LOI NOI PAU

Trong xu thé phat trién chung cua thé gidi, sy phat trién cua nén kinh té luon di kém
v6i su phat trién cd so ha tang GTVT. Hay n6i cach khac, GTVT luén ludn 1a nghanh phai di
trudec mot bude. D61 véi mot nude cd nén kinh té dang trén da phat trién nhu nudce ta, viée
phat trién co so ha ting GTVT hon lac nao hét c6 mot ¥ nghia vo cung to 16n. Nhiing ciy cau
méi xdy, nhitng tuyén duong méi mo khong nhimg hoan thién thém mang ludi giao théng
qudc gia tao nén tang ving chic cho giao luu, thong thuong giita cic ving mién ma con thu
hat von dau tu nude ngoai goép phan day nhanh tién trinh cong nghiép hoa hién dai hoa dat
nudc.

Nhén thirc duoc diéu do, sau 4 nam hoc tdp va nghién cru vé chuyén nganh “Thiét ké
cau” tai bd mon “Xay dung cdu dudng” cia trudng dai hoc dan lap Hai Phong, em di c6
duogc nhitng kién thirc co ban va nhitng kinh nghiém thuc t& quy bau vé chuyén nganh thiét
ké cau duong. Két qua hoc tap qua qué trinh 4 nim hoc di phan nao dugc phan anh trong d6
an t6t nghiép ma em xin trinh bay ¢ dué6i day.

Pé c6 duoc két qua ngay hom nay, em xin chan thanh cam on cac thdy c¢6 gido thudc
bd moén Xay Dung truong PHDL Hai Phong, da gitp d& em trong sudt 4 nam hoc qua. Bong
thoi em xin chan thanh cam on cac thdy, c6 gido trong bd mén Xay Dung cua truong DH
Dan 1ap Hai Phong, dic biét 1a cac thay c0 :

Th.S Pham Van Toan.

ThS. Trdn Anh Tuién.

TS. Bui Ngoc Dung
da tryc tiép huéng dan em hoan thanh d6 an tot nghiép nay.

Do thoi gian va kinh nghiém con han ché, d6 4n ciia em khong tranh khéi ¢6 nhiing sai

sot. Rat mong dugc sy thong cam va gitp do cia cac thay co.

Hai Phong, ngay 18 thang 01 nam 2014

Sinh vién

Pham Thé Khdi
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PHAN I
THIET KE CO SO
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CHUONG I: GIOI THIEU CHUNG

INGHIEN CUU KHA THI

.1 Gidi thiéu chung:
*Cau A 1a ciu bac qua song Cam 16i lién hai huyén C va D thuoc tinh Hai Phong nim

trén tinh 10 X. Day 1a tuyén dudng huyét mach giita hai huyén C va D, nam trong quy

hoach phat trién kinh t&€ ctia tinh Hai Phong. Hién tai, cac phuong tién giao thong vuot

song qua pha A ndm trén tinh 16 X

Dé ddp ting nhu ciu van tai, gidi toa dch tic giao thong dudng thuy khu vuc ciu va

hoan chinh mang luédi giao thong cua tinh, can ti€n hanh khao sat va nghién ciru xay

dung méi cau A vuot qua song B

1.1.1 Cac cén ciflap du an

e Can ctt quyét dinh s6 1206/2004/QD - UB ngayl1 thang 12 nam 2004 cia UBND
tinh Hai Phong vé viéc phé duyét qui hoach ph4t trién mang lu6i giao thong tinh Hai
Phong giai doan 1999 - 2010 va dinh huéng d€n nam 2020.

e Can ct van ban s6 215/UB - GTXD ngay 26 thang 3 nam 2005 cia UBND tinh Hai
Phong cho phép S6 GTVT lap Du an diu tu cau A nghién ctu dau tu xay dung cau A.

e Can ctt van ban s6 260/UB - GTXD ngay 17 thang 4 nam 2005 cia UBND tinh Hai
Phong vé viéc cho phép mé rong pham vi nghién citu cu E vé phia Tay song B.

e Can ctr van ban s6 1448/CDS - QLDS ngay 14 thang 8 nam 2001 cua Cuc duong
song Viét Nam.

1.1.2 Pham vi cta du an:

*Trén co sO quy hoach phat trién dén nam 2020 ctia hai huyén C-D néi riéng va tinh

Hai Phong néi chung, pham vi nghién cttu du 4n xay dung tuyén n6i hai huyén C-D
.2 Dac diém kinh t& xa hdi va mang Iui giao thong
1.2.1 Hién trang kinh té xa héi tinh Hai Phong
1.2.1.1 Vé ndng, lém, ngu nghiép
-Nong nghiép tinh da tang véi toc do 6% trong thoi ky 1999-2000. San xuit nong
nghiép phu thudc cht yéu vao trong trot, chi€ém 70% gid tri san lugng nong nghiép,

con lai la chan nuoi chi€ém khoang 30%.
Tinh c6 dién tich dat 1am ngiép rat 16n thuan 1oi cho trong cay va chan nuoi gia suc,
gia cam
V6i dudng bo bién kéo dai, nghé nuoi trong va ddnh bat thuy hai san ciing 12 mot thé
manh dang dugc tinh khai thac
1.2.1.2 V& thuong mai, du lich vé céng nghiép

-Trong nhitng nim qua, hoat dong thuong mai va du lich bat dau chuyén bién tich cuc.

Tinh thanh hod ¢6 tiém nang du lich rat 16n véi nhiéu di tich, danh lam thang canh. Néu
dugc dau tu khai thac ding mdc thi s€ trd thanh nguon 1gi rat 16n.
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Cong nghiép cua tinh vin chua phét trién cao. Thiét bi lac hau, trinh do quéan 1y kém
khong du stc canh tranh. Nhitng nam gan day tinh da dau tu xay dung mot s6 nha may
16n vé vat lieu xay dung, mia, dudng... Iam dau tau thic ddy cdc nganh cong nghiép
khéc phat trién
.2.2 Dinh huéng phét trién cac nganh kinh t& chd yéu
1.2.2.1 V€ néng, lim, ngu nghiép

-Vé nong nghiép: Pam bao toc do tang trudng 6n dinh, dic biét 12 san xuét luong
thuc di dé d4p ing nhu cdu clia xa hoi, tao diéu kién tiang kim ngach xudt khiu. Toc
do tang trudng nong nghiép giai doan 2006-2010 1a 8% va giai doan 2010-2020 1a
10%
Vé lam nghiép: P4y manh cong tic trong ciy gay ring nham khoi phuc va bao vé moi

truong sinh thdi, cung cap go, cui
-Vé ngu nghiép: Dat trong tam phat trién vao nuoi trong thuy san, dic biét 1a cac
loai dic san va khai thac bién xa
1.2.2.2 V& thuong mai, du lich v céng nghiép
Tap trung phat trién mot s6 nganh cong nghiép chu yéu:
-Cong nghiép ché& bién luong thuc thuc phdm, mia dudng
-Cong nghiép co khi: slra chita, ché tao may moéc thiét bi phuc vu nong nghiép,
xay dung, stra chita va dong mdéi tau thuyén.

-Cong nghiép vat liéu xay dung: san xuét xi mang, cdc san pham bé tong dic

san, gach bong, tdm lgp, khai thac cat soi
Pay manh xuét khau, du bdo gdi tri kim ngach cta viing 1a 1 triéu USD nam 2010 va 3
trieu USD nam 2020. Téc do tang trudng la 7% giai doan 2006-2010 va 8% giai doan
2011-2020
1.2.3 Dac diém mang Iudi giao thong:
12.3.1 Buong bé:

-Nam 2000 dudng bo c6 téng chiéu dai 1000km, trong d6 c¢6 gébm dudng nhua
chiém 45%, duong da do chi€ém 35%, con lai la duong dat 20%
Cac huyén trong tinh da c6 duong 6t6 di t6i trung tam. Mang lu6i duong phan bo
tuong doi déu.
Hé thong duong bo vanh dai bién gidi, duong xuong ca va duong vanh dai trong tinh
con thiéu, chua lién hoan
12.3.2 Buong thuy:

-Mang Iu6i duong thuy cua tinh Hai Phong khoang 400 km (phuong tién 1 tan
trG 1én c6 thé di duoc). He thong dudng song thudng ngén va doc nén kha niang van
chuyén 1a khé khan.

