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TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

CHUONG |

GIOI THIEU CHUNG

1.1. VI TR XAY DUNG CAU :

Cau Binh Triéu b4c qua song Binh Triéu thudc tihh SAI GON cAu du kién dugc xay dung Km X
trén quéc 10 Y ndm trong tam giac kinh t€ thudc tihh SAI GON

Can clr quyét dinh s6 538/CP-CN ngay 19/4/2004 Thi Tudng Chinh phd, cho phép dau tu du an
dudng 5 kéo dai va co sd phap Iy co lién quan, UBND thanh phd, Ban QLDA ha tang ta ngan da giao
nhiém vu cho téng cong ty Tu van thiét k€ GTVT 1ap thiét k& ky thut, téng du toan clia du an.
1.2. CAN CU LAP THIET KE
- Nghi dinh s0 ......... ND-CP clia Chinh phl vé quan ly du an dau tu xay dung cong trinh.
- Nghi dinh s0 ........ ND-CP ngay ......... clia Chinh pht vé quan ly chat lugng cong trinh xay dung.
- Quyét dinh s0 ....... QD-TT ngay .. thang .. namg ..... clia Tha tudng Chinh phi vé viéc phé duyét quy
hoach chung.
- Van bén s0 ....../CP-CN cla Thi tudng chinh phil vé viéc thdng qua vé méat cong tac nghién cttu kha
thi dy an.
- Hop dong kinh t€ s0 ....... Ngay .......... thang .......... nam ...... gitta ban quan Iy du an ha tang ta
ngan vai Téng cong ty Tu van thiét k€ GTVT vé viéc 1ap thiét ké ky thuat va téng du toan clia Dy &n xay
dung dudng 5 kéo dai.
Mot s6 van ban lién quan khac.
1.3. HE THONG QUY TRINH QUY PHAM AP DUNG
- Quy trinh khao sat dudng 6 t6 22TCN 263- 2000
- Quy trinh khoan tham do dia chat 22TCN 259- 2000
- Quy dinh vé ndi dung tién hanh lap ho so Bao cao nghién clu tién kha thi va kha thi cac du an xay
dung cac du an két cau ha tang GTVT 22TCN268-2000
- Quy pham thiét ké ky thuat duang phd, dudng quang trucng do thi 20 TCN104-83
- Tiéu chuan thiét k& duang TCVN 4054- 98
- Tiéu chuan thiét k& cau 22TCN272-05
- Quy pham; thiét ké 4o duong mém 22TCN211-93
- Quy chuan xay dung Viét Nam 2000
- Tiéu chuan thiét k& chiéu sang nhan tao bé ngoai cong trinh xay dung dan dung 20 TCN95-83
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CHUONG I
PAC DIEM V| TR XAY DUNG CAU

2.1. DIEU KIEN DIA HINH
Vi tri xay dung cau Binh Triéu thudc tinh Sai Gon vé phia thuong luu clia séng Binh Triéu
Do vi tri xay dung cau nam & vung déng bang nén hai ba séng co bai rong mirc nudc thap,long séng
tuong d6i bang phang ,dia chat 6n dinh it co hién tuang x6i 18.Hinh dang chung clia mét cit song khong
d6i ximg, ma c6 xu huéng sau dan vé bd bén phai.
2.2. PIEU KIEN DIA CHAT
2.2.1. Diéu kién dia chat cong trinh
Can c(r tai liéu do vé, khoan dia chat cong trinh va két qua thi nghiém trong cac phong, dia tang khu
vuc tuyén di qua theo thir tu tir trén xuéng dudi bao gom cac I6p nhu sau.
Lp s6 1: Sét xam den
L&p s6 2: Cat nho chat vira
Lép s6 3: Sét xam vang
2.2.2. Diéu kién dia chat thly van
Mrc nude cao nhét Hey=-0.2 m.
Muc nudc thap nhat Hy =10 m.
Muc nudc thong thuyén H;=-8.0m
Song thong thuyén cay troi. Khé thong thuyén cap 11(60x9m)

Vao mua khé muc nudc thap thuan loi cho viéc trién khai thi cong cong trinh.
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CHUONG Ill : THIET KE CAU VA TUYEN

3.1.LUA CHON CAC TIEU CHUAN KY THUAT VA QUY MO CONG TRINH
3.1.1. Quy mé cong trinh

Cau dugc thiét k& vinh cltu bang bé tong ¢t thép
3.1.2. Tiéu chuan thiét ké
3.1.2.1. Quy trinh thiét ké

Cong tac thiét k& dua trén tiéu chuan thiét ké cau 22TCN272-05 do Bo GTVT ban hanh ndm 2005.
Ngoai ra tham khdo cac quy trinh, tai liéu:

- Quy pham thiét k& cau cong theo trang thai gici han 22TCN18-79

- AASHTO LRFD (1998). Quy trinh thiét k& cau clia Hiép hoi dudng 6 t6 lién bang va cac ¢o quan
giao théng Hoa ky.

Cac quy trinh va tiéu chudn lién quan.
3.1.2.2. Tiéu chuan ky thuét

- Cau vinh clru bang BTCT UST va BTCT thudng

- Cép quan ly: Cap 2

- CAp ky thuat VV > 80Km/h

- Tai trong thiét ké&: Hoat tai HL93, ngudi 0,3T/m?

Cap dong dat: Cap 8

- Khé cau duoc thiét k& cho 2 lan xe 6 t6 va 2 lan ngudi di.

K=8+2x15=11m
T6ng bé rong mat cau ké ca lan can va giai phan céch:
B=11+2x0.5+2x0.25=125m
- Khé thong thuyén cép 2, B = 60m va H = 9m.

3.2. DE XUAT CAC PHUONG AN CAU
Cac phuong an kién nghi

3.2.1.Lua chon phuong an méng

Can cUr vao dac diém cla cac I6p dia chat duoc nghién ctu, ta dé ra cac phuong &n mong nhut sau:
a.Phurong &n méng coc ché tao sén:

+ Uu diém:

- Coc dugc ché tao san nén thdi gian ché tao coc dudc rat ngén, do dé thdi gian thi cong cong trinh
cling vi vay ma giam xudng

- Coc duoc thi cong trén can, gidm do phurc tap trong cong tac thi cong, gidm strc lao dong mét
nhoc

- Chét lugng ché tao coc dugc dam bao t6t
+ Nhuge diém:

- Chiéu dai coc bi gidi han trong khodn tir 5-10m, do d6 néu chiéu sau chon coc yéu cau lén thi sé
phai ghép ndi cac coc véi nhau. Tai cac vi tri méi ni chét luong coc khong dam béo, dé bi mi truong
xam nhap

- Thai gian thi cdng mai ndi 1au va can phai dam bao do phirc tap cao

- Vi tri coc khé dam bao chinh xac theo yéu cau
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- Qua trinh thi cong gay chan dong va 6n, nh hudng dén cac cong trinh xung quanh
b.Phuang an mong giéng chim:
+ Uu diém:
- La loai mong ¢6 kha nang chiu luc rat t6t nén dugc ap dung cho nhimng cay cau co nhip Ion
- Thi cong tap trung, dam bdo chat lugng t6t
+ Nhugc diém:
- Khéi lugng thi cong I6n va phirc tap
- Diéu kién thi cdng kho khan, thuong xuyén phai hit nude va giéng co kha nang bi nghiéng léch do
hién tugng cat chay vao giéng hoac giéng phai di qua nhitng than cay to, nhitng I6p dat co nhiéu tang
da 16n, than cay to...
- Thai gian thi cong kéo dai
¢.Phurang an méng coc khoan nhoi:
+ Uu diém:
- Rat bét dugc cong QOan dtc san coc, do d6 khong can phai xay dung bai duc, I1&p dung van
khuon. Dac biét khong can dong ha coc, van chuyén coc tir kho, xudng dén cong truang
-Co kha nang thay d6i cac kich thudc hinh hoc clia coc @€ phui hop vai cac diéu kién thuc trang clia
dat nén ma duoc phat hién trong qua trinh thi cdng
- Pugc sir dung trong moi loai dia tang khac nhau, dé dang vuot qua cac chudng ngai véat
_- Tinh toan khéi cao, kha nang chiu lyc 16n véi cac so do khac nhau: coc ma sat, coc chdng, hodc
hon hop
- Tén dung hét kha nang chiu luyc theo vat ligu, do do giam dugc so lugng coc. Cot thép chi b tri
theo yéu cau chiu luc khi khai thac nén khong can bé tri nhiéu dé phuc vu qué trinh thi cong
- Khong gay tiéng 6n va chan dong manh lam anh hudng méi trudng sinh hoat chung quanh
- Cho phép c6 thé truc tiép kiém tra cac 6p dia tang bang mau dat I&y Ién tir h6 dao
+ Nhuge diém:
- San pham trong sudt qua trinh thi cong déu ndm sau dudi 1ong dat, cac khuyét tat d& xay ra khong
thé kiém tra truc tiép bang mat thudng, do vay kho kiém tra chat lugng san pham
- Thuong dinh coc phai két thuc tren mat dat, kho kéo dai than coc lén phia trén, do do budc phai
lam bé mong ngép sau dudi mat dat hoac day song, phai lam vong vay coc van ton kém
- Qua trinh thi cong coc phu thudc nhiéu vao thai tiét, do d6 phai co cac phuong an khac phuc
- Hién trudng thi cong coc dé bi lay 16i, dac biét 1a sir dung vira sét
Can ¢l vao uu nhugc diém cla timg phuong an, ta thdy méng coc khoan nhdi co nhiéu dac diém phu
hop vai cong trinh va kha nang cla don vi thi cong, vi vay quyét dinh chon coc khoan nhéi cho tat ca
cac phuong an véi cac yéu to ky thuat chinh nhu sau:
- Budng kinh coc: D=1000mm
- Chiéu dai coc tai mé la 30m
- Chiéu dai coc tai cac vi tri tru la 40m

3.2.2.Luwa chon két ciu phan trén

* Phuong én 1 : cu BTCT nhip lién tuc
So d6 két c&u: 70+110+70 m. Tong chiéu dai cAu tinh dén dudi 2 mé la 250 m
-Chiéu cao dam:

Tai vi tri tru dugc chon theo H, =( 1/15 =+ 1/20 )I,,;,= (7.33 - 5.55) m

taldy H,=5.8m
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Tai vi tri gilta nhip dugc chon theo cong thirc kinh nghiém h=( % +% i Vah > 1.8m.

Chonh=27m

_(H-h)

Phan day dam co dang dudng cong parabol: y x® +h vai L la chiéu dai canh hang cong

Phan mat cau cong déu theo duang tron ban kinh R = 4500m
Lua chon mét cat ngang:
+ Dam lién tuc co mat cat ngang la mot hop don thanh nghiéng so véi phuong théng ding mot goc
10°, tiét dién dam thay ddi trén chiéu dai nhip
+ Chiéu day ban mat cau & cudi canh vit: 25 cm
+ Chiéu day ban mat cau & dau canh vut: 50 cm
+ Chiéu day ban mat cau tai vi tri gitta nhip: 25 cm
+ Chiéu day suan dam: tai géi: 50cm
+ Chiéu day ban day hop cda nhip chinh tai tru : 90cm
+ Chiéu day ban day hop cda nhip chinh tai tru : 30cm

-C4u tao mat cau:
+ Mat cau duoc thiét ké theo dudng cong ban kinh 4500m
+ D0 déc ngang cau la 2% vé hai phia
+ Lép pht mat cau gébm 5 I6p: Ldp bé tong atfan: 7cm; Lop bdo vé : 4cm; Lép phong nudc : 1cm;
Dém xi mang : 3cm; Ldp tao do doc ngang : 1.0 - 12 cm
-C4u tao tru:

+ Than tru rong 3.0 m theo phuang ngang cau va cao 18.5 m dugc vuét tron theo dudng tron ban
kinh R = 3.0m.

+ B& mong cao 2.5m, rong 8.0m theo phuong ngang cau, 14m theo phuong doc cau va dat dudi Iop
dat pha (du doan la dudng x6i chung)

+ Duing coc khoan nhéi D1000 mm, mii coc dat vao I6p xét xam vang, chiéu dai coc la 40m
-C4u tao mé:
+ Dang md c¢6 tuong canh ngugc bé tong cot thép
+ B& mong cao 2.5m, rong 8.0m theo phuang ngang cau, 12m theo phuong doc cau va dat dudi lop
dat phi (du doan la duong xo6i chung)

+ Duing coc khoan nhéi D1000mm, mi coc dat vao 16p xét xam vang , chiéu dai coc 1a 30m
Uu nhuoc diém
- Uu diém

+ Dang cau dep, phu hgp vai canh quan kién trdc thanh ph.

+ Vugt dugc nhip I6n, co tng dung cac tién bo khoa hoc ky thuat.

+ Két c4u hién dai, pht hop véi cong nghé thi cong hién nay, phu hop véi xu thé phét trién cla
nganh cau, dam béo giao thong dudng thuy tot.

+ Khéc phuc dugc cac nhuoc diém clia ciu thép. Cau BTCT bao dudng it hon rat nhiéu so véi cau

thép.
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+ Mat bang ciu thong thoang.
+ it khe bién dang, dudng xe chay la dudng cong tron nén xe chay ém thuan.
+ Tan dung vat liéu dia phuong
- Nhuoc diém
+ Két cau a hé siéu tinh nén xut hién (ng xuat phu do 14n khong déu, do nhiét do, tir bién...
+ Thi cng phuc tap.
+ Phai nhap ngoai mot s6 cau kién dac chling: Cap UST, géi cau...
Tén kém va tuong ddi phre tap khi chuan bi hé da giao dtic doan dam dau mé sat tru T2
* Phuong an 2 : cau dan thép nhip don gian
So d6 két cau: 3x84 m. Téng chiéu dai cau tinh dén dudi 2 mé la 252 m
-C4u tao dan chi:
Chon so do dan chd 1a loai dan thudc hé tinh dinh, c6 2 bién song song, c6 dudng xe chay dudi. Tl
yéu cau thiét k€ phan xe chay 8.0m nén ta chon khoang cach hai tim dan ch la 8.0m.

Chiéu cao dan chl: Chiéu cao dan chl chon so b theo kinh nghiém véi bién song song:

h :[1+ij|nhpp :G+ij84: (12—-8.4)mchon h=10m
7 10 7 10

+ Chiéu day ban mat cau chon: h,,, = 0.2m
V6i nhip 84m ta chia thanh 10 khoang gian, chiéu dai méi khoang d =8.40m
Chon chiéu cao dan sao cho goc nghiéng clia thanh dan so véi phuong ngang o = 45° —60°,
hop Iy nhat oz =50° —53°.Chon h =10m = ¢ =53° hgp ly.
-C4u tao hé dam mat cau:

Chon 5 dam doc dat cach nhau 1.7m. Chiéu cao dam doc so bd chon theo kinh nghiém :

Nyng = (i—ijd =0.84-0.56m = chon hy,, = 0.7m
10 15

Ban xe chay ké tu do lén dam doc.
DPudng ngudai di bo bé tri & bén ngoai dan cha.

C4u tao hé lién két gdm co lién két doc trén, doc dudi, hé lign két ngang.
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MAT CAT NGANG CAU
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Céu tao hé dam mat cau
-C4u tao mat cau:
Do dbc ngang cau la 2% vé hai phia
L&p phl mat cau gom 5 16p: Lap bé tong atfan: 7cm; Lép bdo vé : 4cm; Lép phong nudc : 1cm; Dém xi
mang : 3cm; Lép tao d6 doc ngang : 1.0 - 12 cm
-C4u tao tru:
Than tru gom ¢t tru tron dudng kinh 3 m
Bé mong cao 2.5m, rong 8 m theo phuong ngang cau, 12m theo phuong doc cau va dat dudi lop
dat ph (du doan la dudng x6i chung)
Dung coc khoan nhoi D1000 mm, mdii coc dat vao, I6p xét xam vang chiéu dai coc 1a 40m
-C4u tao mé:
+ Dang md c¢6 tuong canh ngugc bé tong cot thép
] +Bé& mong cao 2.m, rong 5 m theo phuong ngang cau, 11 m theo phuang doc cau va dat dudi lop
dat phl (du doan la dudng x6i chung )
+ Duing coc khoan nhéi D1000 mm, mii coc dat vao, Iép xét xam vang chiéu dai coc la 30m

GVHD:THS. PHAM VAN THAI _87-
THS. TRAN ANH TUAN
SVTH: NGUYEN HOU HA - LGP CP1001



TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

Uu nhuoc diém

-Uu diém

+ Tién do thi cong nhanh do khdi lugng cong xudng hoa nhiéu.

+ K&t cau cau va cong nghé thi cong hién dai pht hgp vai cong nghé thi cong hién nay, khong anh
hudng va phu thudc vao dia hinh, diéu kién thdng thuyén.

+ Gi4 thanh xay dung tuong d6i thap.

+ Khong can mat bang thi cong rong do cac chi tiét hau hét dugc ché tao tai nha may.
-Nhuoc diém

+ Nhiéu khe bién dang, dudng dan héi gay khic nén mat cau kém ém thuan.

+ C6 nhiéu tru trén séng, han ché thong thoang dong chay va giao théng dudng thuy.

+ Cong tac duy tu bdo dudng phai thudng xuyén lién tuc, ton kém do khi hau cla Viét Nam c6 do
4m cao.

+ Khi thong xe gay nhiéu ti€ng on.
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CHUONG IV : TINH TOAN KHOI LUGNG

A . PHUONG AN | : THIET KE CAU DAM BTCT UST 3 NHIP LIEN TUC
(70 +110 +70) m

- S0 d6 nhip: 70+110+70 (m)

- Khé cau: Cau dugc thiét k& cho 2 [an xe va 2 lan nguai di
K=8+2x1,5=11m)

- T6ng bé rong cau ké ca lan can va giai phan cach:

B =8+2x1,5+2x0,5 + 2x0.25= 12.5(m)

1. TINH TOAN SO BO KHOI LUONG PHUONG AN KET CAU NHIP

|_1. mat cat dam :

1300
J—T
=
3

2700

5800

vut 30x30

2500

vut 30x30

900

) 2500 )

Hinh 4.1: 1/2 mét cat dinh tru va 1/2 mét cat gitra nhip

Dam hop c6 tiét dién thay d6i véi phuong trinh chiéu cao dam theo cong thuc:

(H - hm)
y= pT.xz +h
Trong do:
H, = 5.8m; h,, = 2.7m, chiéu cao dam tai dinh tru va tai gitta nhip.

L : Phan dai clia canh hang L =( 110-2):2=54 m
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Thay s0 ta co:

5.8-2.7 3.1

Y= +27= %2+ 27
( 542 e 542

Bé day tai ban day hop tai vi tri bat ky cach gitta nhip mot khoang L, dugc tinh theo cong thirc sau:
UL

Trong do:
h,, h, : BE& day ban day tai dinh tru va gitta nhip
L : Chiéu day phan canh hang
Thay s6 vao ta co phuong trinh béac nhat: h,=0 3+2ij
% Xac dinh phuong trinh thay déi chiéu day day dam
- Tinh toan tuong tu ta ¢6 phuong trinh thay déi chiéu day ddy dam nhu sau :
y, =0.00068x* +0.9
Viéc tinh toan khai lugng két cau nhip sé dugc thuc hién bang cach chia dam thanh nhimng dét nhd
(trung vai d6t thi cong dé tién cho viéc tinh toan), tinh dién tich tai vi tri dau cac nut, tir do tinh thé tich
clia cac d6t mot cach tuong ddi bang cach nhan dién tich trung binh clia méi d6t vai chiéu dai cda no.
Phan chia cac dét dam nhu sau:
+ Khai K, trén dinh tru dai 12 m, D6t hop long nhip bién va gilta dai 2m
+ S6 d6t trung gian n =12 d6t, chiéu dai 3 d6t dau la 3m , 4 d6t sau la 3.5m , 5 d6t cudi 5 m

Tén dot Ldat
(m)
Pét KO 12
Pét K1 3
Pét K2 3
Pét K3 3
Poét K4 3.5
Pét K5 3.5
Poét K6 3.5
pét K7 3.5
Pét K8 5
Pot K9 5
Poét K10 5
pot K11 5
Pot K12 5
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Tinh chiéu cao day dam hop bién ngoai theo dudng cong ¢ phuang trinh 1a:

K12

SVTH: NGUYEN HOU HA - LGP CP1001

Y, =a X +b,
= 5'8;22'7 =0.00106m b, =2,7m
Béng 4.1
tha tu | tiét dién al (m) | bl (m) X (m) h (m)
1 SO0 0.00106 2.7 54 5.80
2 SO 0.00106 2.7 48 5.087
3 S1 0.00106 2.7 45 4,766
4 S2 0.00106 2.7 42 4.468
5 S3 0.00106 2.7 39 4.19.3
6 S4 0.00106 2.7 35.5 3.901
7 S5 0.00106 2.7 32 3.6.1
8 S6 0.00106 2.7 28.5 3.413
9 S7 0.00106 2.7 25 3.2.6
10 S8 0.00106 2.7 20 3.01
11 S9 0.00106 2.7 15 2.886
12 S10 0.00106 2.7 10 2.783
13 S11 0.00106 2.7 5 2.726
14 S12 0.00106 2.7 2.720
15 HL 0.00106 2.7 2 2.721
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Béng tinh toan xac dinh thé tich cac khéi ddc hang

| Chiéu dai Chi€u |y isu day | Chiéu rong
Tén ) X cao s e s e
S . dot . ban day ban day
T mat cit () (m) hop () ()
(m)
1 R 54 5.80 0.90 5.00
2 so | 48 48 | 5087 | 076 5.03
3 S1 45 45 | 4706 0.7 5.06
4 2 | 4 42 | a468 | 0642 5.10
5 S3 39 39 | 4193 | 0589 5.14
6 s4 | 355 | 355 | 3901 | 0532 5.18
7 S5 32 32 | 361 | 0482 5.24
8 s6 | 285 | 285 | 3413 | 0438 5.28
9 S7 25 25 | 326 | 0400 5..34
10 | s8 20 20 3.01 0364 5.38
11 S9 15 15 | 2886 | 0336 5.44
12 | si0| 10 10 | 2783 | 0316 5.50
13 | sii 5 5 2726 | 0304 5.55
14 [ s2 | o 0 2720 | 0304 5.60
15 | HL 2 2 2721 | 0304 5.66

+Thé tich = Dién tich trung binh x chiéu dai

+Khéi luong = Thé tich x 2.5 T/m*(Trong luong riéng ctia BTCT)

Dién tich | Chiéu
tbinh dai Thé tich | Khoi | wong
STT Khéi dic (m?) (m) (m?) (T)

1 1/2K0 12.7156 6 76.2936 | 190.734
2 K1 11.5044 3 34.5132 86.283

3 K2 10.9507 3 32.8521 | 82.1303
4 K3 10.4329 3 31.2987 | 78.2468
5 K4 9.95199 3.5 34.832 87.0799
6 K5 9.43857 3.5 33.035 82.5875
7 K6 8.97769 3.5 31.4219 | 78.5548
8 K7 8.57043 3.5 29.9965 | 74.9913
9 K8 8.21777 5 41.0889 | 102.722
10 K9 7.88263 5 39.4132 | 98.5329
11 K10 7.62091 5 38.1046 | 95.2614
12 K11 7.4333.9 5 37.167 929174
13 K12 7.32066 5 36.6033 | 91.5083
14 HL 7.028 2 14.056 35.14
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PO AN TOT NGHIEP

Téng cua 8 dot
11 dic 54 420.579 | 1051.45
12 KN(hop long) | 7.32066 2 14.6413 | 36.6033
KT(®ic trén

13 bG) 7.32066 14 102.489 | 256.223
Téng tinh cho

14 mot nhip bién 70 | 537700 | 1344.27
Téng tinh cho

15 mot nhip gitta 110 m 110 855.799 2139.5
Téng tinh cho

16 toan nhip lién tuc 250 2003.22 4828.04

Vay téng thé tich bé tong dung cho 3 nhip lién tuc la:
V, =2003.21684m’

Khoi lugng cot thép cho két cAu nhip (chon ham lugng cot thép 1a 220 kg/m’ ):

G =2003.21684 x 0.22=417.11 (T)

- Luc tinh todn dugc theo cong thic:
Q= Z nrQ;
Trong do:
Q, = tai trong tiéu chuén
v, = hé s0 tai trong
1, =1 hé sd dieu chinh
hé s6 tai trong dugc 1y nhu sau:

Hé so tai trong
Loai tai trong Lén Nhé
nhat nhat
Tai trong thuong xuyén
DC:cau kién va cac thiét bi phu 1.25 0.90
DW: L6p phu 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+4IM)=1.25

Trong luong 16p phtt mat cau (tinh cho toan cau)

-L&p phtt mat cau géom 4 16p:
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+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuée 2cm
+L6p dém tao doc 2 cm
+ Chiéu day trung binh ctia 16p phtt mét cau dtb = 12 cm va =2,25T/m3
- Vay trong lugng 16p phtt mat cau
g, =0,12x10.5x2.25=2.835T/m
- Vay thé tich 16p phit mat cdu
V,=0,12x10.5x 178 = 224.28 m’

- Trong lugng lan can:

1280.0

865.0

L 00.0 L
1 1

Hinh 4.3. Cdu tao lan can
g . = [(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,, = 2x0.24x178 = 85.44(m’)
Cot thép lan can: m,, = 0,15x85.44= 12.82 T(ham lugng co6t thép trong lan can va gd chan
banh 14y biang 150 kg/ m®)

-Trong lugng gd chan :

. 120.0

([

\25. |

Hinh 4.4. Cdu tao go chdn bdanh
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G,=(0.2+0.25)0.3/2x2.5=0.1688 T/m

Thé tich ctia go chin banh
V =2 x (0.240.25)0.3/2x 178 =24.03 (m’)
1.2. Két cau nhip dan

Nhip dan gom 5 dam tiét dién chit T dinh hinh ¢6 dim ngang véi chiéu dai L = 70 (m).
+ chiéu cao H=1,6(m).
+ bé day suon ddm b,= 20(cm)

+ bé day ban mat cau 20(cm)

1250
0. 150 _ .25 800 150 50
2 4 R S
| 20 8
I o] g
L 145 | 4X240.0 L 145

Hinh 4.5. Mdt cat ngang nhip dan

Khoi luong dam nhip dan dai 70 m

- Phan nhip dan dung két cdu nhip dim dai 70 m. Mat cat ngang gém c6 5 dam, khoang
céach giira cac dam la 2,4m, chiéu cao dam 1,6m.

- Chiéu dai tinh todn la: L, =70m

- Dién tich mat cit ngang mot dam chu:

F,.=0.2x2+4x(0.2x0.2/2)+0.2x1.2+0.6x0.25=0.87 m*

- Dién tich dim ngang: F,;=1.2x0.2=0.24 m* , ddm dai 8.8 m

- Diéntichméinsi  :F, =0.4x0.2=0.08 m*

Thé tich bé tong 1 nhip la :

V=5x0.87x70+4x0.08x70+0.24x8.8=329.011 (m*®)

Téng thé tich bé tong cho ca 2 nhip 1a: V =2 x 329.012 = 658.024(m*

Khéi Iuong c6t thép cho mot nhip din so bo (chon ham lugng c6t thép 1a 190 kg/m® ):

G =658.024 x 0.19=125.02 (T)

-L6p phtt mat cau gém 4 16p:
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+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuée 2cm
+L6p dém tao doc 2 cm
+ Chiéu day trung binh clia 16p pht mat cdu d,, = 12 cm va y,,=2,25T/m’
- Vay trong luong 16p phi mat cau
glp=0,12 10.5 2.25=2.835T/m
- Vay thé tich 16p phli mit cAu cho mot nhip dén 1a :
V,, =0,12x10.5x70 = 88.2 m’
Tong khoi lugng ctia 2 nhip dan Ia :
G=(329.011 x2.5+88.2x2.25+125.02)x2=2291.99 T
Il KHOI LUONG CONG TAC MG, TRU

I_1 C&u tao m@, tru cau

- M8 : Hai mé d6i xtng, diing loai mé nang chir U, bang BTCT tudng thang, dt trén nén méong coc
btct .

- Ban quéa do : Hay ban gidm tai co tac dung lam tang do ciing nén dudng khi vao dau cau, tao diéu
kién cho xe chay ém thuan, gidm tai cho mé hoat tai dimg trén lang thé truot. Ban qua do duoc dat
nghiéng 10%, mot dau g6i ké lén vai ke, mot dau g6i 1én dam bang BTCT, duoc thi cong 1ap ghép.

- Tru cau: Tru d&c BTCT, duoc dat trén nén mong coc btct

400

6000 D

N

1500
3100

74000

4300

3500 1800

1500

2000

L)

Hinh 4.3. C&u tao m§ M0

500
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+ Khéi luong mé cau :

Thé tich tuong canh : V= 2x[1.5x4.5 + 7.4x2.5 + 0.5x4.5x4.5]x0.5 = 35.38 (m’)

> Thétichthanmé : V,=(1.5x4.3 + 0.3x3.1 )x11= 81.18(m’)

> Thétichbemd : Vs = 2x8x12=192m°)
> Taco thé tich 1 mé : V. =35.38+ 81.18 + 192= 308.56 (m°)

> Khéi lugng hai mé : V = 308.56x 2 =617.12 (m*)
Sa b chon ham lugng cot thép trong mé 80 kg / m®
Khéi lugng cot thép trong2mdla:  m,=0.08x 617.12 = 49.36T)

+ kich thude tru cau :

5500 3000
[ ]
- N == == ==
o
3
R
S S
3 3
8 N|
o | O o
o (]
& &
14000 8000
Khdi Iuong tru ciu :
% Khai lugng tru lién tuc :
Hai tru c6 MCN gi6ng nhau nén ta tinh gép ca hai tru T1 va T2
> Thétich than try : V,,, = 5.6x3x18.5 + 3x0.5x3.14x1%x18.5 = 385.85 m*
> Thé tich bé& méng tru : Vineng = 14x2.5x8 = 280 m?
> Thétichdatang: V4 =1.0x1.0x0.4=0.4
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> Thétich 1tru: V=385.85+280+0.4=666.25 m®
> Thé tich 2 tru : V = 2x666.25= 1332.5m’
Thé tich BTCT trong cong tac tru cau: V =1332.5m*

Sa b chon ham lugng c6t thép than tru 1a 150 kg / m®, ham luong thép trong mong tru 1a 80 kg / m®

Nén ta c6 : khéi lugng c6t thép trong hai tru 1a :m,, = 2x(0.15x386.25 + 280x0.08) = 160.67 T

111 TINH TOAN SO COC TRONG MONG MO VA TRU :

[1l_1.1 tinh toan ma :

» Do tinh tai

Ta c6 dudng anh hudng ap luc 1én md do tinh tai nhu hinh Vvé:

70

Tinh tai két cdu nhip dan phan b6 déu trén nhip
g, =1.25x329.011 x2.5/70= 14.68 T/m
- Tinh tai 16p pht va lan can,gd chan phan bo déu trén nhip
g, = 1.5 x 2.835+1.25x( 2x0.1688+ 2x0.6006) =6.176T/m
- Téng tinh tai phan bo déu la:
g=g,+g,=14.68 + 6.176 =20.856 t/m
- Dién tich duong anh huéng 4p luc mé: o =35 m’
+ Phan luc do finh tai nhip
DC,,;, =35x14.68 =513.8 T
+ Phan luc do tinh tai ban than m&
DC,s=308.56x 2.5 x 1.25=964.25T
+ Phan luc do ftinh tai 16p phu va lan ca
DW =35x 6.176 =216.16 T

> Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)
LL =nm.y .(1+M).(Pi .y; )+ 1.75 @ (PL + WL)

100
Trong do6:
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n:So6lanxe,n=2.

m: Hé s6 lan xe, m = 1.

IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1
y : Hé so tai trong, y =1.75

(1+M) =1.25, v6i IM =25%
100

P, .y, :Tai trong truc xe, tung do dudong anh hudng.
o : Dién tich duong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k€ gém tai trong 9,3KN/m phan b6 déu theo
chiéu doc.
+PL : Tai trong nguoi, 3 KN/m® = Tai trong ngudi bo hanh phan bé doc trén cdu 13 PL
= (1.5%3) = 4.5 KN/m=0.45 T/m

+ Chiéu dai tinh toan ctia nhip L = 70 m
+ Pudng dnh hudng phan luc va so d6 xép xe thé hién nhu sau:

14_5;434_51— 4.33.51_ 9.3T/M
VI P PPl
_ R 70
1 jﬂ
v—Tl.Z
11.0 TTll.O T 0.93T/M

BN e

70

10,98

So do xép tai lén duong dnh huong dp luc mé
Tir so d6 xép tai ta xac dinh dugc phan luc goi do hoat tai tic dung.

- V&i t6 hgp HL-93K (xe tai thiét k& + tdi trong ngudi)
LL, o = 14.5% (140.938) + 3.5x 0.877 +35x (2x0.45+0.93) = =95.22 T
- V6i t6 hgp HL-93M (xe hai truc + téi trong lan)
LL,y oy = 11x(140.982) + 16.5x0.93 = 35.37 T
— LL,.. = Max( LLyy o LLiyon) = LLyy o = 95.22 T

- Khi x&p 2 lan xe bt 1gi hon ta c6 phan luc 1én m6 do hoat tai
LL =2x1x1.75x1.25x[14.5x (1+0.938)+3.5x0.877)]+1.75x 35 x 2(0.45+0.93) = 310.073T
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Téng tai trong tac dung lén ddy dai

Ppg au = 513.8 + 964.26+ 216.16 + 310.073=2104.28 T

II1.1.2 Xdc dinh stic chiu tdi cia coc tai mé:
Du Kién chiéu dai coc 1a : 30 m
-vat liéu .
- Bé tong cap 30 c6 fc’ =300 kg/cm?2
- Cot thép chiu luc AIl c6 Ra=2400kg/cm?2
M. 1.2.1 Sure chiu tdi cia coc theo vit liéu
Stic chiu tai cia coc D=1000mm
Theo diéu A5.7.4.4-TCTK siic chiu tai cta coc theo vat liéu lam coc tinh theo
cong thuc sau
Py=4.P,.
Vé6i P, = Cuong do chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh theo
cong thuec :
P, =@.{m.myf (A, - Ay +1,.A }=0,75.0.85{0,85. f .(A - A,) + f,.Ay}
Trong do :
¢ = Hé s0 stc khang, ¢p=0.75
m,,m, : Cic hé s6 di€u kién lam viéc.
f.” =30MPa: Cuong do chiu nén nho nhat cua bétong
f, =420MPa: Gi6i han chdy déo quy dinh cta thép
A.: Dién tich ti€t dién nguyén cuia coc
A =3.14x500°=785000mm?
A,: Dién tich ctia cot thép doc (mm?).
Ham lugng cot thép doc thuong hgp ly chi€ém vao khoang 1.5-3%. v6i ham
luong 1.5% ta c6:
A,=0.015xA _=0.015x785000=11775mm?
Chon c6t doc 1a ¢25, s6 thanh c6t doc can thiét la:
N=11775/(3.14x25% /4)=24 chon 25 $25 A,=12265.625 mm*
Vay stic chiu tai cia coc theo vat liéu la:
P, = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) = 1585.10*(N).
Hay P, = 1585 (T).
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» 1I1.1.2.2 Theo ddt nén

Chi tiéu 16p dat Li (m) Zi (m) Ti (T/m?)
Sét xam den chay déo 10.71 4 3.8

Cat nho chat vira 13 16 6.6
Sét xdm vang: B=0.4 6.29 8.9 2.5

Stic chiu tai ciia coc khoan nhoi tinh theo cong thiic:

P=k.m (o,RF,+UZa, T, L)

Trong d6:  m - hé s6 diéu kién lam viéc cua coc trong dat m = 1
k - Hé s6 dong nhat cua dat k = 0,7
U — Chu vi tiét dién ngang coc U = 3,14 m
T, - Cuong do tinh todn cua I6p dat thit i theo mat xung quanh coc
L, — Chiéu day cua I6p dat thi i ti€p xtc v6i coc (m)
o, - hé s¢ diéu kién 1am viéc cua dat dudi miii coc o, = 1
R; - Cuong do6 chiu tai ctia dat dudi miii coc (du kién coc dai 30m nén do siu
chan coc 12 30 m) dat dudi chan coc 1a sét xam vang B=0,4
= R;=300 T/m’
o, - Hé s6 diéu kién 1am viéc clia dit & mét bén coc phu thuoc vao phuong phap
tao 16 o, = 0,7( tra bang )

= P, =0,7.[1.300. 0,785 + 3,14.0,7(10.71%3.8+13%6.6+6.29%2.5)]=543.27T

Vay P = Min (Pd, Pvl) = 543.27 (T)

e Xdc dinh so' luong coc khoan nhoi cho méng mo'M,
Phan luc tai g6i do t6 hop tai trong & trang thdi gidi han cudong do I 1a:
Ry i =2104.28T
Cic coc dugc bo tri trong mat phang sao cho khodng céch giita tim cdc coc a > 3d (d : Puong
kinh coc khoan nhoi). Ta c6 :
V6i P=543.27T
Vay so luong coc so bo 1a :

n = fx R = 2XM =8.49(coc).
P 543.27
Véi - He so kinh nghiém xét dén luc ngang va momen S =2

Dung 12 coc khoan nhoi
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2x3000=6000

3000

1500

8000
[11.2_. XAC BINH SO COC TAITRU T1-T2
.21 Tinh toén tru :
> Do tinh tai
Tinh tai két cdu nhip dan phan b6 déu trén nhip
¢, =1,25. 1344.2729+2139.4963 —23.86T/m
70+110

- Tinh tai 16p phti va lan can,gd chan phan b6 déu trén nhip
g, = 1.5 x 2.835+1.25x( 2x0.1688+ 2x0.6006) =6.176 T/m
Tong tinh tai phan bo déu la:
g=g, +g,=23.86+6.176 =30.036T/m

Ta c¢6 dong anh hong ap luc 1én tru do tinh tai nh hinh v&(gan diing xem nh hinh tam giac):

- /0 | 110

Dong anh hong dp luc lén tru T1
- Dién tich dong anh hong dp luc g6i: @ =90m’
+ Phan luc do finh tai nhip

DC

nhip

=90x23.86=2147.4T
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+ Phan luc do finh tai ban than tru

DC,, = 666.25x2.5x 1.25 =2082.03 T

tru

+ Phan luc do tinh tai 16p phu va lan can
DW = 90x6.176= 555.84T
» Do hoat tai
- Do tai trong HL93 + ngoi (LL + PL)
LL =n.m.y .(1+%).(Pi 3y )+ 1.75 @ (PL + W)

Trong do6:
n:Solan xe ,n=2.
m: Hé s6 lan xe, m =1
IM : Luc xung kich (luc dong ) cua xe, (Theo 3.6.2.1.1)
y : Hé so tai trong, y =1.75

(1+M) =1.25, v61 IM =25%
100

P, .y, :Tai trong truc xe, tung do dong anh hong.
@ : Dién tich dong anh hong.
+ Tai trong lan (LL): Tai trong lan thiét k€ gébm tai trong 9,3KN/m phan b6 déu theo
chiéu doc.

+PL : Téi trong ngoi, 3 KN/m® = Tai trong ngodi bo hanh phan bo doc trén cau l1a PL =
(1.5%3) = 4.5 KN/m=0.45T/m
- Tinh phan luc 1én m6 do hoat tai
+ Chiéu dai tinh todn ctia nhip L =126 m
+ Dong anh hong phan luc va so do xép xe thé hién nh sau:
» Do hoat tai

- Do tai trong HL93 + ngoi (LL + PL)
LL=nm.y .(1+%).(R . )+ 1.75 @ (PL + W)

Trong do:
n:So6lan xe ,n=2.
m: Hé so lan xe, m = 1
IM : Luc xung kich (luc dong ) cua xe, (Theo 3.6.2.1.1)
y : Hé so tai trong, y = 1.75
(1+M) =1.25, v6i IM = 25%
100
P, ,y, :Tai trong truc xe, tung do dong anh hong.
o : Dién tich dong anh hong.
+ Tai trong lan (LL): Tai trong lan thiét k& gém tai trong 9,3KN/m phan bs déu theo
chiéu doc.

+PL : Tai trong ngoi, 3 KN/m* = Tai trong ngoi bo hanh phan bé doc trén ciu 1a PL =
(1.5%3) = 4.5 KN/m=0.45T/m
- Tinh phan luc 1én mé do hoat tai
+ Chiéu dai tinh todn ctia nhip L =180 m
+ Dong anh hong phan luc va so do xép xe thé hién nh sau:
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1.2 M

P=11T ‘P=1 1T
A\

P=35T P=14.5T pP=14.5T P=3.5T P=14.5T P=14.5T

So do xép tdi lén dong anh huong dp luc tru T1

Tir so d6 xép tai ta xac dinh doc phan luc goi do hoat tai tac dung.

- V6i t6 hgp HL-93K (xe tai thiét k& + tdi trong ngoi)

LL,y o = 14.5% (140.938+0.82+0.78) + 3.5 (0.877 +0.83)+90 x (2x0.45+0.93) =

=22195T
- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LLy o3m = 11x(1+0.989) + 90x0.93 = 105.58 T
= LL_. =Max( LLy os; LLiy osn) = LLyy o3¢ = 221.95 T
- Khi x&p 2 lan xe bat 1gi hon ta c6 phan luc 1én mé do hoat tai
LL = 2x 1x 1.75x 1.25x [14.5% (1+0.938+0.782+0.78)
3.5x(0.877+0.83)]+1.75x 90x2 x (0.45+0.93) =563.57 T

Vay :
Pogya = 2147.4 +2082.03 + 555.84 + 563.57=5348.84T

111.2.2. Xdc dinh sifc chiu tdi cda coc tai tru:

< DuKkién chiéu dai coc la : 40m

-vat liéu :

- Bé tong cdp 30 c6 fc’ =300 kg/cm2
- Cot thép chiu luc AIl c6 Ra=2400kg/cm2
- Ill.2.2.1Stre chiu téi cda coc theo vt liéu
Stic chiu tai ciia coc D=1000mm

Theo diéu A5.7.4.4-TCTK siic chiu tai ctia coc theo vat liéu lam coc tinh theo cong

thuc sau
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Py =¢.P,.

P, = Cuong d6 chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh theo cong thic :

P, = @.{m.myf (A - Ay +1,.Ay}=0,75.0.85{0,85. f.".(A. - Ay) + £, . Ay}

Trong do :

¢ = Hé s0 suc khang, ¢=0.75

m,,m, : Cic hé s diéu kién lam viéc.

f.” =30MPa: Cuong do chiu nén nho nhit cua bétong

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

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

A =3.14x500°=785000mm?*

A, Dién tich clia c6t thép doc (mm?).

Ham luong c6t thép doc thuong hgp 1y chi€ém vao khoang 1.5-3%. v6i ham luong 1.5%

ta co:

A,=0.015xA =0.015x785000=11775mm?>

Chon co6t doc 1a ¢25, s6 thanh c6t doc can thiét la:

N=11775/(3.14x25> /4)=24 chon 25 ¢25 A,=12265.625 mm®

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

Ill.2.2.2 Strc chiu tai clia coc theo dat nén:

Chi tiéu 16p dat Li (m) Zi (m) Ti (T/m?)
Cat nho chat vira 14.7 18.6 7.5
Sét xdm vang B=0.4 253 29 11.9

Stic chiu tai ciia coc khoan nhoi tinh theo cong thiic:

P=k.m (o,RF, + UZa, T, L)
Trong d6:  m - hé s6 di€u kién lam viéc cta coc trong dat m = 1
k - Hé s6 dong nhat cua dat k = 0,7
U — Chu vi tiét dién ngang coc U =3,14 m
T, - Cong do tinh toan ctia 16p dét tha i theo mat xung quanh coc
L, — Chi¢u day cua 16p dat thi i ti€p xiic vé6i coc (m)
o, - hé s diéu kién 1am viéc cua dit d6i miii coc o, = 1
R;- Cong do chiu tai cua dat déi mii coc (du kién coc dai 40m nén do sau chan
coc 1a 40 m) dat déi chan coc la sét déo cing B= 0,4
= R, =340 T/m’
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o, - Hé s6 diéu kién lam viéc cua dat & mat bén coc phu thudc vao phong phap

tao 16 o, = 0,7( tra bang )
= P, = 0,7%[1*370%0,785 + 3,14*0,7(14.7*%7.5+17x11.9)] = 960.78 T)
Vay P = Min (Pd, Pvl) = 960.78 (T)

e Xdc dinh s¢' luong coc khoan nhoi cho mong truT1
Phén luc tai g6i do t6 hop tai trong & trang thai gi6i han cong do I 1a:
Ppgy a = 5348.84T
Cic coc dgc b6 tri trong mat phang sao cho khodng cich giita tim c4c coc a > 3d (d : Dong
kinh coc khoan nhoi).
Vay s6 long coc so bo 1a :
n =g x 5:2*w: 12.87(coc).
P 960.78
Véi B - He so kinh nghiém xét dén luc ngang va moémen =2

> Dung 15 coc khoan nhéi ¢1 m b6 tri thé hién trén hinh vé.

o
S
s ® =
g 5 | O O g
R
“ D=1m
1000 4x3000=12000
14000
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IV Téng mic ddu tu phuong an 1

Don gia Thanh tién
TT |[Hang muc cong trinh Pon vi | Khéi lugng 1000 d 1000 d
Tong mic dau tu pa | A+B+C 51484673.79
A, |Gia tri du todn xay lap T+IT+ITT 49368865.28
L, Két célu phén trén
1 r]?"CTnhip m’ 312.444 8,000 2.499.552.00
2 |BTCT nhip lién tuc m’ 2003.216 8,000 11,813,920.00
3 |Go6i dam lién tuc Cai 8 100,000 800,000.00
4 |Go6i dam gian don Cii 20 8,000 160,000.00
5 [Khe co gian m 48 2,000 96,000.00
6 |LSp phong nude m’ 2928 100 292,800.00
7 |Bétong at phan mat cau m’ 307.44 1,300 399,672.00
8 |Bétong lan can, gd chin m’ 150.06 1,000 150,060.00
9 | 6ng thoat nudc Cai 18 150 2,700.00
10 [Pén chiéu sing Cot 12 8,500 102,000.00
Téngl 16,316,704.00
I, K&t cdu phan dudi
1 |Bé tong mo m3 853.58 800 509,936.00
2 |Cét thép mo T 49.36 8,000 404.720.00
3 |Bé tong tru m3 1332.5 8000 1,224,320.00
4 |Cét thép tru T 160.67 8,000 1476000
5 |Coc khoan nhéi D100 1500 8,500 12,750,000.00
6 |Cong trinh phu tro % 20 142434445 | 3,157,795.20
Téngll 18,946,771.20
I+11 35,263,475.20
111 | Xay 1dp khac(%) % 20% 7052695.04
A=I+II+I1T 42316170.24
B, |Chi phi khdc(%) 10% I+11 7052695.04
1 |Khao sat thiét k&,QLDA %
2 |Dén bu, gidi phong mat bang %
3 |Ra pha bom min %
Téng B 7052695.04
A+B 49368865.28
G Chi phi du phong(%) % 5 A+B 211530851
D Chi tiéu toan bo 1 m? cdu 14251982
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IV .1_ PHUONG AN THI CONG SO BO:

1_ THI CONG MO CAU

Budc 1 : San (i mat bang
- San (i mat bang xay dung mé
- Dinh vi tim mé.
- Tao I6p dém

Budc 2 : Dinh vi va thi cdng coc khoan nhoi

- X&c dinh vi tri tim cac coc tai méng mo

- Dung gia khoan , ha dng vach thi cong coc khoan nhoi
- Lap dat hé théng cung cap vira bentonit

- Dung may khoan tién hanh khoan coc

- Lam sach hé khoan , ha I6ng thép, d6 bé tong coc

Budc 3 : Dao dat hé mong

- Dung may xuc két hop vdi thi cong dao dat hd mong dén cao do thiét ké.
- Dat may bom hit nudc hd mong dong thai dat khung chéng coc van thép
- X{rly dau coc , udn c6t thép dau coc

Budc 4: Thi cong bé ma, than md, tudng canh , tuong dau

- V& sinh, dam chat day h6 mong, d6 bé tong 16t day 10cm

- La&p dat c6t thép, dung van khuon, bé bé tong bé méng, dung may dé bom bé tong
- La&p dat c6t thép, dung van khuon, b6 bé tong xa mi, tudng dinh, tudng canh
Budc 5 : Hoan thién mo

- Pap dat sau m6, Iap dat ban dan, xay chan khay, tir non.

- Hoan thién mé cau.

