3.1.2-3)
Truong hop truc trung hoa di qua canh (c < h), khi dé tinh toan nhu ti€t dién

chit nhat véi bé rong 1a b.
A f

ps ' pu

C=

f
0.851", 4D, +KA,

p

(5.7.3.1.1-4)

- f. :Cudng do chiu nén qui dinh ctia bé tong & tudi 28 ngay (Mpa)
-b,, : Chiéu day ctia phan chiu nén
- b : Chiéu rong ctia ban canh chiu nén (mm)
Kiém tra stic khang uon
Tict| Ag | d | b, | b | h c £ a M. Mo [ ow
dién | (mm?) | (mm) | (mm) | (mm) | (mm)| (mm) | (MPa) (mm) (Nm) (Nm) "
21280 | 2050 | 920 | 11500 | 400 |115.056| 1830.77 | 79.711 | 7.83E+10 | 4.42E+10 dat
13 | 64680 | 4320 | 970 | 5000 | 800 [776.072| 1766.44 | 537.663 | 4.63E+11 | 2.70E+11 dat
26 | 15960 | 2050 | 920 | 11500 | 400 | 86.633 | 1837.99 | 60.019 | 5.93E+10 | 2.39E+10 dat

Kiém tra ham luiong thép DUL:
| Kiém tra ham lugng thép t6i da theo cong thirc :
- Ham lugng thép DUL va khong DUL t6i da phai dugc gi6i han sao cho:

Véi:

c

e

<0.42
d

c: khoang cach tir thé chiu nén ngoai cung dén truc trung hoa(mm)

d.: khoang cach c6 hiéu tuong tng tr thé nén ngoai cung dén trong tam luc

kéo ctia cot thép chiu kéo (mm)

AT d AT,
¢ A fo + AT,
- C6 thé bo qua tinh todn d6i véi cot thép thudong. Khi d6: de = d,
Tiét dién d, c c/de
(mm) (mm) duyet
2 2050 115.056 0.06 dat
13 4320 776.072 0.18 dat
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

26

2050

86.633 \ 0.04 \

dat

kiém tra ham Iugng c6t thép t6i thiéu:

Bat ki mot mat cit nao ctia cau kién chiu udn, luong c6t thép thudng va cot

thép tng suat trudc chiu kéo phai du dé phat trién stc khdng uén tinh todn M..

LAy gia tri nho hon trong 2 gia tri sau:

+ 1,33 14n momen uon tinh todn theo t6 hop tai trong TTGH cudng do 1
OM, 1>.33M,
+ 1,2 lan suc khang nit M, xdc dinh trén co s& phan bs Gng suat dan hoi va

cuong do chiu kéo khi uon f, cua bé tong theo quy dinh.

OM, >1.2M,

- Doi vé6i bétong cé ti trong thong thuong :
f, =0.63,/f, =0.6350 = 4.455MPa

Trong do:

M., dugc tinh bang cong thic 5.7.3.6.2-2 ctia quy trinh 22TCN 272-05

M

cr

—f 9

"y

M,, : stic khang nut (KN.m)
|, : mOomen qudn tinh tai ti€t dién tinh todn(m4)

f : cuong do chiu kéo khi uén (MPa)

y: khoang céach tlr truc trung hoa t6i thé chiu kéo ngoai cuing (m)

- Két qua kiém toan dugc dua ra & bang sau:

Tiét A I V4 \A f f, f. M., 1.2M,, | 1.33M,
dié (mm | (MPa (Mpa
n | (mm’) | (mm®) | (mm) | ) ) | Mpa) | ) (Nm) (Nm) | (Nm)
7.85E+0 | 5.05E+1 | 1450.0 4.82E- - - - 5.88E+1
2 6 2 0 750 [4.454 01 1893 |1.01E+11 |1.21E+11 0
1.20E+0 | 3.63E+1 | 2370.0 1.O7TE+0 | - - - 3.60E+1
13 7 3 0 [2130(4.454 0 23.11|3.36E+11 [4.03E+11 1
7.82E+0 | 5.01E+1 | 1450.0 5.49E- - - - 3.18E+1
26 6 2 0 750 |4.454 01 14.3716.99E+10 |8.39E+10 0
Tiét dién 1.33M, 1.2M, | min(1.2M_,,1.33Mu) Mn M,>min
(MPa) (MPa) 1.33M,) (MPa)
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd
2 5.88E+10 | 1.21E+11 5.88E+10 7.83E+10 dat
13 3.60E+11 | 4.03E+11 3.60E+11 4.63E+11 dat
26 3.18E+10 | 8.39E+10 3.18E+10 5.93E+10 dat

Kiém toén strc khéng cat cla tiét dién
Luc cat d6i véi cdc tiét dién gitta nhip (3, 17, 31)
Kiém todn theo cong thiic:
V, <4V,
Trong do:
V, : luc cit tai tiét dién kiém todn, 14y theo TTGH cudng do 1
¢ : hé s0 stic khang cat duoc xdc dinh theo diéu 5.5.4.2.1, 4=0.9
V., : stic khdng cat danh dinh duoc xdc dinh theo quy dinh ( diéu 5.8.3.3)

Ve + VoY,
V, =min

0.25fb.d, +V,
Véi : V,=0.0833,/f'.b,d, (5.8.3.3-3)
v, = Ad, fy(cotge:cotga)sina (5.8.3.3.4)

Trong do:
b, : B rong bung c6 hiéu 1y bang bé rong bung nho nhat trong chiéu
cao d, (mm)

d, : Chiéu cao chiu cét c6 hiéu dugc xdc dinh theo diéu 5.7.2.8 (mm)

s: Cu li cot thép dai (mm), duoc chon dua trén tinh todn chiu luc cat va
yéu cau vé€ céu tao, 1dy gia tri nho hon cta h/3 va 300mm,( doi véi
doan gan goi ¢6 luc cat 16n)

B: Hé so chi kha nang ctia bé tong bi niit chéo truyén luc kéo dugc qui
dinh trong diéu 5.8.3.4

0: G6c nghiéng cua ung sudt nén chéo duoc xac dinh theo diéu 5.8.3.4
(d0). Khi tinh, gia thi€t trudc goc 0, sau d6 tinh céc gid tri dé tra bang
nguoc lai © va B, néu hai gid tri © gan bing nhau thi c6 thé chap nhan
dugc, n€u khong thi gia thiét lai.

a: G6c nghiéng clia cot thép ngang doi vé6i truc doc (do). Cot dai thang

ding, oo = 90.

A.: Dién tich cot thép chiu cit trong cu ly s (mm?)
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

b,s
f

y

A, (Min) = 0.083x 4/,

V,: Thanh phan lyc Gng suét truc c6 hiéu trén hudng luc cat tic dung,
12 duong néu nguoc chiéu luc cat(N).
< Tinh v,

Cong thiic tinh todn : v, = A,..f, > Siny,
i=1

Trong dé:
A

toan.

: dién tich thép tng sudt trudc trén mat cat ngang cua tiét dién tinh

str

f, :tng sudt trong cap sau mat mat, gid tri tng v6i moéi mat cat.
7, : g6c léch ctia cép i so vdi phuong ngang, bang do doc mat cau va cé
gia tri rat nho nén trong tinh toan coi nhu =0
Vay gia tri V, c6 thé bo qua trong tinh todn.
% Tinhd, vab,:

- Chiéu cao chiu cat d, (mm):
+ Chiéu cao chiu cat c6 hiéu 1ay bang cu ly do thang géc véi truc trung hoa
gitta hiéu tng luc do kéo va nén do uon, tic la:

0.9d,
d, =max40.72h  vé6i a=B,.c 1a chiéu day khai ting suit tuong duong
d, -2
2
-, :datinh & phén tinh chat vat lieu, B, = 0.6928.

-d
- Bé rong chiu cit c6 hiéu cua tiét dién b, 14y b bang chiéu day ban bung cua tiét

:chiéu cao lam viéc ctia ddm (da qui doi)

S

dién qui déi
Két qua tinh toan nhu sau:

Tiét 0.9d, 0.72h d.-0.5a dy by 0.25f’_bdy
dién (mm) (mm) (mm) (mm) (mm) (N)
2 1845.00 | 1584.00 2010.14 2010.14 | 1000 2.51E+07
13 3888.00 | 3240.00 4051.17 4051.17 | 1000 5.06E+07
26 1845.00 | 1584.00 2019.99 2019.99 | 1000 2.52E+07
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

¢ Xac dinh 0 va p.
Pé xdc dinh dugc 6 va B ta phai thong qua cac gid tri sau v/, va &,

- Xac dinh ty so: v/f’,

V: {ing sut cat trong bé tong, dugc tinh theo cong thic: v = V(/)“;q)'(\j/”
0] : hé s0 stic khang cét quy dinh trong Diéu 5.5.4.2
-V,  :luc cit tinh todn (KN)
DoV ..
v, | ™ Ja, om v(N) vife
dién (mm)
771000 1000 2010.14 0.9 0.43 0.009
13 16249000, 1000 4051.17 0.9 4.46 0.089
26 409000, 1000 2019.99 0.9 0.22 0.004
DoV ...
Tiét V., by dy . v
dgien| N | mm)|  (mm) U vite
2 605000 | 1000 2010.14 0.9 0.33 0.007
13 | 14314000 | 1000 4051.17 0.9 3.93 0.079
26 1861000 | 1000 2019.99 0.9 1.02 0.020

ung bién trong cot thép & phia chiu kéo do udn cua céu kién xac dinh theo :
- Xdac dinh &,

M
q “+0.5V, cotgd - A f,

g, =— <0.002
E,A +E,A,

Ung bién trong c6t thép & phia chiu kéo do uén clia cau kién xac dinh theo :
Trong dé:
- A, : Dién tich c6t thép ust trong phia chiu kéo uén cua céu kién (m?)
- M, : M0 men tinh todn (N-mm)
- N, :Luc doc truc tinh todn (N)
V, :Luc cat tinh todan (N)
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

- E, : Modun dan hoi cua cot thép khong ust (MPa)
- E, : Modun dan hoi clia cot thép ust (MPa)
- A, :Dién tich cot thép khong ust (mm?)
- f,, @ Ung suat trong thép ust khi Ung suét trong bé tong xung quanh bang 0
(MPa)
f f +f S
= —+ R —
po pe" " pc EC
- f,. :Ung suat c6 hiéu trong thép ust sau mat mat.
- f,. :ing suat trong bétong tai trong tam cdc bo cdp do luc ust sau tat cd mat

mat
Do tai mat cat c6 nhiéu bé cdp, méat mat tng suat khong déu nhau, trong tinh
todn c6 thé gia thiét mat mat ung sudt 14y gid tri trung binh cong clia cic bé
cap. Khi doé:
1
fpe :H(fpj _Apr)

-f . : Gng sudt trong bétong tai trong tam cac bé cap do luc ust sau tat ca mat
mat
fo = "

- 8 : G6c nghiéng cua ting suat nén chéo dugc xdc dinh theo dié€u 5.8.3.4 (d0).
Khi tinh, gia thiét trudc géc 0 =25°= 25%3.14/180=0.436( rad),, sau d6 tinh cdc
gid tri dé tra bang nguoc lai 6 va B, néu hai gia tri 6 gan bing nhau thi ¢ thé
chap nhan dugc, néu khong thi gia thiét lai.