1.2.3.3 Buong sét:
- Hién tai tinh Hai Phong c6 hé thong van tai duong sit Bic Nam chay qua

Trang: 4



1.2.3.4 Buong khdng:
- C6 san bay V nhung chi 1a mot san bay nho, thuc hién mot s6 chuyén bay noi

dia
.2.4 Quy hoach phat trién co sé ha tang:
-Tinh 16 X ndi tir huyén C qua song B dén huyén D. Hién tai tuyén duong nay

la tuyén duong huyét mach quan trong cta tinh. Tuy nhién tuyén lai di qua trung tam
thi xa C 1a mot diéu khong hop 1ly. Do vay quy hoach s€ nian doan qua thi xa C hién
nay theo vanh dai thi xa.
1.2.5 Cac quy hoach khéc cé lién quan

-Trong dinh huéng phét trién khong gian dén nam 2020, viéc md rong thi xa Long

Khanh 1a tat yéu. M& rong cac khu do thi méi vé cac huéng va ra cac viing ngoai vi.
Du bdo nhu cau giao thong van tai do Vién chién luoc GTVT lap, ty 1é tang trudng xe
nhu sau:
e Theo du bdo cao: O to: 2005-2010: 10%
2010-2015: 9%
2015-2020: 7%
Xe may: 3% cho cac nam
Xe tho so: 2% cho cac nam
e Theo du bdo thap: O to: 2005-2010: 8%
2010-2015: 7%
2015-2020: 5%
Xe may: 3% cho cdc nam
Xe tho so: 2% cho cidc nam
.3 Dac diém vé diéu kién ty nhién tai vi tri xay dung cau:
1.3.1 Vi tri dia ly
- Cau A vuot qua song B nam trén tuyén X di qua hai huyén C va D thuoc tinh Hai
Phong. Du 4n dugc xay dung trén co s& nhu cau thuc t€ 1a cau ndi giao thong cia tinh
Vi céc tinh 1an can va 1a nit giao thong trong yéu trong viéc phat trién kinh t€ ving.
Long song tai vi tri du kién xay dung cdu twong doi 6n dinh, khong ¢6 hién tuong xo6i
16 long song
3.2 Diéu kién khi hau thuy van
1.3.2.1 Khi tuong
e V& khi hau: Tinh Hai Phong ndm trong khu vuc khi hau nhiét d6i gié mua nén c6
nhitng dic diém co ban vé khi hau nhu sau:
- Nhiét do binh quan hang nam: 29°
- Nhiét do thap nhat : 12°
- Nhiét do cao nhat: 38°
Khi hau chia lam 2 mua ro rét, muia mua tr thang 10 dén thang 12
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e V¢ gi6: V& mua hé chiu anh hudng truc ti€p cta gié Tay Nam hanh va kho. Mua
dong chiu anh hudng cua gié miia Pong Bac kéo theo mua va rét

1.3.2.2 Thuy van
e Muc nudc cao nhat MNCN = +1,6m
e Muc nudc thap nhat MNTN = -8,5m

e Muc nuéc thong thuyén MNTT = -1m
Y Ly=174m

e Khau do thoat nudc
e Luu luong Q=
e Luu toc v=1.52m’/s

1.3.3 Piéu kién dia chat

Theo s0 liéu thiét k& c6 4 ho khoan véi dic diém dia chat nhu sau:

Pic diém dia chat Ho khoan 1 Ho khoan 2
Lé6p 1: mat dat ty nhién -10.14 -9.8
Lép 2: 16p bun - -
L6p 3 : cat tho chit vira -14.64 -15.5
L6p 4: sét soi thach anh --18.64 -17.9
L6p 5: sét do san cung -24.64 -22.0
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CHUONG Il : THIET KE CAU VA TUYEN

I1.Dé xuét cac phuong an ciu

I1.1.Céc théng s6 ky thuat co ban:

Quy mo va tiéu chudn ky thudt:

e Cau vinh ctru bang BTCT UST va BTCT thudng

e Kho thong thuyén tng vé6i song cap V 1a: B=25m, H =3.5m

e Khé cau: B=8,5 + 2x1,0 =10,5m

e Tan sudt i thiét k&: P=1%

e Quy pham thiét k& Quy trinh thi€t k& cau cong theo trang thai gidi han 22TCN-
272.05 cia BoO GTVT

e Tai trong: xe HL93

11.2.Cac phudng an kién nghi

1.2.1.Lua chon phuong an méng

Can cit vao dic diém cua cic 16p dia chit duge nghién citu, ta dé ra cdc phuong dn

mong nhu sau:
a.Phuong dn méng coc ché’tao san:
> Uu diém:

- Coc dugc ché tao sdn nén thoi gian ch€ tao coc dugc rit ngin, do d6 thoi gian thi
cong cong trinh cling vi vdy ma giam xudng

- Coc duoc thi cong trén can, giam do phtc tap trong cong tac thi cong, giam stic lao
dong mét nhoc

- Chat lugng ch€ tao coc dugc dam bao tot

*Nhuogc diém:

- Chiéu dai coc bi gi6i han trong khoan tit 5-10m, do d6 néu chiéu sau chon coc yéu
cu 16n thi s€ phai ghép n6i cac coc véi nhau. Tai cac vi tri moi ndi chat luong coc
khong dam béo, dé bi moi truong xam nhap

- Thoi gian thi cong mdi ndi lau va can phai dam bao do phiic tap cao

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

- Quad trinh thi cong gay chan dong va 6n, anh huéng dén cac cong trinh xung quanh

b.Phuong dn méng coc khoan nhoi:
» Uu diém:

- Riit bt duogc cong doan dic san coc, do d6 khong can phai xay dung bai dic, lap
dung vén khuon. Diac biét khong can déng ha coc, van chuyén coc tir kho, xudng
dén cong truong

- C6 kha nang thay déi cac kich thuéc hinh hoc ctia coc dé phut hop véi céc diéu kién
thuc trang cta dat nén ma dugc phat hién trong qud trinh thi cong
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Pugc st dung trong moi loai dia tang khac nhau, dé dang vuot qua cac chudng ngai
vat

Tinh toan khéi cao, kha nang chiu luc 16n vé6i cdac so d6 khdc nhau: coc ma sit, coc
chong, hoac hén hop

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

Khong gay tiéng on va chan dong manh lam anh hudng moi truong sinh hoat chung
quanh

Cho phép c6 thé truc ti€p kiém tra céc 16p dia tAng bang mau dat 14y 1én tir ho dao

> Nhuoc diém:

Sén pham trong su6t qud trinh thi cong déu nam sau duéi long dat, cac khuyét tat
dé xay ra khong thé kiém tra truc tiép bang mat thudong, do vay kho kiém tra chat
luong san pham

Thuong dinh coc phai két thic trén mat dat, kho kéo dai than coc 1én phia trén, do
d6 buoc phai lam bé moéng ngap sau dudi mat dat hoac day song, phai lam vong
vay coc van ton kém

Qua trinh thi cong coc phu thuoc nhiéu vao thoi tiét, do d6 phai c6é cac phuong 4n
khac phuc

Hién truong thi cong coc dé bi 1ay 16i, dic biét 1a st dung vira sét

Can c vao uu nhuge diém cua ting phuong 4n, ta thdy méng coc khoan nhdi ¢6 nhiéu

dac diém phu hop véi cong trinh va kha niang ctia don vi thi cong, vi vay quyét dinh

chon coc khoan nhoi cho tit ca cac phuong an véi cac yéu to k¥ thuat chinh nhu sau:

e Duong kinh coc: D=1000mm

e Chiéu dai coc tai mo 1a 20m

e Chiéu dai coc tai cdc vi tri tru 1a 30m

BANG TONG HOP BO TRI CAC PHUONG AN

Th(")n Khé »
P.An thuyéi cau 50 do > L(m) Két c4u nhip
(m) (m) (m)
I |25x3.5| (8,5+2x1,0) 5x36 1go | CAudam liéntye
+ don gian
II | 25%x3.5] (8,5+2x1,0) 50+80+50 180 Cau dam lién tuc
I | 25x3.5 | (8.5 +2x1.0) (3x60) 180 Cau dan thép
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CHUONG III: TINH TOAN SO BO KHOI LUONG CAC
PHUGNG AN VA LAP TONG MUC PAU TU

PHUONG AN 1: CAU DAM NHIP PON GIAN

e So do két cau: 5x36 m

- Nhip gidan don dai 36m:
e Lua chon két cdu phan trén:
Két cdu : Dam gian don chit I, bang BTCTDUL .
Mit cat ngang: gdm 6 dam chi L.
Khang cédch giita 2 ddm 1a 2.1 m, doc ngang 2% vé 2 phia. Téng bé rong ciu
B=11.5m (mép ngoai lan can)

’50 L 1050

. 50

210

e Két cau phan dudi
Cau tao Tru:

Tru dac than thu hep, BTCT, dat trén méng coc khoan nhoi duong kinh D = Im .
Than tru rong 2,0 m theo phuong doc cau va 7,0 m theo phuong ngang cau va duoc
vuot tron theo dudng tron ban kinh R = 0.75m. Chiéu cao than tru 7 — 11m

Bé mong cao 2.5m, rong 5.0m theo phuong ngang cau, 8.0m theo phuong doc cau va
dat dudi 16p dat pht (du doan 1a dudong x6i chung)

Diing coc khoan nhéi D100cm, coc dat vio 16p dat sat cat du kién dai 30 m

Cdu tao Mo
Dang mo c¢6 tuong canh ngugc bé tong cot thép

Bé mong mo6 day 2m, rong 5 m, dai 13 m dugc dat dudi 16p dat phu

Diing coc khoan nh6i D100cm, coc dat vao 16p dat sat cat du kién dai 20 m.
e Mit cdu va cac cong trinh phu khac
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Do doc ngang ciu 1a 2% vé hai phia

Ban mit c4u d6 tai chd day 15 cm, ban lién tuc nhiét d6 tai cho.