2_THICONG TRU :

Budc 1 : Dinh vi coc khoan nhi
-Lap dat hé théng coc dinh vi , xac dinh vi tri tim tru, tim cac coc tai mong
-Lap dung gia khoan , ha 6ng vach thi cong coc khoan nhdi
Budc 2 : Thi cdng coc khoan nhoi
-Lap dat hé théng cung cap vira bentonit va hé thdng thal mun khi khoan coc
- Duing may khoan coc dén cao do thiét ké
- Lam sach hé coc , ha long thép
- DG bé tong coc
Budc 3 : Thi cong vong vay coc van
-Lap dung coc van thép loai lassen bang gia
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- Lap dung vanh dai trong va vanh dai ngoai coc van
- Bong coc dén do sau thiet ké
- Lap dat may bom hat nuéc day méng
Budc 4 : Thi cong bé méng
-D6 bé tong bit day , hat nudc trong hé mong
-Dap dau coc , udn cot thép dau coc , vé sinh hd mong
- Lp dat van khuon , I&p c6t thép , d6 bé tong bé mong

Budc 5 : Thi cong than tru
- Dung da gido van khuon than tru
- Dung may bom d6 bé tong than tru

Budc 6 : Hoan thién tru
-Thao van khuén , da giao
- THu gion cong trudng

3 THI CONG KET CAU NHIP

Budc 1 : Thi cong khéi KO trén dinh cac tru
- Tap két vat tu phuc vu thi cong
Lap dung hé da gido md rong tru
Du (g luc cac bo cap trén cac khoi KO
Lap dat van khuon, c6t thép, d6 bé tong khéi KO
Cé dinh cac khai KO va than tru thong qua cac thanh du ing luc
Khi bé tong dat cudng do, thao d& da giao mé rong tru

Budic 2 : Duic hang can bang
1 .Thi cdng cac dot tiép theo ddi xtng qua tru
- Lap dung cac cap xe duc can bang 1én cac khéi KO
D6 bé tong cac dét duc trén nguyén tac déi ximg can bang qua cac tru
Khi bé tong di cudng do theo quy dinh, tién hanh cang kéo cot thép
2 . Thi cdng dot duc trén da giao
Lap dung tru tam , da gi4o , van khuon
- Lap dat cot thép , 6ng gen
- D4 bé tong
- Khi bé tong dat cudng do , tién hnah cang kéo cot thép dul

Budc 3 : Hop long nhip bién
- Di chuyén xe duc vao vi tri d6t hop long, dinh vi xe dic
- Can chinh cac dau dam trén méat bang va trén trac doc
- Dung céc thanh chdng tam, cang cac thanh DUL tam thoi
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- Khi bé téng dd cudng do, tién hanh cang kéo cot thép
- Bom vira 6ng ghen

Budc 4 : Hop long nhip chinh
- Can chinh cac dau dam trén méat bang va trén trac doc
- Dung céc thanh chdng tam, céng cac thanh DUL tam thoi
- Khi bé tong di cudng do, tién hanh cang kéo cét thép
- Bom vira 6ng ghen

Budc 5 : Hoan thién cau
- Thi cdng I6p phU , lan can , bd hanh
- BG tri hé thdng thoat nudc va hé théng chiéu sang trén cau

PHUGNG AN 2: CAU GIAN THEP
-Khé cau 8+2x1.5m

- Dan c6 duodng bién song song c6 thanh ding thanh treo.

- Chiéu cao dan H= 10 m.

- Chiéu rong khoang dan d = 8.4 m.

- S6 khoang dan n = 10.

- Thép hgp kim thap cé:
+ Cuong do chiu luc doc truc R,=2700kG/cm’.
+ Cuong do chiu nén khi uén R, =2800kG/cm’.
+ Trong lugng riéng y =7.85 T/m’.

- Khoang céach tim 2 dan chu :B = 8.4m.

- Chiéu dai tinh toian dan cau L = 84 m.
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MAT CAT NGANG CAU
TL 1:125
9000
2670 2660 2670
[—
2
(=
2
1360 | 2640 2640 | 1360
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S C ]
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’ ‘500|550‘ 4X1700 ’550‘ i
1800 | 8000 | 1800

Hinh 4.2 Cdu tao hé dam mdt cdau

I.1. Cau tao hé mat cau.
-L6p phtt mat cau gébm 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuée 2cm
+L6p dém tao doc 2 cm
+ Chiéu day trung binh ctia 16p phlt mat ciu dtb = 12 cm va y =2,25T/m3

II_1 Cau tao mo tru :

IT_1.1 : Kich thudc co ban :

e Mo M1 dung loai moé nhe:

Kich thudc nhu sau :
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L 5120 ., 300

O o
= -
S
S S
1500, 2
S
&
500 1000
703000 [T
5000
Hinh 4.3: C4u tao mo
e Trucau:

Két cdu gian thép nhip don gian cho trong lugng ban than kha nhé so véi cac loai so do két

cau khéc.Do vay dé tiét kiém vat liéu ,vira tao dang thanh thoét cho két cau nén sir dung két

cdu tru cot.
12000 3500
W 1500 = % %
| | ﬁ
T 3000 4000 3000
§ § I D —
& I
3000
- S S o
5 g g
w00 U0 (1 so |l (I [
12000 8000
Hinh 4.4: Cau tao Tru chinh
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II 1.2. Tinh toan khoi luong:

+ Khoi luong mo ciu ;

YV V VYV

>

Khoéi lugng tudng canh : V= 2x[1.5x4 + 5.5x2.5 + 0.5x4x4]x0.5 =27.75(m"”)

Khéi lugng than mé @V, =(1.5x4 + 0.3x1.2 )x11 =69.96 (m’)
Khoi luong bé mo Viems = 2x5x12=120 (m?)
Ta c6 khéi lugng mot mé : V,=27.75 + 69.96+ 120=217.71 (m°)

Khéi luong hai mo : V = 253.65 x 2 = 507.3 (m?)

So bo chon ham luong cot thép trong mé 80 kg /m®

Khoi lugng cot thép trong 2 méla:  m,=0.08x217.71=17.41(T)

+ Khéi luong tru chinh :

>

>

>
>
>

Khéi luong than tru : V= 13x20.0x3+3.5x0.5x3.14x1x12 =680.52 ( m’)

Khoi lugng méng tru : 'V, = 2.5x12x8 — % x0.5x0.5x12x2.5=192(m")

Khéi lugng mil tru : V,, =13x1.5x3.5 - 2(0,5x0,6x1.6x13)= 38.22 (m°)
1ra = 680.52 + 192+ 38.22=910.74 (m’)
Khéi lugng 2 trula: V=2x910.74= 1821.48( m°)

Khoi lugng 1 trula: V

Thé tich BTCT trong cong tc tru ciu: V = 1821.48m’

So bo chon ham lugng c6t thép than tru 1a 150 kg/m®, ham luong thép trong moéng tru 1a 80

kg /m?®

Nén ta c6 : khoi lugng cot thép trong 1 tru 1a

m,, = 0.15x680.52 + 0.08x192 + 38.22x0.1 = 121.26 (T)

Téng lugng cot thép trong 2 tru 1a : 121.26x2 = 242.52T

III__Khoi luong cong tac két cau nhip :

So do cau: 3x84 (m)

» Trong lugng 16p phlt mat cau (tinh cho toan cau)

- L6p pht mat cau:

+ Bé tong nhya hat min 7 cm

+ L6p bao vé (bé tong ludi thép) 4 cm

+ L6p phong nuGe 1cm

+ Lép dém (tao doc 2%, tao phang) 3cm
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+ Chiéu day trung binh ctia I6p phlt mat ciu d,, = 15 cm va y,,=2,25T/m’
- Vay thé tich 16p phu mit ciu
V), =0,15x 10x 180 =270 (m®)

- Cot lan can va tay vin lay:

Bang 4.5
Trong lugng cot lan can va tay vin 0,083 | T/m
Trong luong dai déu cua cot lan can P, | 0,013 | T/m
Trong lugng dai déu phan tay vin P, | 0,07 T/m

V,. =0,083%2x 180 = 29.88 m’

- Cot thép lan can, tay vin: m;_ =0,1x29.88 =2.988 T
» Khoi luong gian chu :

+Ke&t cau dan thép nhip 84 (m) (1 nhip).

Trong lugng trén 1m® chia két ciu 4o dudng va phan bo hanh so bo chon:

+Trong luong thép hé dim mat cAu c6 dam doc va ddm ngang so bo 1a 80+120(kg/m?) 1ay
trung binh 1a 100(kg/m>).

+Trong luong thép clia phan nguoi di 40(kg/m?).

Trong luong dan chu tinh theo cong thiic:

gd :ntho+nthlc+nthchaX|

E—nt xax|x(l+a)
v

Trong do :
* |:1anhip tinh todn cla gian , 1=84 m
n, :1a cdc hé s6 vuot tai hoat tai ,tinh tai va cac 16p mat cau .

= n,n,

Theo tiéu chudn 22TCN 272-05 :n, =1.75,n, =1.5,n, =1.25

R : 12 cudng do tinh todn cta thép lam dan , R = 27000 (T /m?)
* y :latrong lugng riéng cta thép, ¥ =7.85 (T /m?)
= g . latrong lugng mat cau va dudng ngudi di .

g o= (0.15x10.5x84x2.25 + 0.083x2x84x2.5 ) /84 = 3.958 (T/m)

» Kk, :latai trong tuong duong clia tat ca cdc hoat tai (0t0 + ngudi) , ké ca hé s6 phan bo

ngang,hé so lan xe va hé so6 xung kich.Dugc tinh theo cong thiic:

GVHD:THS. PHAM VAN THAI - 114 -
THS. TRAN ANH TUAN
SVTH: NGUYEN HOU HA - LGP CP1001



TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

IM
ko = m[l"‘EJQHLgsmgTR +Mmgs.4,, +MMg .4y

Trong do:

- IM: luc xung kich tinh theo phan tram; IM=25%

- m: hé s6 lan xe; vi ¢6 2 lan nén m=1

- TNy, N, 80 1an xe HLY3 va s6 lan nguoi di bo

- Qpros» Oyt 1l trong Ot0 va nguoi; qyy4;=0,93 T/m, q,,=0.3 T/m?

- b: bé rong mot 1an ngudi di bo; b=1.5m

- mgp , mgy, mgy, : hé s6 phan phoi ngang xe 3 truc , lan , nguoi .

MAT CAT NGANG CAU
TL 1:125
9000
2670 2660 2670
[—
uw)
A
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)
b
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1 T T il 50
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G180

N
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=
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8¢ec’l

So d6 dit tai xac dinh hé sd phan phdi ngang gian chu
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C MEE Wags (yTLzyF’)xBn = (1238 + 1.050)x1.5/2 = 1.716

- mgy =mg = 0.5x(y, +y, +y; + ¥y, ) =0.5x( 0.863+0.637+0.488+0.262) = 1.125
K,=1x(14025)x 1.125x 049+ 1.125x 093+ 1.716x03x2 =276 (T/m)

* a:lacac hé so dac trung trong lugng cho két cdu dan nhip gian don : a=3.5
» o :lahé so tinh dén trong luong ctia hé lién két , 1ay a =0.1
Thay s6 vao cong thiic tinh trong luong 1 dan chu :

1.75x2.76 +1.5x3.958+1.25x2.6175

M—1.5x3.5x84x(1+ 0.1)
7.85

gd = (

)x3.5x84=1.51(T/m)

Trong luong dan dugc nhan véi hé so cdu tao c = 1.8
Vay trong lugng thuc t€ tinh cho toan bo dan trén 1m dai la:
G,= 1.8x1.5x2 = 5.4(T/m)
Trong lugng hé lién két :
G,=0.1xG,=0.1x5.4= 0.54 (T/m)
Trong luong 1 gian thép ( gian chu + hé lién két ) / m dai cau :
G = (G, + Gyp=(5.4+0.54 )=5.94 (T/m)
Trong lugng gian thép cho 1 nhip la : G=5.94 x84 =498.96(T)

IV__.Tinh todn so bo s0 luong coc trong mong :

Tinh todn so bo s6 lugng coc trong méng cho m6 va tru bang céach xac dinh cdc tai trong
tac dung lén dau coc, dong thoi xdc dinh stc chiu tai cia coc. Tir d6 so bo chon s6 coc va b
tri coc.

IV.1. Xéc dinh s6 coc trong mo M1 :

% Xac dinh tai trong tac dung 1én diy mo

- Luc tinh todn dugc xac dinh theo cong thiic:
Q= Z mY:Q;

Trong do: Q, = Tai trong tiéu chudn
n,Y,: He s6 diéu chinh va hé s tai trong

- Heé s6 tai trong dugc 1ay theo bang 3.4.1-2 (22TCN272-05)
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> Do tinh tai :
- Tinh tai 16p phti va lan can phan b6 déu trén nhip
2, =1.5x(0.15x10.5%2.25 +2x0.083%x2.4) =5.913 T/m

Ta c6 duong anh huong ap luc 1én mo do tinh tai nhu hinh vé:

84

Hinh 4.7: Buong anh huong ap luc 1én mé MO
- Dién tich dudng anh hudng 4p luc mo: w=42 m’
+ Phan luc do tinh tai ban than gian thép
DC,,;, = 0.5x 84 x5.94 = 249.48(T)

nhip
+ Phan luc do tinh tai 16p phu va lan can :
DW =0.5x84 x 5913 =248.35 (T)
- Téng tinh tal nhip tdc dung l1én mo : P, = 249.48+ 248.35 =497.83 T

+ Phan luc do tinh tai ban than mo :

P, =497.83x 2.4 x 1.25=1493.49 (T)

> Do hoat tai

- Tinh phan luc 1én m& do hoat tai
+ Chiéu dai tinh todn ctua nhip L =84 m

+ Dudng anh hudng phan luc va so d6 xép xe thé hién nhu sau:

T6 hop hoat tai 1 : xe 3 truc + tai trong lan :

14-34-3 0.93T/M
14514535

VAP PPl

84

o0 I~

0.94
0.89
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LL, =14.5x(1+0.948) + 3.5x0.897 442 x (0.940.93) = 108.24T
+ T4 hop hoat tai 2 : xe 2 truc + tal trong lan :

LL, =11x(1+0.986) + 42x0.93 =60.91T

—t2 0.93T/M
11.(ﬂ11.o
HEEEEEEEEEENEREEEEEEEN
84
16
o

LL, = 11x(1+0.986) + 42x0.93 = 60.91T

+ Vay hoat tai tic dung 1én m6 : LL= max ( LL1, LL2 ) = 108.24T
- Khi x&p 2 lan xe bat 1gi hon ta c6 phan luc 1én mé do hoat tai

LL=2x1x1.75x1.25x[14.5% (1+0.48) + 3.5x 0.897 ]+1.75x 42x 2 x(0.45+0.93) = 24213 T

+ Téng tai trong tdc dung lén mo :
P=P,+P, +LL=497.83 + 1493.49+ 242.13 =2233.45T

S6 lugng coc trong mo :

N= ,[)’Xi = 1.5x 223345 =6.58coc =>chon 8 coc khoan nh6i D=1 m
P 54327
5000
1 S
Te]
i \
\
3 =
o
S
Ye)
S
S I B B R

llo o
S 3
=

g O O

©
i 3000 1000
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IV 2. Xac dinh so6 coc tai tru T1 -T2

e Tai trong tac dung l1én tru T1:
Tai trong thuong xuyén: (DC , DW)
- Gom trong luong ban than tru va trong lugng két cau nhip:
- Trong luong ban than tru:
P, =24xV,, 125=910.74 x 1.25x2.4 = 2732.22 (T)
- Trong luong két cau nhip(Hé dam mat cau, két cdu ban mat cau, 16p
phu, lan can, go chan):
> Do tinh tai

tru

- Tinh tai 16p phti va lan can phan bo déu trén nhip
2, =15x(0.15x10.5%2.25 +2x0.083%x2.4) =5.913 T/m

Ta c6 duong anh hudng ap luc 1én tru do tinh tai nhu hinh vé:

84 84

Hinh 4.11: Budng anh huong ap luc 1én tru T1
- Dién tich duong anh huéng 4p luc goi: W =34m’
+ Phan luc do finh tai nhip gian :

DC

nhip

=0.5x164x3.42 =280.44 (T)
+ Trong lugng ban than tru :

DC,,=910.74 x 1.25x2.4 = 2732.22 (T)

tru

+ Phan luc do tinh tai 16p phu va lan can :
DW=05x164x5913=48486T

> Do hoat tai :

+ T6 hop hoat tdi 1 : xe 3 truc + tai trong lan :

LL, = 14.5x(14+0.948) + 3.5x0.948 +84 x (0.940.93) = 185.28T
4343

14/518.53.5

LTI T P e r e P T PP P I T T T T T
84 84

0.93T/M

0.948

+ T6 hop hoat tai 2 : 2 xe 3 truc + tai trong 1an :
LL, = 2x1x1.75 x1.25 x(14.5x(1+0.948+0.77 + 0.719 ) + 3.5x(0.948 + 0.667)) +84x2
x1.75x(0.45+0.93) = 648.45T
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0.93 T/m 4343 . 4A3
14514.5[3.5 ~ 14514.5]3.5
HHHHHH% VILIPI TP TPl l8L4HLHHHHH
o~
33 S
o o oo

+T6 hop hoat tdi 3 : 1 xe 2 truc + tai trong lan :
LL,=11x(1+0.985) + 84x0.93 =91.05T

0.93 T/m

LRI
84

1.
11{1

o
-
(e)

+ Hoat tal tac dung 1én tru : LL=max ( LL1, LL2,LL3 ) = 648.45 (T)
Téng tai trong tdcdung 1én tru : P=280.44 + 2732.22 + 484.36 + 648.45 = 4145.47 (T)

S6 luwong coc trong tru : N= xi = 2X 414547 =10.35 coc
P 960.78
Vay chon s6 coc trong méng tru 1a 12 coc khoan nhoi D=1m
83
gg O O
3000
{ 12000
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V.Lap tong mitc dau tu

Téng mitc ddu tu phuong 4n 11

‘ . DPon gia Thanh tién
TT | Hang muc cong trinh Don vi Khoi luong 1000 d 1000 d
Téng mic dau tu pa 111 A+B+C 52901057.17
A | Gia tri du toan xay lap [+II+I11 50727041.12
I Két cau phan trén
1 Ba nhip gian thép T 948 25,000 20,280,000.00
2 Bétong lan can,gd chan m3 157.2 1,000 157,200.0
3 Bétong at phan mat cau m’ 302.4 1,300 393,120.00
4 Gai cau thép Cai 12 100,000 1,200,000.00
5 Khe co gian m 53.6 2,000 107,200.00
6 Lép phong nudc m’ 2,952 100 295,200.00
7 Heé thong chi€u sang Cot 12 8,500 102,000.00
8 ong thoét nudc Cai 13 150 2,700.00
Téngl 22,537,420.00
I Két cau phan dudi
1 Bé tong mo m3 507.3 800 491,024.00
2 C6t thép mo T 17.41 8,000 139,280.00
3 Bé tong tru m3 1821.48 1,000 18214800.00
4 Cot thép tru T 52.93 8,000 423,440.00
s Coc khoan nhéi D100 m 1120 8,500 9,520,000.00
6 Cong trinh phu trg % 20 2,282,696.80
Tongll 13,696,180.80
I+IT 36,233,600.80
I | Xay lap khdc(%) % 20% 7246720.16
A=T+II+IIT 43480320.96
B, | Chi phi khdc(%) 20% I+11 7246720.16
1 | Khao sat thiét k&,QLDA %
2 | Dén bu, gidi phéng mat bang %
3 | Ra pha bom min %
Toéng B 7246720.16
A+B 50727041.12
C Chi phi du phong(%) % 5 A+B 2,174,016.05
D Chi tiéu toan bo 1 m* cdu 13.308.75
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VI_PHUONG AN THI CONG SC BO

1.THI CONG MO CAU

Budc 1 : San (i mat bang
- San (i mat bang xay dung mé
- Dinh vi tim mé.
- Tao I6p dém

Budc 2 : Dinh vi va thi cong coc khoan nhi

- X&c dinh vi tri tim cac coc tai moéng mé

Dung gia khoan , ha éng vach thi cong coc khoan nhoi
Lap dat hé théng cung cap vita bentonit

Dung may khoan tién hanh khoan coc

Lam sach h6 khoan , ha I6ng thép, d6 bé téng coc

Budc 3 : Dao dat hd mong

- Dung may xuc két hop vai thi cong dao dat hé mong dén cao do thiét ké.
- Dat may bom hit nude hé mong dong thdi dat khung chong coc van thép
- X ly dau coc , udn c6t thép dau coc

Budc 4: Thi cong bé md, than m&, tudng canh |, tudng dau

- Vé sinh, @m chat day hé mong, d bé tong I6t day 10cm

- L&p dat c6t thép, dung van khuon, bé bé tong bé mong, dung may dé bom bé tong
- L&p dat c6t thép, dung van khuon, bd bé tong xa md, tuang dinh, tudng canh

Budc 5 : Hoan thién mo

- Dap dat sau m6, Iap dat ban dan, xay chan khay, tir non.
- Hoan thién mé cau.

2 .THICONG TRU :

Budc 1 : Dinh vi coc khoan nhi
-Lap dat hé thng coc dinh vi, xac dinh vi tri tim tru, tim cac coc tai mong
-Lap dung gia khoan , ha 6ng vach thi cong coc khoan nhéi

Budc 2 : thi cdng coc khoan nhoi
-Lap dat hé théng cung cap vita bentonit va hé thdng thal mun khi khoan coc
- Duing may khoan coc dén cao do thiét ké
- Lam sach hé coc , ha ldng thép

- D6 bé tong coc
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Budc 3 : Thi cong vong vay coc van
-Lap dung coc van thép loai lassen bang gia
- Lap dung vanh dai trong va vanh dai ngoai coc van
- Dong coc dén do sau thiét ké

- Lap dat may bom hat nude day mong

Budc 4 : Thi cong bé méng
- DG bé tong bit day , hat nudc trong hd mong
- Dap dau coc , udn cét thép dau coc , vé sinh hd mong

- L&p dat van khuon , I&p c6t thép , d6 bé tong bé méng

Budc 5 : Thi cong than tru
- Dung da gigo van khuon than tru
- Dung may bom d6 bé tong than tru

Budc 6 : Hoan thién tru
- Théo van khuén , da giao
- Thu gion cong trudng

3.THI CONG KET CAU 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 gan bo
Budc 2 : Lap dung céac khoang trén dan gido, tru tam
- Lap 4 khoang dau tién trén dan gido lam doi trong
- Dung hé cap neo két cdu vao mo
- Chém, chen chat cac goi di dong
- Dung c4u chan ciing 1ap hang cdc khoang cdn lai ctia nhip. Cac thanh dan dugc chd
ra vi tr 1ap hang bang hé ray
Budc 3: Hop long nhip giita
Budc 4 : Hoan thién cau
- Théo bd céc thanh lién tuc hod két ciu nhip
- Thédo bo cac ném chen cac goi di dong, cac chi tiét neo két cau vao ma tru

Lap dung hé ban mat cau

Thi cong 16p phti mat cau
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- 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

V.11 SO SANH CAC PHUONG AN VA LUA CHON
V.111 Phuong 4n chu BTCT UST nhip lién tuc
VII1.1.1 Uu nhugc diém
- Uu diém
+ Dang cau dep, phu hgp vai canh quan kién trdc thanh pha.
+ Vuot duge nhip 16n, ¢6 (ng dung cac tién bo khoa hoc ky thuat.
+ Két c4u hién dai, phu hop vai cong nghé thi cong hién nay, phu hop véi xu thé phat trién cla
nganh cau, dam béo giao thong dudng thuy tét.
+ Khéc phuc dugc cac nhuoc diém clia ciu thép. Cau BTCT bao dudng it hon rat nhiéu so véi cau
thép.
+ Mat bang ciu thong thoang.
+ it khe bién dang, dudng xe chay la dudng cong tran nén xe chay ém thuan.
+ Tan dung vat liéu dia phuong
- Nhuoc diém
+ K&t cau la hé siéu tinh nén xuat hién tmg xuat phu do Itn khong déu, do nhiét do, tur bién...
+ Thi cong phurc tap.
+ Phai nhap ngoai mot s6 cau kién dac chling: Cap UST, g6i cau...
T6n kém va tuong ddi phre tap khi chudn bi hé da gigo dtic doan dam dau mé sat tru T1
V.11 2Phwong 4n cu gian thép nhip don gi an
VI11.2.1 Uu nhuoc diém

-Uu diém

+ Tién do thi cong nhanh do khdi lugng cong xudng hoa nhiéu.

+ K&t cAu cau va cong nghé thi cong hién dai phu hgp vai cong nghé thi cong hién nay, khong anh
hudng va phu thudc vao dia hinh, diéu kién thdng thuyén.

+ Gia thanh xay dung tuang dgi thap.

+ Khong can mét bang thi cong rong do cac chi tiét hau hét dugc ché tao tai nha may.
-Nhuoc diém

+ Nhiéu khe bién dang, duang dan héi gy khdc nén méat cau kém ém thuan.

+ C6 nhiéu tru trén séng, han ché thong thoang dong chay va giao thong dudng thuy.

+ Cong tac duy tu bdo dudng phai thudng xuyén lién tuc, ton kém do khi hau cla Viét Nam c6 do
4m cao.

+ Khi thong xe gay nhiéu ti€ng on.
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VI1.3 Lua chon phwong 4n va kién nghi

Qua so sanh va phan tich wu, nhugc diém, chi tiéu kinh té k§ thuat cia cic phuong an. Xét
nang lyuc, trinh d§ cong nghé, kha nang vat tu thiét bi cua cac don vi xay lép trong nudc, nham
nang cao trinh do, tiép can voi cong nghé thiét ké va thi cong tién tién, dép tmg ca hién tai va
tuong lai phat trién ctia khu kinh té.

Dua trén nhiém vu cta do an tot nghiép.

Kién nghi: Xay dung cdu theo phwong 4n ciu BTCT UST nhip lién tuc cic ndi dung
sau:
IV 4.1. Vi tri xdy dung

Ly trinh: Km0 +10 dén Km0 + 260
1V.4.2. Qui mé va tiéu chuén

Cau vinh ciru bang BTCT UST

Kho thong thuyén tmg voi song cap I1 1a:; B = 60m va H = 9m.

Kho cau: B =8.0 +2x1.5 m.

Tai trong: Xe HL93 va tai trong ngudi 450kg/m? hay 450KN/m?,

Tén suat luc thiét ké: P = 1%.

Quy pham thiét ké: quy trinh thiét ké cAu cong theo trang thai gii han 22TCN —
272-05 cua BO GTVT.
1V.4.3. Tién d thi cong

Khoi cong xay dung du kién vao cudi nam 20.., thoi gian thi cong du kién ... nam.
1V.4.4. Kinh phi xdy dung

Theo két qua tinh toan trong phan tinh tong muc dau tu ta dy kién kinh phi xdy dung cau
qua séng Binh Tri¢u —Sai Gon theo phuong an kién nghi vao khoang 49368865.28 dong.

1V.4.5. Nguon vén

Toan bd ngudn von xay dung do Chinh phua cip va quan 1y.
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GIGI THIEU CHUNG VE PHUONG AN THIET KE

® So do két cau: 70+110+70 m. Tong chiéu dai cau 1a 250 m

® Chiéu cao dim chinh:
- Taivitri dinh tru H=18.5 m

(H-h)

- Phan ddy dam c6 dang duong cong parabol: y = B x*>+h véi L 1a chiéu dai canh

hang cong
* Tiét dién ngang cua dam hop:
- Dam lién tuc c6 mat cat ngang 12 mot hop don thanh nghiéng so v6i phuong thang ding
mot géc 10°, tiét dién dam thay doi trén chiéu dai nhip
- Chiéu day ban mat cdu & cudi canh vit: 25 cm
- Chiéu day ban mat cau & dau canh vit: 50 cm
- Chiéu day ban mat cau tai vi tri gitta nhip: 25 cm, ¢6 doan vat vé sudn 150 cm
*Phan nhip dan dung két cau nhip dim dai 70 m. Mat cét ngang gém ¢6 5 dam, khoang céch
gilra cdc dam 1a 2,4m, chiéu cao ddm 1,65m.
® (Ciu tao mat cau:
- Mat cau dugc thiét k€ theo duong cong ban kinh 4000m
- Do doc ngang ciu 1a 2% vé hai phia
- L6p pht mat cau gébm 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuéc 2cm

+L6p dém tao doc 2 cm

® (4u tao tru:
- Than tru rong 8 m theo phuong doc ciu va 14m theo phuong ngang cau va dugc vuot tron

theo duong tron ban kinh R = 1-0.8 m.
- Bé mong cao 2.5m, va dat dudi 16p dat pha

- Dung coc khoan nh6i D100cm, miii coc dat vao 16p cat két, chiéu dai coc 1a 40m

® (Ciu tao mo:
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- Dang mo c¢6 tuong canh nguoc bé tong cot thép
- Bé méng md day 2m, rong 8m, dai 12m duogc dat dudi 16p dat phu

- Duing coc khoan nhéi D100cm, miii coc dat vao 16p cat két, chiéu dai coc 1a 30 m
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TINH CHAT VAT LIEU VA TAI TRONG THIET KE

. 11 .1 VAT LIEU:
1.1 11.1.1 BE TONG:
Be tONg thUONE CO LY tTONE ..vvieierreeeeeeeeeeeeeeteeeeeveseeeeeeseseseseseseseseseanans v. = 2400kg/m’
Heé s6 gian nd nhiét cua bé tong ty trong thudng ...........cceeeeeeveeveeereenes 10.8x10°%/°c
(5.4.2.2)
HE SO POISSON  .eoicivieiiecieeee ettt ettt ettt ereeeaneeveeennees 0.2 (5.4.2.5)

M6 dun dan hoi clia bé tong ty trong thuong 1dy nhu sau: E, = 0.043yc1'5\/F

c

(5.4.2.4)
Trong do:
v, = ty trong ctia bé tong (kg/m’)
f’. = Cuong do qui dinh cua bé tong (MPa)
Cudng do chiu nén cua bé tong dim hop, nhip cdu dam, qui dinh & tudi 28 ngay 1a: £, =
50Mpa
Cuong do chiu nén cta bé tong lam tru ciu dan, tru chinh, md ban qua do, sau 28 ngay: f’. =
40Mpa
Cuong do chiu kéo khi uon ctia bé tong ty trong thuong f. = 0.63/f'"
(5.4.2.6)
Doi véi cac tng sudt tam thoi trude mat mat (5.9.4.1)
- Gidi han Gng sudt nén cua céu kién bé tong cang sau,bao gom cic cdu XD phan doan:
0.60f"
- Gi6i han tng suat kéo cua bé tong : 0.25 \/f'_c.
Trong do:
£, = cudng do nén qui dinh clia bé tong lic bat dau dat tai hoac tao ust (MPa)
£, =0.9xf*, = 0.9x50 = 45 MPa
Dai véi cac tng suat & trang thai gidi han st dung sau cac mat mat (5.9.4.2)

- Gidi han ting suét nén cua bé tong ust @ TTGHSD sau mat mat : 0.45f”, (MPa)

- Gidi han tng suét kéo cua bé tong : 0.50 \/E (cau xay dung phan doan)
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Ty s0 gitta chiéu cao viing chiu nén c¢6 tng sudt phan bo déu tuong duong duoc gia dinh &

trang thdi GH cudng do trén chiéu cao ving nén thuc (5.7.2.2) la:
B, = 0.85-005"==2)
7
Do 4m trung binh hang nam: H = 80%
.2 11.1.2 THEP THUONG (A5.5.3)

Thép st dung 1a cot thép co gai
Mo dun dan hoi cua thép thuong: E, = 200,000Mpa
Giéi han chay cta cot thép : f, = 400 Mpa

1.3 11.1.3 THEP UNG SUAT TRUGC

A Tia I Puong Cudng do chiu kéo | Gidi han chay f,,
Vat liéu | Mac thép hoac loai kinh(mm) £ (MPa) (Mpa)

Tao 1860 Mpa (Méc B 90%f ,, =

thép 270) 9:53 dén 15.24 1860 1674MPa

Mo dun dan hoi clia tao thép E, = 197000 Mpa

Gid6i han tng suat cho b6 thép UST & trang thai gidi han st dung [A5.9.3-1 AASHTO]

f, = ting suat trong thép ust ngay sau khi truyén luc (MPa)

Cap str dung 12 loai c6 do tring ddo thap clia hing VSL — tiéu chudn ASTM A416M Grade
270

Loai tao 12.7mm va 15.2mm

Heé s6 ma sat cta tao thép vé6i 6ng boc (6ng thép ma cing) p = 0.2 (5.9.5.2.2b-
1)

Hé s6 ma sat lac (trén mm ctia b6 thép): K =6.6x107

Chiéu dai tut neo, 1ay trung binh: AL = 0.006m/neo

II. 11.2 HOAT TAI THIET KE(3.6.1.2)
Hoat tai xe 6t6 trén mat ciu hay két cau phu tro duoc dat tén 12 HL-93 s& bao gém mot t6 hop
cta:

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

- Tai trong lan thiét k&
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Trir truong hop qui dinh trong diéu (3.6.1.3.1), mdi lan thiét k& duoc xem xét phai duoc bo tri
hoac xe tai thiét k€ hoac xe hai truc (Tandem) chong véi tai trong lan khi dp dung duoc. Tai

trong dugc gia thiét chiém 3000mm theo chiéu ngang mot 1an thiét ké.

111 11.2.1 XE TAI THIET KE
Trong lugng va khoang cach cac truc va banh xe cua tai thiét k& phai 14y theo hinh dudi, luc
xung kich 14y theo diéu 3.6.2.

Trir quy dinh trong diéu 3.6.1.3.1 va 3.6.1.4.1 cu ly gifta hai truc 145.000N phai thay déi giita
4300 va 9000mm dé gay ra hiéu ting luc 16n nhat.

t 600 mm néi chung m
35 KN 145 KN 145 KN 300mm mat thira ctia mit cau
4300 mm_ | 4300 mm t6i 900mm | -

Lan thiét k& 3600 mm

I1.2 11.2.2XE HAI TRUC THIET KE

Xe hai truc gdbm mot cap truc 110 000N cach nhau 1200mm. Cu ly chiéu ngang cua cac banh
xe 14y bang 1800mm. Tai trong dong cho phép 1y theo diéu 3.6.2.

113 11.2.3 TAI TRONG LAN THIET KE

Tai trong lan thiét k€ goém tai trong 9,3N/mm phan bs déu theo chiéu doc. Theo chiéu ngang
cau dugc gia thiét phan bs déu trén chiéu rong 3000mm. Hiéu tng luc cia tai trong lan thiét

ké& khong xét luc xung kich.
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TINH TOAN BAN MAT CAU
III. 111 THIET KE CAU TAO MAT CAU

1.1 11.1.1 CAU TAO CUA BAN MAT CAU

Chiéu cao mat cau bé tong khong bao gom bat ky du phong nao vé mai mon, x6i ranh va 16p
mat bd di, khong dugc nhd hon 175mm.
(9.7.1.1)

Theo bang A2.5.2.6.3-1 chiéu cao t6i thi€u thong thudng ctia ban mat ciu dugc xac dinh dua
trén chiéu dai nhip ctia (L) ban 1a :
h,;, = 0.027L = 0.027%6500 = 175.5mm
Chon chiéu day ban phai thoa man céc diéu kién sau:
- Do day ban phai du dé coi 1a ban cdnh chiu nén d6i v6i mo6 men duong dam chinh hoac
ban canh chiu kéo véi mé men am.
- Do day can thiét dugc coi 1a phan ban chiu hoat tai truc tiép.
- Do day can thiét d€ bo tri thép (thép ust cang ngang , doc va thép thudng) (FCC)
Chiéu dai nhip ctia ban L 14y tai gitta nhip 1a 16n nhit nén trong d6 4n nay thiét k€ ban tai giita
nhip.
Ban mat ciu dugc thiét k& véi kich thude nhu sau:
- Chiéu ddy ban tai gitta nhip 1a 250mm
- Chiéu ddy ban tai vi trf ti€p gidp v6i sudn dam 1a 500mm
- Chiéu ddy ban tai vi tri mép 1a 250mm (bd tri neo cua cap cang ngang)

Chi tiét thé hién nhu hinh vé& sau (mat cit tai gitta nhip)

500 12500 —
__ 1000++500 4000 S 4000 5001000 |
| A & g

\%do{ 500

Mdit cdt ngang tinh todn bdn
Lan can duoc xay dung lién véi ban mit cAu & hai bén c¢6 2 khoi bé tong ddy 15cm dé che

chén cdc 16 neo cdp (2 khoi nay khong dua vao tinh todn)
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II1.2 111.1.2 CAU TAO LOP MAT CAU

L6p mat cau duoc thiét k€ véi cdu tao co ban sau:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nude 2cm
+L6p dém tao doc 2 cm
+Béan mat cau

— Bétdng asphant 50mm
— Bétong bao vé 30mm
— L&p phong nudc 20mm
— L6p dém tao doc 20mm
— Ban mét cAu

//////////////////////////////////////////////////
////////////////////////////////////////////////////////////////////////////

Cdu tao chung lop mdt cdu

IV. 11.2 PHUONG PHAP TiNH TOAN NOI LUC.
V. 111.2.1 SO DO TINH:

Cédc dai phai dugc coi nhu dam lién tuc hodc dam gian don, chiéu dai nhip phai dugc 14y bang
khoang cdch tam dén tam giita cdc céu kién d6. Nham diéu dich xdc dinh hiéu tng luc trong
cac dai, cac cau kién do dugc coi la ctiing vo han.

Mait cit thiét k& cho cdc mo men am va luc cét ¢ thé duoc 14y nhu sau: Cho dam hop bé tong
va duc lién khoi 1a & mat cau kién do.

(4.6.2.1.6)

Nhu vay ta c6 thé ¢6 so d6 tinh nhu sau:

- Khi tinh ban mut thira ta coi n6 nhu mot cong xo6n 1 dau ngam, véi chiéu dai nhip tinh tir
mép ban dén tim ctia ciu kién da.

- Khi tinh ban giita ta coi né nhu mot dam 2 dau ngam, nhip 1a khoang cach tir tim dén tim
céc céu kién dd. D€ don gian trong tinh todn ta dung phuong phdp gin ding clia co hoc két

ciu nhu sau:
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Quan niém nhu mot dam gian don, hai dau khép, nhip cta ban 1a khoang cach tir tim dén tim
ctia ciu kién d6. Sau khi tinh dugc momen giita nhip ta nhan véi cac hé s6 ké dén ngam sé ra
duoc mo men tai ngam va gitra nhip d6i véi dam hai dau ngam.
Heé s6 do 14y nhu sau:

- Doi v6i mo men gitta nhip: Khi chiéu cao ban / chiéu cao dam < 0.25 thi hé s6 12 0.5

- Da6i véi mo men trén goi hé s6 d6 1a -0.7

Luc cit x4c dinh nhu dam gian don tuong dng.

S ]
. 3000 | 6500 3000 |

So' dé tinh ban mat ciu

VI. 111.2.2 TINH TOAN NOI LUC

VL1 111.2.2.1 TINH TOAN BAN MUT THUA

Ta tinh todn ndi luc tai vi tri ngam, bao gébm céc loai tai trong sau:
- Ban bé tong phan hang (DC1)
- Lan can (DC2)
- L6p mat cau (DW)
Dé c6 thé linh hoat trong viéc diing hé so tai trong, moé men uén s& dugc xac dinh rd ting phan

do: phan hang, lan can, 16p mat cau, va hoat tai.

VI.1.1 1. Do lan can (Hinh 1)

Coi la tai trong tap trung c6 trong luong (da tinh & phan so bo)
DC,=[(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255+0.535x0.050/2+(0.50-
0.230)x0.255/2]1=0.240 m*
P, = 2400kg/m’x9.81N/kg x 0.24m* = 5650.56N/m = 5.65 N/mm
Lan can coi la tai trong tap trung dat tai trong tam cta lan can P, = 5.65 N/mm, cach mép
ngoai lan can 1a 150 mm — cach mép ban tinh toan la 150 mm — cdch ngam la 3000 -

150=2850 (mm)
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Mpe, =-5.65 x 2850 =-16102.5 (Nmm/mm) = -16.1025 KNm/m

Voo =-P, =-5.65N/mm =-5.65 KN/m
3000

150, 2850

l DC =5.65N/mm

:

Hinh 1. Téi trong lan can

VI.1.2 2. Do 16p mat cau (Hinh 2)
Coi 12 tai trong phan bo déu vdi ty trong bang ty trong trung binh ctia c4c 16p (2250K g/m’)

Wpw = 2250 x 9.81 x 0.12 = 2648.7 N/m* = 2.6487 x10” N/mm®
L6p mit céu 12 tai trong phan bo tidc dung lén phan hing trén chiéu dai ké tir mép trong cla
lan can dén vi tri ngam L = 3000 — 500 = 2500 (mm.)

My, = -2.6487 x107 x 2500%/2 = -8277.19 (Nmm/mm) = -8.277 KNm/m

Vpw = -2.6487x10°x2500 = -6.622 (N/mm) = -6.622 KN/m

3000

500 + 2500
DW=2.6487E-3 N/mm

bhe bbby iy

Hinh 2. Tai trong Iop pht mét céu

VI.1.3 3. Do ban bé tong phan hang (Hinh 3)
Coi 1a tai trong phan b6 déu c¢6 bé ddy trung binh (250+500)/2 = 375(mm)

DC, = 2400 x 9.81 x 0.375 = 8829 N/m” = 8.829x10”° N/mm’

Ban bé tong 1a tai trong phan bo déu trén toan bo phan hang
M= -8.829x107x3000%/2 = - 39730.5(Nmm/mm) = - 39.73 KNm/m
Ve = -8.829x107x3000 = -26487(Nmm/mm) =-26.487 (KN/m)

) 3000
! DW =8.829E-3N/mm

SRR RRR AR RANER

Hinh 3. Téi trong ban bt phan hang

—

WA

4. Do hoat tai xe tic dung — khi xe tai di vao phan danh cho nguoi di (hinh 4)

» Thiét k€ ban mat cau dung phuong phap dai [A4.6.2.1] va dai 1a ngang.
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*» Trong thiét k€ nay, hiéu ting luc s& tinh todn bang cich sir dung ti trong banh xe tap trung.
» SO 1an xe thiét ké€ NL duoc xdc dinh bdi phan nguyén cla ty s6 w/3500, & day w 1a bé rong
tinh clia 1ong dudng gitta hai d4 via hodc hai rao chan, don vi mm. (3.6.1.1.1)
N, < INT[%) =228
Vay chon N, =2
» Hé s6 lan xe 1a 1.2 cho mot lan dat tai, 1.0 cho hai lan dat tai, 0.85 cho 3 lan dat tai.
(3.6.1.1.2)
» B¢ rong cua phan duong danh cho nguoi di bo 1a 1500mm ,dai phan cdch bang bé via rong
250mm, tai trong xe tai tic dung 1én 1a 600mm
Bé rong tuong duong cua dai ngang la:
1140 + 0.833X = 1140 + 0.833 x 2200= 2972.6 mm

Trong d6 hé s6 lan m =1.2

3 3
M,,'=-1.2x( 7595—)(10 x2200+ % x400)=-76095 Nmm/mm= -76.095 KNm/m

726
V! 725 725
29726 29726
M, =-1.2x3.1 x 107 x 2500 /2= - 11625 (Nmm/mm) = - 11.625 KNm/m
V,, =-1.2x 3.1 x 2500 = -9300(Nmm/mm) =-9.3(KN/m)

)=-58540 (Nmm/mm)=-58.54(KN/m)

=-1.2x(

Vay ta co:
M .m= MTr(l+%) + M, =- 1.25x76.095 — 11.625 = -106.74 (KNm/m)
IM
Vit = VTr(l+10—O)+VLn = -1.25x58.54 — 9.3 = -82.475 (KN/m)
500 2500
0Q 2200
1800 1‘ 400
72.5KN 3.1N/mm 72/5KN
!
Hinh 4: Hoat tdi tdc dung lén phdn hdng
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VI1.1.4 5. Do tai trong nguoi di bo (hinh 5)

Theo diéu [A3.6.1.5] Doi véi tat ca dudng bo hanh rong hon 600mm phai 1y tai trong ngudi
di bo bing 3x10”* Mpa = 3x10™* Kg/mm? va phai tinh déng thdi cling hoat tai thiét ké.
PL = 3x10* Kg/mm® x 9.81 N/kg = 29.43x10* N/mm’
M,, =-29.43x10™* x 1500 x (1500/2 + 1000) = -7725.37 Nmm/mm = -7.725 KNm/m
Vo =-29.43x10* x 1500 = -4.414 N/mm = -4.414 KN/m

50.0 150.0 100.0 ‘

0.3 N'MM

Hinh 5: Hoat tdi nguoi di bo
6. T6 hop néi luc theo trang thai giéi han.

S 07.Q =S 7,[7DC, + 7,,DW + y, (LL + IM)]

n : Heé s6 diéu chinh tai trong. Déi véi tai trong s dung cac gid tri cuc dai cla

hé s0 tai trong y; hé s6 dieu chinh tai trong tinh theo cong thiic :

n =17, =1.05

N : Heé s6 xét dén tinh déo.
Cot thép duoc thiét k& dén chay np = 0,95 AL.3.3
nr : Ban hing ng = 1.05 AL3.4
N : Hé s6 xét dén tdm quan trong khai thac.
Cau quan trong n; = 1.05
Do d6:  =1.05x1.05x1,05=1.15
Vay chon 7 =1.05
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VI.2 111.2.2.2 TINH TOAN HIEU UNG LUC CHO NHIP GIAN BON

Ta tinh momen tai gitra nhip va luc ct tai goi ciia dim gian don

VI.2.1 1. Do tai trong phan bé cua l6p mat cau (hinh 6)

My, = WwpyDién tich DahM,;) = 2.6487 x 10° x 5281x10° =
13987Nmm/m=13.987KNm/m

Vow = Wpyw(Dién tich DahVgéi) = 2.6487 x107° x 3.25x10” = 8.606KN/m

V.2.22. Do tai trong cua ban bé tong (hinh 6)

6500
ws = 7.46E-3
j O}
Dah My
1.625
Sdah =5.281
Dah V.,
1 _
Sdan = 3.25

Ban bé tong coi 1a tai trong phan bo déu, c6 bé diy trung binh la:
2060000/6500 =316.923mmm ~ 0.315m
wg = 2400 x 9.81 x 0.315 = 7416.36 N/m* = 7.46x10”° N/mm’
+ Mg = wy(Dién tich DahM, ;) = 7.46x10° x 5.281x10° =39396.26 Nmm/mm = 39.396
KNm/m
+ Vg = wy(Dién tich DahVgéi)= 7.46x10” x 3.25x10’ = 24.245 KN/m

Do hoat téi xe (LL)
Chiéu rong lam viéc ban véi momen duong: 660 + 0.55S = 660 + 0.55x6500 = 4235 mm

Chiéu rong lam viéc bavéi momen am: 1220 +0.25S = 1220 +0.25x6500 = 2845 mm
ap dung bé rong dai doi vdi luc cit, do qui trinh khong qui dinh nén gia thiét 1a theo momen.
Luc cét tai g6i 1 vi tri c6 mémen am.
Gia tri cia m6 men duong & khu vuc gitta nhip ban:
M= 660 +P0.55s

Gia tri luc cat tai khu vuc g6i ban:

Zyi MLn = WLn(DDahmémen
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Vi = P >y Vi = W,0
Tr 1220+ 0258 i Ln Ln*" Dahlyccat
Trong d6

P =72.5 KN (Tai trong ntra truc banh xe Truck)

-y, = Tung do cua Dah tai vi tri banh xe tap trung (P)

- w;, = Tai trong lan

- Op,, = dién tich Dah bén dudi vi tri dat tai trong lan.
« Tinh todn Momen:

2y, = 0.425+1.325+1.325+0.425 =3.5

Opy= 5.25
6500
850 1800 600 600 1800 850
| T%O
- 3.1N/MM - - )
FENEENEENNEENEEE RN
N Y w0 4
5 & g &

1.325
1.625
1.325

Xép hoat tdi lén duong dnh huong mo men

P 72.5
M -_———mm—m——— = —
" 660+ 0.55S 2 4235x10°°

(Hé s6 lan xe m=1)
M., = WL Opanmomen = 3-1 X 5.25=16.275 KN/m
M, v = m(1.25xMy, + M, ) = 1x(1.25 x 59.917 + 16.275)x1.75 = 91.17KNm/m

x3.5=59.917 KNm/m

% Tinh todn Lutc cat tai goi:
2y, =1.0+0.723 + 0.538 +0.262 = 2.523
Opp=3.228

So do tinh todn:
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Tr

6500

1800

1200

1800

600 |

725KN

AN/MM

725KN

725KN

~ 1220+ 0.25S 2% = 2845x10°

P

Xép hoat tdi lén duong dnh hudng luc cdt

72.5

Vi = WinOpanee=3-1 X 3.228 = 10.006 (KN/m)
Vo = m(1.25x Vo, + V. )=1x(1.25 x 64.294+ 10.006)=90.37 (KN/m)

VI.3 111.3 TG HOP NOI LUC

VI.3.1 1. Bang két qua tinh noi luc

Bdng tong hop noi lic

x 2.523=64.294(KN/m)

Dah Vgsi

MDC2 VDCZ MDCI VDCI MDW VDW MPL VPL MLL+IM VLL+IM
DC2 DC2 DC1 DC1 DW DW PL PL LL LL
1;232 -16.102 | -5.65 | -39.73 | -26.487 | -8.52 -6.81 -4,414 | -7.725 | -106.74 | -82.475
Phin | - 39396 | 24.245 | 378 | 8606 91.17 | 9037
gira 7
Pon vi momen 12 (KNm/m), Iuc cat 1a (KN/m)
VI.3.2 2. Té hop noi luc theo céic trang thai giéi han.
Téng hiéu ting luc tinh todn phai 14y nhu sau [A3.4.1]
Q=2nvQ
Trong d6:
- v, = Hé s0 tai trong bang [A3.4.1-1] va [A3.4.1-2]
TTGH DC DW LL
TTGH st dung 1 1 1
TTGH cuong do 1.25 1.5 1.75
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- Q, =Tai trong qui dinh & day.
- m, = Heé s0 diéu chinh tai trong
—N; = NpNrM
O trang thai giGi han cuong do:
- Mp = 1.00 cho céc thiét k& thong thuong
- Mg = 1.00 cho cdc muc du thong thuong
- 1, = 1.05 cho céac cau quan trong
=M =NpneMy = 1.05
Céc trang thai gi6i han khac: n, = npngn, = 1x1x1 =1.0
boi véi trang thai GHCD1
M, = 1.05[1.25Mp+1.5Mpy + 1.75(M | ;im +Mp )]
boi véi trang thai GH st dung I
M, = Mpc + Mpy + My m +Mp,

Noi luc tinh toan theo TTGH
TTGHCDI TTGHSDI
M, Vv, M, V,
Ngam -282.8 -204.45 -171.09 -121.42
Nhip gian don 219.75 209.34 174.51 155.372

Gi4 tri mo men udn vira tinh & trén 1a cha so do ban ké tu do lén g6i. D k& dén anh
hudngctalién két clia ban véi dim ngang, ta dua vao hé s6 ngam k. Khi d6, moé men dung dé

tinh todn s&€ bing mo men da tinh & trén nhan véi hé s6 ngam k:
M, =k.M
Trong do:
M : La m6 men gitta nhip ctia ban khi coi ban 1a ddm don gian.
k :Lahé songam.