Két qua tinh thé hién & cdc bang sau:

» Xdc dinh f,

F A E. fo0
Tiét fo foe E,
dién (N) (mm?) (MPa) (MPa) | (MPa) | (MPa) | (MPa)

3165312.40 | 7.85E+06 0.40 1078.37 | 197000 | 35750 | 1080.59

13 | 3475554.69 | 1.20E+07 0.29 1070.56 | 197000 | 35750 | 1072.16

26 | 3240781.85 | 7.82E+06 0.41 1106.74 | 197000 | 35750 | 1109.02

Do Q

min
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TRUONG DAI HOC DAN LAP HAI PHONG

PO AN TOT NGHIEP

KHOA CAU PUONG Phan 1: Thiét ké so bd
F A E. f,
Tiét £, foe E,
dién (N) (mm?) (MPa) | (MPa) | (MPa) | (MPa) | (MPa)
3830649.81 | 7.85E+06 | 0.49 1078.37 | 197000 | 35750 | 1081.06
13 | 3442205.16 | 1.20E+07 | 0.29 1070.56 | 197000 | 35750 | 1072.14
26 | 3682768.52 | 7.82E+06 | 0.47 1106.74 | 197000 | 35750 | 1109.33
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU PUONG Phan 1: Thiét ké so bd
Xac dinh e,
Do Q 1.
Tiét M, dy V, q A foo
dién (Nm) (mm) (N) rad) | (mm?) | (MPa) ey
3.17E+06 | 2010.14 | 7.71E+05 | 0.785 | 21280 | 1080.59 | -7.94E-05
13 | 3.48E+06 | 4051.17 | 1.62E+07 | 0.785 | 64680 | 1072.16 | -1.39E-04
26 | 3.24E+06 | 2019.99 | 4.09E+05 | 0.785 | 15960 | 1109.02 | -6.19E-05
Do Q i
Tiét M, dy q A f
dién | (Mpa) (mm) |V, (N) | rad) | (mm?) (N) ey
3.17E+06 | 2010.14 | 605000.00 | 0.785 | 21280 | 1081.058 | -1.47E-05
13 | 3.48E+06 | 4051.17 | 14314000.00 | 0.785 | 64680 | 1072.145 | -2.63E-05
26 | 3.24E+06 | 2019.99 | 1861000.00 | 0.785 | 15960 | 1109.333 | -1.09E-05
Xac dinh gvaé
Do Q .
Trara Trara
ex . B 0
-0.0794 0.0085 6.6 25.5
-0.1388 0.0891 6.79 28
-0.0619 0.0045 6.72 26.5
Do Q i,
Vv Trara Trara
ex f'e B 0
-0.0147 0.0067 6.5 25
-0.0263 0.0785 6.78 27
-0.0109 0.0205 6.76 26
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PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

Tinh V, va V,

Chon thép ngang la thanh ¢$20 c6 2 16p trén mot suon c6 dién tich A =628.4
mm?, cu ly giita cdc thanh thép ngang 1a s=200 mm

Dua vao két qua tinh céc thong s thanh phan dé tinh V_va V..

V, =0.08343,/f".b,d, (5.8.3.3-
3)
v, - A f,d, €otgd+cotga sina (5.8.3.3-4)
S
Két qua tinh toan nhu sau:
Do Q
Tiét | Ay f, dy by o 0 S V,
dién | mm? Mpa mm mm | rad |rad mm N
2 628.4| 1674 | 2010.14| 1000 | 1.57| 0.445 200 | 2.22E+10
13 628.4| 1674 | 4051.17| 1000 | 1.57| 0.488 200 | 4.01E+10
26 628.4 | 1674 | 2019.99| 1000 | 1.57| 0.462 200 | 2.13E+10
Do Q min
Tiet | Ay f, dy by a 0 S V,
dién | mm? Mpa mm mm | rad |rad mm | N
2 628.4 | 1674000 | 2010.14 | 1000 | 1.57| 0.44 170 | 2.27E+13
13 628.4 | 1674000 | 4051.17 | 1000 | 1.57| 0.47 170 | 4.19E+13
26 628.4 | 1674000 | 2019.99 | 1000 | 1.57| 0.45 170 | 2.18E+13
Tinh strc khang danh dinh cda tiét dién .
Theo cong thiic da néu & trén dé tinh V..
VetV +V,
V, =min
0.25f' b, d, +V,
Kiém tra theo cong thc :
V, <oV,
GVHD: TH.S BUINGOC DUNG -34-
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TRUONG DAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
KHOA CAU BUONG Phan 1: Thiét ké so bd
Do Q 1
Tlét VC VS VC+VS+Vp 025f, vadv VN JVN VU VU <
dien|  (N) (N) (N) (N) N) (N) (N) AR
2 |8.17E+05|2.22E+10(2.22E+10 | 2.51E+07 |2.51E+07|2.26E+07|7.71E+05| Dat
13 |1.65E+06|4.01E+10|4.01E+10| 5.06E+07 |5.06E+07 |4.56E+07|1.62E+07| Dat
26 |8.21E+05|2.13E+10(2.13E+10| 2.52E+07 [2.52E+07(2.27E+07 |[4.09E+05| Dat
DO Qmin
T.iAé't V. N) V. VAVAV, | 025 .byd, Vy iV Vy V<
dién (N) (N) (N) (N) (N) | #Vy
2 8.17E+05 2.27E+13 2.27E+13 2.51E+07 |2.51E+07| 2.26E+07 6.05E+05 | Dat
13 1.65E+06 | 4.19E+13 4.19E+13 5.06E+07 |5.06E+07| 4.56E+07 1.43E+07 | Pat
26 8.21E+05 2.18E+13 2.18E+13 2.52E+07 |2.52E+07| 2.27E+07 1.86E+06 | Dat
TiNH TOAN TRU CAU

Tén tru tinh toan: T2

Loai tru than dic bétong cot thép khong du dng luc, trén nén méng coc khoan

nhoi.

Quy trinh tinh toan: theo tiéu chuén 22TCN 272-05
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

CAC THONG SO BAN DAU:
KICH THUGC HINH HOC CUA TRU.

.

A lL R R R

7.9 © ¢

® @ @ O

TAI TRONG VA CAC TO HOP TAI TRONG.

550

Tai trong
Trong pham vi d6 an, phan tinh todn truc cau xem xét dén cac loai tai trong sau:
Tai trong két ciu phan trén DC1
Tai trong 16p phti mat cau DW
Tai trong lan can DB
Tai trong ban than tru DC
Tai trong hoat tai xe thiét k& LL
Tai trong bo hanh PL
Luc xung kich M
Luc ham xe BR
Tai trong gio WS
Luc va tau Cv
Ap luc nuée WA
GVHD: TH.S BUI NGOC DUNG - 36 -
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

T6 hop tai trong
T6 hop tai trong xem xét dén cac t6 hop tai trong v6i cac hé s6 tai trong sau:

He¢ s0 tai trong y,
TTGH
Ybc YiLoYeroVpL Yow Ywa Yws Ywi Yev
Cuong
1.25 1.75 1.50 1.00
o1
St dung | 1.00 1.00 1.00 1.00 0.30 | 1.00

XAC BINH CAC TAl TRONG TAC DUNG LEN TRU
Tinh toén tai trong tac dung 1én 2 mat cit: dinh va ddy bé moéng.
Ta c¢6 duong anh hudng phan luc tai tru T2

15m 15m

15m 15m | 15m

3

15m 15m , 15m

(] N
© S
o c

1.0

Tinh tai tac dung lén tru
Tinh tai tdc dung lén tru c6 thé chia thanh cdc tai trong nhu sau:
a) Tinh tai phan 1:
Tinh tai nhip phan 1 bao gom trong lugng ban than cua toan bd két nhip dam.
(DC1)
Gia tri nay ta 1ay két qua xuét tit MIDAS (reaction) tai vi tri tru.
Npe =19125.18 KN

b) Tinh tai phan 2:

Tinh tai nhip phan 2 bao gom toan bd trong lugng ban than cta cac 16p phlit mat
céu, lan can, cling nhu mot so thiét bi, cong trinh phuc vu trén cau. (DW va DB)
Gia tri nay ta 1ay két qua xuat tt MIDAS (reaction) tai vi tri tru.

Npw =2805.48 KN.
N =911.94 KN

¢) Tinh tdi ban thdn tru DC:

Bao gom toan bo tai trong ban than cua két cau tru ciing nhu clia bé mong.
Cong thuc xac dinh: P, =V, y,

GVHD: TH.S BUINGOC DUNG -37-
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP

Phan 1: Thiét ké so bd

Trong dé:

+ P, : tai trong ban than thanh phan thi i ctia tru
+ V., : thé tich khoi thanh phén thit i cia tru
+7,: trong luong riéng tuong tng thanh phan thi i.

Bdng tinh tinh tdi cdc thanh phdn tru

. Luc tac dung (KN)
The tich | Trong lugng — -
STT| Hang muc 3 Tai dinh | Tai day
(m”) (KN) ) )
bé méng | Bé mong
1 |Bétru 151.2 3630 0 3630
2 | Than tru 156.66 3759.84 3759.84 | 3759.84
3 |bakégoicau| 0.784 18.816 18.816 18.816
Tong cong DC 308.644 | 7408.656 | 3778.656 | 7408.656

Hoat tai tac dung lén tru
a) Theo phuong doc cau

GOm :

- Tai trong ngudi: q,,= 0.3x1= 3KN/m’
- Hoat tai xe HL93
Hoat tai doc cau ta xét 1 truong hop tai trong bat 1oi nhét 1a 2 xe tai 3 truc dat

cach nhau 15m + tai trong lan+ tai trong nguoi va nhan voi hé s6 0.9

Trong do :

- Xe tai 3 truc gobm c6 2 xe dat cach nhau 15 m

- Tai trong lan xép toan bo 1én phan dién tich duong cua dah.

- Tai trong ngudi x€p 1én phan duong cua dah.

©
L

145
14,5
145

)
o
A

<

vV

|
|

v
[TITTTTIT]

Vv v
[T

LI
15m 15m

15m 15m

T
15m

15m

15m , 15m

v
LTI T PPy 3
o

15m

2

0.336

0.607

B

0.697
0.756

091
.\

1.0
0.991

5

0.95

0.882

6 7

0.716

8 9

0.283

0.500

Dé tinh todn phan luc tai g6i ta chay MIDAS va 14y gia tri Reaction tai g6i ma ta

dang xét.

+ S6 lan thi€tké :.n =2
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

+ Gia tri hoat tai xe HL93 trén dinh tru :N;; =2688.8KN
an = 9315.16KN

+ Tong tai tdc dung lén tru do hoat tai :............ N = 3203.96 KN
b) Theo phuong ngang cau

+ Gia tri tai trong nguoi : N

—30°
50 100 25| 180 120 180 60 1

,‘O.aKN/mZ ,‘ ] ] ]]
rrrrry } ] }
%%ﬁ S 0 0 0 A A A A ﬁﬁ

|
115 L
130
475

72 ?‘KN 72.5KN 72.5 Kl?lZio 72.5KN
!

Trong tam cta xe cach tim cau la : 1.3 m, trong tdm cua tai trong lan cach tim
caula 1.15 m
Trong tam cua hoat tai cach tim cau 1a
4x725x1.3+3.1x5.7x1.15
4x72.5+3.1x5.7

Trong tam tai trong ngudi cach tim ciu la : 4.75 m

=1.2m.

Tai trong ham xe:

- DPuoc 1ay theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két céu trén xudng tru qua goi dd. Tuy theo tling
loai go6i cau va dang lién két ma ti 1& truyén cla luc ngang xudng tru khac
nhau.Do céc tai liéu tra ctu khong ¢6 ghi chép vé ti 1& anh hudng cta luc ngang
xuéng tru nén khi tinh todn, 14y ti 1& truyén bang 90%.

- Luc ham duoc 14y bang 25% trong luong cla cac truc xe tai hay xe hai truc
thiét k€ cho moi lan dugc dat trong tat ca cac lan thiét k& duoc chat tai theo diéu
3.6.1.1.1 va coi nhu di cuing mot chiéu. Cac luc nay dugc coi nhu tic dung theo
chiéu ndm ngang céch phia trén mat dudng 1800mm theo ca hai chiéu doc dé
gay ra hiéu ting luc 16n nhat. Tat ca cdc lan thiét k€ phai dugc chat tai dong thoi
d6i v6i ciu va coi nhu di cing mot chicu trong tuong lai.