L6p phtt méat cau gom 5 16p:
Lép bé tong atfan : Scm
Lép bao vé :4cm
Lé6p phong nuéc  : lem
Pém xi mang : lem
L6p tao do doc ngang : 1.0 - 12 cm
Khe co gidn bang cao su.
Goi ciu bang cao su.
Lan can ciu bing bé tong
e Viatliéu
a) Bé tong
Bé tong dam chu dung Mac 500
Bé tong tru dung Mac300
Bé tong mo6 dung Mac 300
Vira xi mang phun trong 6ng gen Mark150
b) Cot thép
LAy theo tiéu chuén VSL ding cho dam lién tuc.
Thép cuong do cao dung loai tao thép duong kinh 15.2mm
Modul dan h6i E = 195000 MPa
Cot thép thuong dung thép tron Al va thép cé go AIIL2.
e Chon céc kich thude hinh hoc
e Chicu cao dam gitta nhip
e - Vatliéu dung cho két cau.

+ Bé tong M300

+ Cot thép cuong do cao dung loai S-31, S-32 cua hang VSL-Thuy Si thép

cau tao dung loai CT;va CT;
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Phuong 4an 1: Cau dam lién tuc+nhip don gian.

I .Mt cat ngang va so do nhip

1. S6'liéu
- Kho cau: Cau duoc thiét k& cho 2 lan xe
K =8.5+2x1.0 = 10.5 (m)

- Tong bé rong cau ké ca lan can va giai phan céch:
B=10.5+2x0,5 = 11.5 (m)
- So d6 nhip:36 x 5= 180(m)
-Tai trong :HL93
-Song cip V:kho thong thuyén B=25m ,H=3.5 m

-Khau do thodt nudc :87,5m.

+Gom trong lugng ban than mo va trong luong két cau nhip

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

Trang: 11



|
1
158 ©

25

10 85 .10 10
- H —=ot
Lo
= o
3
y
AN
3

65

2. Tinh todn so bo khoi luong phuong dn két cdu nhip:

65

-Cau dugc xay dung vé6i 5 nhip 36(m) v6i 5 dam I thi cong theo phuong phap ban

lap ghép.
2.1. Tinh tdi trong tdc dung:

a) Tinh tai giai doan 1(DC):

*Ta c6 dién tich tiét dién dam cht dugce xac dinh nhu sau(nhip 38m):
A, =(0,65x0,08)+(0,15x0,85)+1/2(0,11x0,6x2)+(0,25x0,11)+ (0,25x1,01) +(0,3x0,65)

+(0,25x0,25) + 1/2(0,25x0,4x2) = 0,8833 (m?)

=trong luong 1 dam P =A_ Ly, =0.8833x36x24 =763.17(kN)

+Trong lugng ban than dam coi 1a tai trong rai déu trén toan bo chiéu dai nhip:

DC,, =5.A,.7, =5x0,8833x24 =127, 2(KN /

m)

Trang: 12



// / J
////////
o 4 // /|
= ? /// Y
I

170

*Ta c6 dién tich ti€t dién dam ngang :

Ay, =1,5(0,15+0,11)+(0,3x1/2x0,11x2)+(1,01x2,1)+(1,7x0,25)
+1/2(0,25x0,22) = 3,019 m>

= V4,=3,019x0.2=0.604 m’
DC,,=14KN/m
= DC=DC, + DCy, = 108.75 + 14 = 122.75 KN/m
b) Tinh tdi giai doan 2(DW):
-Trong lugng 16p phtt mat cau
Bé tong Asfalt day trung binh 0,05 m c6 trong lugng vy = 22,5 KN/m®
=0,05.22,5 = 1,125 KN/m?
.Beé tong bao vé day 0,03m c6 y = 24 KN/m’®
=0,03.24= 0,72 KN/m?
.L6p Raccon#7 ( Khong tinh trong luong 16p nay)
Lép bé tong dém day 0,02m c6 v = 24 KN/m?
=0,02.24= 0,48 KN/m?
Tong cong tai trong 16p pht q, = 1,125+0,72+0,48 = 2,325 KN/m?
Bé rong mit cau B=11.5m.
Do d6 ta c6 finh tai rai déu cta 16p phlt mat cdu 1a :
2.325x11.5 KN

DW= === =13.369-
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-Trong luong lan can:

g = [(0,865x0,18 )+(0,5 - 0,18 ).0,075+
0,05x 0,255 +0,535x (0,05/2) + (0,500- 0,23) x 0,255/2 1 x 2,4
=0,5766 T/m

- Thé tich lan can:

V. = 2x0.24025x190 =91,295 (m3)

Cot thép lan can: ml ¢ = 0,15x91,295 =13,7T

(ham lugng cot thép trong lan can va go chan banh 14y
bang 150 kg/ m3)

-F——_—_—_—_—_ = =

Tinh tai giai doan II :
DWTC= DWTCLP+ 2. (DWTCLC) = 1 3 . 3 69+2. (6,5) =
26.369 KN/m.

DW=1,5x26.369= 39.55 KN/m.(C6 nhan h¢ s6 y,, =1.5)

50| Bc - 230

"Be - 180

Bc
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II .Tinh todn khoi luong méng mao va tru cdau:

2 -Mong moéM,, M, :

» Khoi luong mo
CAU TAO MO
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-Thé tich tudng canh:

=+ 7

Chiéu day tudng canh sau: d = 0.5 m
V. = 2.(2.7%6.0+1/2%3.0%3.0+1.5%3)x0.5= 25.2 m*

- Thé tich than mo:

Vi = (4.8x1.3 + 0.5x1.2)x12= 82,08 m’

- Thé tich bé mo:

V,=2x11.5x5=115m?

=> Khoi lugng 01 md cau:

Vmo = 115+82,08 + 25,2= 222,28 m’

=> Khoi lugng 2 mo ca

V. =2 x 222,28 = 444,56 m’
So bo chon ham luong cot thép trong mé 80 kg /m®

u:

7 %

Khoi lugng c6t thép trong mo la : m,, =0.08x444,56=37,97 T

Xac dinh tai trong tac dung 1én mo:

- Puong anh hudng tai trong taic dung 1én mo:
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tinh tai

=354

Hinh 2-1 Puong dnh huong dp luc lén mo
0=17.7,;
DC = Pys+(Zaim+ ZometElan cant dam me) XO
0=17,7
= 222,28 x2.5+(2,34x6+3.75+ 0.11+1.15)x17,7=892.885 T
DW = ggniX® =3.5x17.7=61.95 T
-Do hoat tai
-Theo quy dinh clia tiéu chuian 22TCVN272-05 thi tai trong dung thiét k& 1a gia
tri bat 1¢i nhét cta t6 hop:
+Xe tai thi€t k€ va tai trong lan thiét ké
+Xe tai 2 truc thi€t k€ va tai trong lan thiét k&
+(2 xe tai 3 truc+tai trong lan)x0.9
Tinh phan luc 1én mé do hoat tai:
+ Chiéu dai tinh todn cta nhip L = 37.4m

+ Pudng anh hudng phan luc va so d6 xép xe thé hién nhu sau:
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Hinh 4.5. So d6 xép tai lén duong anh hudng ap luc mo