Tinh gin ding: k = 0,5 cho tiét dién gitra nhip, k = -0.7 cho tiét dién tai goi.
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Bdng t6 hop noi luc ciia ban mdt ciu
Noi luc tinh todn cua ban mat cau
TTGHCDI TTGHSDI
M, v, M, \A

N Tai goi: Tai goi:

Ngam 197,96 -204.45 119.76 -121.42
Tai gitra nhip: Tai gitta

Nhip gian don 109875 209.34 g;ugs 122.155

Don vi momen (KNm/m), luc cat (KN/m)
VII. Il.4 THIET KE cOT THEP BAN MAT CAU
VII.1 114 .1 TINH TOAN DIEN TICH COT THEP

> Ung sudt giGi han cho cdp tng suit truéc & cic TTGH (theo bang 5.9.3.1-22TCN
272-05)vd6i loai tao thép da duoc khir iing suat du.

Trang thai ting suat Ky hiéu Gia tri(MPa)
Gi6i han ting tng suat kéo fou 1860
Gi6i han chay : trude khi dém neo foy= 0,90 f,, 1674
Ung sudt ldc kich fo= 0,70 fy, 1302
Ung suat Ic truyén fou= 0,70 fy 1302
Ung sudt sau toan bo mat mat fre=0,80 fy 1339

Tur két qua tinh noi luc & trén, ta c6 cap momen dé thiet ke 1a:

Momen am tai géi: M =-197.96 KNm/m

Momen duong tai gitta nhip: M = 109.875 KNm/m

Cac dac trung vat liéu thiét k&

Cudng do chiu nén ctia bé tong qui dinh & tudi 28 ngay 1a f”. = 50Mpa

Cuong do beé tong khi cang cap 097",

Mo dun dan hoi ctia bé tong ty trong thuong 1y nhu sau: E, = 0.043}/01'5@ =35750 Mpa
L6p bao vé

- L6p bé tong bao vé phia trén: 50 mm
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TRUCONG DAI HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | I: THIET KE KY THUAT

L6p bé tong bao vé phia dudi : 50 mm

Khoang cach tur trong tam bo cap dén mép ngoai chiu kéo véi vung chiu moomen am la

100mm va vung chiu momen duong 1a 60mm — Chiéu cao lam viéc cta bé tong la

Vung chiu mémen am:

Dién tich c6t thép UST dugc chon so bo theo cong thic: A =

Trong do:

- M, = Momen tinh todan Nmm/mm

- A, = Dién tich c6t thép ting suét trudc (mm?)

z =600 — 100 = 500mm

Vung chiu méomen duong: z = 250 — 60 = 190 mm

MU
z.f

pi

- f,; = Cudng do kéo qui dinh cuia thép ust trong giai doan khai thac(N/mm?)

f,;=1302 N/mm’

u

_197.96 *10°

Tai ti€t dién chiu momen am tai goi : A, = ;
Z.T;
pi

Tai ti€t dién chiu momen duong tai gilta nhip: A = =

Chon s6 lugng b6 cap trén 1m ban:
n= A A
Trong do:

A, s = dién tich mot bo cap.

= 304.08 (mm”®)
500*1302

M, _ 109.875*10°

- = 444.15 (mm”®)
190*1302

z.fpj

B6 cdp str dung clia hing VSL c6 dang det, mdi bé 3 tao ¢p12.7 dién tich mdi tao 1a 98.7mm’

—> Ay =3 X 98.7 = 296. Imm’

Bang chon cap

Tiet M, h z 0.7, As A N, | nchon | Ay e
dién (NmI;l/ mm o m mm N/mm? mm? mm? bd mm?
Goi 197960 600 500 1302 296.1 | 304.08 | 1.17 2 592.2
fﬁ‘fg 109875 | 250 | 190 | 1302 | 296.1 | 444.15| |50 2 | 5922

Vay ta chon chung la 2 bo/Im.

Kich thuéc 6ng Gen tuong ting 1a: cao x rong = 25 x 80 = 2000mm”*

Str dung neo loai VSL type S5-4
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

Chon loai kich cang don : ZPE-23PJ clia hang VSL
Céc b6 thép kéo sau ctuia ban khong dugce dat xa nhau, tir tim dén tim khong qué 4 1an chiéu
dy t6i thiéu clia ban.
[A5.10.3.4]
Khoang cach giita cac b6 cap 1a 500mm < 4x200 = 800 mm

VIL.2 I11.4 .2 TINH TOAN MAT MAT UNG SUAT TRUGC

S

19?00

12 3000 , 3250 3950 . 3000
1 100 (

12 T90 | 60
2 250%
| 300

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

Cép ust cua ban mit cau 1a cdp c6 mot dau neo c6 dinh, cang mot dau. Trong d6 dn nay sé€
trinh bay tinh mat mat tai cac tiét dién: goi 1(1a gbi gan vi tri kich cang nhat), gitta nhip, goi
2(g6i gan neo chét). Cac bé thép trong 1m tinh toan dat tén 1a B1, B2.
Trong tinh todn mat mat ust coi nhu b6 cép dugc cang mot lic (khong ké dén cang timg tao)
Cac mat mat Gng sudt trudc trong cac cau kién dugc xay dung va dugc tao tng suat trudc trong
mot giai doan duy nhat c6 thé 1ay bing:
Trong cac cau kién kéo sau:
Afpr = Af o+ A+ Afpg + Af o + Af o + Af 5
(5.9.5.1-2)
o day:
- Af,, = Téng mat mat (MPa)
- Af ;= Mat mat do ma sét(MPa)
- Af, = Mat mat do thiét bi neo (MPa)
- Af ;s = Mat mét do co ngan dan hoi (MPa)

- Af & = Mat mét do co ngét (MPa)
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU DUONG PHAN | I: THIET KE KY THUAT

- Af o = Mat mat do tir bién clia bé tong (MPa)
- Af; = Mat mét do tring dao c6t thép (MPa)
Trong cdc mat mat phan ra lam 2 loai:
> Mat mat titc thoi gom cdc mat mat : Af ., Af ,, Af i

> Mat mat theo thoi gian gom cdc mét mat sau: Af g, Af o, Af

1. Mat mat do ma sat

Mat mét do ma sat giita b6 thép va 6ng boc c6 thé 14y nhu sau:
Af . = £ ,(1-e ) (5.9.5.2b-1)
Trong do6:
- f;: Ging suat trong thép ust khi kich f; =0.8 f,=0.8x1860=1488(Mpa)
- X : chiéu dai b6 thép ust tir dau kich dén diém bat ki dang xem xét (mm)

- K : hé s6 ma sét lic; K = 6.6x107/mm™

- w:Lahésomasat; u=0.25

o : Téng gia tri tuyét doi clia thay déi géc ctia dudng cdp thép UST tir ddu kich dén diém
dang xét (rad)

e :co so logarit tu nhién

Bdng tinh mdt mdt do ma st

Tiét dién | Tén bo thép a(rad) X(mm) Kx+uo f,;(MPa) Af x(MPa)
G6i 1 B1, B2 0.018 3000 0.00558 | 1488 7.245
Gilra nhlp B1, B2 0.069 6000 0.01776 1488 22919
G6i 2 B1, B2 0.122 9000 0.03034 1488 38.909
2. Mat mat do thiét bi neo
Cong thuec tinh toan:
AL
Af pA = T E p

Trong do:

- A, : bién dang do tut neo ;A; = 6mm/neo

- E, : modun dan hoi ctia thép; E, = 197000Mpa
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

- L : chiéu dai ctia b6 cdp; L=12.35m

Af , = 0'006><197OOO: 95.71Mpa
1235

3. Mat mat do co ngan dan hoi

Mat mat do co ngin dan hoéi trong hé ban doi vdi cot thép UST duge 1ay bang 25% gia tri tinh

theo cong thic sau:

N (5.9.5.2.3a-1
PES — JJ.L.0a )

- f,, : tOng ting sufit bé tong & trong tam cla céc bé thép tng sudt trude do luc Gng sudt
truGe khi truyén va tu trong ctia bo phan ¢ mat cat c6 momen max (MPa)
- E, : modun dan héi cua thép ust (MPa); E, =197000 MPa

- E, : modun dan héi cuia bé tong ldc truyén luc (MPa)

C1

E, =0.043y," /£, =0.043x2400'°/0.9x50 = 33915 MPa

. e M._e
f :_i_F'_e_|_ 9

- Ag Ig Ig

F, = (0.71,, - Af - Af O)A
- e =do léch tam cua bé cap so vdi truc trung hoa(mm)

- A, = dién tich cla ti€t dién tai vi trf tinh todn (mm®) (12 hinh chit nhat c6 bé rong 1m, chiéu
cao phu thudc vi tri tinh toédn)
- I, =Momen quén tinh cta tiét dién tinh todn (mm®*)
- M, = momen do trong lugng ban than ctia hdn(Nmm)
Thdy rang dién tich tiét dién va momen qudn tinh cia tiét dién nguyén triv 16 va tiét dién

nguyén tinh todn ciia ban mdt cdu la gdn bdng nhau, nén trong tinh todn s dung tiét dién

nguyén.
Bdng tinh mdt mdt do co ngdn dan hoi

Tiet | 1M M e A I F, f Afes | 0.25Af
dien tﬁgp (Nmm) | (mm) | (mm® | (mmd KN (MP2) | (MPa) | (MPa)
G6i1 | BL B2 | 39730000 | 190 | 600000 | 1.04E+10  946.77 | -445 | 2587 | 647
S}ll‘f; BI,B2 | 37080000 | 65 | 250000 1.30E+09 | 93439 | 492 | 2858 | 7.15
G6i2 | BLB2 | 39730000 | 190 | 600000 | 1.04E+10 92177 | -432 | 2508 | 627
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

4. Mat méat do co ngét
Mat mat tng suét trudc do co ngét co thé 14y bing:

PGi v6i ciu kien kéo sau: Af g, =(93 — 0.85H) = 93- 0.85x80 = 25 Mpa
(5.9.5.4.2-2)

H = d6 4m tuong doi bao quanh,ldy trung binh hang nam(%) =80%

5. Mat mat do ti bién cua bé tong

Af g =12.0f , — 7.0Af,, = 0 (5.9.5.4.3-
1)
Trong do6:

- f., = Uing suat bé tong tai trong tam cot thép ust lic truyén luc (MPa)
F. Fe® Mg
S e
g g9 9

F, = (0.71,, - Af - Af O)A

- e =d0 léch tam cua bd cap so vdi truc trung hoa(mm)

- A, = dién tich cla ti€t dién tai vi trf tinh todn (mm®) (12 hinh chit nhat ¢6 bé rong 1m, chiéu
cao phu thudc vi tri tinh toédn)

- I, =Momen quén tinh cta tiét dién tinh todn (mm*)

- M, = momen do trong lugng ban than cia ban(Nmm)

- Af,, = Thay déi ting suat trong bé tong tai trong tam thép ust do tai trong thudng xuyén,
trir tai trong tdc dong lic thuc hién du ting luc. Gid tri Af,,, can duoc tinh & cling mat cat
hoac cc mat cat dugc tinh f.,, (MPa)

(Mpe +Myy)
Adep _ \WVipe | ow/ o
9
- M, = moémen do tinh tai chit thém sau khi bé tong dong cing (M, =M,) Nmm
- My = Momen do 16p mét cau (Nmm)
Bdng tinh mdt madt do tix bién
i é,t Té/n M e A I _fcgp MDC2+MD Afcdp Af R
diten | 2% | (Nmm) | (mm) (mm?) | (mm" | MP2 w (MPa -\ 1pa)
: thép ) Nmm )
.. 1.04E+1
Goi 1 B1,B2 | 39730000 | 190 | 600000 0 4.45 | 24622000 | 0.45 | 50.30
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT
?&E‘; BIB2 | 37080000 | 65 | 250000 00 402 | 12260000 0.61 | 54.75
1.04E+1
G6i2 | BI,B2 | 39730000 | 190 | 600000 0 432 | 24622000 | 0.45 | 48.66

6. Mat mat do trung dao cot thép
Mat mat sau khi truyén luc - d6i véi tao thép duoc khir ing sudt kéo sau:

Af = 0.3[138 — 0.3Af . — 0.4Af g — 0.2(Af gz +Af )] (5.9.5.4.4c-2)
o day:
- Af: Mét mit do ma sit dudi mic 0,70f,, & thoi diém xem xét tinh theo Diéu

5.9.5.2.2.(Mpa)

SAY : Mt mat do co ngan dan héi (Mpa)
- Af g : Mt mat do co ngét (Mpa)
- Af g : Mat mat do tir bié€n (Mpa)
Bdng tinh mdt mdt do trung ddo cot thép
o o Af Af o Af g Af Af
Tiét dién Teén b thep Mfl;a Mi’a Mi’a M[I”a pr’a
Goi 1 Bl, B2 7245 | 647 25 50.30 35.45
Giita nhip B1,B2 22.919 7.15 25 54.75 33.69
G6i 2 B1,B2 38.909 | 6.27 25 48.66 32.73

7. Toéng mat mat \ing suat trudc
Bdng tong két mat mdt UST

e T NRCME | wm MR OME MR MR
Goil | BIB2 | 9571 | 17245 6.47 25 | 5030 | 3545 | 22017

Gittanhip | B1,B2 | 95.71 20919 | 71.15 25 5475 | 33.69 | 239.22
Gei2 | BL,B2 | 9571 38.909 | 0-27 25 48.66 | 3273 | 247.27

VIIL. 1115 KIEM TRA TIET DIEN THEO CAC TRANG THAI GIGI HAN

Trong ban mat cau kiém tra cac trang théi gi6i han sau:
- Trang thai gidi han st dung: Kiém tra ¢ng suat, niit.

- Trang thdi gidi han cudng do: Kiém tra stic khang uén, khang cét cla tiét dién.
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

VIIL1 1115 .1 TRANG THAI GIOI HAN SUDUNG
» Gi6i han tng suit cho cap ust:
f.. = 1860Mpa, vdi logi tao thép da dugc khir itng sudt dw 12.70, tao 3 soi
A, =592.2mm’ E, = 197000 Mpa
Yéu cau:
- Sau khi truyén luc: f,=0.7f, = 0.7x1860 = 1302Mpa
- Cuong do chay qui dinh: f =0.9f,, = 0.9x1860 = 1674 Mpa
- Sau toan bd mat mat: f,. =0.8f,, =0.8x1674 = 1339 Mpa
» Gidi han ung suat cho bé tong:
- Dol vdi cdc ting sudt 0 trang thdi gioi han su dung trudc mdt mdt:
f’. = 50Mpa, sau 28 ngay
f’,; = 0.9x50 = 45 Mpa cudng do bé tong lic truyén luc.
Gi6i han ting suit nén: -0.6f°, = -0.6x45 = -27 Mpa
Gi6i han ting sust kéo: 0.25/f', =1.677 Mpa
- Do6i voi cdc ting sudt o trang thdi gidi han sir dung sau mdt mdt:
Gi6i han tng suat nén: - 0.45f_ =- 22.5 Mpa

Gi6i han tng suét kéo : 0.5,/ f', =3.535 Mpa

1. Kiém tra ing suat bé tong khi truyén luc cing

Cong thiic kiém tra:
Thé chiu nén:

ftg = —%-F? Yo —% Y, =2-0.6f";=-27 Mpa
Thé chiu kéo:

fog = —%—? y, + 'VI' y, <0.25,[f ', =1.677 Mpa
Trong d6:

- F =luc cang cua cdp tng sudt trude lic truyén luc (MPa)
F =A,(0.7f,, - Af, - Af . - Af .s) Mpa
- e =d0 léch tam cua luc F so véi truc trung hoa tai ti€t dién (mm)
- M = momen do tai trong ban than ctia ban tai tiét dién lic truyén luc (Nmm)

- y,Y, = khoang cach tlr thé ngoai cung chiu kéo va nén téi truc trung hoa (mm)
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KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

- A =dién tich tiét dién (mm?)

- 1 =momen qudn tinh tiét dién (mm"*)
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

Két qud kiém todn iing sudt bé tong khi truyén luc

Tiét A | e M, \z Vo F fo f, | Duyé
dien | mm? mm* mm Nm mm | mm KN MPa | MPa t

Goil | 600000 | 1.04E+10 | 190 | 39730000 | 300 300 | 941.660 | -5.229 | -1.46 | Dat

51}111&; 250000 | 1.30E+09 | 65 37080000 | 125 125 | 928.749 | -5954 | -1.47 | Dat
L

Go6i2 | 600000 | 1.04E+10 | 190 | 39730000 | 300 300 | 916.815 | -5.066 | 1.39 | Dat

2. Kiém tra tng suat bé tong sau mat mat

Thé chiu nén:

fy= _%+$ Yo —¥ Yy, =—0.45f ' =-22.5 Mpa
Thé chiu kéo:

oy :_%—$ Y, +¥ Yy, <0.5,/f ', =3.535 Mpa
Trong do:

- F =luc cang cta cap ung suat truGe sau khi da tinh trir mat mat (MPa)
F=A_(0.7f, - Af;) Mpa
- e =d0 léch tam cta luc F so véi truc trung hoa tai ti€t dién (mm)

- M = momen tai tiét dién trong giai doan stt dung 14y theo t6 hop noi luc & TTGH sir dung
(Nmm)

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

- I =momen qudn tinh tiét dién (mm*)

Két qud kiém todn vng sudt bé tong TTGHSD1

Tiét A I e M Y, Vo F fig f, | Duyé
dién mm® mm* mm Nmm mm | mm KN MPa | MPa t
Goil | 600000 | 1.04E+10 | 190 | ! 19706000 300 | 300 | 854209 | -2.73 | -0.686 Dat
Gitta
O 250000 | 130B+09 | 65 | gsogopop | 125 | 125 | 839171 225 44s5 | P
Goi2 | 600000 | 1.04E+10 | 190 ”9706000 300 | 300 | 832.813 | -2.59 | -0.741 | Pat

VII1.1 3. Kiém tra niit: ki€m tra ing suit nhu trén da ddm bao chong niit

VIIL2 11152 TRANG THAI GI&I HAN CUONG DO 1

1. Kiém tra sitc khang uén cho tiét dién

Cong thitc kiém tra siic khdng uén
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT
M, < ¢M, (5.7.3.2.1-
1)
Trong do:

- M, = momen tinh toan & trang thai GHCDI (MPa)
- ¢ = Hé s6 stic khiang dugc 14y theo diéu 5.5.4.2; ¢=1.0

Dung cho uén va kéo bétong cot thép ust ¢ = 1.0

M, = Sttc khdng danh dinh ctia mat cat (MPa)
V6i mit cat hinh chit nhat:

M, = A, f [dp —g] (5.7.3.2.2-1)

ps ~ps

A, : Dién tich thép ting suét truéc (mm?)
- a :chiéu day cua khoi ting suét tuong duong (mm)-chiéu cao chiu nén

a=cf3,
- B, :He so6 chuyén déi biéu do ting sut qui dinh trong diéu 5.7.2.2

(,-28)

B, =0.85-0.05 = 0.85-0.05

@ —=0.6928

- f :ng sudt trung binh trong thép UST & sic khiang uén danh dinh (MPa)

ps

C
fo= fpu[l—kd—] (5.7.3.1.1-
P
1)
f
k =2(1.04 ——2 ) =2(1.04 - :Lﬁll)=0.28 (5.7.3.1.1-
f o 1860
2)
- d, :Khoing céch tir thé nén ngoai cting dén trong tam c6t thép ting suat trudc (mm)
d, = 500 mm tai goi
d, = 190mm tai giita ban
- ¢ =khoang céch tir truc trung hoa dé€n mat cat chiu nén (mm)
D6i voi mat cat hinh chit nhat :
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KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

Asfo
C= (5.7.3.1.1-4)

f
0.851", /b, + kA,

p

o e
b.=1000 d=50
g 600
“T‘I? Truc TH
Truc TH § % C:48 3 5
o o b.=1000 |
Tai gitta nhip ban Tai g6i
Tai goi :
2.2x1
o 592.2x1860 — 13653
0.85x50x0.6928x1000+ 0.28x592.2x ———
500
Tai giita ban:
oo 592.2 x1860 — 3545
0.85x50x0.6928x1000+ 0.28 x 592'2@
- f, :Cudng do chiu nén qui dinh clia bé tong & tudi 28 ngay (Mpa)
- b, :Chiéu day cua phan chiu nén ; b, = 1000mm
Két qud kiém tra siic khang uon
e 1in a A, f d oM, M, .
Tiet dign mm mm’ MPa mm KNm KNm Duyét
Goi 1 33.496 592.2 1802.777 500 451.86 197.96 Dat
Giira ban 32.191 592.2 1732.6479 190 178.43 109.875 Dat
Goi 2 33.496 592.2 1802.777 500 451.86 197.96 Dat
2.Kiém tra ham luong cot thép
2.1 Luong cot thép toi da [5.7.3.3.1]
Luong cot thép ust va khong tng sudt trude phai duge gidi han sao cho :
<0.42 (5.7.3.3.1-1)

c
d.
d, = d, : khoang céch c6 hiéu tuong ting tir thé chiu nén ngoai cling dén trong tam luc kéo clia

cot thép chiu kéo (mm)
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¢ : khoang céch tir thd nén ngoai cung dén truc trung hoa (mm) da dugc tinh todn & trén

Két qud kiém tra ham luong thép toi da

Tiét dien d. ¢ a2 Duyét
mm mm d .
Goi 1 500 36.53 0.073 Pat
Giita nhip 190 35.451 0.1865 Pat
G6i 2 500 36.53 0.073 Pat

2.2 Luong cot thép téi thiéu [5.7.3.3.2]

Bat ky mot mat cat nao ciia ciu kién chiu uén, luong c6t thép thudong va cot thép DUL chiu

kéo phai dii dé phat trién sitc khang uon tinh todn M, phai nho hon trong 2 gi4 tri sau:

1,2 1an stic khang nit M, xac dinh trén co s& phan bd tng suat dan hoéi va cudong do chiu kéo
khi uén ctia bé tong

oM, >1.2M

Trong d6 M,, dugc tinh bang cong thic :

M, = L(fr +f.— 1) (Handbook-C10)
Yi
- f, :tng sudt do tai trong ban than M tinh theo trang thai gi6i han st dung tai thG ma tng
suit kéo gay ra bdi cdc tai trong ngoai (Mpa).

M
f, :TYb

- f, :ng sudtnén trong bé tong do ting suat nén trudc c6 hiéu (Mpa)

- At - A f.e

pe b
A, |

- f. :cuong do chiu kéo khi uon cua bé tong (Mpa)

f. =0.63,/ f'. =0.63v50 =4.454Mpa
- A, : Dién tich thép tng sudt truéc (mm?)
- f, :1ng suat trung binh trong thép UST & siic khang uén danh dinh (MPa)

c
o= fpu[l—kd—] (5.7.3.1.1-1)

p
- A,, 1 :dién tich va m6 men quén tinh ctia tiét dién (mm’, mm®)

- A :dién tich cot thép ting suit trudc (mm?)
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- ¥, Y, : khoang cach tir thG nén, kéo ngoai cung dén truc trung hoa.(mm)
- ¢  :heé so sic khang duoc 14y theo diéu 5.5.4.2; ¢=1.0
1,33 14n momen tinh to4n can thiét dudi t6 hop tai trong- cudng do

OM. > 1.33M, (3.4.1.1)

Két qué kiém todn duogc dua ra & cdc bang sau:

Bdng tinh todn siic khdang niit 1.2M .
Tlét A I M € Yi Yo f fd 1 '2Mcr

pe
dien mm’ mm”* Nmm mm | mm | mm | Mpa Mpa kNm

G6i1l | 600000 | 1.04E+10 | 39730000 | 190 | 300 | 300 | -6.348 1.14 156.72

G}ifra 250000 | 1.30E+09 | 37080000 [ 65 | 125 | 125 | -10.023 | 3.565 124.85
nhip

G6i2 | 600000 | 1.04E+10 | 39730000 | 190 | 300 | 300 | -6.348 1.14 156.72

Bdng kiém tra ham lugng cot thép toi thiéu

e 1o oM, 1.2M,, 1.33M, .
Tiét dién KNm KNm KNm Duyét

Goi 1 451.86 155.72 263.29 Dat

Gidtanhip | 237.92 124.85 146.133 Dat

Go6i 2 451.86 155.752 263.29 Dat

3. Kiém tra siic khang cit

Kiém tra theo cong thic :
V, <4V, (5.8.2.4-1)
Trong d6 :
-V, : Luc cit tinh toan 14y theo TTGHCD1
- ¢ :He so stic khang diung cho cat ¢ = 0.9
-V, : Stic khang cat danh dinh:

v —min) e TVt (5.833-1)
" ]0.25Fb,d, +V, (5.8.3.3-2)

Trong d6 : V,=0.0833,/f'.b,d, (5.8.3.3-3)

v Ad, f (cotgd+cotga)sina
) s

(5.8.3.3-4)
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o day :
- b, :Bérong bung co hiéu 14y bang bé rong bung nho nhat trong chiéu cao d, (mm)
: Chiéu cao chiu cit c6 hiéu duoc xdc dinh theo diéu 5.7.2.8 (mm)
- s :Culicot thép dai (mm)
- B : Hé s0 chi kha ning cua bé tong bi niit chéo truyén luc kéo dugc qui dinh trong diéu
5.8.34
- © :Goéc nghiéng cua ting sudt nén chéo duoc xéac dinh theo diéu 5.8.3.4 (do)
- o :Goc nghiéng cua cot thép ngang doi voi truc doc (do)
: Dién tich c6t thép chiu cit trong cu li s (mm?)
- V_ : Thanh phan luc Gng suat trudc ¢6 hiéu trén huéng luc cat tic dung, 1a duong néu
nguoc chiéu luc cat(N)
- V. : Stic khang cat danh dinh cua bé tong(N).
- V,: Stc khang cat danh dinh cta c6t thép(N).
Kiém todn luc cét c6 thé kiém tra tai mat clia cau kién dd, trong d6 4n nay s& kiém tra tai tim
cau kién d& (c6 luc cat 16n)
Momen va luc cit tinh toan theo TTGHCD 1 (tai g6i)
M, = 197.96 KNm

V,= 204.45 KN
Xac dinh 'V,
Vi tai tiét dién goi va tiét dién ¢ mat cau kién dg, dudong cdp di ngang nén thanh phan V,, trén
huéng luc cat 1a bang 0
Xdc dinhd,va b,
-Chiéu cao chiu cat hitu hiéu d,,

0.9d,
d,=max30.72h

d, -3,
Tacé d,=440 mm tai goi
a=,c=0.6928x36.53 =24.95

0.9d.=0.9*500=450 mm
0.72h=0.72x600=432 mm
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d - % - 500-@ = 487.53 mm

= d, =487.53 mm

-Bé rong bung chiu cat hitu hiéu b, :

b,= 1000mm

Xdc dinh Bva 6

Dé xac dinh dugc O va B ta phai thong qua cdc gia tri sau v/, va ¢ .

ing suat cét trong bé tong

V —¢V 3

yoYi#Vp 20445107 0,537 MPa (5.8.3.4.2-1)
#b,d, ~ 0,9x1000x 48753

Y 05370107

f 50

c

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

M, +0.5N, +0.5V, cotgd— A f

ps ' po
g, = d, <0.002 (5.8.3.4.2-2)
EA +E A,

Trong do:
- A, : Dién tich c6t thép ust trong phia chiu kéo uén ctia céu kién (m?)

- M, : M6 men tinh toan (Nmm)

u

- N, :Luc doc truc tinh toan (N)

-V, : Luc cit tinh todn (N)

- E, :Modun dan hoi clia c6t thép khong ust (MPa)

- E, :Modun dan héi ctia cot thép ust (MPa)

- A, :Dién tich c6t thép khong ust (mm?)

- f, :tng suat trong thép ust khi ting sut trong bé tong xung quanh bang 0 (MPa)

E
f,=f +f

_°
po pe’ Tpc £
c

- f,. :1ngco hiéu suit trong thép ust sau mat mat.

f.=0.7f, - Af ; = 1302 — 220.17=1081.83 MPa
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- f. :ng sudt trong bétong tai trong tam céc bé cdp do luc ust sau tdt ca mat mat, dé an
toan lay f =0
—f,=1150.9 MPa

Gia thiét 6 = 30°

* 6
19796 "10° | ) 5+ 204.45+10° * cot g30 - 789,6 *108183
. __ 48753 =-13E3

" 197000*789,6

Tra bang 5.8.3.4.2-1 Ta dugc 0 =27°,  =6.6
Xac dinhV, vaV,

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

V =0,083x 6.6 x /50 x1000x 487.53= 1656050.68 N
Trong ban mat cau khong thiét k& cot thép ngang (cot dai, cot xién) nén V=0
Tinh siic khdng danh dinh cua tiét dién

V.+V,+V,= 16394719 + 0+ 0=1656050.68 N =1656.05 KN

Vn=min { 0.25f’ b d, + V4= 0.25x50x1000x423.25 + 0 = 5290.62 KN

—V, = 1656.05 KN
—¢V, = 0.9x1656.05 = 1490.45 KN

Kiém tra theo cong thifc : V, = 204.45 KN< ¢V,

4. Cot thép chong co ngot va nhiét do

Cot thép chong co ngét va nhiét do phai duge dat gan cdc bé mat bé tong 10 ra trudc céc thay
doi nhiét do hang ngay.
Dién tich c6t thép trong moi huéng khong duge nho hon :

A

A, > 0.75f—g (5.10.8.2.-1)
y

o day :
- A= Tdng dién tich mat cat (mm?) , ta tinh cho 1mm rong
- f, = Cudng do chay qui dinh clia thanh thép (Mpa)
+Tiét dién gitta nhip
A;=250%1000=250000 mm’
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250000

A, >0.75x =468.75 (mm?/m))

Chon N,16 @ 200 mm,c6 tong dién tich 2 mat theo mdi phuong trén 1 m dai la A, =
2009.6 mm*/m
+Tai ti€t dién goi
A,=600%1000=600000 mm®

600000

A, >0.75x = 1125(mm*/m))

Cbt thép phan bd trén mot mat 1a : 0.5xA, = 0.5625 mm?/mm.
Str dung N,16 @ 300mm dién tich day du 1a Ag = 0.571 mm?/mm.
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CHUONG 1V -
THIET KE KET CAU DAM CHU

I. LUA CHON KiCH THUOC VA TINH TOAN PAC TRUNG HINH HQC
I.1. Kich thwéc két cau va mit cit ngang dim
L.1.1. Thiét ké dwong cong bién dim:
Uu diém cua thiét ké dam c6 chiéu cao thay doi.
Tiét kiém vat liéu, bé tong va thép du ung luc duoc bd tri phit hop ca trong thi cong
va khai théc.
Giam duoc Gng suat cit.
Két cau c6 hinh dang dep.
DPé bd tri cdt thép chiu cit phan bd déu, va bé rong suon dam thay ddi déu theo
chiéu dai dam, ta chon duong cong bién dam c¢6 bac tir 1 + 2. Trong tinh todn déc

trung hinh hoc mit cat ngang dam, 1dy dudng cong dang bac 2.

V1= 3.1X2 + b1
h, h,
a = E b
b]_ :hm
t

trong 4o : 7

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

- hm : Chiéu cao dam tai giira nhip.

- L :Chiéu dai phan canh hing cong.

- y; : Chiéu cao mit cit tai vi tri tinh toan.

- X :Khoang céch tir giita nhip dén mat cat tinh toan
I.1.2. Thiét ké bin ddy hép:

Bén day hop chiu tai trong sau:

- Trong lugng ban than.

- Luc nén do md men ubn va lyc cit gay ra.

- Trong luong cua cac thiét bi, van khudn trong qua trinh thi cong.

Dé phu hop vé6i dic diém chiu luc, ban day hop thuong ¢ bé day thay doi.

Tai gitta nhip: Chiéu day ban day hop phu thudc vao yéu cau vé khoang cach tir tim
b6 cap DUL tdi mép bé tong. Do ¢ bd tri cap du tng luc, chon chiéu diy ban day tai
giira nhip bang 300mm.

GVHD:THS. PHAM VAN THAI - 160 -
THS. TRAN ANH TUAN
SVTH: NGUYEN HOU HA - LGP CP1001



TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

Tai khu vuc gﬁn tru: Chiéu day ban day tang 1én dé chiu lyc nén 16n do m6 men uén

. . 1 1
va luc cat gay ra, thuong nam trong khoang (— +——
; gay g g g (75 200

xay dung, ta chon 900mm ddi vai tiét dién sat tru .

)L, tham khao mot sé cau da

Trong pham vi giira tiét dién giita nhip va gan try, day trén ban day thay d6i theo duong cong
bac2:

Vo = a2x2 + b,
h —h

4 =""3

b2 :h’m

Trong do :
- h’p : Khoang cach tinh tir mat duong xe chay dén ban day trén tai mat cit sat dinh tru
- h’y: Khoang cach tinh tir mat duong xe chay dén ban day trén tai gitta nhip.
- L :Chiéu dai phan canh hing cong.
- Yo o Chiéu cao mit cit tai vi tri tinh toan.
- X :Khoang céch tir giita nhip dén mat cat tinh toan
Chiéu day day hop dugc tinh theo cong thuc:
bh=Y1-Y>
I.1.3. Thiét ké swon hép
Suon hop chiu ndi luc nhu sau :
- Luc cit do tai trong va hoat tai.
- Mot phan mé men udn, mé men xodn do tai trong 1éch tim gay ra.
I1. SO PO CHIA POT THI CONG KET CAU NHIP
So dd chia @6t thi cong két cau nhip

Ox5=25 5x5=25

III. CAC GIAI POAN THI CONG KET CAU NHIP
Thi céng diic hang cdn bang
II1.1. Giai doan 1: Piic hiing cin bang trén tru Ty, T,
Pé thuc hién viéc dic hing ta phai thi cong d6t Ko trén da gido mé rong tru. Cac khdi Ko

phai lién két tam thoi véi dinh tru thong qua cac cac thanh cudng do cao.
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Trong budc nay tai trong tac dung 1én dam gdm c6 trong luong ban than cta cac dét dac,

trong luong xe duc P.

* Sor do tinh hoc trong giai doan nay : DAm cong xon bat 1oi nhat 1a khi duc xong dbt cudi

cuing va chuén bj hop long nhip bién.

Ta s& tinh v6i so d6 nay (So d6 1)

ccl

dcl

dcl

dcl

o Ty o T T

Txd

P

T/xd

!

!

* Tai trong : trong giai doan nay dam chiu céc tai trong sau:

-Téi trong chinh :

+ Tinh tai cta cac ddt duc g

+ Tai trong xe dac Pyg = 400 KN dat tai mép ngoai d6t cudi cling.

Bdng tinh mémen va lwc cat giai doan 1

Lt | ML(KN.m) [ M1(KN.m) [ M1(KN.m) [ QL(KN) | Q1(KN) [ Q1(KN)
TD (m) (tc) 1.25 0.9 (tc) 1.25 0.9
17 0 | -340323.7 | -425404.6 | -306291.3 | 15828.6 | 19785.8 | 14245.7
16 150 | -317301.1 | -396626.4 | -285571 | 14868.2 | 18585.3 | 13381.4
15 450 | -256877.1 | -321096.4 | -231189.4 | 11986.9 | 14983.6 | 10788.2
14 300 | -223525 | -279406.3 | -201172.5 | 10247.8 | 12809.8 | 9223.02
13 300 | -194033.9 | -242542.4 | -1746305 | 9413 | 11766.3 | 8471.7
12 300 | -166988.9 | -208736.1 | -150290 | 8617 | 10771.3| 77553
11 350 | -138380.8 | -172976 | -124542.7 | 77305 | 9663.13 | 6957.45
10 350 | -112797 | -140996.3 | -101517.3 | 6888.9 | 8611.13 | 6200.01
9 350 | -90088.3 | -112610.4 | -81079.47 | 6087.6 | 7609.5 | 5478.84
8 350 | -70121.8 | -87652.25 | -63109.62 | 5321.9 | 6652.38 | 4789.71
7 500 | -46136.5 | -57670.63 | -41522.85 | 4272.2 | 5340.25 | 3844.98
6 500 | -27295.1 | -34118.88 | -24565.59 | 3264.4 | 4080.5 | 2937.96
5 500 | -13411.1 | -16763.88 | -12069.99 | 2289.3 | 2861.63 | 2060.37
4 500 -4344 -5430 -3909.6 | 1337.6 | 1672 | 1203.84
3 500 0 0 0 400 500 360

Biéu d0 mémen va luc cit giai doan I thu dugc khi mé hinh hoa két cau

bang phan mém Midas7.01
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-4344.0
13411.1

|

-46136.5
-70121.8

-27295.1

-90088.3
-112797.0
-138380.8
-166988.9
-194033.9

-223525.0
-256877.1
-317301.1
-340323.7
-317301.1

~256877.1

. |
| -<z

-223525.0
I -1d4033.9
-166988.9
-138380.8

-112797.0
-90088.3

-70121.8

-46136.5
-27295.1

1134111

Z-4344.o

1337.6
2289.3

3264.4
4272.2

5321.9

6087.6
6888.9
7730.5
8617.0

9413.0
10247.8
11986.9
14868.2
P \

-3264.4

-p289.3

1337.6

-15828.6
14868.2

-9413|0
8617.0

-11986
_ -1024%

111.2. Giai doan 2 : Thao xe duc trén tru T, T,

Sau khi thi cong xong phén h?mg cép xe duc trén tru Ty, Toduogc thao ra. So dd thao xe duc

-773p.5

-6848.9
-6087.6

tuong duong véi viée tac dung cap luc ngugc trd lai trén 2 canh hang.

So dd tinh:

-5321.9

-4p72.2

Pxo 4[

i

Bdng tinh momen va lyc cat giai dogn 2

[ Po

Laét | M2(KN.m) | M2(KN.m) | M2(KN.m) | Q2(KN) | Q2(KN) | Q2(KN)
TD (m) (tc) 1.25 0.9 (tc) 1.25 0.9
17 0 21600 27000 24300 400 500 360
16 150 2100 | 26250 23625 400 500 360
15 450 19200 24000 21600 400 500 360
14 300 18000 22500 20250 400 500 360
13 300 16800 21000 18900 400 500 360
12 300 15600 19500 14040 400 500 360
11 350 14200 17750 12780 400 500 360
10 350 12800 16000 11520 400 500 360
9 350 11400 14250 10260 400 500 360
8 350 10000 12500 9000 400 500 360
7 500 8000 10000 9000 400 500 360
6 500 6000 7500 6750 400 500 360
5 500 4000 5000 4500 400 500 360
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TRUCONG DAI HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

4 500 2000 2500 2250 400 500 360

3 500 0 0 0 400 500 360
Biéu 40 mémen va luc cit giai dogn 2 thu dugc khi mé hinh héa két ciu bang phan mém
Midas7.01
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111.3. Giai doan 3 :

Str dung van khudn dé hop long nhip bién, tai trong tac dung 14 trong lugng van khudn va bé

Hop long nhip bién

ka + I:)HL

tong dot hop long, voi gia tri bang: >

Trong do:

- Tai trong van khuén Py = 200 KN.
- Tai trong khdi hop long Py = 351.4 KN.
—s Py ;PHL _ 200+351.4 — 275 7KN.

So d6 tinh toan nhu hinh v& sau(So d6 3).diém dat lyc tai 2 dau dét hop long.

| F (P +Pw b (P +Pﬂ>Jl
PR l PPR
Bing tinh mémen va lyc cit giai doan 3
Laét | M3(KN.m) | M3(KN.m) [ M3(KN.m) | Q3(KN) [ Q3(KN) | Q3(KN)
TD (m) (tc) 1.25 0.9 (tc) 1.25 0.9
17 0 -14887.3 -18609 -13399 275.7 | 344.63 | 248.13
16 150 -14473.7 -18092 -13026 275.7 | 344.63 | 248.13
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15 450 -13233.1 -16541 -11910 275.7 344.63 | 248.13
14 300 -12406.1 -15508 -11165 275.7 344.63 | 248.13
13 300 -11579 -14474 -10421 275.7 344.63 | 248.13
12 300 -10751.9 -13440 -9677 275.7 344.63 | 248.13
11 350 -9787 -12234 -8808 275.7 344.63 | 248.13
10 350 -8822.1 -11028 -7940 275.7 344.63 | 248.13
9 350 -7857.2 -0822 -7071 275.7 344.63 | 248.13
8 350 -6892.3 -8615 -6203 275.7 344.63 | 248.13
7 500 -5513.8 -6892 -4962 275.7 344.63 | 248.13
6 500 -4135.4 -5169 -3722 275.7 344.63 | 248.13
5 500 -2756.9 -3446 -2481 275.7 344.63 | 248.13
4 500 -1378.5 -1723 -1241 275.7 344.63 | 248.13
3 500 0 0 0 275.7 344.63 | 248.13

-0.0
2000.0

Biéu d0 mémen va lic cdt giai doan 3 thu duoc khi mé hinh héa két cau bang phan mém
Midas7.01

4p00.0
P000.0

4p00.0
6000.0
80d0.0
10000.0
1140p.0
1280(Q.0
14200]0
15600
16800.9
18000.0
19200.0
1280(Q.0
1140p.0
10000.0
80d0.0
6000.0

21600.0
21000.0
16800.9
15600.
14200J0

21000.0

400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0

-400.0

400.0
400.0
400.0
400.0
400.0
-400.0
400.0
400.0
400.0
400.0
400.0
400.0

II1.4. Giai doan 4: Thdo dé gian gido va vin khudn ciia dét hop long nhip bién
Sau khi bé tdng khdi hop long dat cudng do, tién hanh cang cap duong tai nhip bién, bétong
bi tach ra khoi hé gian gido va toan bo trong lugng ciia phan diic trén da gido sé 1én canh hing

va goi.
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PHAN | I: THIET KE KY THUAT

q=175.7 (KN/m) [H/2Phl

LT

Ra WLBb
1/2 Pvk

Trong do: - Tai trong van khudn P = 200 KN.
- Tai trong khdi hop long Py = 351.4 KN.
Py _ 200

2 2

P, 3514

=100KN ; :T:175.7 KN

-Tai trong phan bd déu ciia khéi duc trén da gido qpg = 175.7 KN/m (Khéi dic trén da
giao dai 14m)

Bdng tinh mémen va lwc cat giai doan 4

L bt | MA(KN.m) [ M4(KN.m) | M4(KN.m) [ Q4(KN) | Q4(KN) [ Q4(KN)
TD (m) (tc) 1.25 0.9 (tc) 1.25 0.9
17 0 -8847.4 | -11059 -7963 384.6 | 480.75 | 346.14
16 150 | -8270.4 | -10338 7443 384.6 | 480.75 | 346.14
15 450 | -6539.5 | -8174.4 -5886 384.6 | 480.75 | 346.14
14 300 | -5385.6 -6732 -4847 384.6 | 480.75 | 346.14
13 300 | -4231.7 | -52896 -3809 384.6 | 480.75 | 346.14
12 300 | -3077.8 | -3847.3 -2770 384.6 | 480.75 | 346.14
11 350 | -17316 | -2164.5 -1558 384.6 | 480.75 | 346.14
10 350 960.9 1201.13 | 864.81 | 384.6 | 480.75 | 346.14
9 350 2307.1 | 2883.88 | 2076.4 | 384.6 | 480.75 | 346.14
8 350 4230.3 | 5287.88 | 3807.3 | 384.6 | 480.75 | 346.14
7 500 61535 | 7691.88 | 55382 | 384.6 | 480.75 | 346.14
6 500 8076.7 | 10095.9 7269 384.6 | 480.75 | 346.14
5 500 9999.9 | 12499.9 | 8999.9 | 384.6 | 480.75 | 346.14
4 500 | 11923.1 | 14903.9 10731 | 384.6 | 480.75 | 346.14
3 500 | 128924 | 161155 11603 | 484.6 | 605.75 | 436.14
2 200 | 12897.6 16122 11608 | 3652 | 570.63 | 328.68
1 1400 0 0 0 -2150.7 | -2688.4 | -1936

Biéu 46 mémen va lyc cat giai doan 4 thu dugc khi mo hinh hoa két cau bang phan mém

Midas7.01
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-2150.7

TRUCONG DAI HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

077.8
4231.7
-5385.6
-6539.5
-8270.4

-8847.4
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PO AN TOT NGHIEP
PHAN | I: THIET KE KY THUAT
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II1.5. Giai doan 5: Thdo ngam (dwa hé tré vé hé dam)

Cit bo lién két tam khdi dinh try T1. So do tinh twong duong véi viée giai phong momen

trong try, dat momen do vao dam.

So dd tinh:
M M
Pax X I paN
Bing tinh mémen va lyc cit giai doan 5

Laét | M5(KN.m) | M5(KN.m) [ M5(KN.m) | Q5(KN) [ Q5(KN) [ Q5(KN)
TD (m) (tc) 1.25 0.9 (tc) 1.25 0.9
17 0 23734.7 29668.4 21361.2 -339.1 | -423.88 | -305.19
16 150 23226.1 29032.6 20903.5 -339.1 | -423.88 | -305.19
15 450 21700.3 27125.4 19530.3 -339.1 | -423.88 | -305.19
14 300 20683.1 25853.9 18614.8 -339.1 | -423.88 | -305.19
13 300 19665.9 24582.4 17699.3 -339.1 | -423.88 | -305.19
12 300 18648.7 23310.9 16783.8 -339.1 | -423.88 | -305.19
11 350 17462 21827.5 15715.8 -339.1 | -423.88 | -305.19
10 350 16275.2 20344 14647.7 -339.1 | -423.88 | -305.19
9 350 15088.5 18860.6 13579.7 -339.1 | -423.88 | -305.19
8 350 13901.8 17377.3 12511.6 -339.1 | -423.88 | -305.19
7 500 12206.4 15258 10985.8 -339.1 | -423.88 | -305.19
6 500 10511.1 13138.9 9459.99 -339.1 | -423.88 | -305.19
5 500 8815.7 11019.6 7934.13 -339.1 | -423.88 | -305.19
4 500 7120.4 8900.5 6408.36 -339.1 | -423.88 | -305.19
3 500 5425.1 6781.38 4882.59 -339.1 | -423.88 | -305.19
2 200 4746.9 5933.63 4272.21 -339.1 | -423.88 | -305.19
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | I: THIET KE KY THUAT

| 1 | 1400 | 0 0 0 | -339.1 | -423.88 |-305.19|

Biéu dd6 mémen v luc cdt giai dogn 5 thu dugc khi mo hinh hoa két cau  bang phan mém
Midas7.01

4746.9

° 9 9 9 0 @

II1. 6. Giai doan 6: Hgp long nhip chinh:
St dung van khudn dé hop long nhip gira, trong giai doan nay BT chua dat da cuong do nén
khong tham gia tic dung .So d6 tinh trong truong hop nay 1a dam tinh dinh mut thira.
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- Tai trong van khudn Py = 200 KN
- Tai trong khdi hop long Py = 351.4KN.
P.+P, 200+3514

= _ = 275.7(KN)
2 2

Bdng tinh mémen va lyc cat giai doan 6

o | L a6t | MB(KN.m) | M6(KN.m) [ M6(KN.m) | Q6(KN) | Q6(KN) [ Q6(KN)
(m) (tc) 1.25 0.9 (tc) 1.25 0.9

17 0 -14887.3 -18609 -13398.6 217.7 272.13 | 195.93
16 | 150 -14568.2 -18210 -13111.4 217.7 27213 | 195.93
15 | 450 -13611.2 -17014 -12250.1 217.7 272.13 | 195.93
14 | 300 -12973.2 -16217 -11675.9 217.7 27213 | 195.93
13 | 300 -12335.2 -15419 -11101.7 217.7 272.13 | 195.93
12 | 300 -11697.1 -14621 -10527.4 217.7 272.13 | 195.93
11 | 350 -10952.8 -13691 -9857.52 217.7 27213 | 195.93
10 | 350 -10208.4 -12761 -9187.56 217.7 272.13 | 195.93
9 350 -9464 -11830 -8517.6 217.7 272.13 | 195.93
8 350 -8719.7 -10900 -7847.73 217.7 272.13 | 195.93
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-3402.8

H466.2

5529.6

TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | I: THIET KE KY THUAT

7 500 -7656.3 -9570.4 -6890.67 217.7 272.13 195.93
6 500 -6592.9 -8241.1 -5933.61 217.7 272.13 195.93
5 500 -5529.6 -6912 -4976.64 217.7 272.13 195.93
4 500 -4466.2 -5582.8 -4019.58 217.7 272.13 195.93
3 500 -3402.8 -4253.5 -3062.52 217.7 272.13 195.93
2 200 -2977.5 -3721.9 -2679.75 217.7 272.13 195.93
1 1400 0 0 0 217.7 272.13 195.93
17 0 -14887.3 -18609 -13398.6 -275.7 -344.6 -248.1
18 150 -14473.7 -18092 -13026.3 -275.7 -344.6 -248.1
16 450 -13233.1 -16541 -11909.8 -275.7 -344.6 -248.1
20 300 -12406.1 -15508 -11165.5 -275.7 -344.6 -248.1
21 300 -11579 -14474 -10421.1 -275.7 -344.6 -248.1
22 300 -10791.9 -13490 -9712.71 -275.7 -344.6 -248.1
23 350 -9787 -12234 -8808.3 -275.7 -344.6 -248.1
24 350 -8822.1 -11028 -7939.89 -275.7 -344.6 -248.1
25 350 -7857.2 -9821.5 -7071.48 -275.7 -344.6 -248.1
26 350 -6892.3 -8615.4 -6203.07 -275.7 -344.6 -248.1
27 500 -5513.8 -6892.3 -4962.42 -275.7 -344.6 -248.1
28 500 -4135.4 -5169.3 -3721.86 -275.7 -344.6 -248.1
29 500 -2756.9 -3446.1 -2481.21 -275.7 -344.6 -248.1
30 500 -1378.4 -1723 -1240.56 -275.7 -344.6 -248.1
31 500 0 0 0 -275.7 -344.6 -248.1

Biéu 46 mémen va luc cit giai doan 6 thu dugc khi mo hinh héa két cau bang phan mém
Midas7.01
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TRUONG DAI HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU BUGONG PHAN | I: THIET KE KY THUAT
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II1. 7. Giai doan 7: Thdo vdn khudn dét hop long nhip chinh.