- Phai dp dung hé s6 lan quy dinh trong diéu 3.6.1.1.2
- Vay luc hdm xe ndm ngang céch phia trén mat dudng : hg; = 1.8m
- Luc ham xe : BR = 0.25x2x(35+145+145) x0.9= 145.8 (KN)
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

Két qua tinh toan nhu sau:

Tiét dién Chan tru Bé moéng
h(m) 14.5 17
H, 145.8 145.8
M, 2356.25 2762.5
Luc va tau (CV)
MNTT + 0.5m
cv 500.0

100.0 100.0
> D J

‘}OO‘u‘ 300.0 J 300.0 L 300.0 LlOO‘

Vi tri dat luc va

- Theo nhiém vu thiét k&, cdp duong song : cap 111
- Theo quy trinh 22TCN — 272-05 ( diéu 3.14) va dua vao cép song, tra bang

3.14.2-1 dé c6 tai trong tau thiét k€. Loai thu tu hanh 300DWT
- Tra van toc tau thiét k€ theo bang (3.14.3-1): V =2.5+Vs =2.5+1.4 =3.9 m/s.
Theo 3.14.11.1, dé tinh 6n dinh tdng thé, luc va thiét k& duoc coi 12 mot luc tap
trung tdc dung lén két cdu phan dudi & miic nudc cao trung binh hing nam.Gi
tri ctia luc nay theo phuong thiang géc véi tru 1ay 100% Ps, véi phuong ngang tru
14y 50% P,. Trong d6 , P, tinh bang cong thc :

P. =1.2x10°Vv/DWT

trong do :
- P, :1aluc va tinh tvong duong (N)
- DWT : la tan tai trong cua tau.(Mg)

- V. :lavantoc va tau. (m/s)

Tiét dién Chan tru Bé moéng
h(m) 8 10.5
GVHD: TH.S BUINGOC DUNG -40-

SV :NGUYEN NGOC ANH- MSV:100110



TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU PUONG Phan 1: Thiét ké so bd
H, 8105.998 8105.998
H, 4052.999 4052.999
M, 64874.98 85112.8
M, 324232 4255545
Tai trong gi6 (WL,WS)
E;E Nvi gio trén lan cané
i N E

gi6 trén
két cau nhip

gio trén
than tru

ap luc
12 dong chay
:

RN

I
1100.0 230

g i ny U
Mo phong tdi trong gio tdc dong lén cong trinh
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gid thiét ke V phai dugc xac dinh theo cong thiic:
V=Vg.S

Trong do:
Vg : Vung tinh gié theo TCVN 2737 — 1995 1a vung III = téc do gid 14y Vi
=53 m/s
S : Hé s6 diéu chinh véi khu dat chiu gi6 va do cao mat ciu theo quy dinh,
tra bang 3.8.1.1-2
Vay ta ¢ tai trong gio thiét k& la:
V=1.11x 53 = 58.83 m/s
» Tai trong gié theo phuong ngang cau:
Tai trong gié dugc dat tai trong tAm dién tich bé mat chan gié. Tinh theo cong
thic :
P =0,0006.V2.A,.C,/1.8A,(KN) (3.8.1.2.1-1)
Trong do :
- V : Toc do thiét ké xac dinh theo phuong trinh 3.8.1.1-1 (m/s), da tinh & trén.

- A, : dién tich cha két ciu hay cau kién phai tinh tai trong gié ngang (m?).Trong

GVHD: TH.S BUINGOC DUNG -4 -
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

do6 an , dién tich tinh gi6 1a phan lan can, hai bén canh hang, dién tich tru 16n
nhat 10 trén mat nudc.
- C4 : Hé s0 can, tra theo hinh 3.8.1.2.1.1 ¢6 tinh chiét giam cho phan két cau
sudn nghiéng 8° theo quy dinh clia phan chi giai.
- Ty s6 b/d ctia phan két cdu trén
Véi : b = chiéu rong toan bo clia ciu gitta cac bé mat lan can=12.5m
d = chiéu cao két cau phan trén bao gébm ca lan can=6.465m

- C,=1.431( Tra bang tir gia tri b/d)
- Z, : Canh tay don tinh dén dinh bé méng
- Z, : Canh tay don tinh dén ddy bé mong
- Dién tich chan gi6 ctia lan can: A,. = (L,+L,). 0.5. h,,
h,. - Chi€u cao cua lan can, h,, = 0.865 (m)
=> A, =(55+80)*0.5 * 0.865= 58.38(m?)
- Dién tich chan gi6 clia két cau nhip :F,,;, = (L,. h, + L,. h,). 0.5
L,, L, - Chiéu dai binh quan ctia nhip 55 (m) va 80 (m)
h, =(4.5+2.2)/2=3.35(m) ; h, =3.35 (m)
=>F ., = (55+80)x3.35x0.5= 226.15 (m?)
- Dién tich phan tru cao hon myc nuéc A, = H.B

nhip

V6i B : chiéu rong tru theo phuong doc cau(quy doi vé hinh HCN) B=6 m

A, =8%6=48 (m’)
Bdng tinh todn tdi trong gio ngang tdc dung

A, 1.8*%A, [0.0006%V**A*C,| P Z, Z,
Bo phan Cq

m? KN KN KN m m
Két cau

nhip |226.15| 1.431 | 407.07 672.02 998.9 | 10.45 | 12.95

Lan can | 58.38 | 1.431 |105.084 173.48 213.35| 13.78 | 16.28
Than tru | 48 1 86.4 99.68 128.63| 4.1 6.6

» Tai trong gi6 theo phuong doc cau:
Theo quy trinh, trong tinh todn tai trong gié tic dung 1én mo, tru ma két cau
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

phan trén 1a dang gian hay két cau khac c¢6 bé mat can gi6 16n song song véi
tim doc cua két cau nhip, thi phai xét téi tai trong gié doc. Tuy nhién trong
truong hop nay, cau thiét k& khong thudc cac dang trén nén khong xét tdi tai
trong gi6 doc.
» Tai trong gi6 tac dung 1én xe cd (WL)
Theo quy dinh cta diéu 3.8.1.3 cua quy trinh 22TCN 272-05, khi xét t6 hop
tai trong cuong do III, phai xét tai trong gié tdc dung vao ca két ciu va xe
co. Phai biéu thi tai trong ngang clia gi6 Ién xe ¢ bang tai trong phan bo 1.5
KN/m, tic dung theo huéng nam ngang, ngang vdi tim doc két cau va dat &
cao do 1800mm so v6i mit dudong. Phai biéu thi tai trong gié doc Ién xe co
bang tai trong phan bo 0.75KN/m tdc dung nim ngang, song song vdi tim
doc két cau va dat & cao do 1800mm so véi mat duong.
+ Gia tri tai trong gi6 tac dung lén xe cO theo phuong ngang cau:
WL, ;e = 1.5x75 = 112.5 (KN)
+ Gia tri tai trong gi6 tac dung 1én xe ¢ theo phuong doc cau:
WL, = 0.75x75 = 56.25 (KN)
Tai trong nudc: |
V.3.6a Luc ddy noi
Luc ddy néi cuia nudc B duoc tinh theo cong thiic: B= yV,
Trong do:
+ y :1a dung trong riéng cua nudc
+V, : 1a thé tich phan tru ngap trong nuéc
Bdng tinh todn dp luc ddy noi

Hang muc Ki hiéu Gié tri Pon vi
Tinh tai mat cat dinh bé méng
Thé tich phan tru ngap nuéc Vo 140.6 m’
ap luc day noi B, 1380 KN
Tinh tai mat cat ddy bé mong
Thé tich phan tru ngap nuéc Vo, 262.3 m’
ap luc day noi B, 1868.57 KN

V. dp luc dong chady

a. Theo chiéu doc
ap luc nudc chay tic dung theo chiéu doc cua két cdu phan dudi phai dugc tinh
theo cong thuc:

GVHD: TH.S BUINGOC DUNG .43.-
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU DUONG Phan 1: Thiét ké s bd
p=5.14x 10" C, V? (3.7.3.1-1)
trong do :
-p :  ap luc chia nuéc chay (MPa)

-Cp:  hé s can cua tru 1ay theo Bang 3.7.3.1-1
-V o van toc nudc thiét ké tinh theo 10 thiét k& cho x6i & trang thai giéi han cuong do va st dung
va theo 1 kiém tra x6i khi tinh theo trang thai gidi han dac biét (trir trusng hop dugc ghi trong Ghi
chi 4 ¢ Bang 3.4.1-1) (m/s)
Luc can doc dugc tinh bang tich cta dp luc dong chay doc nhan véi hinh chiéu

ctia dién tich mat hing cua tru.

Hé s6 can cua tru C, 0.7

Van toc nudc thié€t ké tinh theo 1i thiét k€ cho x6i \Y% 1.4 m/s
ap luc dong chay theo chiéu ngang p 0.071 T/m?
Hinh chi€u cua dién tich mat hiing tru S 123.82 m?
Khoang cach tir trong tam tiét dién hing cua tru dén 4
mat cat
Luc va cua nuéc theo phuong doc ciu H, 879 T
Momen do dp luc dong chay M, 35.16 Tm

b.Theo chiéu ngang

ap luc ngang phan b déu trén két cau phan dudi do dong chay léch véi chiéu
doc ctia tru mot géc O duoc 14y bang :
p=5.14x 10" C_ V? (3.7.3.2-1)
trong do :
-p :  ap luc theo chiéu ngang (MPa)
-C: hé s6 can theo chiéu ngang 1ay theo Bang 3.7.3.2-1
-V o van toc nudc thiét ké tinh theo 10 thiét ké cho xoi 6 trang thai gidi han cudng do va sir dung
va theo Ia kiém tra xi khi tinh theo trang thai gi6i han dac biét (trir truong hop dugc ghi trong Ghi
chi 4 ¢ Bang 3.4.1-1) (m/s)

LTI L] e
e -

ruc doc clia tru

Luc can ngang duoc tinh bang tich clia dp luc dong chay theo chiéu ngang nhan

voi dién tich 10 ra cua két cau.
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU PUONG Phan 1: Thiét ké so bd
Heé s6 can theo chiéu ngang tru (doc cau) 1
Van t6c nudce thiét ké tinh theo 1 thiét ké cho x6i1 1.4 m/s
ap luc dong chay theo chiéu ngang p 0.101 T/m*
Hinh chiéu ctia dién tich mat hing tru S 453 m?
Khoang cach tir trong tam tiét dién hing cta tru dén 4
mat cat
Luc va cua nudc theo phuong ngang cau H, 437 T
Momen do 4p luc dong chay M, 1748 Tm
Luc ma sat (FR)

Luc do ma sat chung gdi cau phai dugc xac dinh trén co s& cac gia tri cuc dai
clia cac hé s6 ma sat gitta cac mat truot. Khi thich hgp can xét dén cac tac dong
cia do 4m va kha nang giam pham chat hodc nhiém ban ctia mit truot hay xoay
doi voi hé s6 ma sat. Va trong céc t6 hop thi khong thé 14y dong thoi tai trong
ham va luc ma sat ma phai 1ay gia tri 16n hon, tuy nhién & tru T1 cé dat goi co
dinh véi gia thiét 1a luc ham s€ truyén xuong tru theo ty 1& 100% nén trong tinh
todn coi nhu Iuc ma sat khong dang ké.