Tir so d6 x€p tai ta ¢ phan luc g6i do hoat tai tic dung nhu sau

- V6i t6 hgp HL-93K(xe tai thi€t ké+tai trong 1an):
LL=n.m.(1+IM/100)(P,y,)+n.m.W,,®
Trong dé

n :soOlan xe

m : hé s0 lan xe

IM:luc xung kich cta xe, khi tinh mé tru dac thi (1+IM/100)=1,25

P, : tai trong truc xe, y;: tung do duong anh hudng

®:dién tich dudng anh hudng

W,.: tai trong lan

W,,,=0.93T/m
LL,i=2x1x1,25x(14.5+14.5x0.879+3.5x0.757)+2x1x0.93x(0.5x35.4) = 107.66 T
LL,c i 2 rye= 2x1x1.25x(11x1+11x0.966)+2x1x0.93x(0.5x35.4)= 86.99 T
Vay t6 hop HL dugc chon lam thiét ké

Vay toan bo hoat tai va tinh tai tinh toan tac dung 1én bé mo la:
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Nguyén nhan T i i
. rang thai gi6i
D
11\11’01 1C 25 bw LL han
C =1. i )
' (> ) (yw=1.5) (v..=1.75) Cuong do 1
P(T) 892.885x1.25 61.95x1.5 107.66x1.75 1401.27

2.2 Xdc dinh stfe chiu tdi cua coc tai mé:
2.1.1-vét liéu :
- Bé tong céap 30 c6 fc’ =300 kg/cm2
- Cot thép chiu luc AIl c6 Ra=2400kg/cm?2
2.2.2- Sifc chiu tdi cua coc theo vét liéu
Sttc chiu tai cia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai ctia coc theo vat liéu lam coc tinh theo cong
thirc sau
Py =¢.P,.
Vé6i P, = Cuong do chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh theo cong
thic :
P,=¢.{m.myf (A - Ay) +1,.A;}=0,75.0.85{0,85. f.’.(A. - Ay) + . Ay}
Trong do6 :
¢ = Hé so suic khang, ¢=0.75
m,,m, : Cac hé s6 diéu kién lam viéc.
f.” =30MPa: Cuong do chiu nén nhd nhat cua bétong
f, =420MPa: Gi6i han chdy déo quy dinh cta thép
A.: Dién tich ti€t dién nguyén ctia coc
A=3.14x500=785000mm?
A: Dién tich clia cot thép doc (mm?).
Ham luong co6t thép doc thuong hop ly chi€m vao khoang 1.5-3%. v6i ham lugng
1.5% ta co:
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 ctia coc theo vat liéu la:
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P, = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) = 1585.10*(N).
Hay Py, = 1585 (T).

2.2.3- Sufe chiu tdi cda coc theo dat nén:

S6 liéu dia chat:

L6p 1: Mat dat thién nhién

L&p 2: cat tho chat via

Ldp 3: sét sbi thach anh

L6p 4: Sét d6 san clng

Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q =pxQ, =9,,Q, +9,Q, C_
Trong do :
= Q,: Stc khang d& ctiia miii coc (T) Q, =q, x A
Q. : Stic khang d& cta than coc (T) Q, =q, x A,

" @, =0.55 hé s06 stic khang d& cia mii coc
" ¢,,=0.65 h¢ s6 stic khiang dg cua than coc
= g, : Siic khang d& don vi clia miii coc (T/m?)
» q, : Stic khang d& don vi cta than coc (T/m?)
= A, :Dién tich mii coc (m?)
= A :Dién tich clia bé mat than coc (m?)
> Xac dinh stic khang don vi ciia miii coc g, (T/m?) va sitc khdng miii coc Q 5
Miii coc dat & 16p cudi cung — cudi soi (c6 N = 45).Theo Reese va O’Niel (1988) cé
thé uéc tinh sitc khdng miii coc don vi bang cach sir dung tri s6 xuyén tiéu chuin SPT ,
N.
Véi N < 75 thi q, =0.057 x N (Mpa)
Ta ¢6 sic khang mii coc don vi g, =0.057 x 45 = 2.565 (Mpa) = 256.5 (T/m?)
Q,=256.5x3.14x1%/4=210.353 (T)
Xac dinh suc khdang miii coc :
q,=39, K, d (10.7.3.5)

Trong do :

K, :kha nang chiu tai khong thi nguyén.

d : hé so chi€u sau khong thit nguyén.
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Sd
3+ B)

Ky =—F—= (10.7.3.5-2)
10 1+ 300Ld
Sd
H
d=1+04—<34
D S
q, : Cuong do chiu nén doc truc trung binh cta 16i da (Mpa), q, = 35 Mpa
K,  :He s6 kha nang chiu tai khong thit nguyén
Sd : Khoang cach cac duong nut (mm).Lay S; = 400mm.
ty : Chiéu rong cdc duong nit (mm). Lay t,=5mm.
D : Chiéu rong coc (mm); D=1000mm.
H, : Chiéu sau chon coc trong hé da(mm). Hg = 2000mm.

D, : BPuong kinh ho da (mm). Dg = 1200mm.
Stic chiu tai tinh todn cua coc (tinh theo cong thac 10.7.3.2-1) 1a :
Qr = 90.Q, = ¢qp.A, = 0.5 x 1936 x 3.14 x 1000°/4 = 759.9x10°N =7599 T
Trong do:

Qr : Stic khang tinh todn ctia cac coc.

[0) : Hé s0 stic khang doi véi stc khang miii coc dugc quy dinh trong
bang 10.5.5-3

A,  :Dién tich mat cat ngang cua miii coc

3.Tinh todn sé luong coc méng md va tru cdau:
Tinh tai
*Gom trong luogng ban than moé va trong luong két ciu nhip
Trong luong két cdu nhip :
-Do trong luwong ban than dam duc trudce:
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F, =[(H-H,) b,+(0.6 - b,)0.25 + (0.6 - b,)0.15 + (0.6 - b,,)0.08 +
+ (0.8 -b,)0.15 + (0.8 - b,)0.1]
F, =[(2.1-0.2)0.25 + (0.65-0.25)0.3 + (0.65-0.25)0.25/2 + (0.65-0.25)0.08 +
+(0.85-0.25)0.15+(0.85-0.25)0.11/2] =0.8 (m?)
F = (H-Hy)0.65 +(0.25 x 0.15) + (0.2 x 0.15)
=(2.1-0.2)0.65 + 0.0375 + 0.01 = 1.3025 (m?)
Zih = [Fip (L-6)+ Fo5 x5 +(Fipt+ Fog) x 2/2] /L

[0.8(35.4 - 6) + 1.3025 x 5 +(0.8 + 1.3025) x 1]2.4/35.4
=2.18 (T/m)

€acn =2.18(T/m) voi nhip L=36m

-Do moi noi:

mn = Dn X hy X7 ¢
=0.5x0.2x24=2.4(T/m)

-Do dam ngang :

g,= (H-Hy-0.25)(s - b, )(b, /L)) 7c

Trong do:
L, = L/n =35.4/5 =7.08 (m): Khoang cach gitta 2 dam ngang
=>g =(2.1-0.2-0.25)(2.3-0.2)(0.2/7.08)2.5 = 0.24 (T/m)
- Khai luong lan can, so bo 14y:
2. =0.11 T/m
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- Trong lugng cuia go chén :

g, =2 x(0.2+0.3)x0.25x2.4 = 0.6 T/m.
- Trong luong 16p pht mat cau:

Gom 5 16p:

Bé tong alpha: Scm;

Lép bao vé: 4cm;

L6p phong nude: 1cm

bém xi mang lcm

Ldp tao do doc ngang: 1.0 — 1.2 cm
Trén 1m? cha két cau mat dudng va phin bo hanh 14y so bo : g = 0.35 T/m?