Sau khi d6 bé tong khdi hop long xong, bé tong dat cuong do, cang cap du ting luc xong,
lac nay tién hanh d& van khuon ciia khbi hop long nhip giita. D& van khuon sé& phat sinh phan
lyc phu. So d6 tinh trong truong hop nay 1a dim lién tuc ba nhip, tai trong tac dung 12 van

khuon c6 phuong thang dimg va hudng tir dudi 1én trén.

A A L. P 3,
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TRUCONG DAI HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

Bdng tinh mémen va lyc cat giai doan 7:

PO AN TOT NGHIEP

PHAN | I: THIET KE KY THUAT

L dét | M7(KNm) [ M7(KNm) [ M7(KNm) [ Q7(KN) [ Q7(KN) [ Q7(KN)
D (m) (tc) 1.25 0.9 (tc) 1.25 0.9
17 0 19255 | 2406.9 1733 276 | -345 | -24.84
16 150 19255 | 2406.9 1733 276 | -345 | -24.84
15 450 1881.1 | 2351.4 1693 276 | -345 | -24.84
14 300 17641 | 2205.1 1587.7 | -276 | -345 | -24.84
13 300 1681.4 | 21018 15133 | -276 | -345 | -24.84
12 300 1516 1895 13644 | -276 | -345 | -24.84
11 350 1419.5 1774.4 12776 | -27.6 | -345 | -24.84
10 350 1323.1 1653.9 1190.8 | -27.6 | -345 | -24.84
9 350 1226.6 1533.3 1103.9 | -27.6 | -345 | -24.84
8 350 1130.1 1412.6 1017.1 | -27.6 | -345 | -24.84
7 500 992.3 1240.4 | 893.07 | -27.6 | -345 | -24.84
6 500 854.5 1068.1 769.05 | -27.6 | -345 | -24.84
5 500 716.7 895.88 645.03 | -27.6 | -345 | -24.84
4 500 578.8 723.5 520.92 | -27.6 | -345 | -24.84
3 500 441.0 551.25 396.9 276 | -345 | -24.84
2 200 358.9 448.63 32301 | 276 | -345 | -24.84
1 1400 0 0 0 276 | -345 | -24.84
17 0 19255 | 2406.9 1733 100 125 90
18 150 17795 | 22244 1601.6 100 125 90
19 450 1329.5 1661.9 1196.6 100 125 90
20 300 1029.5 1286.9 926.55 100 125 90
21 300 729.5 911.88 656.55 100 125 90
22 300 4295 536.88 386.55 100 125 90
23 350 -2705 -338.1 | -243.45 100 125 90
24 350 -620.5 -775.6 | -558.45 100 125 90
25 350 -970.5 -1213 -873.45 100 125 90
26 350 | -1470.5 -1838 -1323.5 100 125 90
27 500 | -1970.5 -2463 -1773.5 100 125 90
28 500 | -2470.5 -3088 -2223.5 100 125 90
29 500 | -2970.5 -3713 -2673.5 100 125 90
30 500 | -3470.5 -4338 -3123.5 100 125 90
31 500 | -3470.5 -4338 -3123.5 100 125 90
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TRUCONG DAI HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | I: THIET KE KY THUAT

Biéu &6 mémen va lwc cit giai doan 7 thu dugc khi mé hinh hoa két ciu bang phan mém
Midas7.01
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I11. 8. Tong hop néi lwc ciia cdc giai doan thi cong truwée khi hoan thi¢n:
SO DO PHAN BOT NUA CAU
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Momen:
STT | TD Gb1 GDb2 GDb3 Gb4 GDb5 Gbo6 GDb7 Téng hop
1 1 0 0 0 0 0 0 0 0
2 2 0 0 0 12897,6 4769,9 -2977,5 385,9 15075,9
3 3 0 0 0 128924 5425,1 -3402,8 441 15355,7
4 4 -4344 2000 -1378,5 11923,1 7120,4 -4466,2 578,8 11433,6
5 5 -13411,1 4000 -2756,9 9999,9 8815,7 -5529,6 716,7 1834,7
6 6 -27295,1 6000 -4135,4 8076,7 10511,1 -6592,9 854,5 -12581,1
7 7 -46136,5 8000 -5513,8 6153,5 12206,4 | -7656,3 992,3 -31954,4
8 8 -70121,8 10000 -6892,3 4230,3 13901,8 -8719,7 1130,1 -56471,6
9 9 -90088,3 11400 -7857,2 2307,1 15088,5 -9464 1226,6 -77387,3
10 10 -112797 12800 -8822,1 960,9 16275,2 | -10208,4 1323,1 -100468,3
11 11 -138380,8 14200 -9787 -1731,6 17462 -10952,8 1419,5 -127770,7
12 12 -166988,9 15600 -10751,9 | -3077,8 18648,7 | -11697,1 1561 -156706
13 13 -194033,9 16800 -11579 -4231,7 19665,9 | -12335,2 1681,1 -184032,8
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TRUCONG DAI HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PHAN | I: THIET KE KY THUAT

PO AN TOT NGHIEP

14 14 -223525 18000 -12406,1 | -5385,6 | 20683,1 | -12973,2 | 1764,1 -213842,7
15 15 -256877,1 19200 -13233,1 | -6539,5 | 21700,3 | -13611,2 | 1888,1 -247472,5
16 16 -317301,1 21000 -14473,7 | -8270,4 | 23226,1 | -14568,2 | 1925,5 -308461,8
_ _

18 | 17 21600
19 18 -317301,1 2100 0 0 0 -14473,7 | 1779,5 -327895,3
20 19 -256877,1 19200 0 0 0 -13233,1 | 13295 -249580,7
21 20 -223525 18000 0 0 0 -12406,1 | 1029,5 -216901,6
22 21 -194033,9 16800 0 0 0 -11579 729,5 -188083,4
23 22 -166988,9 15600 0 0 0 -10791,9 429,5 -161751,3
24 23 -138380,8 14200 0 0 0 -9787 -270,5 -134238,3
25 24 -112797 12800 0 0 0 -8822,1 -620,5 -109439,6
26 25 -90088,3 11400 0 0 0 -7857,2 -970,5 -87516
27 26 -70121,8 10000 0 0 0 -6892,3 -1470,5 -68484,6
28 27 -46136,5 8000 0 0 0 -5513,8 -1970,5 -45620,8
29 28 -27295,1 6000 0 0 0 -4135,4 -2470,5 -27901
30 29 -13411,1 4000 0 0 0 -2756,9 -2970,5 -15138,5
31 30 -4344 2000 0 0 0 -1378,4 -3470,5 -7192,9
32 31 0 0 0 0 0 0 -3470,5 -3470,5
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PHAN | I: THIET KE KY THUAT

PO AN TOT NGHIEP

Lyc cdt:

STT | TD Gbl Gb2 Gb3 Gb4 Gb5 Gb6 Gb7 | Tong hop
1 1 0 0 0 -2150.7 | -339.1 217.7 -27.6 -2299.7
2 2 0 0 0 365.2 -339.1 217.7 -27.6 216.2
3 3 400 -400 0 484.6 -339.1 217.7 -27.6 335.6
4 4 1337.6 -400 275.7 384.6 -339.1 217.7 -27.6 1448.9
5 5 2289.3 -400 275.7 384.6 -339.1 217.7 -27.6 2400.6
6 6 3264.4 -400 275.7 384.6 -339.1 217.7 -27.6 3375.7
7 7 4272.2 -400 275.7 384.6 -339.1 217.7 -27.6 4383.5
8 8 5321.9 -400 275.7 384.6 -339.1 217.7 -27.6 5433.2
9 9 6087.6 -400 275.7 384.6 -339.1 217.7 -27.6 6198.9
10 10 6888.9 -400 275.7 384.6 -339.1 217.7 -27.6 7000.2
11 11 7730.5 -400 275.7 384.6 -339.1 217.7 -27.6 7841.8
12 12 8617 -400 275.7 384.6 -339.1 217.7 -27.6 8728.3
13 13 9413 -400 275.7 384.6 -339.1 217.7 -27.6 9524.3
14 14 | 10247.8 | -400 275.7 384.6 -339.1 217.7 -27.6 10359.1
15 15 | 11986.9 | -400 275.7 384.6 -339.1 217.7 -27.6 12098.2
16 16 | 14868.2 | -400 275.7 384.6 -339.1 217.7 -27.6 14979.5
17 17 | 15828.6 | -400 275.7 3846 | -339.1 | 217.7 -27.6 15939.9
18 17 -15829 400 0 0 0 -275.7 100 -15604.3
19 18 -14868 400 0 0 0 -275.7 100 -14643.9
20 19 -11987 400 0 0 0 -275.7 100 -11762.6
21 20 -10248 400 0 0 0 -275.7 100 -10023.5
22 21 -9413 400 0 0 0 -275.7 100 -9188.7
23 22 -8617 400 0 0 0 -275.7 100 -8392.7
24 23 | -7730.5 400 0 0 0 -275.7 100 -7506.2
25 24 | -6888.9 400 0 0 0 -275.7 100 -6664.6
26 25 | -6087.6 400 0 0 0 -275.7 100 -5863.3
27 26 | -5321.9 400 0 0 0 -275.7 100 -5097.6
28 27 | -4272.2 400 0 0 0 -275.7 100 -4047.9
29 28 | -3264.4 400 0 0 0 -275.7 100 -3040.1
30 29 |-2289.3 400 0 0 0 -275.7 100 -2065
31 30 |-1337.6 400 0 0 0 -275.7 100 -1113.3
32 31 -400 400 0 0 0 -275.7 100 -175.7
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TRUONG DAI HOC DLHP

KHOA

XAY DUNG-MON CAU DUONG

PO AN TOT NGHIEP
PHAN | I: THIET KE KY THUAT
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

l11. 9. Giai doan 8: Giai doan hoan thién.
Thi cong lan can, 16p mui luyén, phong nudc, 16p bao v¢, bétong asphalt. (tinh tai giai doan
2).
Tai trong tac dung coi 14 tai phan bd déu trén toan bo chidu dai. Tai trong lan can(DC2).
+Tai trong 16p mat cau (DW)
DW =dIp*Blp* y,,
Trong do:
dlp : chiéu day trung binh cua 16p mit duong, iy trong thiét ké so bo = 11cm = 0.11

Blp : bé rong cua cac 16p mit duong, B1=12.5m .
7y, ty trong cua 16p phu,lay trung binh = 22.5 KN/m
DW =0.11*12.5*22.5 = 27.225 (KN/m).
+ Tinh tai lan can(DC2) phan b déu tinh ca 2 bén lan can
DC2 =2*0.22*24 = 10.56 (KN/m).
So db tinh:
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

NOI LUC DO LAN CAN GAY RA

.. | Khoang ,
i{:rtl cach | i | Momen | Lyccét | Mtt*0.9 | Ptt*0.9 | Mtt¥1.25 | Ptt*1.25
' m | tong | KNm | KN | KNm | KN KNm KN
1 00 | DC2 0 216 0 194 0 =270
2 | 140 | DC2 | 2203 16 1982 14 2753 -20
3 | 160 | DC2 | 2213 5 1992 5 2766 7
4 | 210 | DC2 | 2108 47 1897 43 2635 59
5 | 260 | DC2 | 1834 90 1650 81 2292 112
6 | 31.0 | DC2 | 1391 132 | 1252 119 1739 165
7 | 360 | DC2 | 779 174 701 156 974 217
8 | 41.0 | DC2 1 216 1 194 1 270
9 | 445 | DC2 | -821 253 739 228 -1027 316
10 | 480 | DC2 | -1771 | 290 | -1594 | 261 2214 362
11 | 515 | DC2 | -2851 | 326 | -2565 | 294 -3563 408
12 | 550 | DC2 | -4059 | 363 | -3653 | 327 5073 454
13 | 580 | DC2 | 5197 | 394 | -4677 | 355 -6496 493
14 | 610 | DC2 | -6430 | 426 | -5787 | 383 -8038 532
15 | 640 | DC2 | -7758 | 457 | -6983 | 41l -9698 572
16 | 685 | DC2 | -9928 | 506 | -8935 | 455 | -12410 | 632
17T | 700 | DC2 | -10699 | 522 | -9629 | 470 | -13374 | 653
17P | 700 | DC2 | -10699 | -527 | -9629 | -474 | -13374 | -659
18 | 715 | DC2 | -9921 | -510 | -8928 | -459 | -12401 | -637
19 | 760 | DC2 | -7727 | -463 | -6954 | -416 | -9659 578
20 | 790 | DC2 | -6383 | -431 | -5745 | -388 | -7979 539
21 | 820 | DC2 | -5134 | -400 | -4621 | -360 | -6418 2500
22 | 80 | DC2 | -3980 | -368 | -3582 | -332 | -4975 461
23 | 885 | DC2 | -2753 | -332 | -2478 | -299 | -3442 415
24 | 920 | DC2 | -1656 | -295 | -1490 | -265 | -2070 -369
25 | 955 | DC2 | -687 | -258 | -619 | -232 -859 -323
26 | 990 | DC2 | 152 221 137 -199 190 277
27 | 1040 | DC2 | 953 179 858 161 1191 -224
28 | 1090 | DC2 | 1585 | -137 | 1427 | -123 1982 71
20 | 1140 | DC2 | 2049 95 1844 85 2561 119
30 | 1190 | DC2 | 2344 53 2110 47 2930 66
31 | 1240 | DC2 | 2471 11 2224 9 3088 13
32 | 1260 | DC2 | 2471 11 2224 9 3088 13
33 | 131.0 | DC2 | 2344 53 2110 47 2930 66
34 | 1360 | DC2 | 2049 95 1844 85 2561 119
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

35 | 141.0 DC2 1585 137 1427 123 1982 171
36 | 146.0 DC2 953 179 858 161 1191 224
37 | 151.0 DC2 152 221 137 199 190 277
38 | 1545 DC2 -687 258 -619 232 -859 323
39 | 158.0 DC2 | -1656 295 -1490 265 -2070 369
40 | 1615 DC2 | -2753 332 -2478 298 -3442 414
41 | 165.0 DC2 | -3980 368 -3582 331 -4975 460
42 | 168.0 DC2 | -5134 400 -4621 360 -6418 500
43 | 171.0 DC2 | -6383 431 -5745 388 -7979 539
44 | 174.0 DC2 | -7727 462 -6954 416 -9659 578
45 | 1785 DC2 | -9921 511 -8928 460 -12401 639
46T | 180.0 DC2 | -10699 527 -9629 474 -13374 659
46P | 180.0 DC2 | -10699 -522 -9629 -470 -13374 -652
47 | 1815 DC2 | -9928 -505 -8935 -454 -12410 -631
48 | 186.0 DC2 | -7758 -457 -6983 -412 -9698 -572
49 | 189.0 DC2 | -6430 -426 -5787 -383 -8038 -533
50 | 192.0 DC2 | -5197 -395 -4677 -355 -6496 -493
51 | 195.0 DC2 | -4059 -363 -3653 -327 -5073 -454
52 | 1985 DC2 | -2851 -326 -2565 -294 -3563 -408
53 | 202.0 DC2 | -1771 -290 -1594 -261 -2214 -362
54 | 205.5 DC2 -821 -253 -739 -228 -1027 -316
55 | 209.0 DC2 -1 -216 -1 -194 -1 -270
56 | 214.0 DC2 779 -174 701 -157 974 -217
57 | 219.0 DC2 1391 -132 1252 -119 1739 -165
58 | 224.0 DC2 1834 -90 1650 -81 2292 -112
59 | 229.0 DC2 2108 -47 1897 -43 2635 -59
60 | 234.0 DC2 2213 -5 1992 -5 2766 -7
61 | 236.0 DC2 2203 16 1982 14 2753 20
62 | 250.0 DC2 0 216 0 194 0 270
BIEU PO NOI LUC DO LOP PHU GAY RA
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

NOI LUC DO LOP PHU GAY RA

.. | Khoang )

;{il; cach Tai MoOmen | Luccat | Mtt*0.65 | Ptt*0.65 | Mtt*1.5 Ptt*1.5

| m trong KNm KN KNm KN KNm KN

1 0.0 DW 0.00 -558.08 0.00 -362.75 0.00 -837.12
2 14.0 DW | 5689.30 -40.80 | 3698.05 -26.52 8533.95 -61.20
3 16.0 DW | 5716.50 13.65 | 3715.73 8.87 8574.75 20.48
4 21.0 DW | 5444.10 122.55 | 3538.67 79.66 8166.15 183.83
5 26.0 DW | 4736.10 231.43 | 3078.47 150.43 7104.15 347.15
6 31.0 DW | 3592.50 340.28 | 2335.13 221.18 5388.75 510.42
7 36.0 DW | 2013.30 449.09 | 1308.65 291.91 3019.95 673.64
8 41.0 DW -1.53 557.84 -0.99 362.60 -2.29 836.76
9 44.5 DW | -2121.80 652.94 | -1379.17 | 42441 | -3182.70 979.41
10 48.0 DW | -4575.60 747.96 | -2974.14 | 486.17 | -6863.40 | 1121.94
11 515 DW | -7362.90 842.90 | -4785.89 | 547.89 | -11044.4 | 1264.35
12 55.0 Dw -10484 937.76 | -6814.60 | 609.54 -15726 1406.64
13 58.0 Dw -13424 1019.00 | -8725.60 | 662.35 -20136 1528.50
14 61.0 Dw -16610 1100.10 | -10796.5 | 715.07 -24915 1650.15
15 64.0 Dw -20040 1181.00 | -13026 767.65 -30060 1771.50
16 68.5 DW -25645 1306.80 | -16669.3 | 849.42 | -38467.5 | 1960.20

17T 70.0 DW | -27636.0 | 1347.70 | -17963.4 | 876.01 | -41454.0 | 2021.55

17P 70.0 DW | -27636.0 | -1361.2 | -17963.4 | -884.78 | -41454.0 | -2041.8
18 715 DW | -25625.0 | -1320.4 | -16656.3 | -858.26 | -38437.5 | -1980.6
19 76.0 DW | -19959.0 | -11945 | -12973.4 | -776.43 | -29938.5 | -1791.8
20 79.0 DW | -16487.0 | -1113.6 | -10716.5 | -723.84 | -24730.5 | -1670.4
21 82.0 DwW | -13261.0 | -1032.5| -8619.65 | -671.13 | -19891.5 | -1548.8
22 85.0 DW | -10280.0 | -951.31| -6682.00 | -618.35 | -15420.0 -1427
23 88.5 DW | -7111.70 | -856.45| -4622.61 | -556.69 | -10667.6 | -1284.7
24 92.0 DW | -4276.90 | -761.52 | -2779.99 | -494.99 | -6415.35 | -1142.3
25 95.5 DW | -1775.60 | -666.50 | -1154.14 | -433.23 | -2663.40 | -999.75
26 99.0 Dw 392.16 | -571.52 | 254.90 -371.49 588.24 -857.28
27 104.0 DW 2461.30 | -462.73 | 1599.85 | -300.77 | 3691.95 -694.10
28 109.0 DW 4094.80 | -353.89 | 2661.62 | -230.03 | 6142.20 -530.84
29 114.0 DW 5292.70 | -245.02 | 3440.26 | -159.26 | 7939.05 -367.53
30 119.0 DW 6055.00 | -136.12 | 3935.75 -88.48 9082.50 -204.18
31 124.0 DW 6381.70 -27.23 | 4148.11 -17.70 9572.55 -40.84
32 126.0 DW 6381.70 27.23 | 4148.11 17.70 9572.55 40.84
33 131.0 DW 6055.00 | 136.12 | 3935.75 88.48 9082.50 204.18
34 136.0 DW 5292.70 | 245.00 | 3440.26 159.25 7939.05 367.50
35 141.0 DW 4094.80 | 353.85| 2661.62 230.00 6142.20 530.78
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36 146.0 DW 2461.30 | 462.66 | 1599.85 300.73 3691.95 693.99
37 151.0 DW 392.16 | 57141 | 254.90 371.42 588.24 857.12
38 154.5 DW | -1775.60 | 666.50 | -1154.14 | 433.23 | -2663.40 999.75
39 158.0 DW | -4276.90 | 76152 | -2779.99 | 49499 | -6415.35 | 1142.28
40 161.5 DW -7111.7 | 856.45| -4622.61 | 556.69 | -10667.6 | 1284.68
41 165.0 DW | -10280.0 | 951.31| -6682.00 | 618.35 | -15420.0 | 1426.97
42 168.0 DW | -13261.0 | 1032.50 | -8619.65 | 671.13 | -19891.5 | 1548.75
43 171.0 DW | -16487.0 | 1113.60 | -10716.6 | 723.84 | -24730.5 | 1670.40
44 174.0 DW | -19959.0 | 119450 | -12973.4 | 776.43 | -29938.5 | 1791.75
45 178.5 DW | -25625.0 | 1320.40 | -16656.3 | 858.26 | -38437.5 | 1980.60
46T | 180.0 DW | -27636.0 | 1361.20 | -17963.4 | 884.78 | -41454.0 | 2041.80
46P | 180.0 DW | -27636.0 | -1347.7 | -17963.4 | -876.01 | -41454.0 | -2021.6
47 181.5 DW | -25645.0 | -1306.8 | -16669.3 | -849.42 | -38467.5 | -1960.2
48 186.0 DW | -20040.0 | -1181.0 | -13026.0 | -767.65 | -30060.0 | -1771.5
49 189.0 DW | -16610.0 | -1100.1 | -10796.5 | -715.07 | -24915.0 | -1650.2
50 192.0 DW -13424. | -1019.0 | -8725.60 | -662.35 | -20136.0 | -1528.5
51 195.0 DW | -10484.0 | -937.76 | -6814.60 | -609.54 | -15726.0 | -1406.6
52 198.5 DW | -7362.90 | -842.90 | -4785.89 | -547.89 | -11044.4 | -1264.4
53 202.0 DW | -4575.60 | -747.96 | -2974.14 | -486.17 | -6863.40 | -1121.9
54 205.5 DW | -2121.80 | -652.94 | -1379.17 | -424.41 | -3182.70 | -979.41
55 209.0 DW -1.53 | -557.84 -0.99 -362.60 -2.29 -836.76
56 214.0 DW 2013.30 | -449.09 | 1308.65 | -291.91 | 3019.95 -673.64
57 219.0 DW 3592.50 | -340.28 | 2335.13 | -221.18 | 5388.75 -510.42
58 224.0 DW 4736.10 | -231.43 | 3078.47 | -150.43 | 7104.15 -347.15
59 229.0 DW 544410 | -122.55 | 3538.67 -79.66 8166.15 -183.83
60 234.0 DW 5716.50 | -13.65 3715.73 -8.87 8574.75 -20.48
61 236.0 DW 5689.30 | 40.80 3698.05 26.52 8533.95 61.20
62 250.0 DW 0.00 558.08 0.00 362.75 0.00 837.12
I11. 10. Giai doan 9: Pwa két cdu vao khai théc siv dung.
Trong giai doan nay két cau nhip dugc tinh toan voi cac tai trong khai thac:
Téi trong nguoi (PL=3 KN/mP), tinh trén chiéu dai cu: PL =3 x 1.5= 4.5 KN/m
Hoat tai HL93
e il e e

Biéu d6 moémen thu dugc khi mé hinh hoa két cdu bang phan mém Midas7.01

BIEU PO NOI LUC DO NGUOI GAY RA

GVHD:THS. PHAM VAN THAI - 181 -
THS. TRAN ANH TUAN

SVTH: NGUYEN HOU HA - LGP CP1001



SOBO

PHAN | : THIET KE

PO AN TOT NGHIEP

-MON CAU BUONG

TRUGNG BAI HOC DLHP

KHOA XAY DUNG

G LBELET6NSE
5 L6EIE BIES

give
6 602z
0avel-0
AR

2217

UL

\

2

Biéu do Momen My

bl

il 66
GEEL Gy
eou e
Eplh o
E'DRE _._.._’
TR R
BETE L
G0 Giral-
Log I 781

=
=
=
=
v

3

7

o oy L

=
i
r—
o

——
=
=
L]

ey
—r—T—
i

e s bbb
£ o 00 Wy
£ i o S T

1AL
ropl &
[
EALLES
00 g

S E

229

ey sk

,

N

3

Biéeu do lyc cat Fz

~

AY RA

UC DO XE 2 TRUC G

2

BIEU bO NOI L

¥ Bifher & ARy

172984 ZEE0T)

G9ZL6- SEIWIL
EGBEOL- 1P
Lrvdkls 6
0eEneeZlL &

6 GOLGL-

GELEG Y 4

Lzt

SYoovrl-  vOEIEL
Zb01

EOLLLG AVEDL
£0568- 0 2he6;

0°59roL- €

14

FBOEZL" 6OVEL

2k

SroovL-
DEDBZL

$94L6 HE

Laer v

£690%

W

Iy
9.\

§ 0 b fassy

mm

\

>

Biéu do Momen My

oL FHE

\ = !
FROE BphE
PLLG o slaia)
gasr gL
GAREE f iR
rRirE S [
wSO0E | |Gvoe
B0LE BRSO
BEEZ |4 42 L
AR A A Ir [+

mn__._h _._.v.._..n_.u.__
oLng A LEEL
296 2 LOFL-
SEGL G agri-

TRt

-
ELLE aagE-
HAEL OGHE
£nas vopr)
UG OHE5 )

EibE W

LrLE BOFEE

,

N

>
« A

Biéu do lyc cat Fz

AY RA

~

UC DO XE 3 TRUC G

BIEU bO NOI L

FHEEGY
ZGL0E |
9 L5p0L-

6
0006LL- &

v e EE 1
[T
0'1p09L-
LGOELL"

669981~
0°88Y 02-
£ GOEZT

2 L6GRE

LebLiey

£ OB G-
Z Le60Z ;

ELOGEL-  L¥h

a89e91- 0eae)

L LLBE - L7 99€8

S9L0E 1L~ £ 9466

£ 90e0L1 90p0L
986062 Lq0EL
CO0LERY LBEL |
P eags- LI9rsl
P TSN T
08069 JpiviL
> (9 Bl
Eabed Bt
00063 dpivel
L8Eve- L p899,
ve98s L |9rs |,
ZnLES g LpaEL
90606¢ L9021

£ 99€£01L-2°90p0I

BaLnZL- £ 9456/

L LLBE L L 99e8/)
z'99291- 02e)L)
ELOSEL- LrREg,

ZLBE0NEY  DEEYS,
L wmmvﬂw L 89685

R

o

LELLE- | ELL
Ziesve- ' LEL
re8eze- | 68

B G998 & ER
LGOELL- G Gf
0 Lroal- G
EreLyL- a
v EVEE

L
4
gL%v0L- B
cSE L

R

o

N

>
A

Biéu do Momen My

- 182 -

GVHD:THS. PHAM VAN THAI

THS. TRAN ANH TUAN

HA - LGP CP1001

SVTH: NGUYEN H



TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

o

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

S13464 0 360G

Hilh w3
H1HH HEEFH

8715 5224
aqra 07T 4
B
ape.a 10567

A4 5930

RLGTY S RETES

A6

S h B
s4(.0 7913

Biéu do luc cat Fz

TONG HOP LUC CAT DO HOAT TAI GAY RA

A T

Tiét Kggfﬁg NGUOI BI BO XE 2 TRUC XE 3 TRUC
dién . - -
m Pmax(KN) | Pmin(KN) | Pmax(KN) | Pmin(KN) | Pmax(KN) | Pmin(KN)
1 0.0 67 -190 315 -1141 361 -1346
2 14.0 89 -98 477 -646 531 -765
3 16.0 93 -90 512 -603 576 714
4 21.0 104 77 585 -523 668 -619
5 26.0 116 -65 660 -450 761 -532
6 31.0 130 -55 738 -385 856 -454
7 36.0 145 -46 817 -327 952 -384
8 41.0 162 -39 898 -275 1047 -321
9 445 177 -34 970 -234 1131 -272
10 | 480 194 -29 1043 -198 1216 -227
11 | 515 211 -25 1117 -166 1300 -187
12 | 550 229 -22 1192 -137 1384 -151
13 | 580 244 -20 1256 -115 1457 -123
14 | 610 261 -18 1322 -95 1530 -106
15 | 64.0 277 -17 1388 -88 1603 -102
16 | 685 304 -16 1494 -85 1720 -100
17T | 70.0 314 -16 1529 -85 1758 -100
17P | 700 37 -337 192 -1603 225 -1834
18 | 715 37 -327 192 -1565 225 -1793
19 | 76.0 38 -301 194 -1467 227 -1686
20 | 79.0 38 -284 197 -1402 230 -1615
21 | 820 40 -267 201 -1338 234 -1545
22 | 850 42 -251 207 -1274 240 -1475
23 | 885 44 -233 215 -1200 248 -1393
24 | 92.0 47 -215 240 -1128 265 -1311
25 | 955 51 -198 271 -1056 303 -1230
26 | 99.0 56 -182 305 -985 345 -1149
27 | 104.0 62 -164 349 -905 398 -1057
28 | 109.0 70 -148 398 -827 457 -966
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KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

29 | 114.0 78 -132 453 -752 522 -877
30 | 119.0 88 -118 512 -679 593 -791
31 | 124.0 99 -105 575 -609 669 -709
32 | 126.0 105 -99 609 -575 709 -669
33 | 131.0 118 -88 679 -512 791 -593
34 | 136.0 132 -78 752 -453 877 -522
35 | 141.0 148 -70 827 -398 966 -457
36 | 146.0 164 -62 905 -349 1057 -398
37 | 151.0 182 -56 985 -305 1148 -345
38 | 1545 198 -51 1056 -271 1229 -303
39 | 158.0 215 -47 1127 -240 1311 -265
40 | 1615 233 -44 1200 -215 1392 -248
41 | 165.0 251 -42 1274 -206 1474 -239
42 | 168.0 267 -40 1337 -201 1544 -234
43 | 171.0 284 -38 1401 -197 1615 -230
44 | 1740 301 -38 1466 -194 1685 -227
45 | 1785 328 -37 1569 -192 1798 -225
46T | 180.0 337 -37 1603 -192 1834 -225
46P | 180.0 16 -314 85 -1529 100 -1758
47 | 1815 16 -304 85 -1490 100 -1715
48 | 186.0 17 -278 88 -1389 102 -1604
49 | 189.0 18 -261 95 -1323 106 -1531
50 | 192.0 20 -244 115 -1257 123 -1458
51 | 195.0 22 -229 137 -1192 151 -1385
52 | 1985 25 -211 166 -1117 187 -1300
53 | 202.0 29 -194 198 -1043 227 -1216
54 | 2055 34 -177 234 -970 272 -1132
55 | 209.0 39 -162 275 -898 321 -1048
56 | 214.0 46 -145 327 -817 384 -952
57 | 219.0 55 -130 385 -738 454 -856
58 | 224.0 65 -116 450 -660 532 -761
59 | 229.0 77 -104 523 -585 619 -668
60 | 234.0 90 -93 603 -512 714 -576
61 | 236.0 98 -89 646 -477 765 -531
62 | 250.0 190 -67 1105 -315 1346 -361
TONG HOP MO MEN DO HOAT TAI GAY RA
Tidt Ki‘;’;?g NGUOI XE 2 TRUC XE 3 TRUC
dién m Mmax Mmin Mmax Mmin Mmax Mmin
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

(KN) (KN) (KN) (KN) (KN) (KN)
1 0.0 0 0 0 0 0 0
2 14.0 2528 -1272 14364 -5979 16633 -6852
3 16.0 2668 -1406 15063 -6609 17431 -1573
4 21.0 2876 -1674 16033 -7868 18516 -9015
5 26.0 2988 -1942 16464 -9127 18965 -10458
6 31.0 3004 -2210 16389 -10385 18822 -11900
7 36.0 2924 -2478 15842 -11644 18142 -13342
8 41.0 2749 -2746 14851 -12903 16965 -14785
9 44.5 2516 -2980 13630 -14004 16047 -16047
10 48.0 2210 -3214 12092 -15106 17309 -17309
11 51.5 1862 -3481 10343 -16306 18670 -18670
12 55.0 1587 -3894 8748 -17964 20488 -20488
13 58.0 1402 -4356 7481 -19724 22386 -22386
14 61.0 1262 -4918 6303 -21791 24591 -24591
15 64.0 1170 -5581 5832 -24175 27112 -27112
16 68.5 1130 -6777 5862 -28374 31518 -31518
17T 70.0 1147 -7232 5965 -29950 33163 -33163
17P 70.0 1147 -7232 5965 -29950 33163 -33163
18 715 1097 -6739 5694 -27900 30888 -30888
19 76.0 1007 -5401 5069 -22255 24597 -24597
20 79.0 993 -4621 5031 -19010 20991 -20991
21 82.0 1011 -3928 5708 -16619 18501 -18501
22 85.0 1056 -3317 6437 -14485 16268 -16268
23 88.5 1143 -2705 7341 -12310 13977 -13977
24 92.0 1262 -2199 8294 -10465 12017 -12017
25 95.5 1413 -1799 9292 -8950 10807 -10386
26 99.0 1601 -1509 10347 -1778 12067 -9099
27 104.0 1945 -1398 11881 -71122 13802 -8310
28 109.0 2305 -1398 13378 -6814 15462 -7869
29 114.0 2569 -1398 14483 -6505 16689 -71429
30 119.0 2737 -1398 15190 -6197 17475 -6988
31 124.0 2809 -1398 15494 -5888 17811 -6547
32 126.0 2809 -1398 15494 -5888 17811 -6547
33 131.0 2737 -1398 15190 -6197 17475 -6988
34 136.0 2569 -1398 14483 -6505 16689 -7429
35 141.0 2305 -1398 13378 -6814 15462 -7869
36 146.0 1945 -1398 11881 -7122 13802 -8310
37 151.0 1601 -1509 10347 -7778 12067 -9099
38 1545 1413 -1799 9292 -8950 10807 -10386
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

39 158.0 1262 -2199 8294 -10465 12017 -12017
40 161.5 1143 -2705 7341 -12310 13977 -13977
41 165.0 1056 -3317 6437 -14485 16268 -16268
42 168.0 1011 -3928 5708 -16619 18501 -18501
43 171.0 993 -4621 5031 -19010 20991 -20991
44 174.0 1007 -5401 5069 -22255 24597 -24597
45 178.5 1097 -6739 5694 -27900 30888 -30888
46T | 180.0 1147 -7232 5965 -29950 33163 -33163
46P | 180.0 1147 -7232 5965 -29950 33163 -33163
47 181.5 1130 -6777 5862 -28374 31518 -31518
48 186.0 1170 -5581 5832 -24175 27112 -27112
49 189.0 1262 -4918 6303 -21791 24591 -24501
50 192.0 1402 -4356 7481 -19724 22386 -22386
51 195.0 1587 -3894 8748 -17964 20488 -20488
52 198.5 1862 -3481 10343 -16306 18670 -18670
53 202.0 2210 -3214 12092 -15106 17309 -17309
54 205.5 2516 -2980 13630 -14004 16047 -16047
55 209.0 2749 -2746 14851 -12903 16965 -14785
56 214.0 2924 -2478 15842 -11644 18142 -13342
57 219.0 3004 -2210 16389 -10385 18822 -11900
58 224.0 2988 -1942 16464 -9127 18965 -10458
59 229.0 2876 -1674 16033 -7868 18516 -9015
60 234.0 2668 -1406 15063 -6609 17431 -7573
61 236.0 2528 -1272 14364 -5979 16633 -6852
62 250.0 0 0 0 0 0 0
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

IX. IV. TO HQP NQI LUC
St dung phdn mém MIDAS 7.01 dé phan tich két c&u ing véi tirng so d6 va tai trong nhu trén. Sau d6

t6 hop bangnguyén Iy cong tac dung clia cac budc thi cong (trong giai doan thi cong) ta dugc noi luc thi
cong, phan nay chinh noi luc do tai trong két cdu DC1. Noi luc do tinh tai giai doan 2 gém lan can
(DC2), va I6p mat cau(DW). T8 hop véi hoat tai khi khai thac ta duoc ndi Iuc thiét ké.
IV1. 1T6 hop theo trang thai giéi han CD I
- T6 hgp M6 men theo trang théi giéi han cuong do I (Diéu 3.4.1)

My =n(p-M pci + vp Mpez +¥p M pw +1.75Mm +1.75Mp, )
- T6 hop Luc cit theo trang thai gigi han cuong do 1 (Diéu 3.4.1)

Qu=n(vp Qoc1 + vp Qoez +vp Qow +1.75Qr Lo +1.75Qp )

- Trong doé :
My : M6 men tinh todn theo trang thai gi6i han cuong do L.
Qu : Luc cat tinh toan theo trang thdi gii han cudng do 1.
Yp : Hé s0 xac dinh theo theo bang 3.4.1-2

boi v6i DC1 vaDC2: vy, max =1.25, yp min= 0.9
Poi véi DW : ypmax =1.5, yp min= 0.65
n : Heé s6 diéu chinh tai trong lién quan dén tinh déo, tinh du, va su quan trong
trong khai thac xac dinh theo Diéu 1.3.2.
n =nnpnr=0.95
Heé s6 lién quan dén tinh déo np =1
Hé s6 lién quan dén tinhdu  nz=1
Heé s6 lién quan dén tam quan trong trong khai thac : n; > 1.05
Cau quan trong nén n; = 1.05
Vay n=1.05
IM: Heé so xung kich IM = 25% (tiéu chuan 22TCN 272-05).
1V1.2. To hop theo trang thai giéi han SD
My =N(Mpgs + Mpcy + Moy + Mo Mpy)
Qu=n(Ques + Qoez + Qo + Qo + Qpy)
M e Q oot » M pea Q pe: MOMen, Iuc cét do tai trong ban than va nhing thanh phan  phi két cau

gan vao (lan can, bo hanh wv...)
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

M o, Q o - MOMen, luc cat do tai trong IGp phi.
Mion » Qua - MOMen, Iuc cat do hoat tai gay ra co ké dén hé s6 xung kich.

Me., Qs : M6 men, lyc cat do tai trong ngudi gay ra.

Két quad ndi lyc cdc giai doan va t6 hop & cdc TTGH, biéu dé néi lwc & TTGHSDI thé hién

nhuw bang va biéu do sau:

BANG TO HOP MOMEN THEO CAC TRANG THAI GIOI HAN

D DC1 DC2 DW HOAT TAI TTGHSD TTGHCD
Max Min Max Min Max Min
1 0 0 0 0 0 0 0 0 0
2 15075.9 2203 5689.3 19161 -8124 42129.2 14844.2 66847.5 5283.7
3 15355.7 2213 5716.5 20099 -8979 43384.2 14306.2 68994.3 4005
4 11433.6 2108 5444.1 21392 -10689 40377.7 8296.7 65655.6 -3128.6
5 1834.7 1834 4736.1 21953 -12400 30357.8 -3995.2 | 52613.2 -16086
6 -12581.1 1391 3592.5 21826 -14110 14228.4 -21707.6 | 31076.5 -34050
7 -31954.4 779 2013.3 21066 -15820 -8096.1 -44982.1 | 962.01 -57156
8 -56471.6 -1 -1.53 19714 -17531 -36760.13 -74005.13 | -37898 -85581
9 -77387.3 -821 -2121.8 18563 -19027 -61767.1 -99357.1 -71881 -110317
10 -100468.3 -1771 -4575.6 19519 -20523 -87295.9 -127337.9 | -105529 -137450
11 -127770.7 -2851 -7362.9 20532 -22151 -117452.6 -160135.6 | -145310 -169165
12 -156706 -4059 -10484 22075 -24382 -149174 -195631 -186954 -203880
13 -184032.8 -5197 -13424 23788 -26742 -178865.8 -229395.8 | -225796 -237122
14 -213842.7 -6430 -16610 25853 -29509 -211029.7 -266391.7 | -267764 -273717
15 -2474725 -7758 -20040 28282 -32693 -246988.5 | -307963.5 | -314585 -334944
16 -308461.8 -9928 -25645 32648 -38295 -311386.8 | -382329.8 | -398287 -418748
17T -331685.5 -10699 -27636 34310 -40395 -335710.5 -410415.5 | -429862 -456641
17P -331685.5 -10699 -27636 34310 -40395 -335710.5 -410415.5 | -429862 -456641
18 -327895.3 -9921 -25625 31985 -37627 -331456.3 | -401068.3 | -424971 -445865
19 -249580.7 7727 -19959 25604 -29998 -251662.7 | -307264.7 | -322104 -341899
20 -216901.6 -6383 -16487 21984 -25612 -217787.6 | -265383.6 | -278632 -309318
21 -188083.4 -5134 -13261 19512 -22429 -186966.4 -228907.4 | -238631 -272854
22 -161751.3 -3980 -10280 17324 -19585 -158687.3 -195596.3 | -201880 -249620
23 -134238.3 -2753 -7111.7 15120 -16682 -128983 -160785 -163219 -194964
24 -109439.6 -1656 -4276.9 13279 -14216 -102093.5 | -1295885 | -128149 -134026
25 -87516 -687 -1775.6 12220 -12185 -77758.6 -102163.6 | -96109 -106954
26 -68484.6 152 392.16 13668 -10608 -54272.44 -78548.44 | -63954 -83799
27 -45620.8 953 2461.3 15747 -9708 -26459.5 -51914.5 -25815 -58370
28 -27901 1585 4094.8 17767 -9267 -4454.2 -31488.2 | 4556.42 -39102
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

29 -15138.5 2049 5292.7 19258 -8826 11461.2 -16622.8 | 26542.6 -24975
30 -7192.9 2344 6055 20212 -8386 21418.1 -7179.9 40312 -15859
31 -3470.5 2471 6381.7 20620 -7945 26002.2 -2562.8 46628.6 -11188
32 -3470.5 2471 6381.7 20620 -7945 26002.2 -2562.8 46628.6 -11188
33 -7192.9 2344 6055 20212 -8386 21418.1 -7179.9 40312 -15859
34 -15138.5 2049 5292.7 19258 -8826 11461.2 -16622.8 | 26542.6 -27975
35 -27901 1585 4094.8 17767 -9267 -4454.2 -31488.2 | 4556.42 -39102
36 -45620.8 953 2461.3 15747 -9708 -26459.5 -51914.5 -25815 -58370
37 -68484.6 152 392.16 13668 -10608 -54272.44 -78548.44 | -63954 -83799
38 -87516 -687 -1775.6 12220 -12185 -77758.6 -102163.6 | -96109 -106954
39 -109439.6 -1656 -4276.9 13279 -14216 -102093.5 -129588.5 | -128149 -134026
40 -134238.3 -2753 -7111.7 15120 -16682 -128983 -160785 -163219 -194964
41 -161751.3 -3980 -10280 17324 -19585 -158687.3 -195596.3 | -201880 -249620
42 -188083.4 -5134 -13261 19512 -22429 -186966.4 -228907.4 | -238631 -272854
43 -216901.6 -6383 -16487 21984 -25612 -217787.6 -265383.6 | -278632 -309318
44 -249580.7 -7727 -19959 25604 -29998 -251662.7 -307264.7 | -322104 -341899
45 -327895.3 -9921 -25625 31985 -37627 -331456.3 -401068.3 | -424971 -445865
46T -331685.5 -10699 -27636 34310 -40395 -335710.5 -410415.5 | -429862 -456641
46P -331685.5 -10699 -27636 34310 -40395 -335710.5 -410415.5 | -429862 -456641
47 -308461.8 -9928 -25645 32648 -38295 -311386.8 -382329.8 | -398287 -418748
48 -247472.5 -7758 -20040 28282 -32693 -246988.5 -307963.5 | -314585 -334944
49 -213842.7 -6430 -16610 25853 -29509 -211029.7 -266391.7 | -267764 -273717
50 -184032.8 -5197 -13424 23788 -26742 -178865.8 -229395.8 | -225796 -237122
51 -156706 -4059 -10484 22075 -24382 -149174 -195631 -186954 -203880
52 -127770.7 -2851 -7362.9 20532 -22151 -117452.6 -160135.6 | -145310 -169165
53 -100468.3 -1771 -4575.6 19519 -20523 -87295.9 -127337.9 | -105529 -137450
54 -77387.3 -821 -2121.8 18563 -19027 -61767.1 -99357.1 -71881 -110317
55 -56471.6 -1 -1.53 19714 -17531 -36760.13 -74005.13 | -37898 -85581
56 -31954.4 779 2013.3 21066 -15820 -8096.1 -44982.1 962.01 -57156
57 -12581.1 1391 3592.5 21826 -14110 14228.4 -21707.6 31076.5 -34050
58 1834.7 1834 4736.1 21953 -12400 30357.8 -3995.2 52613.2 -16086
59 11433.6 2108 5444.1 21392 -10689 40377.7 8296.7 65655.6 -3128.6
60 15355.7 2213 5716.5 20099 -8979 43384.2 14306.2 68994.3 4005
61 15075.9 2203 5689.3 19161 -8124 42129.2 14844.2 66847.5 5283.7
62 0 0 0 0 0 0 0 0 0
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

TO HOP LUC CAT THEO CAC TRANG THAI GIOI HAN

m| pci |bc2| pw HOAT TAI TTGHSD TTGHCD
Max Min Max Min Max Min
1 -2299.7 | -216 -558.08 428 -1536 -2645.8 -4609.8 -3394.4 -5580.6
2 216.2 -16 -40.8 620 -862 779.4 -702.6 1337.75 -1422.6
3 335.6 5 13.65 669 -804 1023.25 -449.75 1697.82 -1146.2
4 1448.9 47 122.55 772 -696 2390.45 922.45 3574.94 218.366
5 2400.6 90 231.43 878 -598 3600.03 | 2124.03 5246.74 1412.74
6 3375.7 132 340.28 986 -509 4833.98 | 3338.98 6951.57 2611.73
7 4383.5 174 449.09 1097 -430 6103.59 | 4576.59 8704.77 3823.22
8 5433.2 216 557.84 1209 -360 7416.04 | 5847.04 10514.7 5057.72
9 6198.9 253 652.94 1309 -305 8413.84 | 6799.84 11901.8 5982.24
10 7000.2 290 747.96 1409 -256 9447.16 | 7782.16 13335.5 6929.32
11 7841.8 326 842.9 1511 -212 10521.7 8798.7 14824.3 7904.3
12 8728.3 363 937.76 1613 -173 11642.1 | 9856.06 16373.2 8913.41
13 9524.3 394 1019 1701 -143 12638.3 10794.3 17748.3 9805.5
14 | 10359.1 | 426 1100.1 1791 -124 13676.2 11761.2 19179.1 10714.9
15 | 12098.2 | 457 1181 1881 -119 15617.2 13617.2 21795.1 12452
16 | 14979.5 | 506 1306.8 2024 -116 18816.3 16676.3 26102 15312.5
17T | 15939.9 | 522 1347.7 2072 -116 19881.6 | 17693.6 27536.2 16263.2
17P | -15604.3 | -527 -1361.2 262 -2171 -17231 -19664 -22835 -25162
18 | -14643.9 | -510 -1320.4 261 -2120 -16213 -18594 -21490 -24117
19 | -11762.6 | -463 -1194.5 264 -1987 -13156 -15407 -17442 -20020
20 | -10023.5 | -431 -1113.6 268 -1899 -11300 -13467 -14983 -19129
21 | -9188.7 | -400 -1032.5 274 -1812 -10347 -12433 -13708 -18096
22 | -8392.7 | -368 -951.31 281 -1726 -9431 -11438 -12480 -17100
23 | -7506.2 | -332 -856.45 292 -1626 -8402.7 -10321 -11100 -15979
24 | -6664.6 | -295 -761.52 312 -1526 -7409.1 -9247.1 -9760.6 | -14900.6
25 | -5863.3 | -258 -666.5 354 -1428 -6433.8 -8215.8 -8433.5 | -13863.5
26 | -5097.6 | -221 -571.52 401 -1331 -5489.1 -7221.1 -7144 -12861.9
27 | -4047.9 | -179 -462.73 461 -1221 -4228.6 -5910.6 -5429.5 | -11553.8
28 | -3040.1 | -137 -353.89 527 -1114 -3004 -4645 -3759 -9290.9
29 -2065 -95 -245.02 601 -1010 -1804 -3415 -2116.6 -6064.3
30 | -1113.3 -53 -136.12 681 -910 -621.42 -2212.4 -493.82 -4867.2
31 -175.7 -11 -27.225 768 -814 554.075 -1027.9 1123.28 -2690.7
32 175.7 11 27.225 814 -768 1027.93 -554.08 1783.65 -1216.2
33 1113.3 53 136.12 910 -681 2212.42 621.42 3417.28 56.282
34 2065 95 245 1010 -601 3415 1804 5076.75 1104.08
35 3040.1 137 353.85 1114 -527 4644.95 | 3003.95 6774.23 2275.5
36 4047.9 179 462.66 1221 -461 5910.56 | 4228.56 8520.08 3463.1
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

37 5097.6 221 571.41 1330 -401 7220.01 5489.01 10324.5 4679.23
38 5863.3 258 666.5 1428 -354 8215.8 6433.8 11707.9 5589.04
39 6664.6 295 761.52 1526 -312 9247.12 7409.12 13137.9 6523.26
40 7506.2 332 856.45 1625 -292 10319.7 8402.65 14622.5 7455.08
41 8392.7 368 951.31 1725 -281 11437 9431.01 16166.4 8411.79
42 9188.7 400 1032.5 1812 -274 12433.2 10347.2 17540.9 9262.53
43 | 10023.5 | 431 1113.6 1899 -268 13467.1 11300.1 18964.9 10147.1
44 | 11762.6 | 462 1194.5 1986 -264 15405.1 13155.1 21575.4 11882.4
45 | 146439 | 511 1320.4 2126 -262 18601.3 16213.3 25877 14741.1
46T | 15604.3 | 527 1361.2 2171 -262 19663.5 17230.5 27305.4 15691.7
46P | -15939.9 | -522 | -1347.7 116 -2072 -17694 -19882 -23516 -25284
47 | -14979.5 | -505 | -1306.8 116 -2019 -16675 -18810 -22168 -24235
48 | -12098.2 | -457 -1181 120 -1882 -13616 -15618 -18118 -21129
49 | -10351.9 | -426 | -1100.1 124 -1791 -11754 -13669 -15651 -19227
50 -9524.3 | -395 -1019 143 -1702 -10795 -12640 -14361 -18197
51 -8728.3 | -363 | -937.76 173 -1613 -9856.1 -11642 -13091 -17195
52 -7841.8 | -326 -842.9 212 -1511 -8798.7 -10522 -11658 -15070
53 -7000.2 | -290 | -747.96 256 -1410 -1782.2 -9448.2 -10276 -13990.6
54 [ -6198.9 [ -253 | -652.94 306 -1309 -6798.8 -8413.8 -8934.2 -13948

55 -5433.2 | -216 | -557.84 360 -1210 -5847 -71417 -7631.7 -12942.6
56 -4383.5 | -174 | -449.09 430 -1097 -4576.6 -6103.6 -5898.9 -10629.1
57 -3375.7 | -132 | -340.28 509 -986 -3339 -4834 -4204.5 -9358.8
58 -2400.6 -90 -231.43 598 -878 -2124 -3600 -2534.6 -8124.9

59 -1448.9 -47 -122.55 696 =772 -922.45 -2390.5 -877.49 -6915.8

60 -335.6 -5 -13.65 804 -669 449.75 -1023.3 1008.81 -5560.5

61 -216.2 16 40.8 862 -620 702.6 -779.4 1385.42 -4300.6

62 2299.7 216 558.08 1536 -428 4609.78 2645.78 7003.23 5971.78
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU BUONG PHAN | : THIET KE SO BO
2621.45 e 657.45 7003.2 P05991.78
702.6 -779.4 1385.42
449,75 -1023.3 1008.81
—9p2.45 -2390.5
_oip4 -3600
—-3339 \ -4834
-4576.6 -6103.6
) -5847 “\ —7417 ()
w _6798.8 \ - 8413.8 @)
I -7782.2 \ \ -94482 T
\
-8798.7 | -10522
O -9856.1 L\ -11642 O
— -10795 —\ -12640 —
|_ -11754 —\-13669 |_
-13616 —\-15618
O -18843 \_\-15618 o
LLl 19663.5 55— -19882 LLl 27305
T 18601.0 165730 T 25877
— 15405.1 — 21575.4
13467.1 11300.1 18964.9
— 124332 103472 — 175409
< 11437.0 9431.01 < 16166.4
10319.7 8402.65 14622.5
o 9247.12 7409.12 @) 13137.9
QO 8215.8 6433.8 QO 11707.9
D 7220.01 5489.01 N 10324.5 4679.23
5910.56 422856 | 8520.08 34631
464495 3003.95 6774.23 2273.5
(el 3415.0 1804 o 5076.5 1104.08
@) 2212.42 621.42 @) 3417.28 56.282
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

X. V. THIET KECOT THAP

XI. V.1. CHoN cOP

Cép st dung 1a cap cuong d6 cao ctia hiang VSL c6 cac thong sb nhu sau:

Céc thong so cua cap cuong do cao s dung

Duong kinh danh dinh 15.2mm

Dién tich danh dinh mot tao 140mm?