Hiéu tng dong dat (EQ)

Cau dugc xay dung nam trong ving dong dat I nén theo quy dinh clia quy trinh
(diéu 4.7.4.1) thi khong can phan tich vé tai trong dong dat bat ké tim quan
trong ctia né. Tuy nhién phai tuan theo cdc yéu ciu t6i thi€u sau: bé rong g6i cau
phai 14y 16n hon chuyén vi cuc dai hoidc % cua bé rong 14y theo kinh nghiém N
tinh theo phuong trinh:

N= (200+0.0017L+0.0067H)(1+0.000125S?)
Trong do:
+ N: chiéu dai t6i thiéu do vuong géc v6i dudng truc ctia goi (mm)
+ L: chiéu dai ciia mat ciu dén khe co gidn lan can (mm)
+ H: chiéu cao trung binh ctia cdc cot d& két cau nhip cdu dén khe co gidn
gan nhat
+ S: d6 chéo cua go6i do duoc tir duong vudng goc véi nhip (do)

76 HOP TAI TRONG TAC DUNG LEN TRU:

DPé xdc dinh gid tri noi luc bat loi nhat, ta cAn xét tat ca céac t6 hop tai trong bat
l0i ¢6 thé xdy ra. Theo quy trinh 272-03, ¢6 cdc t6 hop tai trong sau:

-T6 hop tai trong theo trang thai giGi han cudng do I cho hé s6 tai trong thudng
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xuyén 16n nhat.
-T6 hop tai trong theo trang thdi giGi han cudng do Ia cho hé s6 tai trong thudng
xuyén nho nhat.
-T6 hop tai trong theo trang thdi gidi han cudng do V cho hé s6 tai trong thudng
xuyén 16n nhat.
-T6 hop tai trong theo trang thdi gidi han cudng do Va cho hé so tai trong
thuong xuyén nho nhat.
-T6 hop tai trong theo trang théi giéi han st dung 1.
Ta xét v6i 2 tiét dién :
- Tiét dién chan tru ngam vao bé mong ( Tiét dién II)
- Tiét dién day bé mong ( Tiét dién III)

Ta c6 bang t6 hop tai trong tac dung lén tru nhu sau:
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Bdng tdi trong tinh téi mdt cdt dinh bé méng

ST . ¢ 2 Nx Ny €x ey | My My
Cac loai tai trong N, (T)
T (M | (D | m) | (m) [(Tm)| (Tm)
1912.
1 |TT1 5 0 0 0 0 0 0
371.7
TT2 4 0 0 0 0 0 0
3 |Hoat tai 2688 | 0 0 0 1.2 0 | 322.56
Ngoi 0 0 0 0 0 0 0
4a |2 lan ngoi 51.5 0 0 0 0 0 0
122.312
4b |1 lan ngoi 25751 0 0 0 [ 475 0 5
234,
5 |Tai trong hadm xe 0 16.2 0 14.5 0 9 0
Luc ma sat goi cau 0 0 0 0 0 0 0
7 |Tai trong gié 0 0 0 0 0 0 0
293.927
7a |Lén phan lan can dac 0 0 (2133 0 |13.78| O 4
1045.90
7b |Lén két cau nhip 0 0 99.8 0 |1048| O 4
7c¢ |Lén phan tru trén mat nGc 0 0 12.8 0 4.1 0 | 957.22
7d |Lén hoat tai 0 0 |1125] O 175 | 0 | 196.875
8 |ap luc n6e 0 0 0 0 0 0 0
8a |dp luc day néi -138 | 0 0 0 0 0 0
ap luc dong chay ngang
8b |cau 0 4.37 0 4 0 0 17.48
8c |ap luc dong chay doc cau 0 8.79 0 4 0 35.16
9 |Tai trong than tru 3759 0 0 0 0 0 0
10 |Tai trong da tang 0 0 0 0 0 0 0
11 |Bé mong 0 0 0 0 0 0 0
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To hop tdi trong tinh téi mdt cdt dinh bé méng
Ny My Mx
(KN) | (KNm) |(KNm)

T4 hop N, (KN) [Ny (KN)

TTGHCD I

1.25(1) + 1.5Q2) + 1.75(3)+1.75(4a)| 3978.64 | 32.72 | 8.79 | 411.08 |617.12
+1.75(5) + (6) + (8b) + (8¢)

+1.25(9) + 1.25(10) (1)

1.25(1) + 1.5(2) + 3933.57 | 32.72 | 8.79 | 411.08 |831.17

1.75(3)+1.75(4b) +1.75(5) + (6) +
(8b) + (8¢) +1.25(9) + 1.25(10)

(1)

1.25(1) + 1.5(2) + 1.75(3)+1.75(4a)| 3840.64 | 2835 | 0 | 411.08 |564.48
+1.75(5) + (6) + (82) +1.25(9) +
1.25(10) (1I1)

1.25(1) + 1.5(2) + 379557 | 2835 | 0 | 411.08 |778.53
1.75(3)+1.75(4b) +1.75(5) + (6) +
(8a) +1.25(9) + 1.25(10)
(1IV)

TTGHSD

(H+@2)+@B)+4a)+(5)+(6) +
0.3(7a) + 0.3(7b) + 0.3(7c) + (7d) + 1123.3
(8b) + (8¢c)+ (9) + (10) (1) 2980.44 | 20.57 |52.34 | 234.90 8

(H+@2)+@3)+Ab)+ (5) +(6) +
0.3(7a) + 0.3(7b) + 0.3(7c) + (7d) + 1245.6
(8b) + (8¢c) + (9) + (10) (II) 2954.69 | 20.57 |52.34 | 234.90 9
(H+2)+@B)+4a)+(5)+(6) +

0.3(7a) + 0.3(7b) + 0.3(7¢) + (7d) 1070.7
+(8a) + (9) + (10) (TI1) | 284244 | 1620 |43.55| 23490 | 4
(1) + (2) + (3) +(4b) + (5) + (6) + 1193.0

0.3(7a) + 0.3(7b) + 0.3(7c") + (7d) | 2816.69 | 16.20 | 43.55 | 234.90 5
+ (8a) + (9) + (10) (IV)
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KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

Bdng tdi trong tinh t6i mdt cdt ddy bé méng

Ny Nx Ny Cx Sy My Mx
STT Cac loai tai trong (KN) (KN) | (KN) (m) | (m) | (KNm) | (KNm)
TT1 1912.5 0 0 0 0 0 0
2 [TT2 371.74 0 0 0 0
Hoat tai 268.8 0 0 0 |12 0 322.56
4 [Ngoi 0 0 0 0 0 0
4a 2 lan ngoi 51.5 0 0 0 0 0
4b [l 1an ngoi 25.75 0 0 0 1[4.75 0 122.3125
5 [Tai trong ham xe 0 16.2 0 17 275.4 0
Luc ma sat goi cau 0 0 0 0 0 0
7 [Tai trong gié 0 0 0 0 0 0
7a [Lén phan lan can dac 0 0 21.33 0 [16.28 0 347.2524
7b  [LLén két cau nhip 0 0 99.8 0 |12.98 0 1295.404
7c |Lén phan tru trén mat néc 0 0 12.8 0 |6.6 0 84.48
7d [LLén hoat tai 0 0 11.25 0 20 0 225
8 @ap luc néc
8a @p luc day ndi -186 0 0 0 0 0 0
8b @p luc dong chay ngang cau 0 4.37 0 65 | 0 0 28.405
8c @p luc dong chay doc cau 0 0 8.79 0 |65 0 57.135
9 [Tai trong than tru 375.9 0 0 0 0
10 [Tai trong da tang 0 0 0 0 0
11 [Bé méng 363 0 0 0 0
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T6 hop tdi trong tinh téi mdt cdt ddy bé mong

Nx | Ny My My

To hop Nz (KN) (KN) | (KN) | (KNm) | (KNm)

TTGHCD 1

1.25(0) + 1.5Q2) + 1.75(3)+ | 4432.39 | 32.72 | 8.79 | 481.95 | 650.02
1.75(4a) +1.75(5) + (6) + (8b) +
(8c) +1.25(9) + 1.25(10) (1)

1.25(1) + 1.5(2) + 4387.32 | 3272 | 8779 | 481.95 | 864.07
1.75(3)+1.75(4b) +1.75(5) + (6) +
(8b) + (8¢c) +1.25(9) + 1.25(10)
(1)

1.25(1) + 1.5Q2) + 1.75(3)+ | 4246.39 | 28.35 | 0.00 | 481.95 | 564.48
1.75(4a) +1.75(5) + (6) + (82)
+1.25(9) + 1.25(10)
(TIT)

1.25(1) + 1.5(2) + 1.75(3)+ 4201.32 | 28.35 | 0.00 | 481.95 | 778.53

1.75(4b) +1.75(5) + (6) + (8a)
+1.25(9) + 1.25(10)
(IV)

TTGHSD

(H+2)+@B)+4a)+(5) +(6) +
0.3(7a) + 0.3(7b) + 0.3(7c) + (7d)
+ (8b)+(8c)+(9)+(10) (I) |3343.44 | 20.57 | 52.34 | 275.40 | 993.74

(H+2)+@B)+@b)+(5)+(6) +
0.3(7a) + 0.3(7b) + 0.3(7c) + (7d)
+ (8b)+ (8c)+(9)+ (10) (II) | 3317.69 | 20.57 | 52.34 | 275.40 |1116.05

(H+®2)+@B)+@a)+ (5 +(6) +
0.3(7a) + 0.3(7b) + 0.3(7c") + (7d)
+ (8a) + (9) + (10) (II) | 3157.44 | 16.20 | 43.55 | 275.40 | 908.20

(1) + (2) + (3) +(4b) + (5) + (6) +| 3131.69 | 16.20 | 43.55 | 275.40 | 1030.51
0.3(7a) + 0.3(7b) + 0.3(7¢") +
(7d) + (82) + (9) + (10)  (IV)
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KHOA CAU PUONG Phan 1: Thiét ké so bd

KIEM TOAN TRU

Vat liéu str dung:

Bétong 300#, f, = 30 MPa.

Thép ClII, f, = 420 MPa.

Budng kinh thanh c6t thép D = 25mm.

Chiéu day I6p bétdng bao vé : 100mm

Chon mat cét tinh toan

Mt cét tinh todn 12 vi tri nguy hiém nhét trong qua trinh 1am viéc
+ Chon mét cat day than tru dé kiém toan tru

+ Chon mat cat day mong dé xac dinh ni luc 1én dau coc
Kiém tra 6 manh cla than tru

Mit cat ngang tru T2 nhu sau:

Kich thudc mdt cdt ngang than tru ( don vi ghi mm)
Gan ding quy doi tiét dién tru vé hinh chit nhat ¢6 :chiéu rong A=300mm
Chicu dai B=800-

300+3—20=600mm

Dién tich mat cit ngang than tru T1: A =18 m?

3
Momen quan tinh theo phuong x: I = GXS =13.5m*
A 7 s 3X63 4
Momen quan tinh theo phuong y: I, = 5 =54m

Ban kinh quén tinh theo phuong x: r, = \/% = 1/% =0,86

I
Bén kinh quan tinh theo phuong y: r, = \/; = \/% =1.73

» Tinh tru 1a 1 thanh ¢c6 mot dau ngam va mot ddu tu do khi chiu nén udn theo
phuong x.
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-Lu: Chiéudaitudoctatru: Lu=8m
KL, _1x8
r, 173

y

=4.62<22

Trong dé:
+ K: hé s6 do dai hitu hiéu
+ L, : chiéu cao tru
= vay dam bao khong phai xét dén hiéu ting d6 manh theo phuong x
» Tinh tru nhu mot thanh c¢6 mot dau ngam va mot dau khdp khi chiu nén uén
theo phuong y.
KL, 1x8

u

r 0.86

X

=93<22

= vay dam bao khong phai xét dén hiéu ting d6 manh theo phuong y.
Gia thiét cot thép tru:
Trong ‘Thiét k& két cau beé tong cot thép theo tiéu chudn ACI trang 517 cho
rang vung hiéu qua nhat ctia p, 1a tir 1-2%, trong d6 p, 1a ti 1& cot thép trong tiét
dién cot. Nhung vi tru cau chiu tai trong va mo men uén 16n, do d6 ta gia thiét
lugng cot thép trong tru 1ay p, = 0.015
Nhu vay dién tich cot thép trong tru 1a :

A, = p,A, =0.015x18000000= 270000 mm?

B0 tri cot thép theo ca hai phuong ta chon duong kinh c6t thép 1a $22

S6 Iuong thanh cot thép bo tri : n= A _178thanh
252 3.14

4

Vay b6 tri 200 thanh cot thép ¢$25 c6 A, = 25° x% x178=0.067 m*

Chon chiéu day 16p bao vé cot thép 1a 10cm

B0 tri cot thép chiu luc theo 2 hang

Chon cot dai ¢16

Xdc dinh t7 s6 k/c gitta cdc tim cua Idp thanh cot thép ngoai bién Ién chiéu day toan bé cot

A)Quy d6i tiét dién tinh toan.

+ Tiét dién tru chon duoc bo tron theo mot ban kinh bang 1m, khi tinh todn quy
d6i tiét dién vé hinh chit nhat dé€ gan véi mo hinh tinh toén theo ly thuyét.

+ Céch quy d6i ra mot hinh chit nhat ¢6 chiéu rong bang chiéu rong tru, chiéu

dai 14y gid tri sao cho dién tich mat cit quy déi bang dién tich thuc. Dién tich
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c6t thép theo 2 canh cua tiét dién quy déi van nhu cil.