= g3, =0.35 x 11 =3.85T/m

4.Xdc dinh Tru T5:

100, 190 . 190 190 190 190 100 1—“50
[
© — ~ 2
] 270 ~ 270
B (107 g1

- gyi
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800
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—
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4.1. Cong tdc tru cdu
Khoi luong tru ciu :
+» Khoi luong tru lién tuc :
Hai tru ¢c6 MCN giong nhau nén ta tinh gdp ca 2 tru
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> Khéi lugng mat cdu : V,, =43.125 m®

> Khéi luong than tru : V, = (14x5x2) + (1x3.14x14) =138.96 m®
> Khéi lugng méng tru : V., =2.5x8x5—(0.5x0.5) =99.75 m’®
> Khéiluong 1 tru: V, =43.125+138.96+99.75=281.84 m°

» Khoi lugng 4 tru : V,, =281.84x4=965.72 m®

Thé tich BTCT trong cong tac tru cau: V =965.72m’
So bo chon ham luong c6t thép than tru 12 100 kg/m®, ham lugng thép trong méng tru
12 80 kg/m®
Nén ta c6 khoi luong cot thép trong 1 tru la:
m,, =(43.125+98.55)x0.1+99.75x0.08 =22.15 T

4.2.xdc dinh tdl trong tic dung lén mong:

- DPuong anh hudng tai trong tic dung 1én moéng tinh gan ding :
tinh tai
R P P VP P P PP P R N P A A P AV VA P P A PN

i 36m 36m t

ﬂ

Hinh 2-3 Duong anh hudng ap luc 1én méng
- Dién tich dudng anh hudng 4p luc méng : w = 59m?
DC =P+ (Gyi+ Zian can)XO,
=(241.43x2.5) +(2.34x6+0.11)x36 = 111298 T
DW = g miX® =3.5x36= 126 T
» Do hoat tdi:
+ Chiéu dai tinh todn cua nhip L 35.4 m
+ Pudng dnh hudng phan luc tinh gin ding c6 so d6 xép xe thé hién nhu sau:

NTIT
H 15m ;
3.57 14.5T 14.5T 3l5T 14.5T 14.5T
P=0.93T/m
P P PP A P P P R P P A A A P A PR PN A s AN
T 36m - 36m :
056 088 \gor 058 g4 034

LLG.m. ( 1 +IM/1 OO) (Pi.yi)+n.m.wlan_0)
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Trong do

n: sO lan xe, n=2

m: hé so lan xe, m=1;
IM:luc xung kich cua xe, khi tinh mé tru dac thi (1+IM/100)=1
P;: tai trong truc xe, y;: tung d6 duong anh hudng

®:dién tich duéng anh hudng

W,,: tai trong lan
Wlﬁn=0.93T/m

+T6 hop 1: 1 xe tai 3 truc+ tt lan:

LL

xetai

+T6 hop 2: 1 xe tai 2 truc+ tt 1an:
LL,c i 2 rye= 2Xx1x1x(11+11x0.97)+2x1x0.93x36=110.26 T
+T6 hop 3: 2 xe tai 3 truc+ tt lan:
LL,;i=2x1x1x(14.5+14.5x0.88+3.5%0.76+14.5x0.58+14.5x0.46+3.5x

0.34) +2x1x0.93x36)x0.9 =143.41T

Vay t6 hop HL duoc chon 1am thiét k&

Tong tai trong tinh dudi ddy dai la

=2x1x1x(14.5+14.5x0.88+3.5x0.76) +2x1x0.93x36=126.8 T

T th/. . g0
Nguyén nhan rang thai giol
Noi han
1 DC DW LL
N Cuong do 1
(YD=125) (yW=15) (YLL=175)
P(T) 1112.98x1.25 126x1.5 143.41x1.75 1759.5

5-Tinh 56 coc cho mong tru, mo:
Du kién chiéu dai coc tai tru 1a : 30.00m, tai mo 1a 20m

% Xac dinh s6 lugng coc

n=BxP/P_,
% Trong dé:

+B: hé s0 ké dén tai trong ngang;

+p=1.5 cho tru ,p= 2.0 cho m&(m& chiu tai trong ngang 16n do ap luc ngang
cua dat va tdc dung cua hoat tai truyén qua dat trong pham vi lang thé trugt cua dat

dap trén mo).
+P(T) : Tai trong thang ding tic dung 1én méng mo, tru da tinh & trén.

+Pcoc=min (Pvl’Pnd)
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H

rri?f Tén Pvl Pnd Pcoc | Taitrong | HE s6 | s6 coc | Chon
Tru gitta | T2 1585 825 825 1759.5 1.5 3.5 6
Taimo6 | M1.2 | 1585 825 825 1401.27 2 3.6 6

6.Du kién phuong dn thi cong:
6.1.Thi cong mo:
Budc 1 : Chuin bi mit bang.
-chudn bi vat liéu ,may moc thi cong.
-xac dinh pham vi thi cong,dinh vi tri tim mo.
-diing may ui ,két hop thu cong san Gi mat bang.
Budc 2 : Khoan tao 16
- dua may khoan vao vi tri.
- dinh vi tri tim coc
- Khoan tao 16 coc biang mdy chuyén dung véi ong vach dai suot chiéu dai coc.
Buéce 3 : D6 bé tong 1ong coc
- Lam sach 16 khoan.
- Dung cdu ha I6ng cot thép.
- Lap ong dan ,ti€n hanh d6 bé tong coc
Budc 4:
- Kiém tra chat lugng coc
- Di chuyén mdy thuc hién céc coc ti€p theo .
Budc S :
- dao dat ho mong.
Budc 6 :
- Lam phang h6 méng.
- dap dau coc.
- d6 bé tong ngheo tao phang.
Bude 7 :
- Lam sach ho méng ,lap dung da gido van khuon ,c6t thép bé méng.
- d6 bé tong bé méng.
- Théao d& vang chong ,van khuon bé.
Budc 8 :
- Lap dung da gido van khuon ,cot thép than md.
- d06 bé tong than mo.
Lap dung da gido van khuon ,c6t thép tudng than ,tudng canh md.

- Thao d& van khuon da gido.

Hoan thién mo sau khi thi cong xong két ciu nhip.
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6.2.Thi cong tru cau:
Buoc 1:
- Dung phao trd ndi dén vi tri thi cong tru bang cdc mdy chuyén dung.
- Phao tr& néi phéi c6 déi trong dé ddm bao an toan thi cong. Khong bi léch phao
khi dong coc
Budc 2:
- Bo dac x4c dinh tim try, tim vong vay coc van thép, khung dinh vi
- Ha khung dinh vi, déng coc van thép. Vong vay coc van
Budc 3:
- D6 beé tong bit ddy theo phuong phap vita dang
- Hit nudce ra khdi ho méng
- Bap dau coc, stra sang hd mong
- Lap dung van khuon, cot thép va d6 bé tong bé tru.
Budéce 4
- Lap dung van khuon ,bo tri cot thép.
- D6 beé tong than tru ,mil tru .
- Hoan thién tru, thdo d& da gido vdn khuon, ding bia rung nhé coc van thép
thao d& hé thong khung vay coc dinh vi
6.3.Thi cong két cau nhip:
Bu6c 1: Chudn bi :
- Lap dung gid ba chan
- Sau khi bé tong tru dat cuong do ti€n hanh thi cong két cau nhip
- Tap két dam & hai dau cau
Budc 2:
- Dling gi4 ba chan c4u 1dp ddm & hai ddu c4u
- Tién hanh d6 bé tong dim ngang.
- D6 be tong ban lién két giita cdc dAm
- Di chuyén gid ba chan thi cong cac nhip ti€p theo
Budc 3:Thi cong nhip 42 m
- Lap dung gid ba chan
- C4u dam vao vi trf 1ap dung
- B0 tri cot thép, d6 dam ngang
- D6 bé tong ban lién két cac dam
Budc 4: Hoan thién
-Théo lap gi4 ba chan
- D6 beé tong mat duong
- Lap dung via chan 0 to lan can, thiét bi chi€u sdng, ong thodt nudc ,Lap dung
bién béo
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Lap téng mitc dau tu

Bang thong ké vat liéu phuong an cau dam gian don

TT Hang muc Don vi IIL(I’(}_)I’ICl); D(r(rcli)gla Thanh tién (d)
Téng mitc dau tu d A+B+C+D | 43,906,202,626
A | Gia tri du toan xay lap d AI+AIl | 35,548,442,600
Al | Gia tri DTXL chinh d I+1I+111 | 32,316,766,000
I | Két cau phan trén d 18,345,360,000
1 | DAam BTCT UST m’ 913.185 | 15,000,000 | 13,697,775,000
2 | Cot thép dam T 146.115 | 15,000,000 | 2,191,725,000
3 | Bé tong lan can,gd chin banh m’ 149.5 | 2,000,000 299,000,000
4 | Cot thép lan can, g& chin T 21.5 | 15,000,000 322,500,000
5 | G6i cau Cai 84 | 5,000,000 420,000,000
6 | Khe co gian m 92 | 3,000,000 276,000,000
7 | Lép phlt mat cau m’ 390.6 | 2,200,000 859,320,000
8 | ong thoat ndc Cai 44 150,000 6,600,000
9 | bién chi€u sang Céi 10 | 14,000,000 140,000,000
10 | Lép phong nudc m’ 2387 120,000 286,440,000
II | Két cau phan duéi 13,771,920,000
1 | Coc khoan nhoi m 1200 | 5,000,000 | 6,000,000,000
2 | Bé tong mo, tru m’ 1350.8 | 2,000,000 | 2,701,600,000
3 | Cot thép mo, tru T 185 | 15,000,000 | 2,775,000,000
4 | Cong trinh phu trg % 20 I, ... 1L, | 2,295,320,000
II1 | Puong hai dau cau 199,486,000
1 | Dép dat m’ 1628 62,000 100,936,000
2 | Méng + mat duong m’ 115 370,000 42,550,000
3 | bd hoc xay m’ 100 560,000 56,000,000
All | Gia tri xay lap khac % 10 Al 3,231,676,600
1 | San 18p mat bang thi cong
2 | CT phuc vu thi cong
3 | Chuyén quan,mdy,DBGT,lan
B | Chi phi khac % 10 A 3,554,844,260
1 | KSTK.tu van,bao hiém
2 | Chi phi ban quan ly
3 | Khanh thanh ban giao,dén bu
4 | Chi phi ra phd bom min
C | Truot gia % 5 A 1,777,422,130
D | Du phong % 6 A+B 2,346,197,212
Chi tiéu 1m’ cdu 14,847,545
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PHUONG AN 2: CAU DAM BTCT LIEN TUC PUC HANG CAN BANG