Cuong do chiu kéo 1860 Mpa

Cuong do chay fo,y = 1670Mpa

Mddun dan hoi E, = 197000Mpa

Hé s6 ma sat n=0.25

Hé s6 ma sat lic K =6.6x10"(mm™) = 6.6x10"(m™)
Chiéu dai tut neo AL =0.006m/neo

g suat trong thép ust khi kich f,; = 1451 MPa

Ong gen sir dung 1a 6ng gen thép.
So bo chon cap dua vao diéu kién sau: Luc nén Fr nho nhat dé dam bao thé chiu kéo ngoai
cing cua bétong khong bi nut, tic 1a ung suat thé ngodi cung chiu kéo nho hon

050/, =3.53Mpa = 3.53x10°KN/m?

Tinh toan ¢t thép du ting luc
Tinh dién tich thép du tng luc: tinh so bd theo TTGHCDI1 theo cong thuc sau:
_Meoy
UL,
Trong do:
Mcp: : momen tai mat cit theo TTGHCD1

f. :ung sut sau mat mat f.=08f, =1336Mpa

Z : canh tay don ndi ngiu luc, ddi voi dam hop lay gan dung bang 0.9h,. Véi h, 12
chiéu cao 1am viéc cia tiét dién (m)

A r.e \ . A Je A 1A 1
Dai voi truong hop chiu momen am, c6 thé lay h, =h— 3 h,

Déi vai truong hop tinh thép chiu momen duong, c6 thé 1dy h, =h— % h,
Trong do:
h: chiéu cao tiét dién.

hp : chieu day ban mat cau tai vi tri tiep giap vach dam
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

hg : chidu day ban day
Tinh s6 bo ¢t thép du tng luc

ApSt

S6 bo cot thép du tng lic can thiét xac dinh theo cong thirc : n =

Trong do:
Aps : Dién tich thép dy tmg luc can thiét
Ay : Di¢n tich 1 b6 thép tuy vao sb tao trong bo: Fp = m.Agy
m: b tao trong 1 bo
Ag; : dién tich cua 1 tao = 1.4cm?
B6 cap chiu mémen am chon loai bé 21 tao:
Ap = 21x1.4 =29.4 (cm?).
B6 cap chiu mémen duong va cap am hop long chon loai b6 19 tao:
Ay, =19x1.4 = 26.6 (cm?).
Tinh todn c6t thép DUL thé hién day du trong phu luc dudi day 1a bang ¢t thép DUL mot
s6 tiét dién tinh toan:

=2 3.5=1 3
‘r K12 ‘ K11 ‘ K10 K9 K8 K7 K6 K5 K4 K3 K2 K1 KO ‘ ‘ KO K1 K2 K3 K4 KS K6 K7 K8 K9 K10 K11 K12
| b & N BN
D — @® ® ® © i o) ®

o0 ©
TINH TOAN COT THEP DUL
Zcap Zcap Aps Aps CT tinh toan CT chon
Mmax Mmin am duong fe max min (bd) (bd)

TT KNm KNm m m Mpa m2 m2 max min max | min

1 0] 0 1.78 2.052 1336 0 0 0 0]

2 66847.5 5283.7 1.782 2.052 1336 0.0252 0.0017 9.477 0.589 10

3 68994.3 4005 1.782 2.052 1336 0.026 0.0013 9.682 0.446 10

4 65655.6 -3128.6 1.782 2.052 1336 0.0248 -0.001 9.308 -0.35 10 2
5 52613.2 -16086 1.8018 2.0538 1336 0.0196 -0.0053 7.377 -1.79 8 4
6 31076.5 -34050 1.8603 2.0943 1336 0.0112 -0.0109 4.221 -3.72 6
7 962.01 -57156 1.9602 1.9602 1336 0.0003 -0.0196 0.124 -6.67 8
8 -37898 -85581 2.0979 2.2779 1336 -0.012 -0.0252 -4.564 -8.59 10
9 -71881 -110317 2.2761 2.4201 1336 -0.021 -0.0306 -7.979 -10.4 12
10 -105529 -137450 2.4651 25731 1336 -0.029 -0.0359 -10.82 -12.2 14
11 -145310 -169165 2.6838 2.7468 1336 -0.033 -0.0414 -12.02 -14.1 16
12 -186954 -203880 2.9322 2.9412 1336 -0.038 -0.0466 -14.2 -15.8 18
13 -225796 -237122 3.2112 3.1752 1336 -0.041 -0.0502 -15.36 -17.1 20
14 -267764 -273717 3.4749 3.3849 1336 -0.045 -0.0523 -16.89 -17.8 22
15 -314585 -334944 4.572 4.302 1336 -0.046 -0.0543 -17.38 -18.5 24
16 -398287 -418748 4572 4.302 1336 -0.059 -0.0654 -22.01 -23.2 26
17T | -429862 | -456641 4572 4.302 1336 -0.063 -0.0713 -23.75 -24.3 26
17P | -429862 | -456641 4572 4.302 1336 -0.063 -0.0713 -23.75 -24.3 26
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KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

18 | -424971 | -445865 4572 4.302 1336 -0.062 -0.0697 | -23.48 -23.7 26
19 | -322104 | -341899 4.572 4.302 1336 -0.05 -0.0575 | -18.72 -19.6 24
20 | -278632 | -309318 3.7602 3.6162 1336 -0.047 -0.0542 -17.8. -18.4 22
21 | -238631 | -272854 3.4749 3.3849 1336 -0.046 -0.0534 | -17.35 -18.2 20
22 | -201880 | -249620 3.2112 3.1752 1336 -0.042 -0.0528 | -15.88 | -17.92 18
23 | -163219 | -194964 2.9322 2.9412 1336 -0.037 -0.0445 | -14.06 -15.2 16
24 | -128149 | -134026 2.6838 2.7468 1336 -0.032 -0.0328 | -11.85 -12.2 14
25 -96109 -106954 2.4651 2.5731 1336 -0.026 -0.0279 -9.05 -9.5 12
26 -63954 -83799 2.2761 2.4201 1336 -0.019 -0.0233 | -7.099 -7.92 10
27 -25815 -58370 2.0979 2.2779 1336 -0.008 -0.0172 | -3.109 -5.86 8
28 | 4556.42 -39102 1.9602 1.9602 1336 0.0016 -0.0134 0.587 -4.56 2 6
29 | 26542.6 -24975 1.8603 2.0943 1336 0.0096 -0.008 3.605 -2.73 4 4
30 40312 -15859 1.8018 2.0538 1336 0.139 -0.0052 5.122 -1.77 6 2
31 | 46628.6 -11188 1.782 2.052 1336 0.165 -0.0037 5.812 =1B25 6 2
32 | 46628.6 -11188 1.782 2.052 1336 0.165 -0.0037 5.812 =1B25 6 2
33 40312 -15859 1.8018 2.0538 1336 0.139 -0.0052 5.122 -1.77 6 2
34 | 26542.6 -27975 1.8603 2.0943 1336 0.0096 -0.009 3.605 -3.05 4 4
35 | 4556.42 -39102 1.9602 1.9602 1336 0.0016 -0.0134 0.587 -4.56 2 6
36 -25815 -58370 2.0979 2.2779 1336 -0.008 -0.0172 | -3.109 -5.86 8
37 -63954 -83799 2.2761 2.4201 1336 -0.019 -0.0233 | -7.099 -71.92 10
38 -96109 -106954 2.4651 2.5731 1336 -0.026 -0.0279 -9.05 -9.5 12
39 | -128149 | -134026 2.6838 2.7468 1336 -0.032 -0.0328 -11.9 -12.2 14
40 | -163219 | -194964 2.9322 2.9412 1336 -0.037 -0.0445 | -14.06 -15.2 16
41 | -201880 | -249620 3.2112 3.1752 1336 -0.042 -0.0528 | -15.88 | -17.92 18
42 | -238631 | -272854 3.4749 3.3849 1336 -0.046 -0.0534 | -17.35 -18.2 20
43 | -278632 | -309318 3.7611 3.6171 1336 -0.047 -0.0542 -17.8 -18.4 22
44 | -322104 | -341899 4572 4.302 1336 -0.05 -0.0575 | -18.72 -19.6 24
45 | -424971 | -445865 4.572 4.302 1336 -0.062 -0.0697 | -23.48 -23.7 26
46T | -429862 | -456641 4572 4.302 1336 -0.063 -0.0713 | -23.75 -24.3 26
46P | -429862 | -456641 4572 4.302 1336 -0.063 -0.0713 | -23.75 -24.3 26
47 | -398287 | -418748 4572 4.302 1336 -0.059 -0.0654 | -22.01 -23.2 26
48 | -314585 | -334944 4572 4.302 1336 -0.046 -0.0543 | -17.38 -18.5 24
49 | -267764 | -273717 3.4749 3.3849 1336 -0.045 -0.0523 | -17.05 -17.8 22
50 | -225796 | -237122 3.2112 3.1752 1336 -0.041 -0.0502 | -15.36 -17.1 20
51 | -186954 | -203880 2.9322 2.9412 1336 -0.038 -0.0466 -14.2 -15.8 18
52 | -145310 | -169165 2.6838 2.7468 1336 -0.033 -0.0414 | -12.02 -14.1 16
53 | -105529 | -137450 2.4651 2.5731 1336 -0.029 -0.0359 | -10.82 -12.2 14
54 -71881 -110317 2.2761 2.4201 1336 -0.021 -0.0306 | -7.979 -10.4 12
55 -37898 -85581 2.0979 2.2779 1336 -0.012 -0.0252 | -4.564 -8.59 10
56 962.01 -57156 1.9602 1.9602 1336 0.0003 -0.0196 0.124 -6.67 8
57 | 31076.5 -34050 1.8603 2.0943 1336 0.0112 -0.0109 4.221 -3.72 6
58 | 52613.2 -16086 1.8018 2.0538 1336 0.0196 -0.0053 7.377 -1.79 4
59 | 65655.6 -3128.6 1.782 2.052 1336 0.0248 -0.001 9.308 -0.35 10 2
60 | 68994.3 4005 1.782 2.052 1336 0.026 0.0013 9.682 0.446 10

61 | 668475 5283.7 1.782 2.052 1336 0.0252 0.0017 9.477 0.589 10

62 0 0 1.782 2.052 1336 0 0 0 0
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

V.2. Tinh dac trung hinh hgc cac giai doan
Dé don gian trong tinh toan va thién vé an toan ta quy d6i mit cat hinh hop thanh mat cét
chir I voi nguyén tic dam bao dung chiéu cao va cac dic trung hinh hoc ctia mit cat

KYch th-ic quy ®eei t6 tiOt diOn hép sang tiOt diOn T tti tiOt diOn kiOm to_n

ﬂb be ﬂb

he
T \
hw ¢ bw
hd
—
1 bd }
L he bw h b h H
Tiét g6 w d d
dién
m m m m m m m m
3 16 12.5 0.41 0.87 1.99 5.0 0.3 2.7
17 70 12.5 0.41 0.97 449 5.66 0.9 58
31 124 12.5 0.41 0.87 1.99 5.0 0.9 2.7
Trong d6 :

- bc :Bérongban canh trén.

- hc : Chiéu cao ban canh trén.
- bw :Chiéu day sudn dam.

- h, :Chiéu cao sudn dam.

: Bé réng ban day.

O
a

>

s . Chiéu cao ban day.
- h :Chiéu cao tiét dién.
Dé don gian trong tinh toan va thién vé an toan ta quy d6i mat cat hinh hop thanh mat cat

chit I voi nguyén tac dam bao dung chi€u cao va céc dac trung hinh hoc cia mat cat.

Mit cit ngang cau
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

TD3
} 125 |
‘ 5
T T
0 I
T x ?
y1-)=175 e(w)fl-e“ e(-)=1.61 yo-0=178
J’ J A oJ
TD17
= 125 |
09
5.66
Jim— RN *
yt(l—l):2.82 e(H)=2.64 e(c.o):‘zjl ){(0-0):2.89
[ e=007 i |
' 1
0 f
(1-1)=2.98 L
! L c 33(0-0)‘2.91
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO
TD31
} 125 |
\ 5 \
7 T
W(11)=0.93 =001 ¥(0-0)=0.92
0 : VIR a
! | y i ?
yi-n=177 e(oo)fl-“ e I—I)fl.62 y{0-0)=1.78

!
1. Pic trung tiét dién giam yéu ( di trir 16 bo tri cap dw ing luc)
- Dién tich tiét dién da trir 15:

A =A-F -F,

- Momen tinh ddi v6i mép day tiét dién :
Sp =S, - Fya, —FR(h-a)

- Khoang cach tir truc quan tinh chinh trung tdm cua tiét dién dén day va dinh:
d
yi =—*= yi=h-y

- Mbmen quén tinh chinh trung tdm cua tiét dién giam yéu:
ly=1-F.(yf —a,)° —F.(y; —a)*
Trong do:
A : Dién tich tiét dién nguyén chua trir 16 ludn cap dy tmg lyc.
| : M6 men quan tinh cta tiét dién nguyén
Sp : Momen tinh cua tiét dién nguyén ddi voi mép day
F,,F. : Tong dién tich tiét dién ctia 16 d& b tri c6t thép chiu mémen dwong va am
a,,a, : Khoang cach tir tim cac 16 cbt thép chiu mémen duong va 4m dén mép dudi va
trén tiét dién
Hy: Chiéu cao tiét dién
2. Dic trung hinh hoc cia tiét di¢n tinh ddi:
- Dién tich tiét dién tinh d6i:
Ag = A 0 (A + A)
- Momen tinh cua tiét dién tinh d6i ddi véi truc 0-0:
Std =n;. A %d —ar ,_Af(y; _af) )

- Khoang cach giira truc chinh cua tiét dién trir 16 0-0 va tiét dién co cap am quy ddi 1-1
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c=2
A,
- Khoang cach tir truc chinh 1-1 téi day va dinh cua tiét dien ( truc dich chuyén 1én phia
trén)
d _ ,,d t o\ ,t
Y, =Yy, +C y2_y1_c

- M0men quan tinh cua tiét dién tinh d6i:
e =lo+AvC” 0y A (s —a0)’ + A (v —a7)°

Trong do:
Ny : hé sd quy dobi thép ra bé tong, dugc tinh bang ty s6 modun dan hoi thép va
bétong

E; 197000

n. = =
T E, 35750

=5.51

A, A : dién tich cap DUL chiu moémen dwong va mémen am tai tiét dién.
a,,a : khoang cach tir tim céc 15 c6t thép duong va am dén mép dudi va trén tiét
dién.
Ay, lp : dién tich va mdémen quén tinh cta tiét dién giam yéu
Dic trung hinh hoc cua tiét dién qua cac giai doan dugc thé hién day du trong dudi day 1a

bang déc trung hinh hoc mdt s6 tiét dién tinh toan

Tiét dién

TD3 TD17 TD31

be 12.50 12.50 12.50
he 0.41 0.41 0.41
b 0.87 0.97 0.87
hp 1.99 4.49 1.99
by 5.00 5.66 5.00
hq 0.30 0.90 0.30
h 2.70 5.80 2.70
a 0.00 0.18 0.18
ag 0.15 0.00 0.15
DA 0.00 0.20 0.02
DAy 0.07 0.00 0.04
Aq 0.03 0.00 0.01
A 0.00 0.06 0.01
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KHOA XAY DUNG-MON CAU BUONG PHAN | : THIET KE SO BO
n 551 5.51 551
Ay 71.72 13.89 71.72
Ao 7.65 13.70 7.67
My 13.65 39.84 13.61
Vi 0.91 2.89 0.92
Y 1.79 2.91 1.78
lo 7.15 69.62 7.23
Yab(0-0) 0.51 2.48 0.52
Ma.5(0-0) 3.19 11.50 3.21
¥e-d(0-0) 1.49 2.01 1.48
Me-4(0-0) 2.34 12.53 2.38
e(0-0) 0.00 2.71 0.75
eq(0-0) 1.64 0.00 1.63
Aqgd 7.795 14.053 7.743
M, -0.24 0.97 -0.07
c -0.03 0.07 -0.01
yi(1-1) 0.95 2.82 0.93
va(1-1) 1.75 2.98 1.77
lig 7.534 72.173 7.399
Yab(1-1) 0.54 2.41 0.53
Map(1-1) 3.32 12.67 3.29
Yed(1-1) 1.45 2.08 1.47
Mc.q(1-1) 2.41 13.94 2.48
e((1-1) 0.00 2.64 0.76
eq(1-1) 1.60 0.00 1.62

V.3. Tinh mit mat g suit truéc

Cac mat mat ung suét trudce trong cac cAu kién duoc xay dung va dugc tao Ung suét trudce
trong mot giai doan co thé 1iy bang:
Trong céc ciu kién kéo sau:

Afpr = Afgr + Afpa + Afpes + Afpsr + Afpcr + Afpr (5.9.5.1-2)

o day:

- Afpr :Téng méat mat (KN/mz)

- Afpe: M4t mat do ma sat(KN/m?)

- Afpa: M4t mat do thiét bi neo (KN/m?)

- Afpes : Mat mat do co ngan dan hdi(KN/m?)

- Afpsr : Mat mat do co ngét (KN/m?)
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

- Af,cr : Mét mat do tir bién cta bé tong (KN/m?)
- Afpr : Mat mat do tring ddo cot thép (KN/m?)
Trong cic mat mat phan ra lam 2 loai:
MAt mét tire thoi gém c4c mat mat : Afpe, Afoa, Afpes
MAt mat theo thoi gian gém cAc mAt mat sau: Afpsr, Afpcr, Afpr
V.3.1. Mt mat do ma sat
Mit mét do ma sat giita b6 thép va dng boc c6 thé liy nhu sau:
Afpr = fpy(1-e ) (5.9.5.2.2b-1)
Trong do:
- fpj:Gmg suat trong thép ust khi kich f; = 1488 Mpa=1488000 (KN/m?)
- X : chiéu dai b6 thép ust tir dau kich dén diém dang xem xét (mm)
- K: hé sb ma sat lic K = 6.6x107/mm™

1= 0.25 La hé sd ma sat.

- o Tong gia tri tuyét ddi ciia thay doi goc clia dudng cap thép ust tir dau kich dén diém
dang xét (rad)

- e :co so logarit tw nhién

Tiét BO K foj X a Afy

Dién thép m (1/m) (KN/m?) (m) (rad) (KN/m?)

C2-01(2) 0.250 0.00066 1488000 7.5 0.174 68582.283

C2-02(2) 0.250 0.00066 1488000 12.5 0.174 72712.152

3 C2-03(2) 0.250 0.00066 1488000 17.5 0.174 77443.584

C2-04(2) 0.250 0.00066 1488000 22.5 0.174 81165.179

C2-05(2) 0.250 0.00066 1488000 27.5 0.174 85253.326

Mit mat trung binh 1 b6 77031.305
C1-01(2) | 0.250 | 0.00066 1488000 6 0.234 | 90097.448
C1-02(2) | 0.250 | 0.00066 1488000 9 0.234 | 92880.972

C1-03(2) 0.250 0.00066 1488000 12 0.234 95640.575

17 C1-04(2) 0.250 0.00066 1488000 15 0.234 98394.719

C1-5(2) 0.250 0.00066 1488000 19 0.234 | 101601.002

C1-6(2) 0.250 0.00066 1488000 22 0.234 | 104799.888

C1-7(2) 0.250 0.00066 1488000 26 0.234 | 107991.393
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

C1-8(2) 0.250 0.00066 1488000 29 0.234 | 111175.533
C1-9(2) 0.250 0.00066 1488000 34 0.234 | 114805.556
C1-10(2) 0.250 0.00066 1488000 39 0.234 | 118426.008
C1-11(2) 0.250 0.00066 1488000 44 0.234 | 122036.915
C1-12(2) 0.250 0.00066 1488000 49 0.234 | 125638.302
C1-13(2) 0.250 0.00066 1488000 54 0.234 | 129230.193
Mat mat trung binh 1 b6 108670.654
C3-02(2) 0.250 0.00066 1488000 8.5 0.174 70443.584
31 C3-03(2) 0.250 0.00066 1488000 135 0.174 76876.961
C3-04(2) 0.250 0.00066 1488000 18.5 0.174 81116.742
C4-01(2) 0.250 0.00066 1488000 35 0.174 62970.856
Mat mat trung binh 1 bo 72852.036
X1.1.1
XI.1.2 V.3.2. Mt mat do tut neo:
. . A
Mat mat do thiét bi neo dugc tinh theo cong thirc sau: Af = TL E,
Trong do:
- L :Chiéu dai ciia bé cap (m)
- Ep : Modun dan héi ctia thép ust E = 197000Mpa=197000000 (KN/m?)
- AL : bién dang do tut neo; AL = 6mm/neo
Tiét B6 L AL E Afpa
Dién thép (m) (m) (KN/m?) (KN/m?)
C2-01(2) 17.00 0.006 197000000 69529.411
C2-02(2) 28.50 0.006 197000000 41473.685
3 C2-03(2) 33.50 0.006 197000000 35283.582
C2-04(2) 38.50 0.006 197000000 30701.298
C2-05(2) 43.50 0.006 197000000 27172.413
Mt mat trung binh 1 b6 40832.078
C1-01(2) 12.00 0.006 197000000 98500.000
17 C1-02(2) 18.04 0.012 197000000 131042.129
C1-03(2) 24.04 0.012 197000000 98336.106
C1-04(2) 30.04 0.012 197000000 78695.073
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

C1-5(2) 37.04 0.012 197000000 63822.894
C1-6(2) 44.04 0.012 197000000 53678.474
C1-7(2) 51.04 0.012 197000000 46316.614
C1-8(2) 58.04 0.012 197000000 40730.531
C1-9(2) 68.04 0.012 197000000 34744.268
C1-10(2) 78.04 0.012 197000000 30292.157
C1-11(2) 88.04 0.012 197000000 26851.431
C1-12(2) 98.04 0.012 197000000 24112.607
C1-13(2) 108.04 0.012 197000000 21880.784

Mat mat trung binh 1 b6 61178.437
C3-01(2) 17.00 0.006 197000000 69529.412

a1 C3-02(2) 27.00 0.006 197000000 43777.777

C3-03(2) 37.00 0.006 197000000 31945.945
C4-01(2) 7.00 0.006 197000000 168578.143

Mt mat trung binh 1 b6 78457.819

XI.1.3 V.3.3. Mt mat do co ngin dan hoi

Mat mat do co ngan dan hoi v€ ban chat 1a khi cang bo sau s€ gy mat mat cho bé trude, va

dugc tinh theo cong thuec:

s TN E,
__F_F&
cgp A I
Trong do:

- N : S luong cac bo thép g suat trudc gidng nhau

cgp

(5.9.5.2.3b-1)

- fegp Tong tng suit bétdng & trong tim cac bo thép tmg suit trude do luc Gmg suét trude

sau kich va tu trong cia cau kién ¢ cac mat cat moOmen max (KN/m?)

- F : luc nén trong bétdng do tmg sudt trudc giy ra tai thoi diém sau khi kich, tirc 14 da

x4y ra mat mat do ma sat va tut neo.

- e : Do I¢ch cua trong tdm cac bd thép so vai truc trung hoa cta tiét dién.

- A, 1 : Dién tich tiét dién va momen quan tinh tru 16.

- Ep : M6 dun dan hdi ctia thép du ing luc(KN/m?)

- Eqi: M6 dun dan hoi ctia bé tong lac truyén luc (KN/ m?)

Dién | thép KN m2 mé m KNm | KN/m2 T (KNImD)
3 C2-01(2) | 3463.32 | 7.795 | 7.534 1.61 15355.7 | 3626.085 | 5.510 | 8990.878
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

C2-02(2) | 3463.32 | 7.795 | 7.534 | 161 | 15355.7 | 3626.085 | 5.510 | 8990.878
C2-03(2) | 3463.32 | 7.795 | 7.534 | 161 | 15355.7 | 3626.085 | 5510 | 8990.878
C2-04(2) | 3463.32 | 7.795 | 7534 | 161 | 15355.7 | 3626.085 | 5510 | 8990.878
C2-05(2) | 3463.32 | 7.795 | 7.534 | 161 | 15355.7 | 3626.085 | 5510 | 8990.878
Mat mat trung binh mét bo 8990.878
C1-01(2) | 3827.88 | 14.053 | 72.173 | 264 |331685.5| 7898.311 | 5510 | 20922.929
C1-02(2) | 3827.88 | 14.053 | 72.173 | 264 | 331685.5| 7898.311 | 5510 | 20922.929
C1-03(2) | 3827.88 | 14.053 | 72.173 | 264 | 3316855 | 7898.311 | 5510 | 20922.929
C1-04(2) | 3827.88 | 14.053 | 72.173 | 264 | 3316855 | 7898.311 | 5510 | 20922.929
C1-5(2) |3827.88 | 14.053 | 72.173 | 264 |331685.5| 7898.311 | 5510 | 20922.929
C1-6(2) |3827.88 | 14.053 | 72.173 | 264 | 3316855 | 7898.311 | 5510 | 20922.929
17 | C1-7(2) | 3827.88| 14.053 | 72.173 | 264 |331685.5 | 7898.311 | 5.510 | 20922.929
C1-8(2) |3827.88 | 14.053 | 72.173 | 264 | 331685.5| 7898.311 | 5510 | 20922.929
C1-9(2) | 3827.88 | 14.053 | 72.173 | 264 | 3316855 | 7898.311 | 5510 | 20922.929
C1-10(2) | 3827.88 | 14.053 | 72.173 | 264 | 3316855 | 7898.311 | 5510 | 20922.929
C1-11(2) | 3827.88 | 14.053 | 72.173 | 264 | 3316855 | 7898.311 | 5510 | 20922.929
C1-12(2) | 3827.88 | 14.053 | 72.173 | 264 |331685.5 | 7898.311 | 5510 | 20922.929
C1-13(2) | 3827.88 | 14.053 | 72.173 | 264 | 3316855 | 7898.311 | 5510 | 20922.929
Mat mat trung binh 1 bo 20922.929
C3-01(2) [ 3463.32 [ 7.743 | 7.399 | 1.62 | 34705 | -970.795 | 5510 | -2340.223
5 | C302(2) [346332 [ 7.743 | 7399 | 162 | 34705 | -970795 | 5510 | -2340.223
C3-03(2) | 3463.32 | 7.743 | 7.399 | 1.62 | 34705 | -970.795 | 5510 | -2340.223
C4-01(2) | 3463.32 | 7.743 | 7.399 | 1.62 | 34705 | -970.795 | 5510 | -2340.223
Mat mét trung binh 1 b6 -2340.223

XI.1.4

XI.1.5 V.3.4. Mt mat do co ngét

MAét mat (mg suét trude do co ngot cé thé 1iy bang:

Déi voi chu kién kéo sau: Afysg =(93 — 0.85H) = 93 - 0.85x80 = 25 MPa (5.9.5.4.2-2)

H = d6 4m tuong ddi bao quanh,lay trung binh hang nim(%) = 80%
X1.1.6 V.3.5. Mt mat do tir bién

Mt mat du Gng suét do tir bién c6 thé 4y bang :

Trong do:

(5.9.5.4.3-1)

- fegp =TUing suét bé tong tai trong tdm cdt thép ust luc truyén luc (MPa)

F Fe’

cgp A

M pce
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

- Afegp = Thay d6i tng sudt trong bé tong tai trong tdm thép ust do tai trong thuong xuyén,

trur tai trong tac dong lic thyc hién dy ung luc. Gia tri Afegp can duoc tinh ¢ cung mat cit
hodc cac mit cit duoc tinh fegp (KN/ m2)

Af

cdp

_ (MDC2+MDW)e

Itd

- Mpcy = momen do tinh tai chat thém sau khi bé tong dong cimg (Mpcz =Mp)

- Mpw = Momen do 16p mat cAu

- lig = Momen quan tinh cua tiét dién qui doi

) B6 F e Agq lgd Mpcy Mpw*+Mpcz Afpcr
Tiét ) foop Afgp
Dién thép KN m m2 m4 KNm KNm (KN/m?)
C2-01(2) 3463.320 | 161 | 7.795 | 7.534 15355.7 7929.5 3626.085 | 1680.861 | 31746.993
C2-02(2) | 3463.320 | 1.61 | 7.795 | 7.534 15355.7 7929.5 3626.085 | 1680.861 | 31746.993
3 C2-03(2) | 3463.320 | 1.61 | 7.795 | 7.534 15355.7 7929.5 3626.085 | 1680.861 | 31746.993
C2-04(2) | 3463320 | 161 | 7.795 | 7.534 15355.7 7929.5 3626.085 | 1680.861 | 31746.993
C2-05(2) | 3463.320 | 1.61 | 7.795 | 7.534 15355.7 7929.5 3626.085 | 1680.861 | 31746.993
Mat mat trung binh 1 b6 31746.993
C1-01(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-02(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-03(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-04(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-5(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-6(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
17 | c1-7(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-8(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-9(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-10(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-11(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-12(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-13(2) | 3827.880 | 2.64 | 14.053 | 72.173 | 331685.5 | 38335.00 | 7898.311 | 1404.767 | 84946.359
Mit mat trung binh 1 b6 84946.359
C3-01(2) | 3463320 | 1.62 | 7.743 | 7.399 | 3470.5 8852.70 | -970.900 | 1932.157 | -1874.296
31 C3-02(2) | 3463.320 | 1.62 | 7.743 | 7.399 3470.5 8852.70 -970.900 | 1932.157 | -1874.296
C3-03(2) | 3463.320 | 1.62 | 7.743 | 7.399 3470.5 8852.70 -970.900 | 1932.157 | -1874.296
C4-01(2) | 3463320 | 1.62 | 7.743 | 7.399 | 3470.5 8852.70 | -970.900 | 1932.157 | -1874.296
Mat mat trung binh 1 bo -1874.296
XI.1.7 V.3.6. Mt mat do trung dio cdt thép
Mt mat sau khi truyén luc - d6i véi tao thép dugc khir img suét kéo sau:
Apr =0.3[138 - 03Afp|: - 0.4Aprs - 0.2(Afp5R+AprR)] (KN/mz). (5.9.5.4.4c-2)
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

o day:
- Afpe: Mat mat do ms dudi mic 0,6fp, & thoi diém xem xét tinh theo Diéu
5.9.5.2.2(KN/m?).
- Afpes : Mat mat do co ngan dan hoi (KN/m?).
- Afpsr : Mét mat do co ngét (KN/m?).

- Afycr=25MPa: Mat mat do tir bién (KN/m?).

Tiét B6 Afys Afyes Afysr Afycr Afyr
Dién thép (KN/m2) (KN/m2) KN/m2 (KN/m2) (KN/m?)
C2-01(2) | 68582.283 | 8990.878 | 25000.000 | 31746.993 | 30372.181
C2-02(2) | 72712.152 | 8990.878 | 25000.000 | 31746.993 | 30372.181
3 C2-03(2) | 77443584 | 8990.878 | 25000.000 | 31746.993 | 30036.352
C2-04(2) | 81165.179 | 8990.878 | 25000.000 | 31746.993 | 29701.409
C2-05(2) | 85253.326 | 8990.878 | 25000.000 | 31746.993 | 29701.409
Mat mat trung binh 1 bo 29869.323
C1-01(2) | 90097.448 | 20922.929 | 25000.000 | 84946.359 | 24183.697
C1-02(2) | 92880.972 | 20922.929 | 25000.000 | 84946.359 | 23933.180
C1-03(2) | 95640.575 | 20922.929 | 25000.000 | 84946.359 | 23684.815
C1-04(2) | 98394.719 | 20922.929 | 25000.000 | 84946.359 | 23436.942
C1-5(2) | 101601.002 | 20922.929 | 25000.000 | 84946.359 | 23148.377
C1-6(2) | 104799.888 | 20922.929 | 25000.000 | 84946.359 | 22860.477
17 C1-7(2) | 107991.393 | 20922.929 | 25000.000 | 84946.359 | 22573.242
C1-8(2) | 111175533 | 20922.929 | 25000.000 | 84946.359 | 22286.669
C1-9(2) | 114805.556 | 20922.929 | 25000.000 | 84946.359 | 21959.967
C1-10(2) | 118426.008 | 20922.929 | 25000.000 | 84946.359 | 21634.126
C1-11(2) | 122036.915 | 20922.929 | 25000.000 | 84946.359 | 21309.145
C1-12(2) | 125638.302 | 20922.929 | 25000.000 | 84946.359 | 20985.020
C1-13(2) | 129230.193 | 20922.929 | 25000.000 | 84946.359 | 20661.750
Mat mét trung binh 1 b6 22512.108
31 C3-01(2) | 70443.584 | -2340.476 | 25000.000 | -1874.296 | 33413.392
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

C3-02(2) 76876.961 -2340.476 25000.000 -1874.296 | 32744.388

C3-03(2) 81116.742 -2340.476 25000.000 -1874.296 | 32452.808

C4-01(2) 62970.856 -2340.476 25000.000 -1874.296 | 34085.938

Mat mét trung binh 1 b6 33174.132

Két qua tinh toan tong hop mét mat ing suit dugc trinh bay trong bang sau:
Téng hop mét mat ing suat
Tict 2 2 2 2 2 2 2
Dicn KN/m KN/m KN/m KN/m KN/m KN/m KN/m

3 77031.305 | 40832.078 | 8990.88 | 25000.00 | 31746.99 | 29869.32 | 211993.69
17 | 108670.65 | 61178.437 | 20922.93 | 25000.00 | 84946.36 | 22512.11 | 320362.04
31 | 72852.036 | 78457.819 | -2340.48 | 25000.00 | -1874.30 | 33174.13 | 228438.59

V.4. Kiém toan tiét dién

XII. *BsT VAN dé

Dboi voi cau BTCTDUL thi céc ti€t dién dam chu can phai duge kiém toan ca trong giai
doan khai thac 13n trong giai doan thi céng. Tuy vay do thoi gian c¢6 han nén trong d6 4n nay
em chi kiém toén tai 3 tiét dién dic trung 13 cac tiét dién (3, 17, 31).

So do bo tri cac tiét dién cua 1/2 cau

= 3.5=1 3x3='
I o —
o — 09 ® p

V.4.1. Kiém to4n theo TTGHSD
Céc van dé can kiém toan & TTGHSD phai 1a nut, bién dang va ung suit trong bétong.
[A5.5.2]

1

Déi véi két cAu bétong cdt thép ust trong dd an nay, chi kiém tra ing suat trong bétdng theo
diéu [A5.9.4]

Ta phai kiém tra theo 2 giai doan:

Giai doan 1: Khi cang kéo cét thép

Giai doan 2: Khi khai thac
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

» Giai doan 1: Viéc kiém toan ung suét trong giai doan 1 1a mot viéc kho, do viée
thi cong cac dbt duc va cing cap theo nhiéu giai doan, mac béténg va modun dan hdi
thuc té 1a bién d6i trén mdi dot duc.
LAy cudng do bétdng lac cang cap 1a ¢ = 0.8 = 40 (MPa).=40000 (KN/m?)
— Gi6i han tng suit nén: -0.6f7¢; = -0.6x 40 = -24 (MPa).=-24000(KN/m?)
— Gi6i han tng suat kéo: 0.25,/f', = 1.225 (MPa)=1255(KN/m?)
» Giai doan 2: Giai doan st dung

Céc gi6i han ng suat trong bétdng & trang thai gii han sir dung sau cac mat mat. Cac cu
kién Ung suat trudc hoan toan [5.9.4.2]

- Ung suat nén ddi voi cau xay dung phan doan va do tong cta luc Gng suét trude c6 hiéu

va céc tai trong thuong xuyén gay ra:
-0.45f°; = -0.45 x 50 = -22.5 MPa = -22500 (KN/m?).
- Ung suat kéo ciia bétong:

05,/f', = 0.5\/60 = 3.5355 MPa = 3535.5 (KN/m?).

V.4.1.1. Kiém tra irng suit trong bétong khi chiu mémen Max (M+)

1.Giai doan cdng kéo cot thép:

a. Tho trén:

F'+F' —F'e+F'e M 2
fg=——t— b 4+ Tt byl b yh < 025/ f', = 1.225 Mpa=1225(KN/m?)

Ab IO I0
b. Thé duori:
1 1 1 1
fog =~ Rrh  BE R o Ma i 6P =-0.6x40
A) IO I0

= -24MPa=-24000(KN/m?)
2.Giai dogn sur dung:
a.a. Tho trén

@, @ @ @
FO4F¢ +—F12et+szebyl_%yl_wy@)z—o.%f'c

f -
tc AO IO 1 IO t Itd t

=-22 5MPa=-22500(KN/m?)
b.b. Thé dudi

2 2 2 2
R +FR +Ft e, —F, eblerMbt yb1+Mtt2+Mhty§§O.5\/f_‘c

A l, © o, Itd
=3.5MPa=3500(KN/m?)
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

V.4.1.2. Kiém tra déi véi cdc tiét dién chiu mémen Min (tiét di¢n goi):
1. Giai doan cdng kéo cot thép:
a. Tho trén

1 1
__F_t_ Ft & yt1+ Mbt

f =
“ AO I0 I0
-24 MPa=-2400(KN/m?)

Y, >-0.6fci = -0.6 x40 =

b. Tho dudi
1 1
. F; Syt —% Y <025/F,
AO 0 0

= 1.225 MPa=1225(KN/m?)
2.Giai doan sur dung:

c.a. Tho trén

(2) (2)
f=Fm - Bty Moy MU o 5.7
0 0
=3.5MPa=3500(KN/m?)
d.b. Thé dudi:

F? F%e | Mbt ; Mtt2+ Mht

Yo it y? <=-22.5MPa=-2250(KN/m?)

I 0
Trong do:

- Fp = Luc nén do cac bo thép UST phia dudi sau mat mat gy ra cho dam (KN).

- Fy =Luc nén do cac bo thép UST phia trén sau mat mat giy ra cho dam (KN).

- M = Mbmen theo trang thai giéi han sir dung (KNm)(tuy theo tiét dién chiu mémen

duong hay am)

- Aw= Dién tich tiét dién lay qui d6i (m?)

- lyy = Momen quan tinh cia tiét dién qui doi (m?)

- e, =Do léch tAm cua trong tdm thép U'ST phia trén so véi truc trung hoa cua tiét dién.

- e, =Do léch tAm cua trong tim thép U'ST phia dudi so véi truc trung hoa cua tiét dién.

- y¢ = Khoang céch tir thd trén cung dén truc trung hoa cua tiét dién.

- Yp = Khoang cach tur thd dudi cung dén truc trung hoa cua tiét dién.

- ¢ =Cuong d0 qui dinh cua bétong 28 ngay.

Két qua kiém toan nhu sau:

Ket qua kiem toan vng suat truoc khi cang kéo

Tiét | F(1) | Fa(D) A, lo et) | e(b) | My Yu(1) | Y«(2) | f(tg) f(bg)
Dién N N mm2 mm4d | mm | mm | Nmm mm mm | KN/m*> | KN/m?* | Duyét
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

3 0 4E+09 | 7648104 | 7E+12 0 1640 | 2E+10 | 1785.23 | 915 284.17 | -1967.38 Dat
17 | 4E+09 0 13696286 | 7TE+13 | 2714 0 2E+10 | 2909.15 | 2891 | -1493.0 317.06 Dat
31 | 4E+09 | 4E+09 | 7666078 | 7E+12 | 747 | 1620 | 2E+10 | 1775.83 | 924 | -634.46 | -1716.75 bat

Két qua kiém todn bé téng giai doan sir dung

MTTZ
Fi(2) Fa(2) A Ic et) | ed) | +My Ya(2) | Y«2) | f(tc) | f(bc)
D N N mm2 mm4 | mm | mm | Nmm mm mm | KN/m? | KN/m? | Duyét
3 0 3.1E+09 | 7648104 | 7.5E+12 0 1610 | 5.3E+10 | 1754.48 | 9455 | -348.5 | 1612.1 Pat

17 | 3.4E+09 0 13696286 | 7.2E+13 | 2645 0 2.4E+11 | 2977.97 | 2822 | 1512.3 | 254.23 | Dat
31 | 3.1E+09 | 3.1E+09 | 7666078 | 7.4E+12 | 756 | 1620 | 2.6E+10 | 1766.66 | 933.3 | -467.0 | -1467 Dbat

V.4.2. Kiém toan theo TTGHCD
V.4.2.1. Strc khdng uén.

Cong thire kiém tra sitc khang udn
My < ¢ M, (5.7.3.2.1-1)
Trong do:
- My : mémen tinh toan ¢ trang thai GHCDI (MPa)
- ¢ : Hé s6 suc khang dugc 1ay theo diéu 5.5.4.2
Dung cho ubn va kéo bétong cdt thép ust ¢ = 1.0
- M, : Strc khang udn danh dinh cuatiét dién cé thép DUL dinh bam, tuy thudc vao truc

trung hoa di qua suon (tiét dién chir T) hodc canh cua tién dién (tiét dién chir nhat) (bo
qua su tham gia chiu luc ctia cdt thép thuong):

+ Tiét dién chii T, strc khéang udn tinh theo cong thirc sau:

a , - (a h
M, =Asfsld, ——j +0.85f" b—b, B,h,| = —— (5.7.3.2.2-1)

2 2 2

- Ay Dién tich thép tg suét trudce (mm?)

- a :chiéu day cua khdi ing suat trong duong (mm) - chiéu cao chiu nén

a=cp
- By : Hé s6 chuyén d6i biéu d6 ung suit qui dinh trong diéu 5.7.2.2
f'.—28 -
P, =0.85- 0.05% = 0.85- 0.0SM =0.6928
- fps 1 Ung suat trung binh trong thép UST & sirc khang udn danh dinh (MPa)

C
o= fpu[l— k d—] (5.7.3.1.1-1)

p

GVHD:THS. PHAM VAN THAI - 211 -
THS. TRAN ANH TUAN
SVTH: NGUYEN HOU HA - LGP CP1001




TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

f
K = 2(1.04——% y=2(1.04— 2974y _ 028 (5.7.3.1.1-2)
f 1860

pu

- dp : Khoang cach tir thé nén ngoai cung dén trong tam cbt thép Gmg suit trudc (mm)
d,=h-a;(a)
Trong do:
h: Chiéu cao tiét dién tai vi tri xét.
a, =150mm: Khoang céch trong tim thép DUL chiju kéo dén mép chiu kéo
a: =180mm : Khoang céach trong tam thép DUL chju nén dén mép chiu nén.
- ¢ : Khoang cach tir tryc trung hoa dén mit cit chiu nén (mm)

Trudng hop truc trung hoa di qua sudn (c>h), khi d6 tinh toan tiét dién 1a tiét dién chix T
¢6 bé rong suon 1a by, va bé rong canh 1a b.
Agf.,—0858,f' b-b, h
c=—2 P K fW =1 (5.7.3.1.2-3)
0.858, f'. b, +kAy dp”

p

o 0 O O —

Truong hop TTH di qua canh (¢ <h), khi do6
tinh toan nhu tiét dién chit nhat v&i bé rong 1a b.

A S f u Truc TH N
c= bs P — (673114) |

0.85f'_pBhb, +kA —*
cﬂl w ps d _# j |

p

- f¢: Cuong do chiu nén qui dinh cua BT & tudi
28 ngay, f. = 50 Mpa = 50000 (KN/m?)

- by : Chiéu day ctia phan chiu nén

- b: Chiéu rong ctia ban canh chiu nén (mm)

Kiém tra sirc khang uon

Tlét ApS dp bw b hf C fps a M, M,
Dién | (mm?) | (mm) | (mm) | (mm) | (mm) [ (mm) | (N/mm? (mm) (Nm) (Nm) M,

3 26600 2550 870 12500 300 159.348 | 1827.46 110.397 | 1.13E+11 | 6.43E+10 Pat

17 76440 5620 970 5660 900 398.881 | 1823.04 | 276.345 | 7.25E+11 | 3.27E+11 Dat

31 15960 2550 870 12500 | 300 102.804 | 1839.00 71.223 6.36E+10 | 3.08E+10 | Dat

V.4.2.2. Kiém tra ham lwong thép DUL:

a. Kiém tra ham luong thép tdi da theo cong thirc :

- Ham luong thép DUL va khong DU'L tbi da phai dugc gidi han sao cho: di <0.42

e

Véi: c: khoang cach tir thé chiu nén ngoai cling dén truc trung hoa(mm)
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

de: khoang cach c6 hiéu twong tmg tir thé nén ngoai cing dén trong tim lyuc kéo cua ct
thép chiu kéo (mm)

_ A fd +ATfd
A fps + A fy

- €6 thé bo qua tinh toan dbi véi cdt thép thuong. Khi do: de = d

p

Kiém tra ham luong cdt thép tdi thiéu:

- BéAt ki mot mit cit ndo cua ciu kién chiu udn, luong cbt thép thuong va cot thép ung
suat trudc chiu kéo phai di dé phat trién stic khang ubn tinh toan M,. Lay gia tri nhé hon
trong 2 gid tri sau:

+ 1.33 1an momen udn tinh toan theo to hop tai trong TTGHCD1
oM > 1.33M,
+ 1.2 1an strc khang ntt Mg, xac dinh trén co s& phan bd Gmg suat dan hdi va cuong do
chiu kéo khi udn f; ciia bé tong theo quy dinh.
oM, =1.2M

M, :L(fr +f.— 1))

Yi

Mg : stic khang nat (KN.m)

Trong do: (Handbook-C10)

- f.: cuong do chiu kéo khi ubn cua bé tong (Mpa)
f =0.63/ f'. =0.63/50 =4.454Mpa = 4454 KN/m?

- f4 : Gng suét do tai trong ban than tinh theo trang thai giéi han sir dung tai thé ma tng
suat kéo gdy ra boi cac tai trong ngoai (Mpa).