Ay
2 Gdioo 2
\ | 1
) I 1]
/ | AN
3 4
B xff-- - e
\ [ /
[
N I ‘6
Iy
ISOOJ 5000 AL 1500

Quy doi tiét dién tinh todn than tru (don vi mm)
B)Tinh todn ti s6 khodng cdch tim Idp thanh cét thép dén bién ngoai:
Dién tich cot thép theo hai canh tiét dién quy déi van nhu cil.
Chon 16p bao vé cot thép 1a 100mm.
Khoang cach tir mép tié€t dién dén tim cot thép la : 121.5 mm (100 mm khoang
cach bé tong bao vé, 16mm duong kinh c6t dai, 1 lmm ban kinh cot chi ).
Ty s6 khoang cach tam 16p thanh c6t thép dén bién ngoai 1a :

y - 3000-2x127 _ 0.91
3000

y, = 6000-2x127 _ 0.95
6000

Kiém tra (ng suét trong bé tong theo TTGH sir dung.
D6i v6i mat cit dinh bé méng trong trang thai giéi han st dung ta cn kiém tra
diéu kién dGng sudt va nit trong bé tong tai cic dinh géc cua tiét dién chit nhat
quy déi. Vi cau kién trong trudng hop nay 1a chiu nén uén 2 chiéu déng thoi,
cho nén & cac vi tri dinh géc 1a noi ¢6 tng suit phap 16n nhét.
Theo di¢u 5.9.4 (22TCN 272 — 05) gii han tng suat cho phép clia bé tong duoc
lay nhu sau:
+ Doi v6i tng sudt nén: 0,4 f, = 0,4x30 = 12 Mpa = 12000 KN/m?
+ Doi véi tng suit kéo : khong cho phép doi véi tru.
Cong thic kiém tra :

M .
0<f=—+—"y+—2x<04f,
A

X y
Trong do:

N, M, , M, : 1an lugt 1a Iuc doc, momen theo phuong ngang cau, doc cau
tai vi tri mat cat tinh todn véi t6 hop tai trong theo TTGH sir dung.

A, I, I, lan luot 1a dién tich, mémen quan tinh theo phuong x, mémen

> X 0y
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quan tinh theo phuong y cua tiét dién.
Két qua tinh todn thé hién trong bang dudi.
Kiém toan tru theo TTGHCPD

N cac . Ny My My y X f )
tromg hop tai KN KNm KNm | m m KN/m? Kiem tra
trong

(1) 29804.4 (11233.7792| 2349 | 3 1.5 5600.40

dat
(1) 29546.9 |12456.9042| 2349 | 3 1.5 7258.20

dat
(1) 28424.4110707.3792| 2349 | 3 1.5 5349.91

dat
(IV) 28166.9 |11930.5042| 2349 | 3 1.5 7007.71

dat

Kiém todn kha nang chiu nén thudn tuy
Cong thitc kiém tra:

P, <¢P,

P, = 0.8[0.85f (A-A,) + £,A,]
Trong do :
- P,
- P,
- £ : Cudng do qui dinh cha bé tong & tudi 28 ngay, . = 30 Mpa=30000

KN/m?

- A, :Dién tich nguyén clia mat cit (mm?®), A,=17.408 m’

- A, :Dién tich cot thép trong tru A, =0.283 m?

: Stic khang luc doc truc tinh toan c6 hoac khong c6 uon (N)
: Stic khang luc doc truc danh dinh c6 hoac khong c6 uon (N)

- ¢ : Hé s siic khdang qui dinh & di€u 5.5.4.2; »=0.7
- f, : Gi6i han chay cta c6t thép, f, = 420 Mpa=420000 KN/m®
= P,=0.8(.85x3000048-0.283 +420000x 0.283 =456514.8 KN
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Két qua kiém todn nhu sau:

Cac
trong hop TTGHCD I 0p Kiém tra
(I) 39786.35 319560.36 dat
(1) 39335.73 319560.36 dat
(II) 38406.35 319560.36 dat
(IV) 37955.73 319560.36 dat

Kiém todn sifc khang nén cua tru theo uén 2 chiéu
Taco6:0.1°c Ag =0.1x30000x18 = 54000 KN
gid tri ndy 16n hon tat ca cdc gid tri luc nén doc truc Nz & trong cac t6 hop &
TTGHCD, vi thé cong thic kiém todn 1 :
M

M
M_ux+ W <10 (5.7.4.5-3)

o day :

- M,, :M06 men tinh todn tdc dung theo truc X (N.mm)

- M,, :Mo6 men tinh toan tac dung theo truc Y (N.mm)

- M,, :Stc khang tinh toan don truc cua ti€t dién theo phuong X da tinh toan &
trén(N.mm)

- M,, :Stc khéang tinh toan don truc cua tiét dién theo phuong Y da tinh toan &

trén (N.mm)

X

Xac dinh Mrx, Mry: suc khdng tinh todan theo truc x,y (Nmm)
er=(p.As.fy.(ds—%)

Tuong tu v6i Mry
Trong do:
@ = 0.9 véi cau kién chiu uon.
ds: khoang cach tir trong tam cot thép tGi mép ngoai cung chiu nén (trir di 16p
bétong bao vé va duong kinh thanh thép).
fy: gi6i han chay cta thép.=420 MPa.
As: bo tri so bo roi tinh dién tich thép can dung theo ca hai phuong.
- As-fyl _ 0067420
085.5.f.b, 0,85.0,85.30.6
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

o - A, 0067x420 _
* 0854.fcb, 085x085x30.3

a, =¢,.3, =0,21x085=0.17

a, =C,.f, =0.43x085=0.36 v6i A =085

=>M, = 0,9.0,067.420.103.[3 -010- O—;YJ =71293 KN.m

=>M, = 0,9.0,067.420.103.[6 -010- %j =144864.7 KN.m

b : bé rong mat cét (theo mdi phuong 1a khac nhau).

Kiém tra sic khang nén cua tru theo uon 2 chiéu

Céac trong N M, M, M., M Két

ry

hop KN KNm KNm |KNm| KNm Luan

(I) 3978635 | 6171.2 |4110.75(71293|144864.7(0.1149376| dat

(II) 39335.725| 5644.8 |4110.75|71293|144864.7 | 0.107554 | dat

(II) [37955.725|11233.7792| 2349 |71293|144864.7 |0.1737871| dat

(IV) 29546.9 |10707.3792| 2349 |71293|144864.7 |0.1664035| dat

TINH TOAN MONG COC KHOAN NHO.
Theo quy trinh 22TCN 272-05, viéc kiém todn siic chiu tai cua coc quy dinh
trong di€u 10.5 theo trang thdi giGi han sir dung va trang thai giGi han cuong do.
Trong pham vi d6 4n, chi thuc hién ki€ém toan siic chiu tai ctia coc theo kha niang
két céu va dat nén.
V6i noi luc ddu coc xé4c dinh dugc, ta sé ti€én hanh kiém tra kha nang chiu tai clia
coc theo vt liéu lam coc va kha nang chiu tai cua 16p da géc dau miii coc.
S6 liéu tinh toan:
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KHOA CAU PUONG Phan 1: Thiét ké so bd
Puong kinh than coc 1000 mm
Cao do dinh bé coc 247 m
Cao do day bé coc -4.97 m
Cao d6 miii coc (du kién) 2477 m
Chiéu dai coc (du kién) 20 m
S6 thanh thép doc truc 20
Puong kinh thanh cot thép doc 25 mm
Cuong do bé tong coc 30 Mpa
Cuong do cot thép coc 420 Mpa
Cu li coc theo phuong doc cau 3000 mm
Cu li coc theo phuong ngang cau 3000 mm

B0 tri coc trén mat bang
‘_ 1100
_ L]
5TO
& L <L @D
300

e B b B

Bo'tri coc trén mdt bang (kich thudc ghi cm)

Xac dinh strc chiu tai coc.

Xdc dinh loai mong coc.
Kiém tra diéu kién : h > 0.7h
Trong do :

min

h 1a d6 chon sau cua dai coc, h = 3m.

hmin = tg(450 _¢/2) &
\/ b

Trong do :
¢ :1a goc nodi ma sdt va trong luong don vi thé tich cuia 16p dat tir ddy dai tro 1én.
> H la téng tai trong ndm ngang.
b 12 bé rong ddy dai theo phuong thang géc véi tai trong nim ngang.
a. Theo phuong truc y:
H,..=1539.7KN
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KHOA CAU PUONG Phan 1: Thiét ké so bd
b=11lm
1539.7
h . =tg(45°-28°2) |—==" =1.67

->0.7h,,;, =0.7x1.67 =1.17m <h =3 m.
b. Theo phuong truc x:
H,.. =205.7 KN

min

b=5.5m
_ 0 ~gq0 2057 _

h,,, = tg(45° - 28"2) TS 0.86m.

> 0.7h_. =0.7x0.86 =0.6m < h = 3 m.

Két luan: theo céa hai phuong méng déu c6 thé dugc tinh toan nhu doi véi méng
coc dai thap.
4.4.2. Kiém todn siic khdng do ciia coc
Tinh toan stic khang d& ctia coc
a.Tinh todn siic khdng ctia coc theo ddt nén
S6 liéu dia chat:
Lép 1: Sét chay déo
Lép 2: Sét déo mém
LGp 3: D4 ciling chac.
Duong kinh coc: D = 1,0m
Dién tich tiét dién coc: A, = 3,14.1.0°/4 = 0,785m’
Chiéu dai coc: L =20m
Chu vi coc: P=3,14.1,0 =3,14m
Theo diéu 10.7.3.2 siic khang dd ctia coc dugc tinh theo cong thic sau:
Qr=0Q,=m(m,.q,A +u.Zm qL;-Q;.)
Trong do:
m, : Hé s6 diéu kién lam viéc m= 0.8
m, . Hé s6 diéu kién lam viéc cua dat m=0.8
Q, :Sttc khang d6 miii coc
Q, : Sttc khéang d& than coc
dp : Stic khang don vi miii coc (Mpa)
ds : Stc khang don vi than coc (Mpa)
g,=0,0025.N, < 0,19(MPa)_Theo Quiros&Reese(1977)

GVHD: TH.S BUINGOC DUNG -59.
SV :NGUYEN NGOC ANH- MSV:100110



TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU DUONG Phan 1: Thiét k& so bd
A,  :Dién tich miii coc (mm?)
u : chu vi t/d coc (mm)

L, : chiéu day 16p dat thid i ma coc di qua.

Xdc dinh suc khang miii coc :

Theo cong thiic cua Reese va O’ neill

- V6i N<75 thi q,= 0.057(Mpa)

- V6i N> 75 thi q,= 4.3 (Mpa)

vOi 16p 3 ta ¢6 q,= 4.3 (Mpa)

qp-A,=0.8x4.3x3.14x 1000%/4 = 1856525(N)=185.75T

Xdc dinh suc khang do than coc:

Xét dia chat 6 ho khoan 2

Chié
Lép N o N qs(N) my U(mm) u'ms.qsLi u'Ems qsLi
day(mm) -

Lép 1| 12000 63 0.15 0.8 3.14x10° | 4.52x10° .
8.2x10

Lép2 | 9000 65 0.163 0.8 3.14x10° | 3.68x10°

Stic chiu tai tinh toan cua coc (tinh theo cong thitc 10.7.3.2-1) la:
Qr = 0.Q, =0.8(185.75+820)= = 721.8075T T
b. Tinh todn siic khang theo vdt liéu lam coc.
Stic chiu tai ctia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stc chiu tai ctia coc theo vat liéu lam coc tinh theo
cong thiic sau
P,=¢.P, .
Véi P, = Cudng do chiu luc doc truc danh dinh c6 hoac khong c6 uén tinh theo cong thirc :
P, = o.dm, M, (A - A + f,AJ=0,75.0.85(0,85. 1.".(A, - A+, A}
Trong d6 ¢ = Hé s0 strc khang, ¢=0.75
m,,m, : Cac hé so diéu kién lam viéc.
f’ =30MPa: Cudng do chiu nén nhd nhat cla bétong
f, =420MPa: Gi6i han chay déo quy dinh cua thép
A_: Dién tich tiét dién nguyén cla coc
A.=3.14x500?=785000mm?
A,.: Dién tich clia c6t thép doc (mm?).
Ham lugng c6t thép doc thudng hap ly chi€ém vao khoang 1.5-3%. véi ham lugng 1.5% ta co:
A,=0.015xA =0.015x785000=11775mm?
Chon c6t doc 1a $28, s thanh c6t doc can thiét 1a:

GVHD: TH.S BUINGOC DUNG - 60 -
SV :NGUYEN NGOC ANH- MSV:100110



TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

N=11775/(3.14x28? /4)=19.13 chon 20 $28 A_=0.0123 m?
Vay sirc chiu tai clia coc theo vat ligu la:
P, = 0.75x0,85x(0,85x30x (785000-12058)+ 420x12300) = 15858.10%N).
HayP,=12011.1 (T).
4.4.3. Tinh tdi trong tdc dung lén ddu coc
Dai v6i méng coc dai thap thi tai trong nam ngang coi nhu dat nén chiu, noi luc
tai mat cat diy mong
Cong thitc kiém tra:
P.x <P.
Trong do:
P

- LAl trong tac dong 1én dau coc
P_: Sttc khang cua coc da duogc tinh toan & phan trén

P.=10057.5 KN

M
Pmax:E+ X.yMAX+MVXMAX
n zy X

Tai trong tac dong 1én dau coc duogc tinh theo cong thiic

Trong do :
n :sé coc, n =8
X;, y; :toadd cua coc so v4i hé truc quan tinh chinh trung tam
. 1100

e e A
550 . LX

®» ®© @ ©®

4.44. Kiém todn coc

Trang thdai GHCD I
N,=44323.9KN
M,=6500.2KNm
M,=4819.5KNm
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP

KHOA CAU BUONG Phén 1: Thigt k& so bo
Coc Xi (m) Yi (m) |X% (m)]|Y% (m»)| Ni (T) |Kiém tra
1 -4.2 3.6 17.6 12.96 |526.667 Dat
2 0 3.6 0 1296 |622.842 Dat
3 4.2 3.6 17.6 1296 |719.016 Dat
4 -4.2 0 17.6 0 478.879 Dat
5 0 0 0 0 575.053 Dat
6 4.2 0 17.6 0 671.228 Dat
7 -4.2 -3.6 17.6 1296 | 431.09 Dat
8 0 -3.6 0 12.96 |[527.265 Dat
9 4.2 3.6 17.6 1296 |719.016 Dat

Két luan: Tat ca céc t6 hop téi trong déu thoa man
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

PHAN III
THIET KE THI CONG

sk sk sk sk s ok s sk s sk sk s sk sk skeosk skosk sk
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

CHUONG L. YEU CAU THIET KE
Trong d6 4n nay em thiét k€ phuc vu thi cong tru T2 cho dén méng.

Cac s0 liéu tinh toan nhu sau:

- Cao d0 dinh tru: +5.53 m
- Cao do day tru: -497 m
- Cao do dday dai: -6.97 m
- Cao do muc nudc thicong: -1.2 m
- Cao do ddy song: -3.56 m
- Chiéu rong méng : 55 m
- Chiéu dai méng 11 m
S6 liéu dia chat:
- Lop 1: Sét chay déo
- L6p 2: Sét déo mém
- Ldp 3: D4 gia c0 clng chic
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

CHUONG II. TRINH TU THI CONG
I. THI CONG TRU

Budc 1 : X4c dinh chinh xdc vi tri tim coc ,tim dai
- Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru thap
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi
Budc 2 : Thi cong coc khoan nhoi
- Lap dat hé thong cung cap dung dich Bentonite, hé thong bom thai vita min
khi khoan coc
- Dung may khoan ti€n hanh khoan coc
- Ha l6ng cot thép, d6 bé tong coc
Budc 3 : Thi cong vong vay coc van
- Poéng coc dinh vi hd méng
- Lap dung vanh dai trong va ngoai
- Pong coc dén do sau thiét ké
- Lap dat may bom x6i hit trén hé néi, x6i hit dat trong hd méng dén do sau
thiét k&
Budc 4 : Thi cong bé mong
- Xt ly dau coc khoan nhoi.
- Do be tong bit ddy, hiit nudc hd méng
- Lép dung van khuon, c6t thép, do bé tong bé méng
Budc 5 : Thi cong tru cu
- Ché tao, lap dung da gido van khuon than tru 1én trén bé tru
- Lap dat cot thép than tru, d6 bé tong than tru timg dot mot.
Budc S : Hoan thién
- Thdo d& toan bo hé da gido phu tro
- Hoan thién tru
II. THI CONG KET CAU NHIP
Budc 1 : Thi cong khoi KO trén dinh cac tru

- Tap két vat tu phuc vu thi cong
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

Lap dung hé da gido md rong tru

Du ting luc cac b6 cép trén cac khoi KO

Lap dat van khuon, c6t thép, d6 bé tong khoi KO

Co6 dinh cac khoi KO va than tru thong qua cac thanh du tng luc

Khi bé tong dat cuong do, thao d& da gido md rong tru

Budc 2 : Dic hing can bang

Lap dung céc cap xe diic can bang lén cac khoi KO

D4 beé tong cdc dot duc trén nguyén tic doi xing can bing qua cic tru

Khi bé tong di cuong do theo quy dinh, tién hanh cang kéo c6t thép

Thi cong dot duic trén da gido

Budc 3 : Hop long nhip bién

Di chuyén xe dic vao vi tri dot hop long, dinh vi xe diic

Can chinh cdc dau dam trén mat bang va trén trac doc

Dung cédc thanh chong tam, cang cic thanh DUL tam thoi

Khi bé tong di cuong do, tién hanh cang kéo cot thép
- Bom vira 6ng ghen

Budc 4 : Hop long nhip chinh

Trinh tu nhu trén

I1I. CONG TAC HOAN THIEN

Thi cong lan can

Rai 16p phtt mat cau

Thu don cong truong
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

CHUONG III. THI CONG MONG

I. THI CONG COC KHOAN NHOI
I.1. Cong tac chudn bi

Kiém tra vi trf 16 khoan , cic moc cao do. Néu can thiét c6 thé dat lai cac
moc cao do & vi tri méi khong bi anh hudng boi qua trinh thi cong coc.

Chuén bi 6ng véch, cot thép 16ng coc nhu thiét ké&. Chuén bi 6ng d6 bé tong
duéi nudce.

Thiét k€ cap phdi bé tong , thi nghiém cap phoi bé tong theo thiét k€, diéu
chinh cap ph6i cho pht hgp véi cudng do va diéu kién dé bé tong duéi nudc.

Du kién kha nang va phuong phdp cung cap bé tong tuoi lién tuc cho thi
cong do bé tong dudi nudc.

Chuén bi c4c 16 chira sdn tao diéu kién thuan loi cho viéc kiém tra chat
lwong coc khoan sau nay.

1.2. Cong tac khoan tao 1o

1.2.1. Xdc dinh vi tri 1o khoan

Dinh vi coc trén mit bing can dua vdo cac moc dudng chuén toa do duoc
xac dinh tai hién truong.

Sai s6 cho phép ctia 16 coc khong dugc vugt qua cac gia tri sau:

Sai s6 duong kinh coc: 5%

Sai s6 do thang ding : 1%

Sai s6 vé vi tri coc: 10cm

Sai s6 vé do sau cta 16 khoan : =10cm

1.2.2. Yéu cdu vé gia cong ché tao ldp dung ong vdch

ong vach phai duoc ché tao nhu thiét k€. Bé day ong vach sai s6 khong qué
0.5mm so véi thiét k€. 6ng vach phai dam bao kin nuée ,du do cing.Trudce khi ha
ong véach can phai kiém tra nghiém thu ché tao 6ng vach.

Khi lap dung ong vdch cin phai c6 gia dinh huéng hodc mdy kinh vi dé
dam bao ding vi tri va do nghiéng léch.

ong véach c6 thé duoc ha biang phuong phap dong, ép rung hay két hop véi
dao dat trong long ong.
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TRUONG DAI HOC DAN LAP HAI PHONG p6 AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké so bd

1.2.3. Khoan tao 1o

Miy khoan cin duoc ké chic chin dam bao khong bi nghiéng hay di
chuyén trong qu4 trinh khoan.

Cho may khoan quay thur khong tai néu may khoan bi xé dich hay Iin phai
tim nguyén nhan xu 1i kip thoi.

Néu cao do nudc song thay déi cin phai c6 bién phéap én dinh chiéu cao cot
nudc trong 16 khoan.

Khi kéo giu lén khoi 16 phai kéo tir tir can bang 6n dinh khong dugc va vao
ong vach.

Phai khong ché toc do khoan thich hop véi dia tang, trong dat sét khoan véGi
toc do trung binh, trong dat cat soi khoan véi toc do cham.

Khi chan 6ng viach cham mat d4 dung gau 14y hét dat trong 16 khoan, néu
gap d4 moé coi hay mat dd khong bang phang phai dé dat sét kep d4 nhé dam cho
bang phang hoic cho dé mot 16p bé tong dudi nudc cot lieu bang d4 dam dé tao
mat phang cho bda dap hoat dong. Liic ddu kéo buia véi chiéu cao nho dé hinh
thanh 16 6n dinh, tron thanh ding, sau d6 c6 thé khoan binh thudng.

Néu su dung dung dich sét gilt thanh phai pht hop véi cac qui dinh sau :

Do nhét cta dung dich sét phai phu hop véi di€u kién dia chat cong trinh va
phuong phap st dung dung dich.Bé mat dung dich sét trong 16 coc phai cao hon
muc nudc ngadm 1,0m trd 1én. Khi ¢6 muc nuée ngam thay déi thi mat dung dich
sét phai cao hon muc nuéc ngam cao nhat 1a 1,5m.

Trong khi dé bé tong , khoi luong riéng clia dung dich sét trong khoang 50
cm ké tir ddy 16 <1,25T/m?, ham lugng cat <=6%, do nhét <=28 giay. Can phai
dam bao chat lugng dung dich sét theo do sau cua ting 16p dat d4, dam bao su 6n
dinh thanh 16 cho dén khi két thic viéc d6 bé tong.

1.2.4. Riia 16 khoan
Khi da khoan dén do sau thiét k€ tién hanh rira 16 khoan, ¢6 thé ding mdy
bom chuyén dung hit miin khoan tir ddy 16 khoan Ién . Ciing ¢ thé dung may
nén khi dé dua mun khoan 1én cho dén khi bom ra nudc trong va sach. Chon loai
may bom, quy cach dau x6i phu thudc vao chiéu sau va vat liéu can x4i hat.
Nghiém cam viéc dung phuong phap khoan sau thém thay cho cong tac rira
16 khoan
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KHOA CAU PUONG Phan 1: Thiét ké so bd

1.3. Cong tdc do bé tong coc

1.3.1. D6 bé tong coc

Bé tong phai duoc tron bang may. Khi chuyén dén cong trudng phai duoc
kiém tra do sut va do déng nhat. Néu ding mdy bom bé tong thi bom truc tiép bé
tong vao phéu ctia 6ng dan.

DAu dudi ctia 6ng dan bé tong cdch ddy 16 khoan khoang 20-30 cm.

ong dan bé tong phai dam bao kin khit.

Do ngap sau cua 6ng dan trong bé tong khong dugc nho hon 1,2m va khong
duoc 16n hon 6m.

Phai d6 bé tong lién tuc, rit ngan thoi gian thdo 6ng dan, 6ng vach dé giam
thoi gian d6 bé tong .

Khi 6ng din chita ddy bé tong phai do tir tir tranh tao thanh cac tii khi trong
ong dan.

Thoi gian ninh két ban dau cua bétong khong duoc sém hon toan bo thoi
gian dic coc khoan nhdi. Néu coc dai , khoi luong bé tong 16n c6 thé cho thém
chat phu gia cham ninh két.

Puong kinh 16n nhat cuia d4 dung dé dé bé tong khong duoc 16n hon khe hé
gitta hai thanh c6t thép cht gan nhau cta 16ng thép coc.

1.3.2. Kiém tra chdt luong coc va bé tong coc

Kiém tra bé tong phai dugc thuc hién trong sudt qua trinh cuia day chuyén
d6 beé tong dudi nudc.

Cac miu bé tong phai dugc 14y tir phéu chita 6ng dan dé kiém tra do linh
dong, do nhét va dic méu kiém tra cudng do.

Trong qud trinh d6 bé tong can kiém tra va ghi nhat ky thi cong cac so6 liéu
sau :

Toc do do be tong

Do cam sau cua ong dan vao vita bé tong .