LMAT CAT NGANG VA SO PO NHIP :

- Khé cau: Cau dugc thiét k& cho 2 1an xe va 2 lan nguoi di
B =8.5+2%1.0 =10.5 (m)

- So d6 nhip: 50+80+50 =180 (m)
-Tai trong :HL93

-Song cap IV:khé thong thuyén B=25 m , H=3.5 m

-Khau do thoat nude: 160m.

* KRET CAU PHAN TREN:

106 850 100
. oo To)
% i =2% A i=2% ¥
— 25 25 T
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S o |
Y 40 295 ,
+40 .
o
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MAT CAT NGANG CAU DAM HOP ( Dic hing )
1/2 mdt cdt giita nhip

Hinh 3.1 :1/2 mdt cdt dinh tru

- Cau dugc thi cong theo phuong phédp dic hang can bang.

- Mt cat ngang dam tiét dién hinh hop c6 chiéu cao thay déi 4.0m tai g6i va 2.0m tai gitta
nhip va cudi nhip bién. Cao do ddy dam thay ddi theo quy luat parabol dam bao yéu cau chiu
luc va thim m§. - Mit cit ngang dim dang hinh hop, thanh xién ,phin cénh hing ctia hop
180cm day 25c¢m, sudn dam ddy 45 cm, ban nap hop khong thay déi ddy 25cm, ban day hop
thay doi tr 70 cm tai g6i dén 30 cm tai gilta nhip.

- Vat liéu dung cho két céu.
+ Beé tong M500

+ Cot thép cuong do cao dung loai S-31, S-32 cta hang VSL-Thuy Si, thép ciu tao dung loai

CT,vaCT,

* KET CAU PHAN DUOI:
+.Tru cdu:

- Diing loai tru than dac BTCT thudng do tai chd

- Bé tong M300

- Phuong 4n mong: Dung méng nong.

+. Mo cdu:

- Dung mo chit U bé tong cot thép
- Bé tong mac 300; Cot thép thuong loai CT; va CTs.
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- Phuong 4n méng: Ding méong nong va méng coc khoan nhoi D= 1m
1. CHON SO BO KICH THUGC CAU:
1. Két cau phan trén:
- So d6 két cau nhip : 50+80+50=180 (m)
-X4c dinh kich thuéc mat cat ngang:

7

—
JR—}
N~
N
—
Ji—
N

t

T T

Hinh 3.4. Cdc kich thudc mdt cdt ngang dam.

+ Chiéu cao dam & vi tri tru H, = (1/16 + 1/ 20)*L, = (3,3 + 4,125) => chon H, =4
(m).

+ Chiéu cao dim & vi tri gitta nhip va 6 mé h = (1/30 + 1/40)*L,, chiéu cao kinh t€ h =
L,/36 =80/36 =2.22 (m) => chon h =2 (m).

+ Khoang cédch tim cta hai suon dam L, = (1/1,9 + 1/2)B=(5.75+6.05), chon L, =
6.05 m.

+ Chiéu dai canh hang L, = (0,45 + 0,5)L, = (1,7225 <+ 2,025), chon L, = 1.8(m).

+ Chiéu day tai gitta nhip dugc chon trén co s 16n hon 20(cm) va t, = (1/25 + 1/35)L,,
chont, =25 cm.

+ Chiéu diy mép ngoai cdnh hang (t,) 16n hon hodc bang 20 cm, chon t, = 22 cm.

+ Chiéu ddy tai diém giao vé6i suon hop t, = (2 + 3)t, = (400 + 600) cm, chon t, = 60
cm.

+ Chiéu dai vit thuong 14y L, = (0,2 + 0,3)L, = 1,725 +1,15,chon L,=1,5m.

+ Chiéu ddy cua sudn dam (45 + 60) cm, chon 45 cm.

+ Ban bién dudi ¢ goi (1/75+ 1/200)*66 = (0,88 + 0,33) m, chon 70 (cm).

+ Ban bién dudi ¢ gitta nhip 14y 30 cm.

-Vé6i kich thudc da chon va khé cdu ta so bo chon mit cit ngang két cau nhip nhu hinh 3.1.

2. Két cau phan dudi:

2.1. Chon cdc kich thudc so bé moé cdu:

- M6 cau M1,M2 giong nhau,nén ta chi tinh toan cho 1 mé M1,mé la mé chit U, méng coc
v6i kich thude so bo nhu hinh 3.5
2.2. Chon kich thudc so bo tru cdu: Nhu hinh 3.6 tru & nhip dic hangva hinh 3.7 tru & nhip

dan.
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Hinh 3.5. Kich thudc mo.

MAT CAT TAI TRU T2

MAT BEN TRU T2
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Hinh 3.6. Kich thudc tru cau T2.

IIL TINH TOAN SO BO KHOI LUGNG PHUONG AN KET CAU NHIP:

ILI. KET CAU NHIP LIEN TUC:

100 850 100
CEE N S
— 25 29 T
J——180 270150 180 g
Y
30
i .
A0 295 /
+40 "
- Ly
: 270
Hinh 3.1 :1/2 mdit cat dinh tru 1/2 mdt cat giita nhip

Dam hop c6 tiét dién thay doi véi phuong trinh chiéu cao dim theo cong thiic:
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(H,—h,)
p m 2
y=—L_ T2 x*+h
L* "
Trong do:
H, =4.0m; h,, = 2.0 m, chiéu cao dam tai dinh tru va tai giita nhip.
L : Phan dai clia cdnh hing L = % —39m

Thay so ta co:

4-2 2
= *x?24+1.8=—"*x*>+1.8
y 39? 39?

Bé day tai ban ddy hop tai vi tri bat ky cdch giita nhip mot khoang L duoc tinh theo cong
thic sau:
h, =h + =) [hl) <L,
Trong do:
h,=0.7 m , h;=0.3 m. B¢ day ban day tai dinh tru va giita nhip
L, : Chiéu day phan cdnh hang

0.4
Thay s6 vao ta c6 phuong trinh bac nhat: h, = 0,3+ o XL,

Viéc tinh todn khoi lugng két cAu nhip sé duoc thuc hién bing cach chia dAm thanh nhiing
dot nho (trung v6i dot thi cong dé tién cho viéc tinh todn), tinh dién tich tai vi tri ddu céc nut,
tlr d6 tinh thé tich clia cdc d6t mot cach twong d6i bang cich nhan dién tich trung binh clia
moi d6t vé6i chiéu dai cta nd.

* Phdn chia cdc dét dam nhu sau:
+ Khoi K, trén dinh tru dai 12 m
+ Dot hop long nhip bién va gitra dai 2,0m
+ S6 dot trung gian n =9 dot
+ Khai dic trén dan gido dai 8 m

Tén dot Ldot (m)
bot 1/2K0 6
bot K1 3.5
bot K2 3.5
bot K3 3.5
bot K4 3.5
bot K5 3.5
bot K6 3.5
bot K7 4
bot K8 4
bot K9 4
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L 8m L2mL dm L fx35m 12m fx35m J ddm
1 (B 1 1 | F |
| N\ Ke| k8| KT [ K6 K5

W 8 5 % 5

Hinh 3.7. So do chia dét dam
1. Tinh chiéu cao tong dot day ddam hop bién ngoai theo duong cong c¢é phuong trinh la:

Y, =a,X*+b,
_ 30 ;21'8 =1.953x10°m
Bang 4.1

Thi tuy | Tiét dién a, b,(m) x(m) h(m)
1 SO 0.001953 1.8 39 4.0
2 S1 0.001953 1.8 35.5 3.6
3 2 0.001953 1.8 32 3.35
4 S3 0.001953 1.8 28.5 3.07
5 S4 0.001953 1.8 25 2.82
6 S5 0.001953 1.8 21.5 2.61
7 S6 0.001953 1.8 17.5 24
8 S7 0.001953 1.8 14 2.26
9 S8 0.001953 1.8 9 2.15
10 S9 0.001953 1.8 4 2.06
11 S10 0.001953 1.8 0 2.0

2. Chiéu day bdn ddy ddam tai vi tri cdch tru I khodng L, :
Trong pham vi gita chiéu ddy 16n nhét va nho nhat, chiéu ddy clia ban bién duéi thay doi
theo phuong trinh:

— 0,7—0,3
hx:hz_(hzl_hl) Lx:O’7_( ’ 32 , )Lx

Trong do:

+ h, 1a chiéu day ban tai giira nhip.