M
fd :TYb

- foe :UNg sudt nén trong bé tong do mg suit nén trudc co hidu (Mpa)
f.e

f :_APSfPS_APS ps y
pe A | b

g

- Ay, I: dién tich va mé men quan tinh cta tiét dién (mz, m4)

- Ay : dién tich cbt thép mg suét trudc (m?)

- Vi Vb : khoang céach tir thd nén, kéo ngoai ciing dén truc trung hoa.(m)
- ¢ :hé s stc khang duoc 1y theo diéu 5.5.4.2; $=1.0

- Két qua kiém toan duoc dua ra ¢ bang sau:

Kiém tra ham heong cot thép

Tiét A I Yq Vi f, fy fre Mg 1.2Mg 1.33M,
Dién (mm?) (mm? (mm) | (mm) | (MPa) | (Mpa) | (Mpa) (Nm) (Nm) (Nm)
3 7.79E+06 | 7.53E+12 | 1750 | 950 | 4.455 | 573 | -24.35 | -2.03E+11 | -2.44E+11 | 8.56E+10
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

17 1.41E+07 7.22E+13 2980 2820 4.455 9.62 -25.13 | -7.76E+11 | -9.31E+11 4.36E+11
31 7.76E+06 7.41E+12 1770 930 4.455 5.89 -15.12 | -1.32E+11 | -1.58E+11 4.09E+10
, ) Mr ) c/de C
Tiét dién | min(1.2Mcr,1.33Mu) Mr>min & <0.42
(KNm) (m)
3 8.56E+10 1.13E+11 bat 0.06 159.348 Dat
17 4.36E+11 7.25E+11 Dat 0.07 398.881 Dat
31 4.09E+10 6.36E+10 Dat 0.04 102.804 Dat

V.4.2.3. Kiém todn sikc khdng ciit ciia tiét dién
Luc cit dbi voi cac tiét dién giita nhip (2, 17, 31)
V, <4V,
Trong do: V, : luc cat tai tiét dién kiém toan, lfiy theo TTGH cuong d6 1
¢ +hé s6 strc khang cat duoc xac dinh theo diéu 5.5.4.2.1, ¢=0.9

Kiém toan theo cong thirc:

V, : strc khang cat danh dinh duoc xac dinh theo quy dinh ( diéu 5.8.3.3)

VeV + V)
V, =min
0.25f.b,d, +V,

Véi:V =0.0833,f'.b,d, (5.8.3.3-3)
d, f, (cotgd+cot sin
v, = a1, (eotgb+cotga)sine (5.8.3.3-4)

S
Trong do:
b, : Bé rong bung c6 hiéu liy bang bé rong bung nhé nhat trong chiéu cao d, (mm)
d, : Chiéu cao chiu cét ¢6 hiéu duge xéac dinh theo diéu 5.7.2.8 (mm)
s: Cu li cbt thép dai (mm), dugc chon dya trén tinh toan chiu luc cat va yéu cau vé
c4u tao, lay gia tri nhé hon ctia h/3 va 300mm,( ddi v6i doan gan gbi c6 luc cat 16m)
B: Hé sb chi kha ning cua bé tong bi nit chéo truyén luc kéo dugc qui dinh trong
diéu 5.8.3.4
0: Goc nghiéng cuia tng suat nén chéo duoc xéac dinh theo diéu 5.8.3.4 (d0).
o Goc nghiéng cua cdt thép ngang d6i véi truc doc (d6). Cot dai thang ding, o = 90.

A,: Dién tich cbt thép chiu cit trong cu ly s (mm?)

A(min):0.083><\/f7¥
y
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

V,: Thanh phan luc tng sut trude ¢ hiu trén hudng luc cit tic dung, 12 dwong néu

nguoc chiéu lyc cit(N).
n
# Tinh V,, c6 cong thirc tinh toan : ~ V, = A,..f > Siny,
i=1
Trong d6: Asy: dién tich thép tmg suét trudc trén mit cit ngang cua tiét dién tinh toan.
fp : ung suat trong cap sau mat mat, gia tr1 tng vo1 moi mat cat.

¥;: goc léch cua cap 1 so véi phuong ngang, bang do doc mat cau va co gia tri

rat nho nén trong tinh toan coi nhu =0
Vay gia tri V, ¢6 thé bo qua trong tinh toan.
< Tinhdy vaby:
- Chiéu cao chiu cat d, (mm):

+ Chiéu cao chiu cit ¢6 hiéu ldy bang cy ly do thang goc véi truc trung hoa gitra hiéu g

luc do kéo va nén do uon, tirc 1a:

0.9d,
d, =max40.72h véia = B1.c 1a chiéu day khdi ing suat twong dwong

d, -2
2

- Bi :datinh & phan tinh chét vat liéu, B; = 0.6928.

- e :chiéu cao lam viéc cia dam (da qui doi)

- B& rong chiu cit c6 hi¢u cua tiét dién by 1y bang chiéu day ban bung tiét dién qui doi.
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

Két qua tinh todn nhu sau:

L aen 0.9de 0.72h de-0.5a dV bV 0.25f; bvdv
Tiéet dién
(mm) (mm) (mm) (mm) (mm) (KN)
3 2295 1944 2494.80 2495 1000 31185021
17 5058 4176 5481.83 5482 1000 68522845
31 2295 1944 2514.39 2514 1000 31429858
% Xac dinh 6 va B.
Dé xé4c dinh dugc 6 va B ta phai théng qua cac gi tri sau v/f’c Va &,
- Xac dinh ty s6: v/
, A, & A LA ; A , \ u_¢'vp
V: ung suat cat trong bé tong, dugc tinh theo cong thire: v = 5 d
¢' vy
- ¢ :hé sb suc khang cit quy dinh trong Diéu 5.5.4.2
-V, :lyc cit tinh toan (KN)
DOV max
Tlét Vu bV dV v v
dicn (KN) (mm) (mm) ? (MPa) f,
3 79220 1000 2495 0.7 0.05 0.001
17 11899730 1000 5482 0.7 3.10 0.062
31 1142820 1000 2514 0.7 0.65 0.013
Do V min
, V b d v v
Tiét dién ’ v v o —
(KN) (mm) (mm) (MPa) f'e
3 1434580 1000 2495 0.7 0.82 0.016
17 10753620 1000 5482 0.7 2.80 0.056
31 489940 1000 2514 0.7 0.28 0.006
Ung bién trong cdt thép & phia chiu kéo do udn cua cau kién xac dinh theo :
M, +0.5V, cotgd - A T,
- Xacdinh ¢,: Taco g, =— <0.002
E.A+E o Aps
GVHD:THS. PHAM VAN THAI - 216 -

THS. TRAN ANH TUAN
SVTH: NGUYEN HOU HA - LGP CP1001




TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

Ung bién trong cdt thép & phia chiu kéo do ubn cua ciu kién xac dinh theo :

Trong do:

- Aps

- A : Dién tich c6t thép khong ust (KN/m?)

- Dién tich ¢t thép ust trong phia chiu kéo udn cua céu kién (m?)

: M6 men tinh todn (N-mm)

: Luc doc truc tinh toan (N)

: Lyc cit tinh toan (N)

: Modun dan hoi cta cdt thép khong ust (KN/m?)
: Modun dan hdi cua cbt thép ust (KN/m?)

- fpo:Ung suét trong thép ust khi mg suét trong bé tdng xung quanh bang 0 (KN/m?)

f

fpe

E
=f +f

po pe

—r
pc
EC

: (g sudt co hiéu trong thép ust sau mat mat.

- fpc: ung suat trong BT tai trong tAm céac bo cap do luc UT sau tat ca mat mat: fo = "

Do tai mit cat c6 nhiéu bo cap, mat mat ing suat khong déu nhau, trong tinh toan c6 thé gia

thiét mat mét img suat ldy gia tri trung binh cong ctia cac bé cap. Khi do:

1
fpe :H(fpj _Apr)

- © : Goc nghiéng cua ung suit nén chéo duoc xac dinh theo diéu 5.8.3.4 (d6). Khi tinh,
gia thiét trude goc 6 = 25°= 25%3.14/180 = 0.436( rad), sau d6 tinh cac gia tri dé tra bang
nguoc lai 6 va B, néu 2 gia tri © gan bang nhau thi c6 thé chip nhan duoc, néu khong thi

gia thiét lai.

Két qua tinh thé hién & cac bang sau:

» Xac dinh fj,

Do Q max
NPT F A fpc fpe Ep Ec fPO
Tiét dién ) 9 9 9 9 )
(KN) (m°) (KN/m?) | (KN/m“) | (KN/m?%) |(KN/m“)| (KN/m°)
3 1133813.72| 7.65E+06 0.15 1245613.72| 197000 35750 |1245614.54
17 1028941.56| 1.38E+07 0.07 1140741.56| 197000 35750 |1140741.97
31 1117973.44] 7.68E+06 0.15 1229773.44| 197000 35750 |1229774.24
Do Q min
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TRUONG DAI HOC DLHP pé AN TC@T NGHIEP
KHOA XAY DUNG-MON CAU BUONG PHAN | : THIET KE SO BO
, F A f f E E foo
Tiét dign (KN) (m?) (KNp/cmZ) (KNp/emz) (KN/me) (KN/cmz) (KNp/mZ)
3 1221537.49 | 7.65E+06 | 0.16 [1325622.62| 197000 | 35750 |1325623.50
17 1116222070 | 1.38E+07 | 0.08 |1263096.43| 197000 | 35750 |1263096.90
31 | 1174981.83 | 7.68E+06 | 0.15 |1278861.24| 197000 | 35750 |1278862.09
Xac dinh €
DO Q max
Tiét M, dv Vi, 0 Aps foo .
dien | (kNm) (mm) (kN) rad) | (mm?) (kN/m?) X
3 | 6.43E+10 | 2494.80 | 7.92E+04 | 0.436 | 26600 | 1245614.54 | -0.12
17| -327E+11 | 5481.83 | 1.19E+07 | 0.436 | 76440 | 1140741.97 | -0.17
31 | -3.08E+10 | 2514.39 | 1.14E+06 | 0.436 | 15960 | 1229774.24 | -0.07
Do Q min
Tiét M, dy V, ¢ Ags f2o .
dién | (kNm) (mm) (kN) (rad) | (mm?) (kN/m?) "
3 | 6.43E+10 | 2494.80 | 1434580.00 | 0.436 | 26600 | 1325623.505 | -0.02
17| -327E+11 | 5481.83 | 10753620.00 | 0.436 | 76440 | 1263096.896 | -0.04
31 | -3.08E+10 | 2514.39 | 489940.00 | 0.436 | 15960 | 1278862.087 | -0.01
Xac dinh Bvad: Do Q max
€y vIf, i} 0
-0.0028 0.0009 7 25
-0.0056 0.0620 6.6 24.3
-0.0030 0.0130 7 25
Do Q min
€, vIf, Vij 0
-0.0035 0016 7 25
-0.0065 0.056 6.8 24.5
-0.0038 0.006 7 24.8
Tinh V; va V;

Chon thép ngang 1a thanh $25 ¢6 2 16p trén mot sudn cb dién tich A, = 503 mm?, cy ly gitta
cac thanh thép ngang la s = 200 mm.

Dua vao két qua tinh cac thong sb thanh phan dé tinh V¢ va V.
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

V, =0.0834,/f " b,d, (5.8.3.3-3)
f.d eotgd+cotga sina
VS:AV 4y €09 g 3 (5.8.3.3-4)
S
Két qua tinh toan nhu sau:
Do Q max
Tiét Ay f, dy by a o s V, \YA
dien | mm* | MPa | mm | mm | rad rad mm KN KN
3 628.4 | 1674 | 2495 | 1000 | 1.57 | 0.436 | 200 | 2.82E+07 1.01E+06
17 628.4 | 1674 | 5482 | 1000 | 1.57 | 0.436 | 200 | 6.19E+07 2.23E+06
31 628.4 | 1674 | 2514 | 1000 | 1.57 | 0.436 | 200 | 2.84E+07 1.02E+06
DOQmin
Tiét Av fy dy by a q S Vs V.
dien | mm* | MPa | mm | mm | rad rad mm KN KN
3 628.4 | 1674 | 2494.8 | 1000 | 1.57 | 0.436 | 200 | 2.82E+07 1.01E+06
17 628.4 | 1674 | 5481.8 | 1000 | 1.57 | 0.436 | 200 | 6.19E+07 2.23E+06
31 628.4 | 1674 | 2514.4 | 1000 | 1.57 | 0.436 | 200 | 2.84E+07 1.02E+06
V.4.2.4. Tinh sirc khdng danh dinh ciia tiét dién .
Theo cong thirc d3 néu & trén dé tinh V,,.
VeV +V,
V, =min
0.25f".b,d, +V,
Kiém tra theo cong thirc :
V, <oV,
DOQmax
Tiét V. Vs V+VetV, | 0.250bydy V, @ Vi A Vy<
dien | (KN) (KN) (KN) (KN) (KN) (KN) (KN) | @Vy
3 | 1.01E+06 | 2.82E+07 | 2.92E+07 | 3.12E+07 | 2.92E+07 | 2.63E+07 | 7.92E+04 | Dat
17| 2.23E+06 | 6.19E+07 | 6.41E+07 | 6.85E+07 | 6.41E+07 | 5.77E+07 | 1.19E+07 | Pat
31 | 1.02E+06 | 2.84E+07 | 2.94E+07 | 3.14E+07 | 2.94E+07 | 2.65E+07 | 1.14E+06 | Pat
Donin
Tiét Ve Vs V+VetV, | 0.250bydy Vi ? Vn Vy Vy<
dien | (KN) (KN) (KN) (KN) (KN) (KN) (KN) | @V
3 | 1.01E+06 | 2.82E+07 | 2.92E+07 | 3.12E+07 | 2.92E+07 | 2.63E+07 | 1.43E+06 | Dat
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171 2.23E+06 | 6.19E+07 | 6.41E+07 | 6.85E+07 | 6.41E+07 | 5.77E+07 | 1.08E+07 | Dat
31 | 1.02E+06 | 2.84E+07 | 2.94E+07 | 3.14E+07 | 2.94E+07 | 2.65E+07 | 4.90E+05 | Pat
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PHAN III

THIET KE THI CONG
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CHUONG I : THI CONG KET CAU MONG

Chon phuang an thi cong méng :
1. Phuong an thi cong moéng :
-Phuong an 1:dao dat hd mong trudc,ché tao coc sau.
+)Uu diém:
+rt ngan chiéu dai coc qua cac I6p dat trén day bé
+dao déat bang co gidi (Gi,xtc,dao)gau ngoam
+thdi gian dao dat nhanh
+)Nhuoc diém:
+Kh6i lugng dao dat Ion
+dién tich dao rong anh hudng cong trinh xung quanh
+T6n kém vat liéu lam gian giao
+thai gian thi cong lau
-Phuong an 2:dao dat hd mong sau,ché tao coc trudc.
+)Uu diém:
+thdi gian thi cong coc nhanh,khong ton gian giao
+may moc dc coc déu trén mat dat dinh vi coc dé dang
+gia thanh ha
+van két hop may dao+dao thii cong
+khong anh hudng dén cong trinh xung quanhkhi thi cong ché tao coc
+)Nhuoc diém:
+thai gian thi cong lau hon
+6n ché tao coc trén bé mong
=>chon phuang an 2 vira d@m bao an toan,vira dam bao ki thuat

TRINH TU THI CONG:

Thi cdbng mo
MG cau c6 cau tao 1a mé dang than tuong, bé mé 1a bé BTCT c6 chiéu day 2m nam trén nén mong
coc BTCT ®=1000 mm, hé mong coc nay co cau tao gém 12 coc
- Trinh tu thi cong m6 bao gdm cac budc sau :
+ Dung dat dap, 6 to tu hanh chuyén chd dat, may Gi san 1ap mat bang khu vuc xay dung mé.
+ Chuan bj mat bang thi cong xong, 1ap dat dudng di chuyén may khoan, 13p 6ng cot thép
. Xac dinh vi tri tim m@, tim c&c coc trong mé dé tién hanh khoan coc.
+ Tién hanh khoan coc, trong qua trinh khoan c¢an chd y dén do léch tam clia coc va ty
trong clia vita sét
+Lam sach(hat) dat da vun tai day 16 khoan, ti€n hanh ha 16ng c6t thép va tién hanh d6 bé
tong cho coc khoan nhoi.
+ Sau khi coc khoan nhéi di cudng do, dung gau ngoam két hop véi dao dap thd cong dé
dao dat trong hé mong.
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+ Khi dao dén cao do hé mong, dap dau coc, d§ bé tong I6t day, I&p dung van khuon, Iap
dat cot thép trong bé ma.

+ DG bé tong bé md, dung bé tong M300 d6 theo timg dot. Bé tong dugc san xuét tai tram
tron, sau d6 duoc chuyén bang xe chuyén dung dén bé mé. Trong qua trinh d6 phai kiém tra (chiéu cao
roi ty do, cong tac dam . . . ) chat ché.

+ Thi cong bé mé xong, lap dat da giao thi cong cac b phan clia mé. Cong tac lap dat van
khuon c6t thép, d6 bé tong ciing tién hanh tuong tu nhu thi cong bé mé.

+ Lap dung van khuon dé bé tong tudng dinh va tuong canh .

+ Gia c6 dat dap & hai bén dau cau, trudc khi dap nén tién hanh hat nudc, vét bun va 6p
dat hiru co G trén (khoang 1.5 m), sau do tién hanh dap dat theo timng Ip két hap vdi lu 1én chat.

+ Sau khi dap dat xong, d6 ban qué do va hoan thién mé.

Thi cong tru
Budc 1 : Xac dinh chinh x&c vi tri tim coc ,tim dai
- Xay dung hé thdng 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 nhéi
Budc 2 : Thi cong coc khoan nhoi
- L&p dat hé théng cung cap dung dich Bentonite, hé théng bom thai vira mun khi khoan coc
- Dung may khoan tién hanh khoan coc
- Ha l6ng cot thép, d6 bé tong coc
Budc 3 : Thi cong vong vay coc van
- Lap dung coc van thép loai Lassen bang gia khoan
- L&p dung vanh dai trong va ngoai
- Dong coc dén do sau thiet ké
- L&p dat may bom xoi hit trén hé ndi, x6i hat dat trong hd méng dén do sau thiét ké
Budc 4 : Thi cong bé moéng
- X{rly dau coc khoan nhi.
- DG bé tong bit day, hat nude hé mong
- L&p dung van khuon, c6t thép, d6 bé tong bé mong
Budc 5 : Thi cong tru cau
- Ché tao, lap dung da gigo van khuon than tru [én trén bé tru
- L&p dat c6t thép than tru, d6 bé tong than tru timg dot mot.
Budc 6 : Hoan thién
- Th&o d& toan bd hé da giao phu trg
- Hoan thién tru

THI CONG KET CAU NHIP

Budc 1 : Thi cong khdi KO trén dinh cac tru
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- Tap két vat tu phuc vu thi cong
- Lap dung hé da giao md rong tru
- Dy ing luc cac bo cap trén cac khai KO
- L&p dat van khuon, c6t thép, d6 bé tong khéi KO
- Co dinh cac khéi KO va than tru thdng qua cac thanh du ing luc
- Khi bé téng dat cuong do, thao dd da gido mé rong tru
Budic 2 : Duc hang can bang

Lap dung cac cap xe ddc can bang 1én cac khéi KO

D6 bé tong cac dét duc trén nguyén tic d6i ximg can bang qua cac tru

Khi bé tong dl cudng do theo quy dinh, tién hanh cang kéo cot thép

Thi cong dét duc trén da gido
Budc 3 : Hop long nhip bién

Di chuyén xe duc vao vi trf d6t hop long, dinh vi xe dc

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

Dung cac thanh chdng tam, cang cac thanh DUL tam thai

Khi bé tong dl cudng do, ti€n hanh cang kéo cét thép

Bom vita 6ng ghen
Budc 4 : Hop long nhip chinh
Can chinh cac dau dam trén mat bang va trén trac doc

Dung cac thanh chdng tam, cang cac thanh DUL tam thai

Khi bé tong dl cudng d, ti€n hanh cang kéo cot thép

- Bom vira 6ng ghen
Budc 5 : hoan hién
Thi cong lan can
Réi 16p ph( mat cau
Thu don cong trudng
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THI CONG CHI TIET

THI CONG MONG
Thi cong coc khoan nhai:
CaC budc thi cong coc :
Budc 1:
- dong coc dinh vi
- X&c dinh vi tri coc
- Habuc vach
Budc 2:
- Lap dung may khoan.
- Khoan tao 16 may khoan I6n dat phao 400T
Budc 3:
- Haléng thép, D6 bé tong
- Lam sach 16 khoan =>ha long thép
- D6 bé tong dudi nudc
Budc 4:
- DBodng vong vay coc van
Budc 5:
- Pao dat va d6 beé tong
- Dao dat trong nudc(gau ngoam,xo6i hit)
Budc 6:
- DG bé tong bit day(dung ng ht thang dimg)
Budc 7
- Hat nudce,dap dau coc,
- Déng van khuon bé,c6t thép bé,dé bé tong
Budc 8
- ghép van khuon c6t thép,dé bé tong
1.2 Thi cng coc khoan nhoi:
1.2.1Céng tic chuin bj
Kiém tra vi tri 16 khoan , cac mdc cao dd. Néu can thiét co thé dit lai cac mébe cao do & vi tri
m&i khong bi anh hudng boi qué trinh thi cong coc.
Chuan bj éng vach, ¢t thép 16ng coc nhu thiét ké. Chuén bi dng d6 bé tong dudi nudc.
Thiét ké cp phdi bé tong , thi nghiém cap phdi bé tong theo thiét ké, diéu chinh cip phdi
cho phu hop véi cuong do va dicu kién d6 bé tong dudi nudc.
Dy kién kha ning va phuong phap cung cdp bé tong twoi lién tuc cho thi cong db bé tong
dudi nude.
Chuan bi céc 15 chira sdn tao diéu kién thuan loi cho viéc kiém tra chét luong coc khoan sau
nay.
1.3 Cong tdc khoan tao 16
1.3.1. Xdc dinh vi tri 16 khoan
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Pinh vi coc trén mat béng can dua vao cac mbc duong chuén toa dd duoc xac dinh tai hién
truong.

Sai s6 cho phép cua 15 coc khong dugc vuot qua cac gid tri sau:

Sai s6 duong kinh coc: 5%

Sai s6 d0 thang dtmg : 1%

Sai s6 vé vi tri coc: 10cm

Sai s6 vé d6 siu cua 18 khoan : £10cm
1.3.2. Yéu cdu vé gia cong ché tao lip dung 6ng vach

Ong vach phai dugc ché tao nhu thiét ké. Bé day ong vach sai s6 khong qua 0.5mm so véi
thiét ké. 6ng vach phai dam bao kin nudc ,du d6 cing. Trudc khi ha dng vach can phai kiém
tra nghiém thu ché tao ong véch.

Khi ldp dung dng vach can phai ¢ gia dinh hudng hodc may kinh vi dé dam bao dung vi tri
va d6 nghiéng 1éch.

Ong vach c6 thé duoc ha bang phuong phap dong, ép rung hay két hop voi dao dit trong
long 6ng.

1.3.3. Khoan tao 16

May khoan can duoc ké chic chian dam bao khong bi nghiéng hay di chuyén trong qué trinh
khoan.

Cho may khoan quay thir khong tai néu may khoan bi xé dich hay ltn phai tim nguyén nhan
xur 1i kip thoi.

Néu cao d6 nudc song thay doi can phai co bién phap 6n dinh chidu cao cot nudc trong 16
khoan.

Khi kéo gau 1én khoi 16 phai kéo tir tir cén bang on dinh khéng dugc va vao éng vach.

Phai khéng ché tc do khoan thich hop véi dia ting, trong dat sét khoan véi toc do trung
binh, trong dét cét soi khoan véi tde dd cham.

Khi chan dng vach cham mit d4 dung gau lay hét dat trong 16 khoan, néu gap d¢a mé coi hay
mit da khong bang phing phai d6 dat sét kep d4 nho ddm cho bang phing hodc cho d6 mot
16p bé tong dudi nude cdt lidu béng d4 dim dé tao mat phéng cho bua dap hoat dong. Luc dau
kéo bua vai chiéu cao nho dé hinh thanh 156 6n dinh, tron thanh dtng, sau d6 c6 thé khoan
binh thuong.

Néu st dung dung dich sét gitr thanh phai phii hop véi cac qui dinh sau :

Do nhét cua dung dich sét phai phu hop vai didu kién dia chat cong trinh va phuong phap
sir dung dung dich.Bé mat dung dich sét trong 16 coc phai cao hon myc nudc ngam 1,0m tré
1én. Khi c6 muc nudc ngim thay d6i thi mit dung dich sét phai cao hon muc nude ngdm cao
nhat 1a 1.5m,
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Trong khi d6 bé tong , khéi lugng riéng ciia dung dich sét trong khoang 50 cm ké tir day 15
<1,25KN/m®, ham luong cat <6%, do nhét <28 gidy. Can phai dam bao chit luong dung
dich sét theo d6 siu cua timg 16p dat da, dam bao su 6n dinh thanh 16 cho dén khi két thuc
viéc d6 bé tong.

.3.4. Rira I khoan

Khi di khoan dén d6 sau thiét ké tién hanh rta 16 khoan, ¢6 thé dung may bom chuyén dung
hat mun khoan tir day 16 khoan 1én . Ciing c6 thé dung may nén khi dé dwa mun khoan 1én cho
dén khi bom ra nudc trong va sach. Chon loai may bom, quy cach dau x6i phu thudc vao
chiéu sdu va vat liéu can x6i hat.

Nghiém cam viéc ding phuong phap khoan sau thém thay cho cong tac rira 16 khoan.
|.4. Cong tdc dé bé tong coc
1.4.1. Do bé tong coc

Bé tong phai dugc tron bang may. Khi chuyén dén cong truong phai duoc kiém tra do sut va
d6 dong nhat. Néu dung may bom bé tong thi bom tryc tiép bé tong vao phéu cua 6ng dan.

Pau dudi cua dng din bé tong cach day 16 khoan khoang 20-30 cm.
ong dan bé tong phai dam bao kin khit.

Do ngip sau cua 6ng dan trong bé tong khong duoc nho hon 1,2m va khong dugc 16n hon
om.

Phai d6 bé tong lién tuc, rit ngan thoi gian thao 6ng dan, éng vach dé giam thoi gian d6 bé
téng .

Khi 6ng din chira ddy bé tong phai d6 tir tir tranh tao thanh céc tai khi trong dng dan.

Thoi gian ninh két ban dau cua bétong khong duge sém hon toan bd thoi gian duc coc
khoan nhoi. Néu coc dai, khdi lugng bé tong 16n ¢ thé cho thém chét phu gia chdm ninh két.

Puong kinh 16n nhat ctia da dung dé do bé tong khong duoc 16n hon khe hé giita hai thanh
c6t thép chu gan nhau cua 1ong thép coc.

1.4.2. Kiém tra chit lwong coc va bé tong coc

Kiém tra bé tong phai dugc thuc hién trong sudt qua trinh cta diy chuyén d6 bé tong dudi
nudc.

Céac mau bé tong phai dugc iy tir phéu chira dng dan dé kiém tra d6 linh dong, d6 nhot va
duc miu kiém tra cuong do.

Trong qua trinh d6 bé tong can kiém tra va ghi nhat ky thi cong cac sd liéu sau

e Tbc d6 do bé tong
e DO cdm siu cua éng dan vao vira bé tong .

e Muc vira bé tong dang 1én trong hé khoan.
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II. Thi cong coc van thép:
Trinh ty thi cong coc van thép:
e Dong coc dinh vi
e Lién két thanh nep v&i coc dinh vi thanh khung vay.
e X6 coc van tir cac goc vé giira.
e Tién hanh dong coc van dén d6 chon sau theo thiét ké.
e Thudng xuyén kiém tra dé c6 bién phap xir li kip thoi khi coc van bi nghiéng
1&ch.

I1I. Pao dat bang x6i hut:

Tién hanh dao dit bang may xo6i hiit. May x6i hut dat trén hé phao chd ndi. Khi x6i dén do
sdu cach cao d6 thiét ké 20 - 30cm thi dimg lai, sau khi bom hit nuée tién hanh dao tha cong
dén cao d6 day mong dé tranh pha v két cdu phia dudi.

IV. D6 bé tong bit day:

1V 1. Trinh tw thi cong:
Chuén bi ( vat liéu, thiét bi...)
Bom bétong vao thung chura.
Cat nit ham
Nhéc 6ng d6 1én phia trén
Khi ndt him xuéng t6i day, nhac ong do 1én dé ndt ham bi ddy ra va ndéi lén. Be
tong phu kin ddy. D6 lién tuc.
Kéo ong lén theo phuong thiang ding, chi duoc di chuyén theo chiéu ding.

Dén khi bé tong dat 50% cuong do thi bom hit nudc va thi cong cdc phan khdc.
IV.2. Yéu ¢ Nguyén tic va yéu cau khi do bé tong bit day.
Bétong tuoi trong phéu tut xudng lién tuc, khong dit doan trong hé méng ngap
nudc dudi tac dung cua ap luc do trong luong ban than.
ong chi di chuyén theo chiéu thang ditng, miéng 6ng dé luon ngap trong bé tong
toi thiéu 0.8m.
Ban kinh tidc dung ctia 6ng d6 R=3.5m
bam bao theo phuong ngang khong sinh ra vita bé tong qua thira va toan bo dién
tich day h6 méng duoc pht kin bétong theo yéu cau.
Niit ham: khit vao 6ng d6, dé xudng va phai noi.

Bétong: + C6 mac thuong cao hon thiét k€ mot cap
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+ C6 do sut cao: 16 - 20cm.
+ Cot liéu thuong bang sbi cuoi.
D4 lién tuc, cang nhanh cang tot.
Trong qu4 trinh d6 phai do dac ki
IV.3. Tinh todn chiéu day 16p bé tong bit ddy

IV.3.1. Cdc sé liéu tinh todn:

MNTC =-10.0
SN ] — . S
A
E
(V]
o
—
CDTN: -16.2
= = = =
-20.2
‘ . !3 . c
(Khéng thé hién coc)
- Cao d6 dinh tru: +1.2 m
- Cao do day tru: -17.7 m
- Cao d¢ day dai: -20.2 m
- Cao d6 muc nudc thi cong: -8.0 m
- Cao d¢ day song: -10.0 m
- Chiéu rong moéng : B=8+2=10 m
- Chiéu dai méng : L=14+2=16 m

IV.3.2. Tinh todn chiéu day 16p bé téng bit ddy
IV.3.2.1. Theo d ié u kié n ténh todn

dp luc ddy néi clia nuc phai nhd hon ma sét giita bé tong va coc + trong luong ctia 16p bé
tong bit day.
0Qy, h +u. 4 h +ku,. 4, hy m>y (H+h)Q

v,-H.Q

=h, =x= z — >1m
° Qy, +u. 14 +ku,.q, .m-Qy,
Trong do6 :
H : Chiéu cao tinh tir mit nudc thi cong dén ddy bé moéng.
H=10.2m
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h, : Chiéu day 16p bé tong bit day
m =0,9 hé s6 diéu kién 1am viéc.
n =0,9 hé s6 vuot tai.
v, : Trong luong riéng cuia bé tong bit day vy, = 2,4T/m?2.
v, : Trong luong riéng cua nude v, =1 T/m2.
u,: Chuvicoc=3,14x1.0=3.14 m
T, : Luc ma sét gita bé tong bit ddy va coc .
T, = 4T/m>.
k: S6 coc trong méng k =15 (coc)
Q : Dién tich hd méng. ( M& rong thém Im ra hai bén thanh dé thuan loi cho thi
cong).
Q=16 x 10= 160 m*.
T, : Luc ma sét gilta coc van véi 16p bé tong
1, = 3T/m".
u,: Chu vi tudong coc van =(16+10) x 2 =52 m
=h =x= 1x40.2x160 =3.54m> 1 m
(0,9x160x2,4 + 52x3 +15x3,14x4)x0,9 —160x1
Vay ta chon h,=3.54 m

IV.3.2.2.: Kiém tra cuong do 1op bé tong bit ddy:
Tinh cho 1m rong 16p bé tong bit day.
L(’)’P bé tong bit ddy duoc xem nhu 1 dam don gian ké trén 2 mép clia tudng vay coc van.(canh
ngan)

- Nhip dam 1=10 m

- Tai trong tac dung 12 hiéu s6 trong luong bé tong va luc ddy néi ctia nudc dugc xdc dinh

theo cong thiic:
Qe = Yo(h+hy) - 7 by =1x(10.2+ h,)-2.4x h,=10.2-1.4h,

Mo men 16n nhat tai gitta nhip:

M :ﬁz (10.2 -1.4h,) x10?

=127.5-17.5xh,

max 8 8
Cuong do chiu kéo trong bé tong dugc duyét theo cong thiic :

Mmax

o=—%
W
W — bh,* _1xh,’ :h_§m3
6 6 6

o= (127.5-17.5xh, )x6 <[] =650 T/’

hy

Diing bétong cap 20 ¢ [o ] = 65.0 T/m?
Ta c6 phuong trinh bac 2 :
65hZ+105h,-765=0

— Giai ra ta dugc x=2.71(m) Vay diéu kién cuong do dugc thoa méan
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= Vay chon h,=4.23m

V. Xéc dinh do sau chon coc van thép
a) Tinh do6 chon sdu cuia coc vdn thép

So do :
MNTC =-10.0
R SR |
({o]
Eﬂ,
-16.2
7 N
T o
—
o -20.2
N~ { 4
=
>
O 2374
E [ S
E -
_

Khi dao dat theo phuong phap x6i hit nén muc nudc trong va ngoai vong vay coc van la nhu
nhau, do d6 dp luc nuéc hai bén bang nhau.

Cac thong so cua dat:

-Trong luogng riéng cta dat: gd = 2. 6 T/m3
- G6c ma sat: ¢ =30°

-ap luc cht dong cua dat:

Ea= 0.5y, h,> 4,=0.5x2x(7.54+t)’x1/3=1/3x(7.54+t)
- 74, : Dung trong day néi clia dat.

Yan= Yd = ¥Yn =1.6 T/m3

- A,: Heé s6 ap luc chu dong.

A, =19%*(45—- ¢ 12)=1/3

-ap luc bi dong cua dat:

Eb=0.5 y,, . A, =0.5x2x3x =24

A, =tg°(45+ ¢ 12) =3
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A, :He s6 ap luc ap luc bi dong.

-Lay mo men can bang tai diém A ta dogc:

XM, = Ea[% (t+h2)+h3 ] - Eb(% t+ h2+h3) =0

1/3x(7.54+t)2x[§ (t+7.54)+2]- 2.4 °x( % t+7.5442) =0

Rut gon ta dugc phoong trinh bac 3 cua t 6 dang:
(-12.4 £ -19.448t> +400.857t +1084.728 )/9=10
Giai phuoong trinh ta dougc: t =6.09m. Chon t = 6.1 m
Vay chiéu dai coc van la :L =6.1+3.54+10.2+0.5=20.34 m=> chon L=21m

b) tinh toan cuong do coc van :

Thoi diém tinh 13 sau khi da d6 bé tong bit ddy va hit hét nuée trong hd méng. Liic nay ta
tinh coc van coi nhu 1 ddm don gian ké trén 2 g6i O, A, tai trong tic dung nhu hinh v€, tinh
cho 1m chiéu rong (vi tri ciia diém O ndam cdch mdt trén I6p bé tong bit dday 0,5m vé phia du-

o1)
=32 LT
3% WWWWVWWW
0.5 A
=44 |

L1=6.0 |

Ta co:
-ap luc ngang cianuéc: P, =y, 1=1x6.0=6 (t/m)
-ap luc dat cht dong : da = Van l; A4,=1.6x6x1/3=3.2(t/m)
Tai mot vi tri X nao d6, momen dat gid tri max. Ta di tim vi tri X
Qui ddi g, va g, ta duoc q=8.3466 T/m

Momen tai O :
0.6.6
XM,=R,6 - EX) => R, =8.3466T
Momen tai A :
0.6.2.6
2.3

Y M,=R,6 - => R,=16.6932 T

Lay momen tai X :
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6-x X X 6—X . .
ZM,...=R;.x- 5 X. 5 q 3 (q- 6 .q)=0.2318x"-4.1733 x*+16.6932 x (1)

Tai X momen 16n nhat, dao ham momen béng 0

dEM
dx

=0 < 0.6854 x*-8.3466 x+16.6932=0

Giai phuong trinh trén ta c6:
x =2.52 va x =9.65(loai)

Chon x = 2.52 1am tri s6 dé tinh, thay vao (1) ta co:
M,,,=19.27Tm

Tir diéu kien
M

W > max
o

Trong do:
- [o]1a ting sudt cho phép ctia thép coc vén: [6]=1900 kg/cm’
- 19.27x10°
1900

Ta chon coc van hinh mang do SNG san xudt c6: W > 1014.21 cm’

=1014.21 cm®

— Tra bang chon coc van s6 hiéu la : PZ 40

74

86.5

V1. Bom hut nudc

Do ¢6 coc van thép va bé tong bit day nén nude khong thdm vao hd moéng trong qué trinh
thi cong, chi can bd tri may bom dé hiit hét nuéc con lai trong hé méng.May bom c¢6 thé bb tri
trén phao, dung hai may bom loai C203 hut nudc tir cac giéng tu tao su kho rdo cho bé mat hd
mong.
VII. Thi cong dai coc

Trudce khi thi cong dai co can thuc hién mot cong viéc co tinh bét bude do la nghiém thu
coc, xem xé€t cac nhat ky ché tao coc, nghi¢m thu vi tri coc, chét luong bé tong va cbt thép cua
coc.

Tién hanh dap déu coc.

Don dep v¢ sinh hd mong.
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Lip dung van khudn va bd tri cac ludi cbt thép.
Tién hanh d6 bé tong bang dng do.
Béo dudng bé tong khi du ¢ thi thdo d& van khuon

VIII. THI CONG TRU

Céc kich thudc co ban cua tru va dai nhu sau:
3000

5600
- R R —_— R
s
%
=1 g
2 8
s00 L
g
1

2500

=
=&
==
==
=
=g
=g
=g

14000 8000

°© Q.9 )
D=1m

O O

000 4x3000=12000

8000
2x3000=6000
3000

14000

VIIL.1 Yéu cau Kkhi thi cong

Theo thiét ké k¥ thuat tru thi€t k&€ 1a tru dac bé tong toan khoi, do dé cong tic chi yéu
cta thi cong tru la cong tac bé tong cot thép va van khuon.

D€ thuan tién cho viéc lap dung van khuon ta du kién sir dung vén khuon lap ghép. Van
khuon dugc ché tao timg khoi nhod trong nha médy duoc van chuyén ra vi tri thi cong, tién hanh
1dp dung thanh van khuon.

Cong tdc bé tong duoc thuc hién bdi mdy tron C284-A cong sudt 40 m’/h, st dung dam
dui bé tong béan kinh tdc dung R = 0.75m.

VIIL.2 Trinh tu thi cong nhu sau:

Chuyén céc khai 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 kiém tra van khuon lai mot 14n nita, boi
dau 1én thanh van khuon tranh hién tuong dinh két bé tong vao thanh van khuon sau nay.

D6 bé tong thanh ting 16p ddy 40cm, dam & vi tri cdch nhau khong qua 1.75R, thoi gian
dam 12 50 giay mot vi tri, khi thdy nuéc ximang ndi 1én 1a dugc.Yéu ciu khi ddm phai cim sau
vao 16p cii 4 -5cm, d6 dam lién tuc trong thoi gian 16n hon 4h phai ddm béo do toan khai cho
bé tong tranh hién tugng phan tang.
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Bao dudng bé tong :Sau 12h tir khi d6 bé tong cé thé tusi nudc, néu troi mat tuéi 3-4
lan/ngay, néu troi néng c6 thé tudi nhiéu hon. Khi thi cong néu gap troi mua thi phai cé bién
phdp che chan.

Khi cudong do dat 55%f’c cho phép thdo d& van khuon. Qud trinh thdo d& ngugc véi qua
trinh 1dp dung.

Van khuén c6 thé lam bing gd hodc bang thép
+ Van khuon gb:
Uu diém: phang, it bién dang, ¢ thé 1am c6 dinh hoic ldp ghép, thi cong nhanh

Nhuge diém: do céu tric bﬁng gd nén do vay s6 lan sir dung rt bi han ché.
+ Van khuon thép :
Uu diém: thi cong nhanh, sir dung duoc nhiéu lan .
Nhuoc diém: phai gia cudng cho cting do hay bi cong vénh do bién dang
han nén gia thanh cao.
- Qua phan tich uu nhugc diém két hop yéu cau thuc té cia cong trinh nén em chon
“Van khudn thép” dung dé thiét ké kiém tra:

VI111.3.1. Tinh toan van khu6n:
- Kich thudc cua van khuon:
L=2->25m:;b=50x50cm
- Chung duoc lién két v6i nhau bang cac bu 16ng:
- Dién tich bé méng: F = 14x 8 = 112 (m?)
- Thé tich can d 1a: V = 112 x 2.5 =280(m°)
- Chon may tron BT loai C284-A c6 cong sudt dé 40m? trong 1h (tmax = 4h)

- Chiéu cao d6 bé tong tuoi cAinh=2.5m do vay dé db Xong Vpstong can thoi gian
V 280

la: t=—1 =7(h)
may 40
- bé nang cao chit lugng cua bé tong nén sir dung Pam c6 R =0.75m
- Tathay h> R

- Ap luc ngang ciia BT (khi khong ddm) P,=y x R= 2400*0.75= 1800 (kg/mz)
- Khi c¢6 dam ap lyc ngang do xung kich ctia BT roi ty do : Pmex= (q+7 R)*n
- : luc xung dong do db bé tong gy ra: V <0.2 m® q = 400 (daN/m?)
- n:hé sd vuot tai = 1.3
Vay ap luc tac dung 1én van khuon 1a :
Pmac (g+ 7 R)*n = (400+2400*0.75)*1.3= 2860 (daN/m?)

- Mit khac H = 2.5 > | ©>So d6 tinh toan van khuén 1a:
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q =400 (daN/m2)

Pgd = 2491(daN/m2)
D ——

Pmax = 2860
(daN/m2)

- Dién tich ap luc:

= F =(2.5-0.75) x 2860+ 0'275 x (400+ 2860) =6227.5 (daN/m)
- Dién tich qui dbi ap luc
P, = F _82275 5491 (daN/m?)
“ H 2.5

- Chon tinh toan cho van khudn thép 50x50 cm & =6mm.
—> Tinh toan van khuon theo ban ké 4 canh: a = 0.046 (phu thudc ti s6 a/b)

Mmax= 0.Pg¢.a2 = 0.046 x 2491 x 0.5 = 57.293 (kg.m) = 5729.3 (Kg.cm)
- Kiém tra theo cudng d:

Dung thép than CT3 ¢ [o] = 2100 (kg/cm?)

6= % = @ =1909.77(kg/cm2) < [c] = 2100 (kg/cm?)
* Q2 * 2
o 8%’ 50%06 _ 3(0m’)
6 6
, P xa* 4 x50*
- Kiém tra theo 0 vong:  =ax- 0 —0,046x 222240 50" _ 4 5307(cm).
E 2.1x10°x0.9
- Do vong cho phép [f]=0.2cm
Vay f <[ f] thoda man .
VI11.3.1.1. Tinh toan swdn gia cuong:
q = Pga*ly= 2491 x 0.5 = 1245.5 (kg/m).
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- Thanh nep démg va ngang kiém toan cung so  do:

1245.5Kg/m
o L ¢Nv o L
~S N
50cm 50cm
2 2
M = gxl® 1245.5x0.5 ~31.14 (Kg.m)

™10 10
- Chon tiét dién cua thanh ¢6 kich thuge: bxh = 5x60 mm
W= 2.083 (cm®)
J =5.208 (cm?)
* Kiém tra
- Piéukién bén: o= M_3114 404 72(Kg/cm2) <[o]= 2100 Kglcm? - Pat
W 2.083
gxa’  12455x10*x50"

- =0.056cm
127xE)  127x2.1x10°x5.208

- Kiém tra do vong: f =

- b vong chophép [ f]=0.2 cm

Vay f<[ f] thod man
KL : Vay chon van khuon bang thép 1 = 2.5 (m) c6 suon ting cudng ding va ngang 1a

bxh=5x50mm.

Thé hién bdi hinh v€ sau ( van khuén b¢ mong).

vach dang:0.05x0.005  vach ngang: 0.05x0.005

Van khuon:2.5x0.5x0.006
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VI111.3. 1.2 Tinh van khuén than #ru.

1. Kiém nghiém véin khuén thép tru:

S
[Te)
22 ] 21 1 2
o
= N = N
: | 5 |
T2 02 021 12
- 1500 -+=-1500 ~ 1500 2750 — T 2750 —1~1500
3000 8500
CHI TIET VAN KHUON SO 2 CHI TIET VAN KHUON SO 1
lCL lCL
= 2
! :
% %
= 500—+—500—L—500—+—500—+—500
%1 o00—— 5750

* Sor do bé tri van khudn than tru:
- Gia su tram tron lam duoc 40 m® trong 1 gi0 (taeng= 4 g10).
- Dién tich 36 BT : F = 8.5x3.0 + 3.0%/4x3.14 = 32.565 (m?).
- Thé tich BT cho 1 16p day 0.3m : 6.6 m°.
- Chon may tron bé tong loai C284-A c6 cong suit d6 40m3/h.
- Thoi gian dam 1 16p BT 1a 10” (phat).

- Thoi gian d6 va dam 1 16p day 30cm 14 : T =%x60+1o =20 (phat).
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- Sau 4h d6 duge chidu day 1a : H = % =3.6(m)

- Pé nang cao chat luong cua bé tong nén sir dung Pam c6 R = 0.75 m
- Tathiyh>R
- Khi ¢6 dam 4p lyc ngang do xung kich ctia bé tong roi ty do
Pmax= (q+ 7 R)*n

- q: luc xung ddng do dd bé tdng gy ra: V <0.2 m® g =400 (daN/m?)
- n: hé s6 vuot tai = 1.3

Vay ap luc tac dung lén van khuon 1a :

Pma= (g+ 7 R)*n= (400+2400*0.75)*1.3 = 2860 (daN/m?)

-Mitkhac H=3.6>1>>
VI13.1.3. Kiém tra khd néng chiu lwc ciia thép:
- So d6 tinh toan van khuon la:

q =400 (daN/m2) Pqd = 2603.75

i /(daN/m2)y

Pmax = 2860
(daN/m2)

VII.3.1.4. Kiém tra cudng do thép :

- Ap luc cua 16p BT tac dung 16n 16p van khuén 14 : Ppay = 2860 (daN/m?).

- Biéu do ap luc :

0.75
= (3.6 - 0.75) x2860 + — ~x(2860+400) = 93735 (Kg/m®),
_ 93735

+ Pyg :% = 2603.75 (Kg/m?).

- Thép tdm cua van khudn day 0.6cm duoc tinh nhu ban ¢6 4 canh ngam ctmg véi mdmen uén
16n nhat gitra nhip tinh theo cong thirc:

M= & X Py x &°
Trong do :

+ & =0.046: hé sb phu thudc ty sb a/b clia van thép, tra bang 2.1 sach Thi céng cau
BTCT vdi a/b = 0.83.
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- Mu men udn 16n nhét :

M = 0.046 x 2603.75 x 0.5° = 2994 (Kg.m) = 2994 (Kg.cm)
- Mu men khéng udn cla tAim thop von khuun :

W:%Ox 0.6% =3 (cm3).

L %‘ = 998 (Kg/em?).

2|2

o, =998 (Kglcm?) < Ry = 2100 (Kg/cm?)
=> Thép tam dam bao diéu kién cuong do.

4 w 4
- Kiém tra theo do vong: f = xa _ 2603'75)(12 XS0 _
127xE)  127x2.1x10°x5.208

- Do vong chophép [f]1=0.2cm

0.11(cm).

Vay f<[f] thod man .
VI111.3.1.5 Tinh toan swon gia cuwong:
0= PqaX I =2603.75 x 0.5 = 1301.785 (Kg/m).

- Thanh nep dung va ngang kiém toan cing so do:
1301.875 Kg/m
NN N 2NN N V- N VRN VN N ¢

50cm | 50cm -

nd

_gxI* 1301875.6x0.5°
™10 10

- Chon tiét dién cuia thanh c¢6 kich thude: b x h =5 x 50 mm
W= 2.083 (cm®)
J = 5.208 (cm®)

** Kiém tra

M =32.55 (Kg.m).

- Didukién bén: o= % = % ~1562.65(Kg /cm?) < [o ] = 2100 Kg/cm?=> dat

2 A~ gxa®  1301.875x10°x50*
- Kiém tra d¢ vong: f = = 5
127xEJ  127x2.1x10°x5.208

- B vong cho phép [f]=0.2 cm

=0.0586cm

Vay f<[ f] thod man
KL : vAy chon van khudn bang thép 1 = 3.6(m) c6 suon ting cudng dimg va ngang 1a
bxh=5x50mm

So @6 van khuon tru
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Véan khuon:2.5x0.5x0.006 vach ding:0.05x0.005
daycang
-
Be
Imlm vach ngang:0.05x0.005

Poan udn cong

VI11.3.1.6: Tinh thanh cing

Luc trong day cang : R = Pnax = 2860Kg

Khoang cach thanh cang: ¢ = Im
Diing thanh cing 13 thép CT3 c¢6 R = 2100kg/cm?.

— Dién tich yéu cau

S 2860

Z =="""-1.362cm?