Miic vita bé tong dang 1én trong ho khoan.
II. THI CONG COC VAN THEP

Trinh tu thi cong coc van thép:
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KHOA CAU PUONG Phan 1: Thiét ké so bd

Doéng coc dinh vi

Lién két thanh nep véi coc dinh vi thanh khung vay.

X6 coc van tir cdc goc vé giita.

Tién hanh déng coc van dén do chon sau theo thiét ké.

Thudong xuyén kiém tra dé c6 bién phdp xu 1i kip thoi khi coc véan bi
nghiéng léch.
1II. DPAO DAT BANG XOI HUT

Tién hanh dao dat bing mdy x6i hit. My x6i hiit dat trén hé phao chd noi.
Khi x6i dén do sau cach cao do thi€t ké 20-30cm thi dung lai, sau khi bom hut
nuéce tién hanh dao thi cong dén cao do ddy méng dé tranh phd vo két cau phia
dudi.
IV. DO BE TONG BIT DAY
IV.1. Trinh tu thi cong:

Lap dat hai 6ng do trén hé phao chd néi.

Nt 6ng d6 bang nit gb, ha xuéng cach ddy Scm.

Bom bé tong tuoi vao 6ng, nang ong lén cich ddy khoang 20-30cm.

Thé4o nit gb, nang tir tir ong lén theo phuong thang ditng, bé tong trong 6ng

tir tir chay ra.

Khi bé tong dat 50% f’ thi pha bo 10-15c¢m phia trén.
IV.2. Yéu cau:

D6 cang nhanh cang tot

D6 lién tuc tir khi bat dau dén khi két thic

Dau 6ng dé ngap vao bé tong >=0.8m.

ong dé chi duoc dich chuyén theo phuong thang ding, tuyét doi khong dich
chuyén ngang

Can c6 bién phdp thong 6ng khi bi tic, c6 thé gdn thém mot ddm rung cong
sudt nho vao 6ng dé dé phong tic ong khi dang lam viéc.

IV.3. Tinh todn chiéu day lop bé tong bit dday
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

PO AN TOT NGHIEP
Phan 1: Thiét ké so bd

IV.3.1. Cdc s6 liéu tinh todn:

MNTC =-1.2
N ] ]7 N 4[ ,,,,,,,,,,
A
5.7 m
CBTN: -3.56
t
(Khong thé hién coc)

- Cao d06 dinh tru: +5.53 m
- Cao do day tru: 497 m
- Cao do day dai: -6.97 m
- Cao d0 muc nuéc thicong:  -1.2 m
- Cao do day song: -3.56 m
- Chiéu rong méng : 5.5 m
- Chiéu dai méng 11 m

1100

SPAND

® @ © O

SPARND

Ta co: L=13m
B=7.5m

1V.3.2. Tinh todn chiéu day lop bé tong bit diy

Diéu kién tinh todn

ap luc day noi ciia nudc phai nho hon ma sat giira bé tong va coc cong véi
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KHOA CAU PUONG Phan 1: Thiét ké so bd

trong luong cua bé tong bit ddy va ma sat v4i coc van thép.
Cong thiic tinh todn:

F.hy,

h > = _
" dl-F-7b+U1-z|1 _+n-U2-7|2 m-y.F

>1m

Trong dé:
- Y, : Trong luong riéng cta bé tong; y,=2.4 T/m’
- v, : Trong luong riéng cua nudc; v, =1.0 T/m’
- h, : Chiéu day 16p bé tong bit ddy (m)
F : Dién h6 méng(m?)
- n: SO luong coc trong mong; n=8 coc
- 7, : Luc ma sat don vi gifta coc va vong vay coc vén thép t, = 3 T/m?
- 1, : Luc ma sat don vi giita coc va bé tong bit ddy; 4T/m?
- U,;: Chu vi hd méng U, =2x(13+7.5) =41 m
- U,: Chu vi coc; U, =3.14x1=3.14m
- h : Chiéu cao tinh tir mat nudc thi cong dén day bé mong.
- n,: La hé so6 vuot tai; n,;=0.9
- m : Hé s6 diéu kién lam viéc; m=0.9

13x7.5x5.47x1
h, > = >1m
0.9%x13x7.5%x24+41x3+8x3.14x40.9-1x13x7.5

h, > 1.81 mchon hy =1.82 m
Kiém tra cuong do 16p bé tong bit ddy:

Tinh cho 1m rong 16p bé tong bit ddy.
Ldp bé tong bit day dugc xem nhu 1 ddm don gian ké trén 2 mép cua tudng vay
coc van.(canh ngan)
- Nhip dam 1=7.5 m
- Tai trong tdc dung 1a hiéu so trong luong bé tong va luc diy noi cua nuéc du-
oc xac dinh theo cong thuc:

qu = Yo(h+hy) - 7 by =1x(5.77+ h,)-2.4x h,=5.77-1.4 h,

Mo men 16n nhat tai gitta nhip:
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KHOA CAU PUONG Phan 1: Thiét ké so bd

v A _(B77-14R)x75
max 8 -

=40.57-9.84xh,

Cuong do chiu kéo trong bé tong duoc duyét theo cong thic :

Mmax
o=—""
w
W = b.h,’ _ 1xh,* =h_b2m3
6 6 6
o = (OST9BHNNE 1 650 T/m?

hy
Dung bétong cap 20 ¢6 [ ,] = 65.0 T/m*
Ta c6 phuong trinh bac 2 :
65hZ+59.04 h,-243=0
— Giai ra ta dugc x=1.7(m) Vay diéu kién cudng do duoc thoa man
= Vay chon h,=2m
V. XAC PINH BO SAU CHON COC VAN THEP
Xdc dinh do chon sdu coc van thép
Khi dao dat theo phuong phap x6i hit nén muc nudc trong va ngoai vong vay
coc van 1a nhu nhau, do d6 dp luc nudc hai bén bang nhau.
Cac thong so cua dat:
- Trong luong riéng cua dat: g, = 1. 8 T/m’
- Go6c ma sat: o =42.0°
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MNTC =-1.2

- -~

3.7

h2

ap luc chu dong cua dat:
E,= 0.574,h 4,
- Y4 : Dung trong ddy ndi cta dat.
Yan = Ya - Vn =0.8T/m’
- A, : Hé s0 ap luc chu dong.
A, =tg*(45° ¢/2) =0.198
ap luc bi dong cua dat:
E, =0.5 y,,h*A,
L, =tg*(45° +@/2) =5.045
Ay:Heé s6 ap luc ap luc bi dong.
Lay mo men can bang tai di€ém A ta duoc:

SM, = Ea[g (t+hy)+h; ] - By §t+ hy+hy) =0

Rut gon ta dugc phong trinh bac 3 cua t ¢6 dang:
-1.299 t* -19.666t> +12.29t + 34.573=0

Giai phuong trinh ta dugc: t =1.58m. Chont =2 m

Vay chi€u dai coc van 1ay 1a :L =3.7+2+1.82+0.5=9 m

Tinh todn coc van thép
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Thoi diém tinh 13 sau khi da d6 bé tong bit ddy va hiit hét nuéc trong ho
moéng. Lic nay ta tinh coc van coi nhu 1 dam don gian ké trén 2 g6i O, A, tai
trong tdc dung nhu hinh v&, tinh cho 1m chiéu rong (vi tri ctia diém O nidm cdch
mat trén 16p bé tong bit ddy 0,5m vé phia duéi)

Ta co:

g, =7, xh,xn

Uz =7 <y Xn1><t92[450 _%j

Trong do:
- (;: 4p luc nudc.
- (,: ap luc dat.
- y,: dung trong ctia nudc.
- 74 dung trong ddy noi cua dat.
-n,n:hésévuottal: n=1;n,=1.2
- h, , h, : chi€u cao cta nudc va dat
Vay: q,=1x4.2x1=4.2T /m?

4; ij.?GT/m2

a, :0.8><4><1.2><tg2(45° -

CI2:0.76 W

=42 WWM

N A
4
6 |

=> M,,.x =14.9 Tm (dung phan mém midas 2006)
Tir diéu kién

W > Moa
o

Trong do:

- [o] 1a tng suat cho phép cuia thép coc van: [6]=1900 kg/cm?
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W > 784cm’

Vay ta chon loai coc van dhinh mang lacsen IV, c6 W = 2200cm’

VI. BOM HUT NUOC

Do ¢6 coc van thép va bé tong bit diy nén nudc khong thdm vao h6 mong
trong qua trinh thi cong, chi cin bo tri mdy bom dé hit hét nuée con lai trong ho
moéng.Mdy bom c¢6 thé bd tri trén phao, dung hai mdy bom loai C203 hiit nudc tir
cdc giéng tu tao su kho rdo cho bé mat hé méng.
VILI. THI CONG DAI COC

Trudc khi thi cong dai co can thuc hién mot cong viéc ¢6 tinh bat budc do 1a
nghiém thu coc, xem xét cac nhat ky ché tao coc, nghiém thu vi tri coc, chat
luong bé tong va cot thép cua coc.
Tién hanh dap dau coc.
Don dep vé sinh h6 méng.
Lap dung van khuon va bo tri cac luéi cot thép.
Tién hanh d6 bé tong bing 6ng do.
Bao dudng bé tong khi du f’ thi thdo d& van khuon.
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CHUONG IV. THI CONG TRU
Cac kich thudc co ban cuta tru va dai nhu sau :
B ESDZ B

1000

S
MM{MMMW

00

50

300
550

|. Yéu cau khi thi cong

Theo thiét k& k¥ thuat tru thi€t k€ 1a tru dac bé tong toan khoi, do dé cong
tdc chu yéu cua thi cong tru 1a cong tac bé tong cot thép va van khuon.

Dé thuén tién cho viéc 1ap dung van khuon ta du kién sir dung van khuon 1ip
ghép. Van khuon dugc ché tao timg khoi nho trong nha mdy dugc van chuyén ra
vi tri thi cong, tién hanh 1ap dung thanh van khuon.

Cong t4c bé tong duoc thuc hién bdi mady tron C284-A cong suit 40 m’/h,
stt dung dam dui bé tong ban kinh tac dung R = 0.75m.

Trinh tu thi cong nhu sau:

Chuyén cdc khoi van khuon ra vi tri tru,lap dung van khuon theo thiét ké.

D6 be tong vao ong do, truée khi d6 bé tong phai ki€m tra van khuon lai
mot l1an nita, boi dau 1én thanh van khuon tranh hién tuong dinh két bé tong vao
thanh van khuon sau nay.

D6 bé tong thanh timg 16p ddy 40cm, ddm & vi tri cdch nhau khong qua
1.75R, thoi gian dam 1a 50 giay mot vi tri, khi thdy nudc ximang néi lén 1a
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duoc.Yéu cau khi ddm phai cdm sau vao 16p cii 4 -5cm, d6 dam lién tuc trong
thoi gian 16n hon 4h phai dam bao do toan khéi cho bé tong tranh hién tugng
phan tang.

Bao dudng bé tong :Sau 12h tir khi d6 bé tong c6 thé tudi nudc, néu trdi mat
tuGi 3-4 1an/ngay, néu troi néng c6 thé tudi nhiéu hon. Khi thi cong néu gip troi
mua thi phai ¢6 bién phép che chan.

Khi cuong do dat 55%f°. cho phép thao d& van khuon. Qua trinh thio d&
nguoc véi qua trinh 1ap dung.