+ h, 1a chiéu day ban tai tru.

+ L 1a chiéu dai canh hang.

+ L, 12 khoang céch tir diém c6 chiéu ddy 16n nhat dén diém xdc dinh chiéu ddy clia bién
dudi.
- K&t qua tinh toan thé hién & bang a
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Mat
cat h1(m) h2(m) Lx(m) L(m) hx(m)
SO 0,25 0,8 0 39 0,8
S1 0,25 0,8 3.5 39 0,75
S2 0,25 0,8 7 39 0,7
S3 0,25 0,8 11.5 39 0,6.5
S4 0,25 0,8 16 39 0,6
S5 0,25 0,8 21.5 39 0,55
S6 0,25 0,8 25 39 0,5
S7 0,25 0,8 28.5 39 0,45
S8 0,25 0,8 32 39 0,4
S9 0,25 0,8 35.5 39 0.35
S10 0,25 0,8 39 39 0.25

- Ph.tr duong cong mat cau,bo tri mat ciu theo duong cong tron ban kinh R = 5000m cho
moi bén tinh tir d6t hop long gitta nhip dén dot hop long nhip bién.
3. Tinh khoi luong cdc khoi diic:

- Dé tinh todn dic trung hinh hoc ta stt dung cong thic tong quét nhu sau:

11’1’l+

Z(XY

1

Yo=— Z(XY

6F11

— XY,
12 121(

~Xig %)

-X. Y)Y, +Y,, )

-X. Y. )[(Y +Y, DZHYY,

+1

}+YCF

- Str dung cong thic trén va l1ap bang tinh trong EXCEL dugc két qua dac trung hinh hoc
clia cdc mat cat.

- Két qua tinh toan dic trung hinh hoc céc mat cét thé hién & bang b.

Bang b

> | Hm | 8m | Fm) | sm) | Ym | Ym | 3m)
SO 4 0,8 12.28 73.68 1,822 1,575 21,018
S1 3.6 0,75 12.04 45.44 1,698 1,416 18.418
S2 3.35 0,7 11.69 43.64 1,588 1,274 16,818
S3 3.07 0,65 11.46 42.14 1,495 1,148 13,504
S4 2.82 0,6 11.20 40.91 1,410 1,046 10,914
S5 2.61 0,55 10.95 40.11 1,316 0,941 8,979
S6 2.42 0,5 10.67 39.2 1,256 0,861 7,166
S7 2.26 0,45 10.38 38.32 1,253 0,804 5,963
S8 2.15 0,4 10.09 37.34 1,225 0,744 5,223
S9 2.06 0.35 9.88 36.33 1,105 0,624 4,644
S10 2 0.25 9.67 353 0,985 0,501 3,504

+Thé tich = Dién tich trung binh x chiéu dai
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+Khoi lugng = Thé tich x 2.5 T/ m*(Trong luong riéng ctia BTCT)
Bang tinh todn xac dinh thé tich cic khoi dic hing :

Bang 4.3
Ten | Chiéu Chiéu | Chieu | MU | pie q
S Tén 8 . X N rong o Theé tich
" mat dai cao day , tich
TT dot < . (m) ) )’ as ban L. \'%
cat dot hop | ban day ] mat cat
(m) w [ | S ey | @
m m m (m) m
1 | 1/2K0 SO 6 39 4.0 070 | 5.4 12.28 73.68
2 K1 S1 35 | 355 | 36 065 | 54 1204 | 4544
3 K2 S2 3.5 32 3.35 0.6 5.4 11.69 43.64
4 K3 S3 3.5 | 285 | 3.07 055 | 54 11.46 42.14
5 K4 S4 35 25 2.82 0.5 5.4 11.20 40.91
6 K5 S5 35 21.5 2.61 0.45 54 10.95 40.11
7 K6 S6 35 17.5 24 0.4 5.4 10.67 39.2
8 K7 S7 4 141 226 035 | 54 10.38 38.32
9 K8 S8 4 9 2.15 03 | 54 10.09 | 37.34
10 | K9 S9 4 0 2 025 | 54 9.88 36.33
Tinh khoi luong cdc khoi diic:
+Thé tich = Dién tich trung binh x chiéu dai
+Khai lugng = Thé tich x 2.5 T/ m* (Trong lugng riéng ctia BTCT)
Béang xdc dinh khoi luong cac dét dic
Bang 4.3
Dién tich | Chiéu Qe <
STT Khéi diic matcit | dai nzem?fh KhOETh)K-mg
(m’) (m)
1 1/2K0 12.28 6 73.68 184.2
2 K1 12.04 3.5 45.44 105.35
3 K2 11.69 3.5 43.64 102.275
4 K3 11.46 35 42.14 100.257
5 K4 11.20 3.5 40.91 98
6 K5 10.95 3.5 40.11 95.8
7 K6 10.67 3.5 39.2 93.25
8 K7 10.38 4 38.32 90.825
9 K8 10.09 4 37.34 88.25
10 K9 9.88 4 36.33 85.75
11 KN(hop long) 7.44 2 14.88 37.2
12 KT(Ddc tréen DG) 7.44 8 59.52 148.8
13 Tong tinh cho mot nhip bién 93.24 42 362.355 900
14 Tong tinh cho mot nhip gitta 171.6 66 591.67 1420
15 | Téng tinh cho toan nhip lién tuc 358.08 216 954 2289.66
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Vay tong thé tich bé tong dung cho 3 nhip lién tuc 1a: V, = 954 m’
-Luc tinh todn duoc theo cong thuc:
Q= Z n7:Qi
Trong dé: Q, = tai trong tiéu chuin
v; = hé s0 tai trong
n; =1 hé s6 diéu chinh
hé s6 tai trong dugc 18y nhu sau:

Loai tai tron HE 56 tai trong
- ne L6n nhat | Nho nhat
Tai trong thuong xuyén
DC:c4u kién va céc thiét bi phu 1.25 0.90
DW: L6p phtt mét ciu va cac tién ich 1.5 0.65
Hoat tai:Hé s6 lan m=1, hé s6 xung kich (1+IM)=1.25 1.75 1.00
-Tinh tai 18,
+GoOm trong lugng ban than mé va trong luong két cau nhip T
* Trong luong lan can , g0 chdn banh: o
0 o)
Prc =FLcx2.5 &
= [(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255 P
Io]
+0.535 x0.050/2 + (0.50-0.230)x0.255/2]x2.4=0.57 T/m , Y
F,=0.24024 m2 L T
° } 50 ;0
Theé tich lan can: ~

V,o=2x 0.24024 x 229 = 110 m3

I1.2. TINH TOAN KHOI LUONG MONG MO VA TRU CAU:
A. MONG MO M,, M,
» Khoi lugng mo:
-Thé tich tudng canh:
Chiéu day tuong céanh sau: d = 0.4 m

V.. = 2.(2.6%6.4+1/2%3.3%3.3+1.5%3.3)x0.4= 29.2 m’

- Thé tich than mo:
V, = (4.5x1.4 + 0.4x1.8)x11.2 = 78.63 m’
- Thé tich bé mé:
V,=25x122x5=1525m’
=> Khoi luong 1 md cau:
V. =260.30 m’
=> Khai luong 2 mo cau:
V. = 2%260.30 =520.66 m’
So bo chon ham luong c6t thép trong mé 80 kg /m®
Khoi luong cot thép trong mo la : m, = 0.08x520.66 = 41.65(:

Xdc dinh dp luc tdc dung lén mo:
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tfinh 1&i
IR NI RN RN NN RN NANEY

F 50m ]