"R 2100

Duing thanh cing ®14 c¢6 F = 1.54 cm?
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CHUONG IV: THI CONG KET CAU NHIP
I. NGUYEN LY CUA PHUONG PHAP THI CONG HANG

Thi cong hing 1a thi cong két ciu nhip timg d6t ddi ximg qua cac try. Cac ddt dam dugc dic
theo so d6 mut thira ddi xtmg qua try, 1am xong dét nao cing cbt thép dét day. Cac dbt duc
trén dan gido di dong dam bao tinh toan khdi cua két cu tét.Viée cang cdt thép duoge tién
hanh rat som khi bé tong con non nén dé gay ra sy c¢b va anh hudng cua tir bién co ngoét kha
16n.

Cong nghé thi cong hing c6 vu diém co ban 1a it st dung dan gido, c6 thé thiét ké két cau
nhip c6 chiéu cao thay ddi véi so d6 da dang, tiét dién c6 thé 1a hinh hop, chir nhat...
II. TINH TOAN ON PINH CANH HANG TRONG QUA TRINH THI CONG

Trong qua trinh thi cong diic hang cin bang tir tru ra 2 phia ching ta phai dam bao 6n dinh
canh hang trong sudt qua trinh thi cong. Hién nay & Viét Nam chua c¢6 1 quy dinh cu thé nao
vé viéc tinh 6n dinh canh hang khi dac dam. Nhung cho dén nay da c6 3 kiéu dugc ap dung
dé tinh cho céac cau dic hang tai Viét Nam (2 kiéu da 4p dung cho cdu Phii  Luong va cau
S6ng Gianh, 1 kiéu theo quy trinh ASSHTO 94 dung cho cau thi cong phan doan ap dung cho
cac cau Pubng, Pap Cau, va Bac Giang). Trén co sé tham khao cac cach tinh trén va tinh hinh
thuc té cau PL, kién nghi tinh toan on dinh canh hang khi duc dam cua cau PL theo truong

hop c6 thé coi 1a bt lgi

I1.1.2Tinh toan vai d@ mé rong dinh tru

4500 3000 4500
1 [+52 1

+12  9dpy  pf
—r T T - T T T T ‘KJ7BJ7J7 X 4 N P1
N AR i ‘ A 4
/ N\ x
1 // \\\ } S S Y

Tai trong tac dung:
-Trong lugng ban than khéi KO : DC = 2536,8 (KN)

=>Tai trong rai déu do trong lugng ban than KO tac dung lén 1 bén clia hé md rong tru :
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q _DC _ 25368
°¢ 10 10

S dung 2 vi gian dat cach nhau 5m cho 1 bén mé rong tru

= 253,6(KN/m)

=> Tinh tai rdi déu cho 1 vi gian :

w == 25—23 © _1268(kN/M)

-Trong lugng van khudn va cac thiét bi thi cong : CLL = 0,1.q,, = 0,1.126.8=12,68 (KN/m)
-Tai trong tac dung Ién 1 vi gian :
q = g4 +CLL = 126,8+12,68 = 139,48 (KN/m)

+Tinh vai dG:
tinh luc P:
5 5
P=qx = =139,48x — =348.7 (KN)
2 2
tinh lyc trong cac thanh clia vai d& bang phuong phap tach nit:

P 3487
sin50 sin50

3Y =0=Sxsin50+R=0=S5 =~ = —4551 (KN) thanh chiu nén

3 X =0= N +5c0s50 = 0= N = —Sc0s50=455,1xc0s50 = 202,5 (KN) thanh chiu kéo

— Kiém tra nén thanh ac:

o= S o =1700(kg/cm?)
o.F

Chon thép 1-400 ¢ :
r, =15,9cm
r, = 2,77cm
F =86,1cm?

+(mg suat mét trong
2,5
|, = ——=5(m)=4m
° cos60 (m)
o h =0 =900 31 44251
r, 159

Tra béang ta c6 ¢ =0,938

oS _ 455140
p.F 0938861
Vay thanh chéng la 1-400.
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—Kiém tra kéo cla thanh ab:
c :% < o =1700(kg/cm?)

Chon thép [-300 ¢ :

F=612(cm?)
o _% = % =477.9(kg/ cm?) <[o] =1700(kg / cm?)

Vay thanh chiu kéo thod man diéu kién
Vay chon thanh chiu kéo la 1-300
Céac thanh khac kiém tra tuong tu

I11. SO PO VA TAI TRONG

So db tinh 1a so d6 canh hing dang thi cong dtic dot K12 dau canh hang, phia canh hing bén

kia thi chua di chuyén xe dtic dé chuan bj duc d6t K12.
Déi véi truong hop ndy céc tai trong tac dung gom co:

Tinh tai xe dic 400KN, xe duc bén phai dit tai khdi 12, xe bén trai dit tai khoi 11
Trong lugng ban than canh hang, trong d6 canh bén phai ting 2%, canh bén trai giam
2%

Mot khéi dac dat 1éch (khdi bén phai do trudc)

Lyc tap trung do thiét bi 200KN dit tai ddu mat canh hﬁng phai.

Tai trong thi cong rai déu tac dung 1én canh hing bén phai 0.2KN/m?, véi clu ¢ bé
rong mat cau 12m thi tai trong thi cong rai déu 1a 2.KN/m dai cau.

G16 nguoc tac dung 1én canh héng bén trai w = O.6KN/m2, voi cau ¢ bé rong mat
cau 12m thi tai trong gid nguoc 1a 7.2 KN/m dai cau.

Mo hinh hoa so d két cau trong chuong trinh MIDAT 7.01 va gan céc tai trong 1én so d6 ta
6 két qua sau:

MOmen gay lat : M, = 264558.5 — 221783.9 = 42774.6KNm

. Tai trong tap trung
So d6 bo tri tai trong clia thiét bi
. P =200KN
Tai trong thi cong rai déu = 0.2 KN/m2 )M

| Xe dic
2 P=400KN
12

Khoi lugng tang 2%
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

V. TINH TOAN THEP NEO KHOI PINH TRU

Momen gay lat 1a My = 40790 KNm

Nhu vay mémen chdng 14t s& phai 1a Mg > 40790 KNm

Du kién st dung thanh du tng luc $32 ( fou= 1035 Mpa) dé neo khéi dinh tru, bd tri 2 bén
tru di tir dudi try 1€n va xuyén qua dam 1én té1 mat cau, nhiing thanh thép nay c6 tac dung gitr
on dinh chong 1at ctia canh hang quanh diém mép ngoai goi tam.

Kha nang gitr on dinh ctia mdt thanh thép du ing luc 1a Mcpsng= YPpuL
Trong do:
- Ppur: kha nang chiu kéo ctiia mdt thanh thép dul $32 (666 KN)

-y : Khoang cach tir trong tdm cac thanh thép phia bén trai tru toi diém 14t bén phai

y=4.0m
S6 thanh thép du ing luc mot bén s& 1a
> M, __40790 =15.32(thanh) . => Chon mdi bén 16 thanh.
M., 666x4.0

Chon 32 thanh ¢ 32 b trf 1am neo dinh try T;
B6 tri mdi bén 16 thanh ¢32.
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

XIIl. V. THIET KECOT THAP

XIV. V.1. CHoN COP

Cép st dung 1a cap cuong d6 cao ctia hiang VSL c6 cac thong sb nhu sau:

Céc thong so cua cap cuong do cao s dung

Duong kinh danh dinh 15.2mm

Dién tich danh dinh mét tao 140mm?

Cuong d6 chiu kéo 1860 Mpa

Cuong do chay foy = 1670Mpa

Mddun dan hoi E, = 197000Mpa

Hé s6 ma sat n=0.25

Hé s6 ma st lic K =6.6x10"(mm™) = 6.6x10"(m™)
Chiéu dai tut neo AL =0.006m/neo

{mg suat trong thép ust khi kich foj = 1451 MPa

Ong gen st dung 1a dng gen thép.
So bo chon cap dua vao diéu kién sau: Luc nén Fr nho nhat dé dam bao thé chiu kéo ngoai
cing cua bétong khong bi nut, tirc 1a tmg suat thd ngoai cing chiu kéo nhé hon

0.50/f, =3.53Mpa = 3.53x10°KN/m?
Tinh toan cdt thép du tng luc

Tinh dién tich thép du ing luc: tinh so bo theo TTGHCD1 theo cong thuc sau:
_ M CD1

pSt —
z.f,,

A

Trong do:
Mcp: : momen tai mat cit theo TTGHCD1

f,e :Ung suat sau mat mat f,=0.8f =1488 Mpa

Z : canh tay don ndi ngau luc, ddi voi dam hop 1ay gan dung bang 0.9h,. Vi h, 12
chiéu cao 1am viéc cia tiét dién (m)

Déi voi truong hop chiu momen am, c6 thé lay h, =h— % h,

Déi vai truong hop tinh thép chiu momen duong, c6 thé 1dy h, =h— % h,

Trong do:
h: chiéu cao tiét dién.

hp : chieu day ban mét cau tai vi tri tiep giap vach dam
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

he : chiéu day ban day

Tinh s6 bo ¢t thép du tng luc

S6 bo cot thép du tng lic can thiét xac dinh theo cong thirc : n =

Trong do:

Aps : Dién tich thép dy tmg luc can

thiét

Ay : Di¢n tich 1 b6 thép tuy vao sb tao trong bo: Fp = m.Agy

m: b tao trong 1 bo

Ag; : dién tich cua 1 tao = 1.4cm?

B6 cap chiu mémen am chon loai bé 21 tao:

Ap = 21x1.4 =29.4 (cm?).

B6 cap chiu mémen duong va cap am hop long chon loai b6 19 tao:

Ay, =19x1.4 = 26.6 (cm?).

ApSt

Tinh todn c6t thép DUL thé hién day du trong phu luc dudi day 1a bang ¢t thép DUL mot

s0 tiet dién tinh toan:

TL 1:200

[ %KL‘&‘ KIO‘ KO | K8 | K7| K6 | K5 |K4 | K3|K2|KI
£ 4 66 0 o
O

TINH TOAN COT THEP DUL

K10 Kil 7K|2<5>

Zcap Zcap Aps Aps CT tinh toan CT chon
Mmax Mmin am duong fe max min (bd) (bd)

TT KNm KNm m m Mpa m2 m2 max min | max | min
1 0 0 1.78 2.052 | 1336 | 0.0000 | 0.0000 0.00 0.00

2 | 64349.15 | 35491.18 1.782 2.052 | 1336 | 0.0235 | 0.0149 8.82 5.07 10

3 | 65399.63 | 34467.23 1.782 2.052 | 1336 | 0.0239 | 0.0145 8.97 4.92 10 2
4 61200.5 | 26049.88 1.782 2.052 | 1336 | 0.0223 | 0.0109 8.39 3.72 10 2
5 | 53071.84 | 14405.03 | 1.8018 | 2.0538 | 1336 | 0.0193 | 0.0060 7.27 2.04 8 4
6 | 39508.73 | -2311.39 | 1.8603 | 2.0943 | 1336 | 0.0141 | -0.0009 | 5.31 -0.32 6 6
7 | 20466.51 | -24222.6 | 1.9602 | 1.9602 | 1336 | 0.0078 | -0.0092 | 2.94 -3.15 4 8
8 -4162.02 -51509 2.0979 | 2.2779 | 1336 | -0.0014 | -0.0184 | -0.51 | -6.25 10
9 -29886.3 | -79952.8 | 2.2761 | 2.4201 | 1336 | -0.0092 | -0.0263 | -3.47 | -8.94 12
10 | -57479.7 | -112844 | 2.4651 | 2.5731 | 1336 | -0.0167 | -0.0343 | -6.29 | -11.65 14
11 | -89327.1 | -150625 | 2.6838 | 2.7468 | 1336 | -0.0243 | -0.0420 | -9.15 | -14.29 16
12 | -124922 -193873 | 2.9322 | 2.9412 | 1336 | -0.0318 | -0.0495 | -11.95 | -16.83 18
13 | -158756 -235621 | 3.2112 | 3.1752 | 1336 | -0.0374 | -0.0549 | -14.07 | -18.68 20
14 | -195760 -281789 | 3.4749 | 3.3849 | 1336 | -0.0433 | -0.0607 | -16.27 | -20.65 22
15 | -236075 -332574 4572 | 4.302 | 1336 | -0.0411 | -0.0544 | -15.44 | -18.52 24
16 | -299194 -413271 4572 | 4.302 | 1336 | -0.0521 | -0.0677 | -19.57 | -23.01 26
GVHD:THS. PHAM VAN THAI - 247 -

THS. TRAN ANH TUAN
SVTH: NGUYEN HOU HA - LGP CP1001




TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

17T | -327482 -450197 4.572 4.302 | 1336 | -0.0570 | -0.0737 | -21.42 | -25.07 26
17P | -327482 -450197 4572 4.302 | 1336 | -0.0570 | -0.0737 | -21.42 | -25.07 26
18 | -318112 -434153 4.572 4.302 | 1336 | -0.0553 | -0.0711 | -20.81 | -24.18 26
19 | -258581 -352750 4572 4.302 | 1336 | -0.0450 | -0.0578 | -16.91 | -19.64 24
20 | -220495 -301679 | 3.7602 | 3.6162 | 1336 | -0.0456 | -0.0601 | -17.16 | -20.43 22
21 | -184899 -256208 | 3.4749 | 3.3849 | 1336 | -0.0409 | -0.0552 | -15.37 | -18.77 20
22 | -152545 -215074 | 3.2112 | 3.1752 | 1336 | -0.0360 | -0.0501 | -13.52 | -17.05 18
23 | -118789 -172407 | 2.9322 | 2.9412 | 1336 | -0.0302 | -0.0440 | -11.36 | -14.97 16
24 | -88956.6 | -135001 | 2.6838 | 2.7468 | 1336 | -0.0242 | -0.0377 | -9.11 | -12.81 14
25 | -62615.2 | -102861 | 2.4651 | 2.5731 | 1336 | -0.0182 | -0.0312 | -6.85 | -10.62 12
26 | -37722.5 | -75735.9 | 2.2761 | 2.4201 | 1336 | -0.0117 | -0.0249 | -4.39 -8.47 10
27 | -13637.9 | -51086.4 | 2.0979 | 2.2779 | 1336 | -0.0045 | -0.0182 | -1.68 -6.20 8
28 | 5416.924 | -32387.9 | 1.9602 | 1.9602 | 1336 | 0.0021 | -0.0124 0.78 -4.21 2 6
29 19104.3 | -18881.7 | 1.8603 | 2.0943 | 1336 | 0.0068 | -0.0076 2.57 -2.58 4 4
30 | 27526.17 | -10437.2 | 1.8018 | 2.0538 | 1336 | 0.0100 | -0.0043 3.77 -1.47 4 2
31 | 30750.35 | -6960.31 1.782 2.052 | 1336 | 0.0112 | -0.0029 4.22 -0.99 6 2
32 | 30750.35 | -6960.31 1.782 2.052 | 1336 | 0.0112 | -0.0029 4.22 -0.99 6 2
33 | 27526.17 | -10437.2 | 1.8018 | 2.0538 | 1336 | 0.0100 | -0.0043 3.77 -1.47 4 2
34 19104.3 | -18881.7 | 1.8603 | 2.0943 | 1336 | 0.0068 | -0.0076 2.57 -2.58 4 4
35 | 5416.924 | -32387.9 | 1.9602 | 1.9602 | 1336 | 0.0021 | -0.0124 0.78 -4.21 2 6
36 | -13637.9 | -51086.4 | 2.0979 | 2.2779 | 1336 | -0.0045 | -0.0182 | -1.68 -6.20 8
37 | -377225 | -75735.9 | 2.2761 | 2.4201 | 1336 | -0.0117 | -0.0249 | -4.39 -8.47 10
38 | -62615.2 | -102861 | 2.4651 | 2.5731 | 1336 | -0.0182 | -0.0312 | -6.85 | -10.62 12
39 | -88956.6 | -135001 | 2.6838 | 2.7468 | 1336 | -0.0242 | -0.0377 | -9.11 | -12.81 14
40 | -118789 -172407 | 2.9322 | 2.9412 | 1336 | -0.0302 | -0.0440 | -11.36 | -14.97 16
41 | -152545 -215074 | 3.2112 | 3.1752 | 1336 | -0.0360 | -0.0501 | -13.52 | -17.05 18
42 | -184899 -256208 | 3.4749 | 3.3849 | 1336 | -0.0409 | -0.0552 | -15.37 | -18.77 20
43 | -220495 -301679 | 3.7611 | 3.6171 | 1336 | -0.0456 | -0.0600 | -17.15 | -20.42 22
44 | -258581 -352750 4.572 4.302 | 1336 | -0.0450 | -0.0578 | -16.91 | -19.64 24
45 | -318112 -434153 4572 4302 | 1336 | -0.0553 | -0.0711 | -20.81 | -24.18 26
46T | -327482 -450197 4.572 4.302 | 1336 | -0.0570 | -0.0737 | -21.42 | -25.07 26
46P | -327482 -450197 4572 4.302 | 1336 | -0.0570 | -0.0737 | -21.42 | -25.07 26
47 | -299194 -413271 4.572 4.302 | 1336 | -0.0521 | -0.0677 | -19.57 | -23.01 26
48 | -236075 -332574 4572 4.302 | 1336 | -0.0411 | -0.0544 | -15.44 | -18.52 24
49 | -195760 -281789 | 3.4749 | 3.3849 | 1336 | -0.0433 | -0.0607 | -16.27 | -20.65 22
50 | -158756 -235621 | 3.2112 | 3.1752 | 1336 | -0.0374 | -0.0549 | -14.07 | -18.68 20
51 | -124922 -193873 | 2.9322 | 2.9412 | 1336 | -0.0318 | -0.0495 | -11.95 | -16.83 18
52 | -89327.1 | -150625 | 2.6838 | 2.7468 | 1336 | -0.0243 | -0.0420 | -9.15 | -14.29 16
53 | -57479.7 | -112844 | 2.4651 | 25731 | 1336 | -0.0167 | -0.0343 | -6.29 | -11.65 14
54 | -29886.3 | -79952.8 | 2.2761 | 2.4201 | 1336 | -0.0092 | -0.0263 | -3.47 -8.94 12
55 | -4162.02 -51509 2.0979 | 2.2779 | 1336 | -0.0014 | -0.0184 | -0.51 -6.25 10
56 | 20466.51 | -24222.6 | 1.9602 | 1.9602 | 1336 | 0.0078 | -0.0092 2.94 -3.15 4 8
57 | 39508.73 | -2311.39 | 1.8603 | 2.0943 | 1336 | 0.0141 | -0.0009 5.31 -0.32 6 6
58 | 53071.84 | 14405.03 | 1.8018 | 2.0538 | 1336 | 0.0193 | 0.0060 7.27 2.04 8 4
59 61200.5 | 26049.88 1.782 2.052 | 1336 | 0.0223 | 0.0109 8.39 3.72 10 2
60 | 65399.63 | 34467.23 1.782 2.052 | 1336 | 0.0239 | 0.0145 8.97 4.92 10 2
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

61

64349.15

35491.18

1.782

2.052

1336

0.0235

0.0149

8.82

5.07

10

62

0

0

1.782

2.052

1336

0.0000

0.0000

0.00

0.00

V.2. Tinh dac trung hinh hgc cac giai doan
Dé don gian trong tinh toan va thién vé an toan ta quy d6i mit cat hinh hop thanh mit cit
chit I voi nguyén tdc dam bao diang chiéu cao va céac dic trung hinh hoc cua mat cat.

Mit cit ngang cau

TD2
- 12500 J‘
‘ 5000 |
! B
% ? T 0 i
! 04 ‘-154 ! ?
yLFLTS ¢l )j e(H)=160 e
3 L 04lL $
TD17
12500 {
900 — ‘
I 5660 {
4 - ——o— h —
yi-1)=282 e(H)=2.64 ooyt 00289
o007 J’ ‘
I e] |
0 ¥ 0
)é(l-l =2.98 %(O-DJ:&OS
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO
TD31
= 12500 -
‘ 5000 |
—ﬂgg %(‘0 04) 0.94
F1)=0. =001 A

yt( J’ 0 ‘FC n 1

$ N A ?
y&l—l):l.77 e(0-0)=1.63 o(-)=162 y({0-0)=1.78

| ot |

3. Dic trung tiét dién giam yéu (da trwr 16 b6 tri cap du ung luc)
- Dién tich tiét dién da trur 15:

A =A-F-F,
- Momen tinh ddi v6i mép day tiét dién :

So :Sb_Fd'ad _Ft(h_a't)

- Khoang cach tir truc quan tinh chinh trung tdm cua tiét dién dén day va dinh:
d
Yi =— yi =h-vy,

- Mbmen quén tinh chinh trung tdm cua tiét dién giam yéu:
lo=1- Fd'(yld _ad)2 - Ft'(y; _a‘t)2
Trong do:
A: Dién tich tiét dién nguyén chua trir 15 ludn cap dy ung luc.
| : M6 men quén tinh cua tiét dién nguyén
Sp : Momen tinh cua tiét dién nguyén ddi voi mép day
F,,F. : Tong dién tich tiét dién ctia 16 dé b tri c6t thép chiu mémen dwong va am
a4, a, : Khoang cach tir tim céc 15 c6t thép chiu mémen dwong va dm dén mép dudi va
trén tiét dién
He: Chiéu cao tiét dién
4. Pic trung hinh hoc ciia tiét dién tinh doi:
- Dién tich tiét dién tinh doi:
Ag = A+ (A +A)

- Momen tinh cua tiét dién tinh ddi dbi véi truc 0-0:
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

Std :nT'AT ’ﬁd —ar ,_A’r(y; _a'i')_

- Khoang céach gifta truc chinh cua tiét dién trir 16 0-0 va tiét dién c6 cap am quy ddi 1-1

A,
- Khoang cach tir tryc chinh 1-1 téi day va dinh cua tiét dien ( truc dich chuyén 1én phia
trén)
Y: =i +C Y:=Y1-C

- M0men quan tinh cua tiét dién tinh d6i:
Lo = o+ A0 A (ys —ar)® + AL (vs —a;)”

Trong do:
Ny : hé sd quy doi thép ra bé tong, dugc tinh bang ty s6 modun dan hdi thép va
bétdng

_
L=
E,

E, _197000_ .,
35750

A, At : dién tich cap DUL chiu mémen duong va momen am tai tiét dién.
a,,a; : khoang céach tir tim cac 16 cot thép duong va 4m dén mép dudi va trén tiét
dién.
Ao, lp : dién tich va momen quan tinh cua tiét dién giam yéu
Dic trung hinh hoc cua tiét dién qua cac giai doan dugc thé hién day du trong dudi day 1a
bang déc trung hinh hoc mdt s6 tiét dién tinh toan:

Bang tinh dic trung hinh hoc céc tiét dién

Tiét dién

TD3 TD17 TD31

be 12.50 12.50 12.50

he 0.41 0.41 0.41

b 0.87 0.96 0.87

hp 1.99 4.49 1.99
by 5.00 5.60 5.00
hq 0.30 0.90 0.30
h 2.70 5.80 2.70

as 0.00 0.18 0.18

aq 0.15 0.00 0.15
DA 0.00 0.20 0.02
DAy 0.07 0.00 0.04
Aq 0.03 0.00 0.01
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU BUONG PHAN | : THIET KE SO BO
At 0.00 0.06 0.01
n 551 5.51 551
Ay 71.72 13.89 1.72
Ao 7.65 13.70 7.67
My 13.65 39.84 13.61
Vi 0.91 2.89 0.92
Y 1.79 2.91 1.78
lo 7.15 69.62 7.23
Yab(0-0) 0.51 2.48 0.52
M..5(0-0) 3.19 11.50 3.21
Yc-4(0-0) 1.49 2.01 1.48
Mc.4(0-0) 2.34 12.53 2.38
e«(0-0) 0.00 2.71 0.75
e4(0-0) 1.64 0.00 1.63
Aqgd 7.79 14.05 7.76
M, -0.24 0.97 -0.07
c -0.03 0.07 -0.01
vi(1-1) 0.95 2.82 0.93
ya(1-1) 1.75 2.98 1.77
It 7.53 72.17 7.41
Yab(1-1) 0.54 2.41 0.53
Map(1-1) 3.32 12.67 3.29
Yed(1-1) 1.45 2.08 1.47
Mc.q(1-1) 2.41 13.94 2.48
e((1-1) 0.00 2.64 0.76
eq(1-1) 1.60 0.00 1.62

V.3. Tinh mét mat wng suit truéc

Cac mat mat ung suét trudce trong cac cAu kién duoc xay dung va dugc tao Ung suét trudce
trong mot giai doan c6 thé lay bang:
Trong cac ciu kién kéo sau:

Afpr = Afpp + Afpa + Afges + Afpsr + Afpcr + Afpr (5.9.5.1-2)

o day:

- Afpr :Tng mét mat (KN/m?)

- Afyr : Mt mat do ma sat(KN/m?)

- Af,a : Mt mat do thiét bi neo (KN/m?)

- Afpes : Mat mat do co ngan dan hdi(KN/m?)

- Afgsr MAét mat do co ngét (KN/m?)
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

- Af,cr : Mét mat do tir bién cta bé tong (KN/m?)
- Afpr : Mat mat do tring ddo cot thép (KN/m?)
Trong cic mat mat phan ra lam 2 loai:
MAt mét tire thoi gém c4c mat mat : Afpe, Afoa, Afpes
MAt mat theo thoi gian gém cAc mAt mat sau: Afpsr, Afpcr, Afpr
V.3.1. Mat mat do ma sat
Mit mét do ma sat giita b6 thép va dng boc c6 thé liy nhu sau:
Afpr = fpy(1-e ) (5.9.5.2.2b-1)
Trong do:
- fpj:Gmg suat trong thép ust khi kich f; = 1488 Mpa=1488000 (KN/m?)
- x : chiéu dai bo thép ust tir dau kich dén diém dang xem xét (mm)
- K: hé sb ma sat lic K = 6.6x107/mm™

1= 0.25 La hé sd ma sat.

- o Tong gia tri tuyét ddi ciia thay doi goc ctia dudng cap thép ust tir dau kich dén diém

dang xét (rad)
- e: co sb logarit ty nhién
Tiét BO K foj X a Afy
Dién thép m (1/m) (KN/m?) (m) (rad) (KN/m?)

C2-01(2) 0.250 0.00066 1488000 12 0.174 72712.152

C2-02(2) 0.250 0.00066 1488000 17 0.174 76443.584

C2-03(2) 0.250 0.00066 1488000 22 0.174 80165.179

C2-04(2) 0.250 0.00066 1488000 27 0.174 83876.961

Mat mat trung binh 1 b6 78299.469
C1-01(2) | 0.250 | 0.00066 1488000 6 0.234 | 90097.448
C1-02(2) | 0.250 | 0.00066 1488000 9 0.234 | 92880.972

C1-03(2) 0.250 0.00066 1488000 12 0.234 95640.575

C1-04(2) 0.250 0.00066 1488000 15 0.234 98394.719

C1-5(2) 0.250 0.00066 1488000 19 0.234 | 101601.002

C1-6(2) 0.250 0.00066 1488000 22 0.234 | 104799.888

17 C1-7(2) 0.250 0.00066 1488000 26 0.234 | 107991.393

C1-8(2) 0.250 0.00066 1488000 29 0.234 | 111175.533

C1-9(2) 0.250 0.00066 1488000 34 0.234 | 114805.556

C1-10(2) 0.250 0.00066 1488000 39 0.234 | 118426.008

C1-11(2) 0.250 0.00066 1488000 44 0.234 | 122036.915

C1-12(2) 0.250 0.00066 1488000 49 0.234 | 125638.302

C1-13(2) 0.250 0.00066 1488000 54 0.234 | 129230.193
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

108670.654
C3-02(2) 0.250 0.00066 1488000 11 0.174 76443.584
31 C3-03(2) 0.250 0.00066 1488000 16 0.174 82876.961
C3-04(2) 0.250 0.00066 1488000 21 0.174 85116.742
C4-01(2) 0.250 0.00066 1488000 6 0.174 68970.856
79102.036
XIvV.1.1
XIV.1.2 VV.3.2. Mt mat do tut neo:
-
Aft—xw Apr
] LpA
So dé tinh todn mdt mdt do bién dang neo
. . A
Mat mat do thiét bi neo dugc tinh theo cong thirc sau: Af = TL E,
Trong do:
- L :Chiéu dai ciia bé cap (m)
- Ep : Modun dan hdi cua thép ust E = 197000Mpa=197000000 (KN/m?)
- AL :bién dang do tut neo; A = 6mm/neo
Tiét Bé L AL E Afon
Dién thép (m) (m) (KN/m?) (KN/m?)
C2-01(2) 20.00 0.006 197000000 59100.00
3 C2-02(2) 31.00 0.006 197000000 38129.320
C2-03(2) 36.00 0.006 197000000 32833.333
C2-04(2) 41.00 0.006 197000000 28829.268
Mat mat trung binh 1 b6 39722.980
C1-01(2) 12.00 0.006 197000000 98500.000
C1-02(2) 18.04 0.012 197000000 131042.129
C1-03(2) 24.04 0.012 197000000 98336.106
C1-04(2) 30.04 0.012 197000000 78695.073
17 C1-5(2) 37.04 0.012 197000000 63822.894
C1-6(2) 44.04 0.012 197000000 53678.474
C1-7(2) 51.04 0.012 197000000 46316.614
C1-8(2) 58.04 0.012 197000000 40730.531
C1-9(2) 68.04 0.012 197000000 34744.268
GVHD:THS. PHAM VAN THAI - 254 -

THS. TRAN ANH TUAN
SVTH: NGUYEN HOU HA - LGP CP1001




TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

C1-10(2) 78.04 0.012 197000000 30292.157
C1-11(2) 88.04 0.012 197000000 26851.431
C1-12(2) 98.04 0.012 197000000 24112.607
C1-13(2) 108.04 0.012 197000000 21880.784

61178.437
C3-01(2) 11.0 0.006 197000000 107454.545

31 C3-02(2) 16.0 0.006 197000000 73875.000

C3-03(2) 21.0 0.006 197000000 56285.715
C4-01(2) 6.00 0.006 197000000 197000.000

108653.815

XIV.1.3 V.3.3. Mt mat do co ngin dan hoi

MAét mat do co ngin dan hdi vé ban chét 1a khi cing bo sau s& gy mat mat cho bo trude, va

dugc tinh theo cong thic:

N-1 E,
Moes =N g,
F Fe* My,
=——-——4+—Xlg
A |
Trong do:

- N : S lugng cac bo thép tmg suat trude gidng nhau

(5.9.5.2.3b-1)

- fogp : Tong ting suat bétdng & trong tim cac bé thép ung sut trude do lyc tmg sudt trude

sau kich va ty trong ctia cAu kién & cac mat cit momen max (KN/m?)

- F : luc nén trong bétong do Ung suat trudc giy ra tai thoi diém sau khi kich, tic 1a da

x4y ra mat mat do ma sat va tyt neo.

- e : Do Iech cua trong tdm cac bo thép so vai truc trung hoa cta tiét dién.

- A, 1 : Dién tich tiét dién va momen quan tinh trir 1.

- Ep : M0 dun dan hdi cua thép du tmg lyc(KN/m?)
- Ec: M0 dun dan hdi cua bé tong luc truyén luc (KN/m?)
Dién | thép KN m2 mé m KNm | KN/m2 P (KNI
C2-01(2) | 3463.32 | 7.795 7.534 | 1.604 | 24669 3626.085 | 5.510 | 8990.878
3 C2-02(2) | 3463.32 | 7.795 7.534 | 1.604 | 24669 3626.085 | 5.510 | 8990.878
C2-03(2) | 3463.32 | 7.795 | 7.534 | 1.604 | 24669 | 3626.085 | 5.510 | 8990.878
C2-04(2) | 3463.32 | 7.795 | 7.534 | 1.604 | 24669 | 3626.085 | 5.510 | 8990.878
Mat mét trung binh mot bo 8990.878
17 C1-01(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-02(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

C1-03(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-04(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-5(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-6(2) |3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-7(2) |3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-8(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-9(2) |3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-10(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-11(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-12(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
C1-13(2) | 3827.88 | 14.053 | 72.173 | 2.645 | 233096 | 7898.311 | 5.510 | 20922.929
20922.929

C3-01(2) | 3463.32 | 7.743 | 7.399 | 1.615 3196 -970.795 | 5.510 | -2340.223

31 C3-02(2) | 3463.32 | 7.743 | 7.399 | 1.615 3196 -970.795 | 5.510 | -2340.223
C3-03(2) | 3463.32 | 7.743 | 7.399 | 1.615 3196 -970.795 | 5.510 | -2340.223
C4-01(2) | 3463.32 | 7.743 | 7.399 | 1.615 3196 -970.795 | 5.510 | -2340.223
-2340.223

XIv.1.4

XIV.1.5 V.3.4. Mt mat do co ng6t

MAét mat (mg suét trude do co ngot co thé 1iy bang:

Déi v6i chu kién kéo sau: Af,gg =(93 — 0.85H) = 93 - 0.85x80 = 25 MPa (5.9.5.4.2-2)

H = d6 am tuong d6i bao quanh,lay trung binh hang nim(%) = 80%

XIV.1.6 V.3.5. Mt mat do tir bién
Mat mat du tng suit do tir bién c6 thé 1y bang :

Trong do:

(5.9.5.4.3-1)

- fegp =ung suat bé tong tai trong tim cdt thép ust lac truyén luc (MPa)

F Fe’?

cgp A

M e

- Afegp = Thay d6i (mg suét trong bé tong tai trong tam thép ust do tai trong thudng xuyén,

trur tai trong tac dong luc thuc hién du ung luc. Gia tri Afegp can dugc tinh & cung mat ct
hodc cac mat cit duoc tinh fegp (KN/ m2)

Af

_ (MDC2+MDW)e

cdp

Itd

- Mpcz = mdémen do tinh tai chat thém sau khi bé tong dong ciing (Mpcz =Mp)

- Mpw = Modmen do 16p mat cau

- l,g = MOmen quén tinh ciia tiét dién qui doi
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

] Bé F e Agd lga Mbc1 Mpw*+Mpcz Afpcr
T ngp KN m | m | m4 KNm KNm o At (KN/M?)
Dién

C2-01(2) | 3463.320 | 1.604 | 7.795 | 7.534 | 24668.96 789230 | 3626.085 | 1680.861 | 31746.993
3 C2-02(2) | 3463.320 | 1.604 | 7.795 7.534 24668.96 7892.30 3626.085 | 1680.861 | 31746.993
C2-03(2) | 3463.320 | 1.604 | 7.795 | 7.534 | 24668.96 789230 | 3626.085 | 1680.861 | 31746.993
C2-04(2) | 3463.320 | 1.604 | 7.795 7.534 24668.96 7892.30 3626.085 | 1680.861 | 31746.993
Miét mat trung binh 1 bo 31746.993
C1-01(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-02(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-03(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 | 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-04(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-5(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-6(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
17 C1-7(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-8(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-9(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-10(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-11(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-12(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
C1-13(2) | 3827.880 | 2.645 | 14.053 | 72.173 | 233096.00 38335.00 | 7898.311 | 1404.767 | 84946.359
84946.359
C3-01(2) | 3463320 | 1617 | 7.757 | 7.407 | 3196.20 8852.70 | -970.900 | 1932.157 | -1874.296
5 | C3020) 3463320 | 1.615 | 7.743 | 7.399 | 3196.20 885270 | -970.900 | 1932.157 | -1874.296
C3-03(2) | 3463.320 | 1.615 | 7.743 7.399 3196.20 8852.70 -970.900 | 1932.157 | -1874.296
C3-04(2) | 3463.320 | 1.617 | 7.757 | 7.407 | 3196.20 885270 | -970.900 | 1932.157 | -1874.296
-1874.296
XIV.1.7 V.3.6. Mt mit do triung dio cdt thép
Mt mat sau khi truyén lyc - d6i véi tao thép duoc khir tmg suit kéo sau:
Afpr = 0.3[138 — 0.3Af,r — 0.4Afes — 0.2(Afpsr+Afpcr)] (KN/m?). (5.9.5.4.4c-2)
o day:

- Afpe: M4t mat do ms dudi mic 0,6fpy, O thoi diém xem xét tinh theo Diéu
5.9.5.2.2(KN/m?).

- Afpes: Mt mat do co ngin dan hdi (KN/m?).

- Afpsg: Mt mat do co ngbt (KN/m?).

- Afper=25MPa: MAt mat do tir bién (KN/m?).

THS. TRAN ANH TUAN

SVTH: NGUYEN HOU HA - LGP CP1001

Tiét Bo Afps Afpes Afpsr Afper Afpr
Dién thép (KN/m2) | (KN/m2) | KN/m2 | (KN/m2) | (KN/mD)
C2-01(2) 72712.152 8990.878 25000.000 31746.993 | 30372.181
3 C2-02(2) 76443.584 8990.878 25000.000 31746.993 | 30036.352
C2-03(2) 80165.179 8990.878 25000.000 31746.993 | 29701.409
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

C2-04(2) 83876.961 8990.878 25000.000 | 31746.993 | 29367.349
Mat mét trung binh 1 b6 29869.323
C1-01(2) 90097.448 20922.929 25000.000 | 84946.359 | 24183.697
C1-02(2) 92880.972 20922.929 25000.000 | 84946.359 | 23933.180
C1-03(2) 95640.575 20922.929 25000.000 | 84946.359 | 23684.815
C1-04(2) 98394.719 20922.929 25000.000 | 84946.359 | 23436.942
C1-5(2) 101601.002 | 20922.929 25000.000 | 84946.359 | 23148.377
C1-6(2) 104799.888 | 20922.929 25000.000 | 84946.359 | 22860.477
17 C1-7(2) 107991.393 | 20922.929 25000.000 | 84946.359 | 22573.242
C1-8(2) 111175.533 | 20922.929 25000.000 | 84946.359 | 22286.669
C1-9(2) 114805.556 | 20922.929 25000.000 | 84946.359 | 21959.967
C1-10(2) | 118426.008 | 20922.929 25000.000 | 84946.359 | 21634.126
C1-11(2) | 122036.915 | 20922.929 25000.000 | 84946.359 | 21309.145
C1-12(2) | 125638.302 | 20922.929 25000.000 | 84946.359 | 20985.020
C1-13(2) | 129230.193 | 20922.929 25000.000 | 84946.359 | 20661.750
22512.108
C3-01(2) 76443.584 -2340.476 25000.000 -1874.296 | 33413.392
31 C3-02(2) 83876.961 -2340.476 25000.000 -1874.296 | 32744.388
C3-03(2) 87116.742 -2340.476 25000.000 -1874.296 | 32452.808
C3-04(2) 68970.856 -2340.476 25000.000 -1874.296 | 34085.938
33174.132
Két qua tinh toan téng hop mAt mat ung suat dugc trinh bay trong bang sau:
Téng hop mét mat ing suat
’ Afps Afpa Afpes Afpsr Afpcr Afpr Afp
Tiet
Dien | KN/m? KN/m? KN/m? | KN/m*> | KN/m*> | KN/m® | KN/m?

3 78299.47 | 39722.980 | 8990.88 | 25000.00 | 31746.99 | 29869.32 | 211993.69
17 | 108670.65 | 61178.437 | 20922.93 | 25000.00 | 84946.36 | 22512.11 | 320362.04
31 79102.04 | 108653.815 | -2340.48 | 25000.00 | -1874.30 | 33174.13 | 228438.59
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

V.4. Kiém toan tiét dién

XV. *BaT VaN dé

Doi voi cau BTCTDUL thi céc tiét dién dam chu can phai dugc kiém toan ca trong giai
doan khai thac 13n trong giai doan thi cong. Tuy vy do thoi gian c6 han nén trong d6 an nay
em chi kiém toan tai 3 tiét dién dic trung 1a céc tiét dién (2, 17, 31).

So do bo tri cac tiet dién cua 1/2 cau

- y -
%KIZ ‘ Kllf%%m K2 | K1 KO KO | KI | K2 | K3| K4 | K5 | K6 | K7 K8 | K9 K10 Kl K12

V.4.1. Kiém toan theo TTGHSD

Cac van dé can kiém toan & TTGHSD phai 1 nut, bién dang va ung suat trong bétong.
[A5.5.2]
Déi véi két cau bétdng cdt thép ust trong dd an ndy, chi kiém tra Gmg suét trong bétong theo
diéu [A5.9.4]

Ta phai kiém tra theo 2 giai doan:
Giai doan 1: Khi cang kéo cét thép
Giai doan 2: Khi khai thac
» Giai doan 1: Viéc kiém toan ung suét trong giai doan 1 1a mot viéc kho, do viée
thi cong cac dbt duc va cing cap theo nhiéu giai doan, mac béténg va modun dan hodi
thuc té 1a bién doi trén mdi dét dic.
Liy cudng do bétong luc cang cép 1a £¢ = 0.8 = 40 (MPa).=40000 (KN/m?)
— Gi6i han tng suit nén: -0.6f7¢; = -0.6x 40 = -24 (MPa).=-24000(KN/m?)
— Gi6i han tng suit kéo: 0.25\/f_'ci = 1.225 (MPa)=1255(KN/m?)
» Giai doan 2: Giai doan st dung
Céc gioi han Gng suét trong bétong & trang thai gidi han sir dung sau cac mat mat. Cac cu

kién tmg suat trude hoan toan [5.9.4.2]
- Ung suét nén ddi véi cau xdy dung phan doan va do téng cua lyc ing suit trude co hiéu
va cac tai trong thuong xuyén gay ra:
-0.45f, = -0.45 x 50 = -22.5 MPa = -22500 (KN/m?).
- Ung suit kéo ciia bétong:

0.5,/ f', = 0.54/50 = 3.5355 MPa = 3535.5 (KN/m?).

V.4.1.1. Kiém tra irng suit trong bétong khi chiu mémen Max (M+)

1.Giai doan cdng kéo cot thép:
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO
a. Tho trén:
1 1 1 1
fo=—t B TRerRE v My 205 1 = 1,225 Mpa=1225(KN/m?)
A\) IO I0
b. Thé duwdi:
1 1 1 1
fo=— P RE RE 4 Mayis 06y =-0.6x40
A) I0 I0

= -24MPa=-24000(KN/m?)
2.Giai doan sur dung:

a.a. Tho trén

Ft(2) _l_Fb(Z) +_ FI(Z)et + Fb(Z)eb yl_myl_ Mitt2 + Mht (

C 2 >-045f"
¢ A ly ol W C
=-22.5MPa=-22500(KN/m?)
b.b. Tho dudi
2 2 2 2
wo R Re o o) My o MUZEMIL ;o5 e
A I, I, Itd

=3.5MPa=3500(KN/m?)
V.4.1.2. Kiém tra déi véi cdc tiét dién chiu mémen Min (tiét di¢n goi):
1. Giai doan céng kéo cot thép:
a. Tho trén

1 1
R RE L Mayrs o6 —-0.6 x40 =

f
“ AO IO t IO
-24 MPa=-2400(KN/m?)

b. Thé durdi
1 1
. F; Syt —% Y <025/F;
A) 0 0

= 1.225 MPa=1225(KN/m?)
2.Giai dogn sur dung:

c.a. Tho trén

(2) (2)
ftc:_l:t - R e ytl+Mbt ytl+wyt(2) S0.5\/f_'c
Ab IO Io |td

=3.5MPa=3500(KN/m?)
d.b. Thé dudi:
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

RY R o Mbt gl M2 MRt o) ) 5ppas-2250(KN/mD)
I, Itd
Trong do:

- Fp = Luc nén do céc bo thép UST phia dudi sau méat mat gy ra cho dam (KN).

- F¢ =Luc nén do cac b6 thép UST phia trén sau mat mat gdy ra cho dam (KN).

- M = Mdmen theo trang thai gidi han st dung (KNm)(tuy theo tiét dién chju mémen
duong hay am)

- Aw= Dién tich tiét dién 1iy qui d6i (m?)

- |y =Mo0men quan tinh cua tiét dién qui d6i (mz)

- e, =Do léch tAm cua trong tam thép U'ST phia trén so véi tryc trung hoa cua tiét dién.
- e, = Do 1éch tAm cua trong tm thép UST phia duéi so véi truc trung hoa cua tiét dién.
- y¢ = Khoang céch tir thd trén cing dén tryc trung hoa cua tiét dién.

- yb = Khoang céch tir thd dudi cung dén tryc trung hoa cua tiét dién.

- ¢ =Cuong do qui dinh cua bétdng 28 ngay.

Két qua kiém toan nhu sau:

Ket qua kiem toan vng suat truoc khi cang kéo

Tiét | Fd1) | Fa(2) Ao lo et) | ed) | My Yp(1) | Y«(1) | f(tg) f(bg)
Dién N N mm2 mm4 | mm | mm | Nmm mm mm | KN/m*> | KN/m? | Duyét
3 0 4E+09 | 7648104 | 7TE+12 0 1635 | 2E+10 | 1785.23 | 915 284.17 -1967.38 Pat

17 | 4E+09 0 13696286 | 7E+13 | 2714 0 2E+10 | 2909.15 | 2891 | -1493.0 | 317.06 bat

32 | 4E+09 | 4E+09 | 7666078 | 7E+12 | 747 | 1626 | 2E+10 | 1775.83 | 924 | -634.46 | -1716.75 DPat

Két qua kiém todn bé téng giai doan sir dung

MTTZ
Fi(2) Fa(2) A Ic et) | e(d) | +My Ya2) | Y«2) | f(tc) | f(bc)
D N N mm2 mm4é | mm | mm | Nmm mm mm | KN/m? | KN/m? | Duyét
3 0 3.1E+09 | 7648104 | 7.5E+12 0 1604 | 5.3E+10 | 1754.48 | 9455 | -348.5 | 1612.1 Pat

17 | 3.4E+09 0 13696286 | 7.2E+13 | 2645 0 24E+11 | 2977.97 | 2822 | 1512.3 | 254.23 | Dat

32 | 3.1E+09 | 3.1E+09 | 7666078 | 7.4E+12 | 756 | 1617 | 2.6E+10 | 1766.66 | 933.3 | -467.0 | -1467 Pat

V.4.2. Kiém toan theo TTGHCD
V.4.2.1. Stec khdng uén.
Cong thuc kiém tra sirc khang ubn
M, < @ M, (5.7.3.2.1-1)
Trong do:
- M, : mémen tinh toan ¢ trang thai GHCDI (MPa)
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

- @ :Heé sb stc khang duogc léy theo diéu 5.5.4.2
Dung cho udn va kéo bétong cdt thép ust ¢ = 1.0

- M, : Strc khang udn danh dinh cuatiét dién co thép DUL dinh bam, tuy thudc vao truc
trung hoa di qua sudn (tiét dién chit T) hodc canh cua tién dién (tiét dién chit nhat) (bo
qua su tham gia chiu lyc cta cbt thép thuong):

+ Tiét dién chii T, strc khang udn tinh theo cong thirc sau:

a , - a h
M, = A fps(dp —Ej+0.85f . b—b, B.h, (5 —éj (5.7.3.2.2-1)

- Ay Dién tich thép tng suét trudc (mm?)

- a :chiéu day cua khdi Gmg suat tuong dwong (mm) - chiéu cao chiu nén
a=cp

- By : Hé s6 chuyén dbi biéu d6 ung suat qui dinh trong diéu 5.7.2.2

-28) _ (50— 28)

P, =0.85- 0.05”% = 0.85-0.05 =0.6928

- fps 1 Ung suat trung binh trong thép UST & sirc khang udn danh dinh (MPa)

C
flo= fpu[l— k d—] (5.7.3.1.1-1)

p

f
K = 2(1.04 -~ )= 2(1.04— 1874y _ .28 (5.7.3.1.1-2)
f 1860

pu

- dp : Khoang cach tir thé nén ngoai cung dén trong tam c6t thép Gmg suét trudc (mm)
d,=h-a;(a)

Trong do:
h: Chiéu cao tiét dién tai vi tri xét.
a; =150mm: Khoang cach trong tdm thép DUL chiu kéo dén mép chiu kéo
a: =180mm : Khoang cach trong tam thép DUL chiu nén dén mép chiu nén.

- ¢ : Khoang cach tir truc trung hoa dén mit cit chiu nén (mm)

Trudng hop tryc trung hoa di qua sudn (c>h), khi d6 tinh toan tiét dién 1a tiét dién chir T
6 bé rong suon 1a by, va bé rong canh 1a b.
A f  —0.858,f' b-b, h
c=—2 B K fW ~1 (5.7.3.1.2-3)
0.856, ', b, +KkA d"“

p ‘ 00 o0oO

Truong hop TTH di qua canh (¢ <h), khi d6
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

tinh toan nhu tiét dién chit nhat v6i bé rong 1a b.
At
c= — (5731.1-4)
0.85f', Ab, + KA, d"“

p

- f¢: Cuong do chiu nén qui dinh cia BT & tudi
28 ngay, f. = 50 Mpa = 50000 (KN/m?)