II. TINH VAN KHUON TRU:
IV.3.2 Tinh van khuén bé tru

a. Kiém tra van khuon
- Kich thudc ctia van khuon
L=1-2m; h=0.5-1.5m; §=6mm
- Chung dugc lién két v6i nhau bang céc bu long:
- Dién tich bé méng: F=5.5%11=60.5 (m?)
- Thé tich can dé 1a: V= 60.5%2.5= 151.25 (m?)
- Chon mdy tron bé tong loai C284-A c6 cong sudt do 40m”’ trong 1 gidr (tyy,=

4 gio)
- Vay Chiéu cao d6 bé tong tuoi can h= 2.5 m do vay d€ d6 xong V. cin
thoi gian
Ja: t= e 151 520
Vv 40

may
- Dé nang cao chat luong ctia bé tong nén st dung Pam c6 R=0.75 m
_ Tathdy h>R->
- 4p luc ngang cua beé tong (khi khong dam) P,=y x R=2,4*0.75= 1,8 (T/m?)
- Khi c6 dam 4p luc ngang do xung kich ctia bé tong roi tu do

Pow= (@+7R)™n

q: luc xung dong do do bé tong bang 6ng voi voi gay ra q= 0,4 (T/m?)
n: hé s6 vuot tai = 1.3

Vay ap luc tac dung 1én van khuon la :
P = (q+7R)*n= (0,4+1,8)*1.3= 2,86 (T/m?)
- Miatkhic H=25>1=>
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- So do tinh toan van khuon 1a:
q = 400 (daN/m2) Pqd = 2492 (daN/m2)

Pmax= 2860daN/m2)

- Dién tich 4p luc:

F,=(H-R).P_+ (q+ P.) =(25-0.75)x2.86 + %X(O 4+2.86)=6.23 (T/m)

- Dién tich qui déi ap luc

F 6.23 2
“ Ko 25 (1/m’)

- Chon véan khuon thép 50x50 cm & =6mm

—> Tinh toan van khuon theo ban ké 4 canh: a=0.046(phu thudc ti s6 a/b)
M,,.,.= a.P 4.a =0.046x2.492x0.5=0.057 T.m = 5700 kg.cm

- Kiém tra theo cudng do:

Dung thép than CT3 ¢6 [6]=2100kg/cm?

o= % :@:1900(kg/cm2) < [6] =2100 kg/cm?
* <2 * 2
_a*d’ 50%06° ..
6 6
2 - P xa’ 0.2492x50"
- Kiém tra theo do vong: f =ox———=0.046x —————=0.037%m
EJ 2.1x10°x0.9

- Do vong chophép [f]=0.2cm
Vay f <[ f] thod man .
b. Tinh toan suon gia cuong: q= p,*1,=2.492%0.5= 1.246 (T/m)

Thanh nep ditng va ngang kiém todn cing so do:

1246 kg/m
ARV AN AN %\L VANV
W;’ SO0acm SO0acm A
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Mo gxI” _1246x0.5° _ 3115 kg.m
10 10

- Chon tiét dién cta thanh c6 kich thudc: bxh=5x50 mm

W= 2.08 (cm®)

J=5.21(cm?
** Kiém tra

M 3115

- Diéukién bén: o= W 208 —149759(kg/cm2) < [c] =2100 kg/cm* = dat

2 N gxa* 1246x10 > x50*
- Kiém tra do vOong: f = = -
127xEJ  127x2.1x10°x5.21

=0.056cm
- B vong chophép [f]=0.2 cm
Vay f<[f] thod man
KL : vay chon van khuon bang thép 1=2 (m); va ¢ suon tang cudng diing va
ngang la
Bxh=5x50 mm
Thé hién béi hinh vé sau ( van khuon bé méng).

Van khuon:0.5x0.5x0.006 sudn ding:0.05x0.005 suon ngang: 0.5x0.005

I A‘H

|
|

5x50cm

1

I
{ 11x50cm

IV.3.2 Tinh van khuén than tru
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2.3 Kiém nghiém van khuon thép tru:

a. So' do bo tri van khudn than tru :

MAT BEN MAT CHINH
800

250X4 1000

S S i =
| k|
(NG \O I \O I\

NI SIS NS

[l\)l\)l\)l\)%

CHI TIET VAN KHUON SO 4 CHI TIET VAN KHUON SO1

— 500 s0b; 500
500 SUl ;500

800 dyg—800—] 500150054 ;50015001500

N
L.50 “M500 50

IL5.2. Tinh chiéu cao dé bé téng sau 4 gio :
- Dién tich d6 BT : F = 5x3+3%/4x3.14= 22.06 m2.
- Thé tich BT cho 1 16p day 0,3m : 6.6m”.

- - Chon may tron bé tong loai C284-A c6 cong suit do 40m’/h.
trong 1 gi0 (tge,,= 4 gi0)
- Thoi gian dam 1 16p BT 1a 10” (phut).

_ Thosi gian dé va ddm 1 16p day 30cm 14 : T =%§x60+10 _ 20

- Sau 4h dé dugc chidu day 14 : H = % _3.6(m)

b.Tinh toan van khuén :

- Tinh to4n thép tim cua van khuén sé 4.
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- Tinh to4n thép sudn cta van khudn sb 4.
- Tinh toan thanh giang.

b.1) Kiém tra kha nang chiu luc cua thep tém :

* Kiem tra cuwong do thep :

- Ap luc cua 16p BT tac dung 1én van khuén 1 : P_ = (q + » xR)xn
+ q= 400 (kg/m?) : luc xung dong do do bé tong gay ra
+y = 2400 (Kg/m®) : dung trong cua bé tong.
+ R=0.75 (m) : ban kinh tac dung ctia ddm dui.
+n:hé s siéu tai n=1.3

= P*= (400 + 2400x0.75)x1.3 = 2860 (Kg/m?)

BIEU DO AP LUC BETONG &
g, 750 2850 .0
2 .
=
)
g_
. 3600 B

- Biéu do ap luc :
+E, = (H-R).P* + %.(q+ Pe) =

= (3.6-0.75) x2860 + %x(2860+400)=9373.5 (Kg/m?).

F. 93735
+ P =WI == - 23433 (Kg/m?).

- Thép tam cua van khudn day 0,6cm dugc tinh nhu ban c6 4 canh
ngam ctng véi md men udn 16n nhét giira nhip tinh theo cong thic:
M = a xPqd x a°
Trong d6 : + @ =0.046 : hé s6 phu thudc ty s6 a/b ciia van thép, tra bang 2.1
sach Thi cong cau BTCT véi a/b=1
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- M6 men ubn 16n nhét :
M= 0.046x2343.3x0.5° =26.94(Kg.m) = 2694(Kg.cm)

- M6 men khang udn cua tam thép van khuon :

W-—xO 62 =3 (cm3).

M 2
=— =898(K .
= 2 =808 (K g/em)

m

O = 898(Kg/cm?) < R, =2100 (Kg/cm?)
=> Thép tdm dam bao diéu kién cudng do.

gxa®  2343.3x10°2x50*
127xE)  127x2.1x10°x5.21

- Do vong chophép [f]=0.2cm

- Kiém tra theo do vong: f = = 0.1cm

Vay f<[f] thoa man .
b.2. Tinh todn suodn gia cuong:
q= py*1,=2343.3 *0.5=1171.6 (kg/m)

- Thanh nep diing va ngang kiém todn cling so do:
1171.6 kg/m

¢¢¢¢¢¢W¢¢¢¢

o SO0cm SO0 m e

_gxI*?  11716x0.57

M, . = 10 =29.29 kg.m
- Chon tiét dién cta thanh c6 kich thudc: bxh=5x50 mm
W= 2.08 (cm?®)
J=5.21 (cm?

*% Kiém tra

- Diéu kién bén: o= % = 229(?89 —14081(kg/cm2) < [6] = 2100 kg/cm* > dat

gxa®  11716x10 *x50°

- Kiém tra do vong: f = = - =0.052cm
127xEJ  127x2.1x10°x5.21
- Do vong chophép [f]=0.2cm
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Vay f <[ f] thod man
KL : vay chon vin khuon bing thép 1=1.6(m); va c6 sudn tang cudng ding va
ngang la
Bxh=5x50 mm

Van khuon:0.5x0.5x0.006nep dung:0.05x0.005

A —
g g
e B
S ]
<
el L
—
v y
0.5m ep ngang:0.05x0.005
Poan u6n cong
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CHUONG V. THI CONG KET CAU NHIP

I. NGUYEN LY CUA PHUONG PHAP THI CONG HANG

Thi cong hang 1a thi cong két cdu nhip tirng dot doi xing qua cac tru. Cac
dot dam dugc dic theo so do miit thira d6i xing qua tru lam xong d6t nao cang
cot thép dot day.Cac dot dic trén dan gido di dong dam bao tinh toan khoi ctua
két cdu tot. Viéc cang cot thép duoc tién hanh rat sém khi bé tong con non nén dé
gy ra su co va anh hudng cua tir bién co ng6t kha 16n.

Cong nghé thi cong hing c¢6 uu diém co ban 1a it sit dung dan gido, ¢ thé
thiét k& két cau nhip c6 chiéu cao thay doi véi so do da dang, tiét dién c6 thé 1a
hinh hop, chit nhat...

II. TINH TOAN ON DINH CANH HANG TRONG QUA TRINH THI CONG
Trong qua trinh thi cong dic hang can bang tir tru ra 2 phia ching ta phai
dam bdo 6n dinh cénh hing trong su6t qu4 trinh thi cong. Hién nay & Viét Nam
chua ¢6 1 quy dinh cu thé ndo vé viéc tinh 6n dinh c4dnh hing khi dic dam.
Nhung cho dén nay da c6 3 kiéu dugc ap dung dé tinh cho cdc ciu dic hang tai
Viét Nam (2 kiéu da 4p dung cho ciu Phu Luong va cau Song Gianh, 1 kiéu theo
quy trinh ASSHTO 94 dung cho cau thi cong phan doan ap dung cho cac ciu
buong, Dap Cau, va Bac Giang). Trén co s6 tham khéo céc cdch tinh trén va tinh
hinh thuc t€ cdu PL, kién nghi tinh todn 6n dinh cdnh hing khi dic ddm cua ciu
PL theo trudng hop ¢6 thé coi 1a bat loi nhu sau:
IIL. SG PO VA TAI TRONG
So do6 tinh 1a so d6 canh hang dang thi cong dic dot K11 dau canh hang,
phia canh hing bén kia thi chua di chuyén xe ddc dé chuan bi dic dot K11,
Dai véi truong hop nay cac tai trong tic dung gdom c6:
Tinh tai xe dic 400KN, xe dic bén phai dat tai khoi 9, xe bén trai dat tai
khoi 8
Trong luong ban than canh hang, trong d6 canh bén phai tang 2%, canh
bén trai giam 2%
Mot khi dic dat lech (khoi bén phai dé trude)
Mo men tap trung & 2 dau mit canh hang do xe dic sinh ra 300 KN.m
Luec tap trung do thiét bi 200KN dat tai ddu mit canh hang phai.
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Tai trong thi cong rai déu tdc dung lén canh hing bén phai 0.2KN/m?, véi
ciu ¢6 bé rong mat cau 11.5m thi tai trong thi cong rai déu 1a 2.3KN/m dai ciu.
Gi6 nguoc tac dung lén canh hing bén trdi w = 0.6KN/m?, véi ciu c6 bé
rong mat cau 11.5m thi tai trong gié ngugc 1a 6.9 KN/m dai cau.
Mo6 hinh hod so do6 két cdu trong chuong trinh SAP2000, va gan cac tai
trong 1én so do ta c6 két qua sau:
Momen gay lat : M;, = 187694.5 — 156015.9 = 31678.1KNm
tai trong tap trung

SO DO BO TRI TAI TRONG el et o
bbb RPN ]
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—
=

ti trong gi6 = 0.6KN/m2=6.9KN/m

IV. TINH TOAN THEP NEO KHOI PINH TRU

Momen gay lat 1a M, = 31678.1KNm

Nhu vay momen chong 14t s€ phai 1a M, >31678.1KNm

Du kién sit dung thanh du tng luc ¢$32( f,= 1035 Mpa) dé neo khéi dinh try, bo
tri 2 bén tru di tir dudi tru 1én va xuyén qua dam lén t6i mat ciu, nhitng thanh
thép ndy 6 tac dung giit 6n dinh chong 14t ctia canh hing quanh diém mép ngoai
g01i tam.

Kha nang giit 6n dinh clia mot thanh thép du tng luc 12 My4.= YPuy
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Trong dé:
- Py,: kha nang chiu kéo cua mot thanh thép dul $32 (832KN)
-y : Khoang céch tir trong tam cac thanh thép phia bén trdi tru t6i di€ém lat bén
phai y=3.5m
S6 thanh thép du tng luc mot bén sé 1a :

oM, _ 427748
" Mg 832x35

~10.68(thanh)

Chon 24 thanh ¢ 32 b6 tri lam neo dinh tru T,
B6 trf moi bén 12 thanh ¢32.
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