- by : Chiéu day ctia phan chiu nén

- b: Chiéu rong ctia ban canh chiu nén (mm)

Kiém tra suwc khang uon

Tiét | Aps de bu b hy c fos a M, M, M, >
Dién | (mm?) | (mm) | (mm) | (mm) | (mm) [ (mm) (N/mm?) (mm) (Nm) (Nm) M,

3 26600 2550 870 11000 | 300 159.348 | 1827.46 | 110.397 | 1.13E+11 | 6.43E+10 | Dat

17 76440 5620 970 5660 900 | 398.881 | 1823.04 | 276.345 | 7.25E+11 | 3.27E+11 | Dat

31 15960 2550 870 11000 | 300 102.804 | 1839.00 71.223 6.36E+10 | 3.08E+10 | Dat

V.4.2.2. Kiém tra ham lwong thép DUL:
a. Kiém tra ham luong thép tdi da theo cong thuc :
- Ham luong thép DUL va khong DUL t6i da phai duoc gidi han sao cho: di <0.42

e

Véi: c: khoang cach tir thd chiu nén ngoai ciing dén tryc trung hoa(mm)

de: khoang cach c¢6 hiéu twong tmg tir thd nén ngoai cling dén trong tam lyc kéo ciia cot
thép chiu kéo (mm)

d - A fd, +Afd
Aps fps + A, fy

- C6 thé bo qua tinh toan ddi véi cot thép thuong. Khi do: de = d

p

Kiém tra ham luong cdt thép tdi thiéu:

- Bét ki mot mit cat ndo cta cau kién chiu udn, lwong cdt thép thuong va cdt thép tmg
suat trudc chiu kéo phai di dé phat trién stirc khang ubn tinh toan M,. Lay gia tri nhé hon
trong 2 gia tri sau:

+ 1.33 1an mdémen udn tinh toan theo t6 hop tai trong TTGHCD1
oM, > 1.33M,
+ 1.2 1an strc khang ntt M xac dinh trén co s& phan bd Gmg sut dan hdi va cuong do
chiu kéo khi udn f; ciia bé tong theo quy dinh.
oM, =1.2M

Trong do: M, :L(fr + e —f4) (Handbook-C10)

t
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU BUONG

PHAN | : THIET KE SO BO

Mg : stc khang nut (KN.m)
- f, : cudng do chiu kéo khi ubn cua bé tong (Mpa)

f =0.63/f'. =0.63/50 =4.454Mpa = 4454 KN/m?

- fy : Gng suit do tai trong ban than tinh theo trang thai gii han sir dung tai thé ma tmg

suit kéo gay ra boi cac tai trong ngoai (Mpa).

M
f, :Tyb

- fpe :Ung sudt nén trong bé tong do tng suit nén trude cd hiéu (Mpa)
A f A f.e

_ ps ' ps ps ' ps
pe — - b
A, |

- Ay, I : dién tich va m6 men quén tinh cta tiét dién (mz, m*)
- Aps : dién tich cbt thép (mg suat trudc (m?)
- Vi Yb : khoang cach tir thd nén, kéo ngoai cing dén truc trung hoa.(m)
- ¢ :hé s stc khang dugc lay theo diéu 5.5.4.2; $=1.0
- Két qua kiém toan dugc dua ra & bang sau:
Kiém tra ham lwong cot thép

Tiét A I Ve Vi f, f4 foe M 1.2M,, 1.33M,
Dién (mm?) (mm? (mm) | (mm) | (MPa) | (Mpa) | (Mpa) (Nm) (Nm) (Nm)
3 7.79E+06 | 7.53E+12 | 1750 | 950 | 4.455 | 573 | -24.35 | -2.03E+11 | -2.44E+11 | 8.56E+10
17 | 1.41E+07 | 7.22E+13 | 2980 | 2820 | 4.455 | 9.62 | -25.13 | -7.76E+11 | -9.31E+11 | 4.36E+11
31 | 7.76E+06 | 7.41E+12 | 1770 | 930 | 4.455 | 589 | -15.12 | -1.32E+11 | -1.58E+11 | 4.09E+10
) ) Mr ) c/de c
Tiet dién | min(1.2Mcr,1.33Mu) Mr>min & <0.42
(KNm) (m)
3 8.56E+10 1.13E+11 Dat 0.06 159.348 Dat
17 4.36E+11 7.25E+11 Dat 0.07 398.881 Dat
31 4.09E+10 6.36E+10 Dat 0.04 102.804 Dat
V.4.2.3. Kiém todn sikc khdng cit ciia tiét dién
Luc cit dbi voi cac tiét dién giita nhip (2, 17, 31)
Kiém toan theo cong thirc: V, <V,
Trong d6: Vy: luc cit tai tiét dién kiém toan, léy theo TTGH cuong do 1
¢ :hé s6 strc khéng cit duoc xac dinh theo diéu 5.5.4.2.1, ¢$=0.9
V, : stic khang cét danh dinh duoc xac dinh theo quy dinh ( diéu 5.8.3.3)
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

Ve + VoY,
V, =min
0.25f b.d, +V,

Véi:V =0.0835,f"b,d, (5.8.3.3-3)

v Ad, f, (cotgd+cotga)sina

S

(5.8.3.3-4)

S
Trong do:
b, : Bé rong bung c¢6 hiéu liy bang bé rong bung nhé nhat trong chiéu cao d, (mm)
dy : Chiéu cao chiu cat c6 hiéu dugc xac dinh theo diéu 5.7.2.8 (mm)
s: Cu li cbt thép dai (mm), dugc chon dya trén tinh todn chiu luc cit va yéu cau vé
ciu tao, léy gia tri nho hon cua h/3 va 300mm,( ddi voi doan gﬁn géi c6 luc cit 16m)
B: Hé s6 chi kha niang cta bé tong bi nit chéo truyén luc kéo dugce qui dinh trong
diéu 5.8.3.4
6: Goc nghiéng cuia tng suit nén chéo duoc xac dinh theo diéu 5.8.3.4 (d0).
o: Goc nghiéng cua cdt thép ngang d6i véi truc doc (d6). Cot dai thang ding, o = 90.
A.: Dién tich cdt thép chiu cit trong cu ly s (mm?)
b,s
f

y

A, (min) =0.083x 4/ f;

V,: Thanh phan luc Gng suét trude c6 hiéu trén hudéng luc cit tac dung, 1a duong néu

nguoc chiéu lyc cat(N).
n
« Tinh V, c6 cong thirc tinh toan : ~ V, = A,..f D Siny,
i=1
Trong d6: A dién tich thép ing suét trude trén mit cit ngang cta tiét dién tinh toan.
f,: ing suat trong cdp sau mat mat, gia tri mg v6i moi mit cat.

7i: goc léch cua cap 1 so v6i phuong ngang, bang do doc mat cau va co gia tri

rat nho nén trong tinh todn coi nhu =0
Vay gia tri V| ¢6 thé bo qua trong tinh toan.
« Tinhd, vaby:
- Chiéu cao chiu cit d, (mm):

+ Chiéu cao chiju cit ¢6 hiéu ldy bang cu ly do thang goc véi truc trung hoa gitra hiéu tng
luc do kéo va nén do udn, tic 1a:
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO
0.9d,
d, =max;0.72h vé6i a = By.c 1a chiéu day khi Gmg suat twong dwong
a
.~

- B1 :ddtinh & phan tinh chét vat liéu, B; = 0.6928.
- de :chiéu cao lam viéc ctia dam (da qui d6i)
- Bé rong chiu cit c6 hiéu cua tiét dién by 1ay bang chiéu day ban bung tiét dién qui doi.

Két qua tinh todn nhu sau:

A 0.9de 0.72h de-0.5a dv bV 0.25f; bvdv
Tiét dién
(mm) (mm) (mm) (mm) (mm) (KN)
3 2295 1944 2494.80 2495 1000 31185021
17 5058 4176 5481.83 5482 1000 68522845
31 2295 1944 2514.39 2514 1000 31429858

& Xac dinh 6 va p.
Dé xé4c dinh dugc 6 va B ta phai théng qua cac gi tri sau v/f’c Va &,

- Xéc dinh ty s6: v/f¢

L V —oV
V: ng suat cat trong bé tong, duoc tinh theo cong thirc: v = ubQJd £
@0, .4,
- ¢ :hé sb suc khang cit quy dinh trong Diéu 5.5.4.2
-V, :lyc cit tinh toan (KN)
DOV nax
Tiét \A by dv v v
dién (KN) (mm) (mm) ¢ (MPa) f'e
3 79220 1000 2495 0.7 0.05 0.001
17 11899730 1000 5482 0.7 3.10 0.062
8l 1142820 1000 2514 0.7 0.65 0.013
DoV min
. Vv b d v v
Tiét dién ’ v v 0 —
(KN) (mm) (mm) (MPa) f'e
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO
3 1434580 1000 2495 0.7 0.82 0.016
17 10753620 1000 5482 0.7 2.80 0.056
31 489940 1000 2514 0.7 0.28 0.006

Ung bién trong cdt thép & phia chiu kéo do udn cua cau kién xac dinh theo :

M, +0.5V, cotgd - A T,
- Xacdinh ¢,: Taco g, =— <0.002
EA +E A,

Ung bién trong cot thép ¢ phia chiu kéo do udn ciia cau kién xac dinh theo :

Trong do:
- Aps - Dién tich ¢t thép ust trong phia chiu kéo udn cua céu kién (m?)
- My : M6 men tinh todn (N-mm)
- Ny : Luc doc tryc tinh toan (N)
- Vy : Lyc cét tinh toan (N)

- Es : Mbdun dan hdi cua ct thép khong ust (KN/m?)

- Ep : Modun dan hdi cia cbt thép ust (KN/m?)

- A : Dién tich c6t thép khong ust (KN/m?)

- fyo : ing suét trong thép ust khi img suat trong bé tdng xung quanh bang 0 (KN/m?)

foo =T pe+fch—p

C
- fpe 1 Gng suit c6 hiéu trong thép ust sau mat mat.
’ A . A r r r . A 5 A r F
- foe: ung suat trong BT tai trong tAm céc bo cap do luc UT sau tat ca mat mat: fro=—
A
Do tai mit cit co nhiéu bo cap, mat mat ng suét khong déu nhau, trong tinh toan cé thé gia

thiét mat mét img suat ldy gia tri trung binh cong ctia cc bé cap. Khi do:
1
fpe = H(fpj _Apr)

- © : Goc nghiéng cua ung suit nén chéo duoc xac dinh theo diéu 5.8.3.4 (d6). Khi tinh,
gia thiét trude goc 6 = 25°= 25*3.14/180 = 0.436( rad), sau do tinh cac gia trj dé tra bang
nguoc lai 6 va B, néu 2 gia tri 6 gan bang nhau thi c6 thé chip nhan duoc, néu khong thi
gia thiét lai.

Két qua tinh thé hién ¢ cac bang sau:

» Xac dinh fj,
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TRUONG DAl HOC DLHP
KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

Do Q max
Tiétdien| A2 e " P B -
(KN) (m?) (KN/m?) | (KN/m?) | (KN/m“) |(KN/m?) | (KN/m?)
3 1133813.72 7.65E+06 | 0.15 [1245613.72| 197000 | 35750 |1245614.54
17 1028941.56/ 1.38E+07 | 0.07 |1140741.56| 197000 | 35750 |1140741.97
31 1117973.44 7.68E+06 | 0.15 [1229773.44| 197000 | 35750 |1229774.24
Do Q min
i dien F A2 oo 2 foe 2 E, 2 E. 2 oo
(KN) (m?) (KN/m?) | (KN/m?) | (KN/m%) |(KN/m?)| (KN/m?)
3 | 122153749 | 7.65E+06 | 0.16 |1325622.62| 197000 | 35750 |1325623.50
17 1116222070 | 1.38E+07 | 0.08 |1263096.43| 197000 | 35750 |1263096.90
31 11174981.83 | 7.68E+06 | 0.15 |1278861.24| 197000 | 35750 |1278862.09
Xac dinh ¢
D0 Q max
Tict M, dy V, Z Aps fo ]
dién | (kNm) (mm) (kN) rad) | (mm?) (kN/m?) X

3 | 6.43E+10 | 2494.80 | 7.92E+04 | 0.436 | 26600 | 1245614.54 | -0.12
17| -327E+11 | 5481.83 | 1.19E+07 | 0.436 | 76440 | 1140741.97 | -0.17
31 | -3.08E+10 | 2514.39 | 1.14E+06 | 0.436 | 15960 | 1229774.24 | -0.07

Do Q min
Tiét M, dy V, g Aus fro .
dién | (kNm) (mm) (kN) (rad) | (mm? (KN/m?) *

3 | 6.43E+10 | 2494.80 | 1434580.00 | 0.436 | 26600 | 1325623.505 | -0.02
17| .327E+11 | 5481.83 | 10753620.00 | 0.436 | 76440 | 1263096.896 | -0.04
31 | -3.08E+10 | 2514.39 | 489940.00 | 0.436 | 15960 | 1278862.087 | -0.01
Xac dinh Bvaé: Do Q max

€, vIf, yi) 0
-0.0028 0.0009 7 25
-0.0056 0.0620 6.6 24.3
-0.0030 0.0130 7 25
Do Q min
€ v, Vij 0
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO
-0.0035 0.016 7 25
-0.0065 0.056 6.8 24.5
-0.0038 0.006 7 24.8

Tinh V. va V,

Chon thép ngang 1a thanh $25 c6 2 16p trén mdt suon cé di¢n tich Ay = 503 mm?, cu ly gitra
cac thanh thép ngang la s = 200 mm.

Dua vao két qua tinh cac thong s6 thanh phan dé tinh V. va Vs.

V., =0.08348,/f".b,d, (5.8.3.3-3)
f d, eotgd+cotge sina
vs:AV 4y €O19 9o 2 (5.8.3.3-4)
S
Két qua tinh toan nhu sau:
Do Qmax
Tiét Ay f, dy by o 0 S VA V.
dien | mm*> | MPa | mm | mm | rad rad mm KN KN

3 628.4 | 1674 | 2495 | 1000 | 1.57 | 0.436 200 2.82E+07 1.01E+06

17 628.4 | 1674 | 5482 1000 | 1.57 | 0.436 200 6.19E+07 2.23E+06

31 628.4 | 1674 | 2514 | 1000 | 1.57 | 0.436 200 2.84E+07 1.02E+06

Do Q min
Tiét Ay fy dy by a q S Vs Ve
dién mm? | MPa | mm mm | rad rad mm KN KN

3 628.4 | 1674 | 2494.8 | 1000 | 1.57 | 0.436 200 2.82E+07 1.01E+06

17 628.4 | 1674 | 5481.8 | 1000 | 1.57 | 0.436 | 200 | 6.19E+07 2.23E+06

31 628.4 | 1674 | 2514.4 | 1000 | 1.57 | 0.436 200 2.84E+07 1.02E+06

V.4.2.4. Tinh stvc khdng danh dinh cia tiét dién .

Theo cong thirc d3 néu & trén dé tinh V,,.

(Ve +V+V,
V, =min
0.25f'.b,d, +V,

Kiém tra theo cong thirc :
V, <oV,
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TRUONG DAI HOC DLHP

KHOA XAY DUNG-MON CAU BUONG

PO AN TOT NGHIEP
PHAN | : THIET KE SO BO

Do Qmax
Tiét V. \VA V+Ve+V, | 0.25bydy Vi, @V Vu Vy<
dien | (KN) (KN) (KN) (KN) (KN) (KN) (KN) | @V
3 | 1.01E+06 | 2.82E+07 | 2.92E+07 | 3.12E+07 | 2.92E+07 | 2.63E+07 | 7.92E+04 | Pat
17 | 2.23E+06 | 6.19E+07 | 6.41E+07 | 6.85E+07 | 6.41E+07 | 5.77E+07 | 1.19E+07 | Pat
31 | 1.02E+06 | 2.84E+07 | 2.94E+07 | 3.14E+07 | 2.94E+07 | 2.65E+07 | 1.14E+06 | Dat

DOQmin
Tiét Ve Vi, V+Ve+V, | 0.25bydy Vi AN Vy Vy<
dign | (KN) (KN) (KN) (KN) (KN) (KN) (KN) | @Vy
3 | 1.01E+06 | 2.82E+07 | 2.92E+07 | 3.12E+07 | 2.92E+07 | 2.63E+07 | 1.43E+06 | Dat
17 | 2.23E+06 | 6.19E+07 | 6.41E+07 | 6.85E+07 | 6.41E+07 | 5.77E+07 | 1.08E+07 | Pat
31 | 1.02E+06 | 2.84E+07 | 2.94E+07 | 3.14E+07 | 2.94E+07 | 2.65E+07 | 4.90E+05 | Pat
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TRUONG DAl HOC DLHP PO AN TOT NGHIEP
KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO BO

XVI. CHURG V: ‘
TINH TOAN TRU CAU

Tén tru tinh toan: T,
Loai try than dac bétong cdt thép khong du ung luc, trén nén mong coc khoan nhdi.

Quy trinh tinh toan: theo tiéu chuan 22TCN 272-05

I. Kich thwée hinh hoc ciaa tru.

5500 3000
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1000 4x3000=12000
14000

I1. Tai trong va cac to hop tai trong.

*Tdi trong

Trong pham vi do an, phan tinh toan truc cau xem xét dén céc loai tai trong sau:

Tai trong két cau phan trén DC1
Tai trong 16p pht mit cau DW
Tai trong lan can DB
Tai trong ban than tru DC
Tai trong hoat tai xe thiét ké LL
GVHD:THS. PHAM VAN THAI - 271 -

THS. TRAN ANH TUAN
SVTH: NGUYEN HOU HA - LGP CP1001



TRUONG DAl HOC DLHP PO AN TOT NGHIEP

KHOA XAY DUNG-MON CAU DUONG PHAN | : THIET KE SO B0
Tai trong bo hanh PL
Luc xung kich M
Luc ham xe BR
Tai trong gio WS
Luc va tau CVv
Ap lyc nuée WA

“T6 hop tdi trong

T6 hop tai trong xem xét dén cac t6 hop tai trong vdi cac hé so tai trong sau:

Heé s tai trong 7
TTGH
Vbc Y Yere YL 7w Ywa Yws YwL Vev
Cuong do I 1.25 1.75 1.50 1.00
Str dung 1.00 1.00 1.00 1.00 0.30 1.00

I11. X4c dinh céc tii trong tac dung Ién tru.
Tinh toén tai trong tac dung Ién 2 mat cat: dinh va day bé mong.
I11.1. Tinh tdi tac dung Ién tru
Tinh tai tac dung 1én try co thé chia thanh céc tai trong nhu sau:
. a) Tinh tai phan 1:
Tinh tai nhip phan 1 bao gdm trong lugng ban than ctia toan bo két nhip dam. (DC1)
Gia tri ndy ta lay két qua xuat tir MIDAS (reaction) tai vi tri tru.
Npci1 = 26084.1 (KN).
. b) Tinh tdi phin 2:
Tinh tai nhip phan 2 bao gdm toan b trong luong ban than ciia cac 16p phi mat cau, lan
can, cling nhu mét s6 thiét bi, cong trinh phuc vu trén cAu. (DW va DB)
Gi4 tri nay ta ldy két qua xuat tir MIDAS (reaction) tai vi tri tru.
Npw = 2708.9 (KN).
Npg = 1048.7 (KN).
) Tinh tai ban than tru DC:
Bao gbém toan bo tai trong ban than ctia két cau try cling nhu ctia bé méong.
Cong thue xac dinh: Pj =V, 7,
Trong do:

+ P; : tai trong ban than thanh phan thi i cta tru
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+ V; : thé tich khi thanh phan thi i cua tru

+y,: trong lwong riéng twong tng thanh phan th i.
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Bdng tinh tinh tdi cdc thanh phan tru

Thétich | T I Luc tac dung (KN)
i rong luon
STT Hang muc © 3C ong wong Tai dinh Tai day
(m) (KN) Ny .
bé moéng B¢ mong
1 B¢ tru 280 6720 0 6720
2 Than try 385.85 9260.4 9260.4 9260.4
3 | bakeé gbicau 0.40 9.6 9.6 9.6
Tong cong DC 666.25 15990 9270 15990

111.2. Hoat tai tac dung lén tru

a) Theo phuong doc cau. Gom :
- Tai trong nguoi: qng= 3X1.5=4.5 KN/m?
- Hoat tai xe HL93

Dé tinh toan phan lyc tai gbi ta chay MIDAS va lay gia tri Reaction tai gbi ta dang xét.
* Puong anh huong phan luc do tai trong nguoi:

4.5KN/M2

R A A A A O O
JEE=ca O

* Puong anh huong phéan luc do tai trong 2 xe 3 truc:

35 145 145 145 145 35

1T @
U

+ SE1an thi€tKE......ooeiiiiiiiiieiii .n=2

+ Gia tri hoat tai xe HL93 trén dinh tru :................ N =2828 (KN).
+  Gid tr] tai trong NEUOT ...ovviniiiiiiiiiiiieeeneen, Njan = 650.2 (KN).
+ Tong tai tic dung Ién tru do hoat tai :...............N= 3478.2 (KN).

b) Theo phuong ngang cau
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12500
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Trong tam cua xe cach tim cau la: 1.30 m, trong tdm cua tai trong lan cach tim cul.15m
Trong tdm cua hoat tai cach tim cau la

4x725%x1.3+3.1x5.7x1.15
A% 725+3.1x5.7

=129 m.

Trong tAm tai trong ngudi cach tim cau 1a : 4.75 m
I11.3. Tai trong ham xe:

- Puoc ly theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két ciu trén xudng tru qua gbi d&. Tuy theo timg loai gdi cau
va dang lién két ma ti 1¢ truyén ciia lyc ngang xudng tru khac nhau. Do céc tai ligu tra ctru
khong co ghi chép vé ti 1¢ anh hudng cta lyc ngang xudng try nén khi tinh toan, ay ti 1¢
truyén bang 100%.

- Luc ham dugc 1y bang 25% trong lugng ciia cac truc xe tai hay xe hai tryc thiét ké cho
mdi lan duoc dit trong tat ca cac lan thiét ké dugc chat tai theo diéu 3.6.1.1.1 va coi nhu di
cing mot chidu. Cac luc ndy dugc coi nhu tac dung theo chidu nam ngang cach phia trén mit
duong 1800mm theo ca hai chiéu doc dé gay ra hidu tmg lyc 16n nhat. Tat ca cac lan thiét ké
phai dugc chat tai dong thoi dbi véi cau.

- Phai 4p dung hé s6 lan quy dinh trong diéu 3.6.1.1.2

BR=025x $ P

Trong do :
- BR:lyc ham xe.
- P, : tai trong truc clia xe 3 truc.

- Vay lyc him xe nim ngang cach phia trén mit duong : hgg = 1.8m
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- Chiéu cao mat dudng so v6i chan tru va day méng : 18.5 m va 21.0 m.

- Keét qua tinh toan nhu sau:

- Luc him xe : BR = 0.25x(35+145+145)x100% = 146.25(KN)

- Luc ngang gay ra do ham xe : Hd = 0.25x2( 35+145+145)x100% =146.25 KN
- M6 men do ham xe gay ra tai chan try : Md1 = 146.25x(18.5+1.8) = 2968.88 KN

- M6 men do ham xe gay ra tai day mong : Md2 = 146.25x(21.0+1.8) = 3334.5 KN
Két qua tinh toan nhu sau:

Tiét dién Chan tru B¢ mong
h(m) 18.5 21.0
Haq 146.25 146.25
My 2968.88 3334.5

I11.4. Lyc va tau (CV)

5500
| ]
_ N = =
S
Ye]
MR
§ Vv
©
8500
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2500

W W W W
0 m m M

14000

Vi tri dat luc va
- Theo nhiém vy thiét ké, cap duong song : cap 11
- Theo quy trinh 22TCN — 272-05 ( diéu 3.14) va dwa vao cap song, tra bang 3.14.2-1 dé ¢
tai trong tau thiét ké. Loai tau tuy hanh 300DWT
- Tra van tbc tau thiét ké 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 téng thé, luc va thiét ké duoc coi 1a mot luc tap trung tac

dung 1én két cau phan dudi & mirc nudc cao trung binh hang ndm. Gié tri cua luc nay theo
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phuong thing goc voi tru 14y 100% Ps, v6i phuong ngang tru 1y 50% Ps. Trong d6 , Ps tinh
bang cong thirc :

P, =1.2x10°V/DWT
trong do :
- Ps :1aluc va tinh twong duong (N)
- DWT : 1a tAn tai trong cua tau.(Mg)
-V :1avan tdc va tau. (m/s)
- Lyc va tAu theo phuong doc cAu théng géc véi try : H, = Ps = 8106KN
- Luc va tau theo phuong ngang céu :H, = 0.5xPs = 4053 KN.
- Mb men do va thang tai tiét dién chan tru : M, = 10x8106 =81060KN
- M6 men do va ngang tai ti€t dién chan tru: M, = 10 x4053= 40530KN
- M6 men do va thang tai tiét dién day mong : M, = 12.5 x 8106=101325KN
- M6 men do va ngang tai ti€t dién day mong : M, = 12.5 x4053= 50662.5KN

Tiét dién Chan tru B¢ méng
h(m) 10 12.5
Hy 8106 8106
Hx 4053 4053
My 81060 101325
My 40530 50662.5
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I11.5. Tai trong gio (WL,WS)

ﬁiﬁ
.z A xe =,
ﬁ:&ﬁg‘i‘ iE gio trén lan can =
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! két cau nhip =
| I
|
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| ]
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Mo phong tdi trong gio tac dong [én cong trinh
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Tdc do gi6 thiét ké V phai dugc xac dinh theo cong thirc:
V =Vg.S
Trong do:
Vg : Ving tinh gi6 theo TCVN 2737 — 1995 la ving 11 = téc do gio 1y Vg = 45 m/s
S : Hé sb diéu chinh véi khu dat chiu gi6 va d§ cao mat cau theo quy dinh, tra bang
3.8.1.1-2
Tra S = 1.09 v6i khu vuc mét thodng nude, d§ cao mat cAu so v&i mat nude 1a 10 m.
Vay ta c6 tai trong gié thiét ké 1a:
V =1.09 x 45 = 49.05 m/s
> Tai trong gi6 theo phuwong ngang cau:
Tai trong gio dugc dit tai trong tdm di¢n tich bé mat chin gi6. Tinh theo cong thuec :
P = 0.0006.V%.A.Cq/ 1.8A;(KN) (3.8.1.2.1-1)
Trong do :
-V : Tbc @6 thiét ké xac dinh theo phuong trinh 3.8.1.1-1 (m/s), dé tinh & trén.
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- A : dién tich cta két cAu hay cdu kién phai tinh tai trong gid ngang (mz).Trong dd an ,
dién tich tinh gi6 1a lan can, hai bén canh héng, dién tich tru 16n nhét 16 trén mat nudc.

- Cq: Hé s6 can, tra theo hinh 3.8.1.2.1.1 c6 tinh chiét giam cho phan két ciu suon nghiéng
8° theo quy dinh ctia phan cht giai.

- Ty sb b/d ctia phan két c4u trén

V6i: b= chiéu rong toan bd ciia clu giita cac bé mit lan can =12.5m

d = chiéu cao két ciu phan trén bao gém ca lan can dac néu c6 (mm )=6.85m

- Dién tich chin gi6 cta lan can:
Aic = (L1+Ly). 0.5. hyc

hic - Chiéu cao cua lan can, hy, = 1.05 (m)
=> A= (70 +110) x 0.5 x 1.05 = 89.25 (m?)

- Dién tich chin gi6 cua két cau nhip :Annip = (L1. hy + L. hy). 0.5
L1, Ly - Chiéu dai cta nhip 70 (m) va 110 (m)
hy = (5.8+2.7)/2 = 4.25(m) ; hy =4.25 (m)
=>Aup = (70+110) x 4.25 x 0.5 = 361.25 (m?)

- Dién tich ph?m tru cao hon muc nudc: Awn, =H.B
Vé6i B: chiéu rong try theo phuong doc cau (quy ddi vé hinh HCN) B = 6.17 m
Ay, =6.3%6.17 =38.871 (m?)

Bang tinh toan tai trong gio ngang tdac dung

o A 1.8%A P = 0.0006*V/**A*Cyq P>1.8*A
B0 phéan ~ Cq
m KN KN KN
Két caunhip | 361.25 | 1.71 | 650.25 891.72 Pat
Lan can 89.25 1.71 | 160.65 220.31 Pat
Thén tru 38.87 1.71 69.96 95.95 Pat

> Tai trong gi6 theo phuwong doc cau:

Theo quy trinh, trong tinh toan tai trong gié tac dung 1én md, tru ma két ciu phan trén 1a
dang gian hay két cau khac c6 bé mit can gi6 1on song song véi tim doc ctia két cdu nhip, thi
phai xét tdi tai trong gié doc.

Tuy nhién trong truong hop nay, cau thiét ké khong thudc cac dang trén nén khong xét
toi tai trong giod doc.

» Tai trong gio6 tac dung 1én xe ¢ (WL)
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Theo quy dinh cua diéu 3.8.1.3 cta quy trinh 22TCN 272-05, khi xét t& hop tai trong
cuong do III, phai xét tai trong gio tac dung vao ca két ciu va xe cO. Phai biéu thj tai trong
ngang cua gié 1én xe cd bang tai trong phan bd 1.5 KN/m, tac dung theo hudng nim ngang,
ngang voi tim doc két cAu va dit & cao dd 1800mm so v&i mit duodng. Phai biéu thi tai trong
gi6 doc 18én xe cd bang tai trong phan bd 0.75KN/m tac dung nim ngang, song song voi tim
doc két cAu va dat & cao do 1800mm so v&i mat duong.

+ Gi4 tri tai trong gi6 tac dung 1én xe cd theo phuong ngang cau:
WLngang = 1.5X75 = 112.5 (KN)
+ G4 tri tai trong gio tac dung lén xe cd theo phuong doc cAu:
WLgee = 0.75x75 = 56.25 (KN)
I11.6. T4i trong nwéc:
Luc day ndi ctia nude B duoc tinh theo cong thirc: B= - vV,
Trong do:
+ y :1a dung trong ri€éng cua nudc
+ V,, : 1a thé tich phan try ngap trong nudce

Bdng tinh todn dp lyc ddy noi

Hang muc Ki hiéu Gia tri bon vi
Tinh tai mat cat dinh bé mong
Thé tich phan tru ngap nudc Voi 187.877 m>
ap luc day noi B1 -1843.068 KN
Tinh tai mit cit ddy bé mong
Thé tich phan tru ngép nudc Vo2 266.40 m>
ap luc day noi B, -2613.384 KN
Luc ma sat (FR)

Luc do ma sat chung géi cau phai duoc xac dinh trén co s¢ cac gia tri cuc dai cua cac hé )
ma st giita cic mit truot. Khi thich hop can xét dén cac tac dong cia d6 4m va kha niang
giam pham chat hodc nhiém ban ciia mit truot hay xoay ddi voi hé s6 ma sat. Va trong cac t6
hop thi khong thé 1dy dong thoi tai trong ham va lyc ma sat ma phai lay gia tri 16n hon, tuy
nhién & tru T1 c6 dat gbi ¢b dinh v6i gia thiét 1a lyc hdm sé& truyén xudng tru theo ty 16 100%

nén trong tinh toan coi nhu lyc ma sat khong dang ké.

I11.7. T6 hop tai trong tic dung Ién tru.

Ta xét véi 2 tiét dién :
- Tiét dién chan tru ngam vao bé mong ( Tiét dién 11 )
- Tiét dién day bé mong ( Tiét dién I11)

Ta co bang to hop tai trong tac dung 1én tru nhu sau:
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Bang tdi trong tinh t6i mdt cat dinh bé mong

N Doc cau (KN) Ngang cau(KN)
Nx Zl MY NY Zl MX
STT Tai trong (KN) (KN) (m) | (KNm) | (KN) | (m) (KNm)

1 Tinh tai ban than tru DCI1 9270

Tinh tai két cau nhip +lan

2 | can DC2 27132.8
Tinh tai 16p phu + tién ich
3 DW 2708.9
4 Hoat tai LL+WL 3478.2 1.29 4486.87
5a | 2 lan nguoi bg hanh PL 650.2
5b 1 lan ngoi bo hanh PL 325.1 4.75 1544.22

Tai trong gid trén xe cd
6a WL 56.25 26.5 1490.62 | 1125 26.5 2981.25

6b | Tai trong gi6 ngang WS1

6¢c | Gio6 tac dung lén lan can 220.3 | 25.75 | 5672.72
Gi6 tac dung lén két ciu

6d nhip 891.7 24.7 22024.99

6e Gio6 tac dung 1én than try 95.95 8.9 853.96

6f | Tai trong gi6 doc WS2

7 Luc ham xe BR 146.25 18.5 | 2968.88
8 Luc va tau CV 8106 10 81060 4053 10 40530
9 ap luc day noi WA -1843.07
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T6 hop tdi trong tinh t&i mdt cdt dinh bé méng

N Nx Ny My
T hop (KN) (KN) | My (KNm | (KN) (KNm)
TTGHCD |
1.25(1) + 1.25(2) +
1.5(3)+1.75(4) +1.75(5a) + | 55322.75 255.93 5195.54 0 7852.00
1.75(7)
()
1.25(1) + 1.25(2) + | 54753.82 255.93 5195.54 0 10554.40
1.5(3)+1.75(4) +1.75(5b) +
1.75(7)
(1)
(1) +(2) + Q)+1 (4) + (5a) +
0.3(6a) + 0.3(6b) +0.3(6c) +
0.3(6d) + 0.3(6e) +0.3(6f) +
(7)+(9)
()] 37909.13 | 163.125 3458.25 396.144 13989.92
1. (1) + (2 + (3)+1 (4) + (5b)
+ 0.3(6a) + 0.3(6b) +0.3(6c)
+ 0.3(6d) + 0.3(6e) +0.3(6f) +
(7)+(9)
(1 37584.03 | 163.125 3458.25 396.144 15534.14
Bdng tdi trong tinh t&i mdt cdt day bé mong
N Doc cau (KN) Ngang cau(KN)
Nx Z My Ny Z My
STT Tai trong (KN) (KN) | (m) | (KNm) (KN) (m) (KNm)
1 Tinh tai ban than tru DC1 15990
Tinh tai két cu nhip +lan
2 | canDC2 27132.8
Tinh tai 16p phu + tién ich
3 | DW 2708.9
4 | Hoat tai LL+WL 3478.2 1.29 4486.87
5a | 2lan ngoi bo hanh PL 650.2
5b | 11an ngoi b hanh PL 325.1 475 | 1544.23
6a | Taitrong gid trén xe cd WL 56.25 | 29 1631.25 | 1125 29 3262.5
6b | Tai trong gi6 ngang WS1
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6¢c | Gid tac dung Ién lan can 220.31 | 28.25 | 6223.75
6d | Gi6 tac dung lén két cau nhip 891.72 | 27.2 | 24254.78
6e | Gi6 tac dung 1én than tru 95.95 | 11.4 | 1093.83

6f | Taitrong gi6 doc WS2

7 Luc ham xe BR 146.25 | 18.5 2968.88
8 Luyc va tau CV 8106 12.5 101335 4053 12.5 50662.5
9 | 4p lyc day ndi WA -2613.4

T6 hop tdi trong tinh téi mdt cdt ddy bé mong

N Nx My
T hop (KN) (KN) My (KNm | Ny(KN) | (KNm)
TTGHCD |
1.25(1) + 1.25(2) +
1.5(3)+1.75(4) +1.75(5a) +
1.75(7)
N 63191.55 255.93 5195.54 0 7852.00
1.25(1) + 1.25(2) +
1.5(3)+1.75(4) +1.75(5b) +
1.75(7)
) 62622.63 255.93 5195.54 0 10554.40
(1) +(2) + (3)+1 (4) + (5a) +
0.3(6a) + 0.3(6b) +0.3(6c) +
0.3(6d) + 0.3(6e) +0.3(6f) +
(1)+(9)
0] 43869.3 163.125 3458.25 | 396.144 | 14908.51
1. (1) + (2 + (3)+1 (4) + (5b)
+ 0.3(6a) + 0.3(6b) +0.3(6c)
+ 0.3(6d) + 0.3(6e) +0.3(6f) +
(1+(9)
) 43544.2 163.125 3458.25 | 396.144 | 16452.75

IV. Kiém toan tru

Vit liéu str dung:

Bétong 300#, f°; = 30 MPa.
Thép ClII, f, = 420 MPa.
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DPuong kinh thanh ¢t thép D = 25mm.

Chiéu day 16p bétong bao vé : 100 mm

IV. 1. Chon mit cit tinh toan

Mit cét tinh toan 13 vi tri nguy hiém nhét trong qua trinh lam viéc
+ Chon mit cat day than try dé kiém toan tru

+ Chon mat cit day mong dé x4c dinh néi luc 1én dau coc
|V.2. Kiém tra tiét di¢n

V. 2.1. Kiém tra dé mdnh ciia than tru

Mit cat ngang tru T1 nhu sau:

|

71

Kich thirde mdt cdt ngang than tru ( don vi ghi mm)
Dién tich mit cit ngang than tru T1: A = 21.595 m?
Momen quan tinh theo phuong x: I, = 22.045 m*
Momen quan tinh theo phuong y: Iy, = 68.508 m*

Ban kinh quan tinh theo phuong x: T, = 1“—* = ‘/w =1.010
A 21.595
| 68.508

Ban kinh quan tinh theo phwongy: r,=.—+ =.—— =1.781
a PRUORE Y-y =\"A “V 21505

> Tinh try 12 1 thanh c6 mot dau ngam va mot dau tir do khi chiu nén udn theo phuwong x.
- Lu : Chiéu dai ty do ctia try : Lu = 18.5m

KL, 1x185

r 1.781

y

=10.38<22 [5.7.4.3]

Trong d6:  + K: hé s d6 dai hitu hiéu
+ L, : chiéu cao tru

= vy dam bao khong phai xét dén hiéu ing d6 manh theo phuong x
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» Tinh tru nhu mot thanh c6 mot dau ngam va mot dau khoép khi chiu nén udn theo phuong
y.

KL, 1x185

r. 1010

X

=18.31<22

= Vay dam bao khong phai xét dén hiéu tng d6 manh theo phuong vy.
IV.2.2. Gid thiét cét thép tru:

Trong ‘Thiét ké KC BTCT theo tiéu chuan ACI’ trang 517 cho rang ving hiéu qua nhat cia
P, latr 1-2%, trong do p, la tilé cdt thép trong tiét dién cot. Nhung vi tru cau chiu tai trong
va mod men uén 16n, do do ta gia thiét luong cot thép trong tru 1y p, = 0.015
Nhu vay dién tich cdt thép trong try 1a :

A, = pA, =0.015x 21595000= 323925 mm?

BG tri ¢bt thép theo ca hai phuong ta chon dudng kinh ¢t thép 1a $25

A, 323925

o 314 e 314
4 4

S6 lwong thanh 6t thép bo tri : n = =165.057 (thanh).

Chon n = 166 thanh c6t thép D25
Chon chiéu day 16p bao vé cdt thép 1a 10cm
Chon cdt dai co duong kinh ¢16.
IV.2.3. Xd ti 56 k/c giiva tam ciia I6p thanh CT ngoai bién Ién chiéu day toan b cét.
XVIL1.2 A)Quy déi tiét dién tinh todn.
+ Tiét dién tru chon duogc bo tron theo mdt ban kinh bfmg Im, khi tinh todn quy ddi tiét dién
vé hinh chit nhat ¢é gan véi mo hinh tinh toan theo 1y thuyét.
+ Céch quy ddi ra mot hinh chit nhat c¢6 chidu rong bang chiéu rong try, chidu dai lay gia tri
sao cho dién tich mit cit quy d6i bang dién tich thyc. Dién tich cbt thép theo 2 canh cua tiét

dién quy doi van nhu cili.
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Quy doi tiét dién tinh todn than tru (don vi mm)
a.B)Tinh todn ti s6 khodng cdch tam 16p thanh cot thép dén bién ngodi:
Dién tich ¢t thép theo hai canh tiét dién quy ddi van nhu cil.
Chon 16p bao vé ¢t thép 1a 50mm.
Khoang cach tir mép tiét dién dén tim ct thép 1a : 81.2 mm (50 mm khoang cach bé tong
bao vé&, 16 mm dudng kinh cbt dai, 15.2 mm ban kinh c¢6t chu ).

Ty s6 khoang cach tdm 16p thanh c6t thép dén bién ngoai 1a :

y = 3000-2x81.2 _ 0.954
3000

7, = 6170-2x81.2 _ 0.974
6170

IV.2.4. Kiém tra irng sudt trong bé tong theo TTGHSD.

Dbi voi mit cit dinh bé mong trong TTGHSD ta can kiém tra diéu kién tGng suat va nit
trong bé tong tai cac dinh goc cua tiét dién chitr nhat quy doi. Vi cau kién trong truong hop
nay 1a chiu nén udn 2 chiéu ddng thoi, cho nén & cac vi tri dinh goc 1a noi co Gmg suat phap
16n nhat.

Theo diéu 5.9.4 (22TCN 272 — 05) giéi han tng sudt cho phép cua bé tong duoc ldy nhu sau:
+ Pbi v6i tmg sut nén: 0.4 f, = 0.4x 30 = 12 Mpa = 12000 KN/m?

+ Pbi voi tmg suét kéo : khong cho phép ddi véi tru.

Cong thirc kiém tra

M ,
0<f=—+—"y+—Lx<04f,
A |

x y
Trong do:

N, My, My : lan luot 1a luc doc, mémen theo phuong ngang cﬁu, doc ciu tai vi tri
mit cét tinh toan véi t6 hop tai trong theo TTGHSD.
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KHOA XAY DUNG-MON CAU BUONG

A,y lan Iuot 1a dién tich, mémen quén tinh theo phuong x, mémen quéan tinh
theo phuong y cua tiét dién.
Két qua tinh toan thé hién trong bang dudi.

Bdng kiém tra img sudt trong bé téng

| XY [ A Wy N M, M, o] oak |
mim |m| m | m KN KNm | KNm | KN/m® | KN/m®
1 13.00 | 150 | >*| 22,04 | 68.51 | 3790913 | 1490851 | 519554 | 8621.07 | 12000 | Pat
541
2 |3.09|1.50 22.04 | 6851 | 37584 03 | 16452.75 | 519554 | 9066.08 | 12000 | Pat

IV.2.5. Kiém todn tru theo TTGHCD
a. Kiém todn kha nang chiu nén thuan tuy

Cong thirc kiém tra:

Pr < ¢oPn
P, = 0.8[0.85f ((Ag-Ax) + fyAs]
Trong do :
- P, : Stic khang lyc doc truc tinh toan c6 hodc khong c6 udn (N)
- Pn : Strc khang luc doc truc danh dinh c6 hodc khong c6 udn (N)
- f/ : Cuong do qui dinh cta bé tong & tudi 28 ngay, ¢ = 30 Mpa = 30000 KN/m?
- Ay : Dién tich nguyén ctia mat cat (mm?), Ay = 21.595 m?
- Aq : Dién tich cbt thép trong tru A, = 0.323925 m?
- @ :Heé sb suc khang qui dinh ¢ diéu 5.5.4.2; ¢=0.7
- f, : Gidi han chay ctia ct thép, f, = 420 Mpa = 420000 KN/m*
=  P,=0.8x (.85x30000 21.595—0.323925 +420000x 0.323925 =542768.73 (KN).

Keét qué kiém todn nhu sau:

Cac TTGHCD 1 oPn .
Kiém tra
truong hop (KN) (KN)
(1) 54753.82 488491.857 bat
b. Kiém todn sirc khdang nén cia tru theo uon 2 chiéu
Taco:0.1*"* Ag=0.1x30x 21.595 x 1000 = 64785 (KN).
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gia tri nay 16n hon tat ca cac gia tri lyc nén doc truc Nz & trong céac td hop 6 TTGHCD, vi thé
cong thirc kiém toan 1a :

M

M,
—*+—<1.0
M

rx rx

(5.7.4.5-3)

Trong do :
- Myx = My: M6 men tinh toan tac dung theo truc X (N.mm)
- My = My: M6 men tinh toan tac dung theo truc Y (N.mm)
- My
- My

: Stre khang tinh toan don truc cua tiét dién theo phwong X (N.mm)
: Strc khang tinh toan don tryc ciia tiét dién theo phwong Y (N.mm)

Xdc dinh My, Myy: sikc khdng tinh toan theo truc x,y (Nmm)

a
er = (p . AS . fy . (ds = E ). Tu’O’Ilg tl.I Véi Mry

Trong do:

@ = 0.9 v6i chu kién chiu uén.

ds: khoang cach tir trong tdm cbt thép t&i mép ngoai cung chiu nén (trir di 16p
bétong bao vé va duong kinh thanh thép).

f,: gi6i han chay cua thép = 420 MPa.

Aq: bb tri so bo rdi tinh dién tich thép can dung theo ca hai phuong.

A
¢ = A.f, | _ 0.21595x 420 0678
0.85x fx f. xb, 0.85x0.85x30x6.17
f
¢, = A x y _ 0.21595x420 1196
0.85x Bx foxb, 0.85x0.85x30x3.5
a =C x5 =0.678x0.85=0.576
a,=C,xf3,=1196x0.85=1.017 vé1 S =085
0.1017

— M, =0.9x0.21595x 420x10° {3.5—0.10— j: 273388.10 (KN.m).

— M, =0.9x0.21595x 420 10° x [6.17—0.10—@) _471979.46 (KN.m).

b : bé rong mit cat (theo mdi phuong 13 khac nhau).

- Kiém tra strc khang nén cuia tru theo udn 2 chiéu

Cac N Mux I\/Iuy Mx Mry M., N M, Két

TH KN KNm KNm KNm KNm My, Mg, | luén

( I ) 55322.75 7852.00 | 5195.54 273388.10 471979.46 0.0686 Dat
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(1)

54753.82

10554.40 | 519554 | 273388.10

471979.46

0.0785

Dat

V.3. Tinh méng tru T1:

O O O

i

8000
2x3000=

cO O

1m%

100

——a

4x3000=12000

ki

14000

IV.3.1. Xoc di nh stk chi u tai ctia coc.
Xoc di nh loai ming coc.
Kiém tra di€u kién : h > 0.7hpin

Trong do :

h 1a d6 chon sau cua dai coc, h=2.5m.

Trong do :

- @, y:lagoc ndi ma sat va trong luong don vi thé tich cua 16p dat tur day dai tr¢ 1én.
- Z H 1a tong tai trong ndm ngang.

- b la bé rong day dai theo phuong thang goc véi tai trong nam ngang.

H
himin = tg(45° - /2) /Z_
b

b.a.Theo phuwong truc y:

hmin = tg(45° — 30%/2)

Hmax = 5373.48 (KN).
b=8.0m

537348

=3.52 m.

18x8.0

Theo phuong truc x:

hmin = tg(45° — 30°/2)

Hmax = 8235.373 KN
b=140m

8235.373

->0.7hmin =0.7x3.52=246m<h=25m.

=3.28 m.

18x14.0

->0.7hmin=0.7x3.28=229m<h=25m.

KL: theo ca hai phuong méng déu c6 thé dugc tinh toan nhu d6i véi mong coc dai thap.
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IV.32. Tonh néi lue toc dung lon coc

Doi voi mong coc dai thap thi tai trong nam ngang coi nhu dat nén chiu, ndi lyc tai mat cat

day mong.
Noi lyc tac dong lén dau coc duoc tinh theo cong thue:

_ P Mo, MY X X

PmaX + 2 2

n Xy 2%

P M xy.n MyxX.,,
I:)min = 2 - 2

n PRA X

Trong do:

- n:s6coc,n=15

- X;, Yi :toadd ciacoc so vdi hé truc quan tinh chinh trung tam

1000

5)

©

2)

80

00

2|

3000 |

5 @ 2 3 @)

: @ a% o

v 12 a3 14
|

~ 1000 | 3000 | 3000
ki 7 7

3000 ﬂLl 000 |

IV.3.3. Kiém toon coc (TTGHCHI)
Cong thirc kiém tra:

P, <P

max —
Trong do:

- Pmax: Téi trong tac dong 1én dau coc.

- P. :Stic khang ctia coc di dugce tinh todn & phan so bo. P, = 9607.8(KN).

N = 62622.63KN (P = N)
My =10554.40KNm
My = 5195.54KNm
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coc [xi(m|vim| X5 | Y| p(kN) | PUKN) | Proc <P
(m) | (m)
1 -6 3 36 9 6827.14 9607.8 Pat
2 3 3 9 9 9324.82 9607.8 Pat
3 0 3 0 9 7692.97 9607.8 Pat
4 3 3 9 9 9324.82 9607.8 Dat
5 6 3 36 9 855880 | g607.8 Pat
6 6 0 36 0 5040.67 | 9607.8 Dat
7 3 0 9 0 5906.68 9607.8 Pat
8 0 0 0 0 4174.84 9607.8 Dat
9 -3 0 9 0 2443.00 9607.8 Dat
10 -6 0 36 0 3309.01 | 9607.8 Pat
11 -6 -3 36 9 209.12 9607.8 Pat
12 -3 -3 9 9 107512 | 9607.8 Pat
13 0 -3 0 9 2443.00 | 9607.8 Pat
14 3 -3 9 9 2388.55 | 9607.8 Pat
15 6 -3 36 9 152255 | 9607.8 Pat
IV.3.4. Kiém toén coe (TTGHSD1)
Cong thuc kiém tra:
P_<P
Trong do:
- Pmax: Téi trong tac dong lén dau coc.
- P. : Strc khang cua coc di dugc tinh toan & phan so bo. P; = 9607.8(KN).
N = 43869.3KN (P = N)
My =16452.75KNm
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My = 3458.25 KNm

PO AN TOT NGHIEP

PHAN | : THIET KE SO BO

: : XZ Y?i
Coc Xi (m) [ Yi (m) (mz) (m2) Pmax(KN) P:(KN) Punax <P
1 -6 3 36 9 835149 | 9607.8 Pat
2 3 3 9 9 946162 | 9607.8 Dat
3 0 3 0 9 840787 | 9607.8 Dat
3 3 9 9 946162 | 9607.8 Dat
5 6 3 36 9 8985.25 | 9607.8 Dat
5 6 0 36 0 350099 | 9607.8 Dat
7 3 0 9 0 4052.75 | 9607.8 Dat
8 0 0 0 0 292462 | 9607.8 Dat
9 -3 0 9 0 M71.87 | 9607.8 Dat
10 -6 0 36 0 2348.24 | 9607.8 Dat
11 -6 -3 36 9 -3136.00 | 9607.8 Dat
12 -3 -3 9 9 -3712.38 | 9607.8 Dat
13 0 -3 0 9 255963 | 9607.8 Dat
14 3 -3 9 -1406.88 | 9607.8 Pat
15 6 -3 36 9 -1983.25 | 9607.8 Pat
Két luan: Ba dam bao céc trang thai
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