Hinh 2-1 Duong anh huong dp luc 1én mé
DC = Pm6+(gdfim+gmn+glan can )X(D
=(260.33x2.5)+(1.783x6+1.75+0.233+0.11)x0.5x50= 872.189 T
DW = g, nXx® =3.5x0.5x50=57.75 T
-Do hoat tai
-Theo quy dinh cta tiéu chudn 22tcvn272-05 thi tai trong dung thiét k& 1a gid tri bat loi
nhat ctia t6 hop:
+Xe tai thiét k& va tai trong lan thiét k&
+Xe tai 2 tructhiét k&€ va tai trong lan thiét k&
+(2 xe tai 3 truc+tai trong 1an)x0.9
Tinh phan luc 1én mé do hoat tai:

+ Chiéu dai tinh todn ctiaphig F2049 4m
,_ i s
leiylfé%g 145 1145 |35KN
Y= 0.854 IR
y,=0.708
=49.4 m
DAH.dp Iuc
®
Y Yo Vs Yy

Hinh 4.5. So d6 xép tai lén duong anh hudng ap luc mo
Tir so d6 xép tai ta c6 ap luc gobi do hoat tai tic dung nhu sau
- Vi t6 hop HL-93K (xe tai thiét ké+tdi trong 1an):
LL=n.m.(1+IM/100)(P,y,)+n.m.W, ®
Trong d6
n :solanxe
m : hé s6 lan xe
IM:luc xung kich cua xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P, : tai trong truc xe, y;: tung d6 duong anh hudng
o:dién tich dudng anh hudng
W,,, : tai trong lan
W,,,=0.93T/m
LL . =2x1x1x(14.5+14.5x0.854+3.5x0.708)+2x1x0.93x(0.5x49.4)=96.15T

lan
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LL,, 4 2 me= 2x1x1x(11+11x0.959)+2x1x0.93x(0.5x49.4)=80.533T
Vay t6 hop HL duoc chon lam thiét ké
Vay toan bo hoat tai va tinh tai tinh todn tic dung Ién bé md la:

Noi Nguyén nhan
luc Trang thai gi6i
DC DW LL PL han
(yp=1.25) (yw=1.5) (y=1.75) (yp=1.75) Cuong do I
P(T) | 872.198x1.25 | 57.75x1.5 96.15x1.75 9.72x1.75 1370.68

B. Xdc dinh Tru T2:

1. Cong tac tru cau

Khoi lugng tru cau :

+»+ Khoi luong tru lién tuc :

Hai tru ¢c6 MCN gioéng nhau nén ta tinh gop ca 2 tru
> Khoi luong than tru : V, = 2x10X(6.7x2.5+(3.14/ 4)x2.5%) = 268.54 m°
> Khoi lugng méng tru : V,, = 2x11x8x2.5 = 440@°
> Khéi luong 2 tru : V,, = 26854+ 440= 708.54(713‘

> Khailuong 1 tru: V,, = @ =3542860°

Thé tich BTCT trong cong tdc tru cau: V =708.54m’
So bo chon ham luong c6t thép than tru 1a 150 kg/m®, ham luong thép trong méng tru 1a 80
kg /m?
Nén ta c6 khoi lugng cot thép trong hai tru la:
m,, = 268.54x0.15+ 440x0.08 = 75.48¢ _
1. xac dinh ap luc tac dung lén méng:

finh t&i

| 50m 80m |

Hinh 2-3 Budng anh hudng ap luc Ién méng
- Dién tich dudng anh hudng 4p luc mo: w = 54 m?

DC = Pyt (Gyrt S X0, S = 1104.5?-;;.632.35 _ 205T/m
=(354.28 ) + (20.5+0.11)x65
=1500.97 T

DW = g X =3.5x65=227.5 T
> Do hoat tai

+ Chiéu dai tinh todn ctia nhip L =130 m
+ Pudng anh hudng phan luc tinh gan ding ¢6 so do xép xe thé hién nhu sau:
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HTW]T

3.5T 14.5T 14.5T P=093T/m

L B B

t 50m t 80m f
N

0.914 0.983 0.939

3.514.514.5T 3.514.514.5T

15m P=0.93T/m
IREEREERRN L TRAERERRREEY
L 50m - 80m t

1

- — [ I

0.828 0.914 0.786 0.724 0.663

LL=n.m.(1+IM/100).(P,.y)+n.m.W,,, ®
PL=2P, ;-0

Trong do
n: so lan xe, n=2
m: hé s0 lan xe, m=1;
IM:luc xung kich cua xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P;: tai trong truc xe, y;: tung do dudng anh hudng
o:dién tich duéng anh hudng
Wians Pawic tai trong lan va tai trong ngudi
W,,,=0.93T/m,P,,,=0.3 T/m
+16 hop 1: 1 xe tai 3 truc+ tt [an+tt nguoi:
LL,,=2x1x1x(14.5+14.5x0.914+3.5x0.828) +2x1x0.93x54=162.9 T
PL =2x0.3x54 =324T
+16 hop 2: 1 xe tai 2 truc+ tt [an+tt nguoi:
LL . g2 mue= 2X1x1x(11+11x0.983)+2x1x0.93x54=139.7T
PL =2x0.3x54 =324T
+T0 hop 3: 2 xe tai 3 truc+ tt lan+tt ngudi:
LL,.,=2x1x1x(14.5+14.5x0.917+3.5x0.828+14.5x0.663+14.5x0.724+3.5x0.786)
+2x1x0.93x54)x0.9 =186.8T
PL =2x0.3x54 =32.4T
Vay t6 hop HL duoc chon l1am thiét k&
Téng tai trong tinh dudi ddy dai 1a
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A A Trang théi gi6i
Noi Nguyén nhan han
luc DC DW LL PL
; Cuong do 1
(7p=1.25) (7w=1.5) =175 | (=175 g
P(T) 1500.97x1.25 189x1.5 186.8x1.75 32.4x1.75 3337.11

I1.3. XAC DPINH SUC CHIU TAI CUA COC:

vdt liéu :

-Be tong cap 30 c6 f.” =300 kg/cm?
- Cot thép chiu luc AIl c6 Ra=2400kg/cm*

*  Sutc chiu tdi cua coc theo vdt liéu

Stic chiu tai cua coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai ctia coc theo vat liéu 1am coc tinh theo cong thic sau

Py, =¢.P,.
V6i P, = Cuong do chiu luc doc truc danh dinh ¢6 hoac khong c6 uon tinh theo cong thic :

P, = ¢.{m,m,f,".(A, - Ay +£,.A)=0,75.0.85[0,85.,".(A, - A) +£,.A]

Trong do6 :

¢ = Hé s0 suc khang, ¢=0.75

m,,m, : Cdc hé s6 diéu kién lam viéc.

f.” =30MPa: Cuong do chiu nén nho nhat cua bétong
f, =420MPa: Gi6i han chdy déo quy dinh cla thép
A.: Dién tich tiét dién nguyén cua coc

A =3.14x1000°/4=785000mm’

A Dién tich ctia c6t thép doc (mm?).

Ham lugng c6t thép doc thuong hop 1y chi€ém vao khoang 1.5-3%. v6i ham lugng 2% ta c6:
A =0.02xA =0.02x785000=15700mm’
Vay stic chiu tai cua coc theo vat liéu la:

P, =0.75x0,85x[0,85x30x(785000-15700)+ 420x15700] = 16709.6x10*(N).

Hay P, = 1670.9 (T).
*. Sifc chiu tdi cia coc theo ddt nén: P,=Pg,

-Stic chiu tai ctia coc dugc tinh theo cong thic sau: (10.7.3.2-2 22TCN-272-05 )

V6i coc ma sat: Pan = ¢pq “Ppt 0y Ps
Co: P, = qp.A,
PS = qS'AS
+P, : sttc khdang mii coc (N)
+P, : stc khang than coc (N)
+(,: stc khang don vi mii coc (MPa)
+q, : stc khang don vi than coc (MPa)
0,=0,0025.N, < 0,19(MPa)_Theo Quiros&Reese(1977)

+A, : dién tich bé mat than coc (mm?)

S
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+Ap

: dién tich miii coc (mm?)

+¢,, : hé s0 stic khang doi véi stic khang miii coc quy dinh cho trong Bang 10.5.5-3 dung

+(qu

cho céc phuong phép tach roi sic khang ctia coc do stc khang ctia mii coc va stc
khéng than coc. Doi véi dat cat ¢, = 0,55.

: hé s stic khang doi véi stic khang than coc cho trong Bang 10.5.5-3 dung cho cac
phuong phép tach roi stic khang cua coc do stc khang ctia miii coc va stic khang
than coc. Doi véi dat sét ¢, = 0,65.D6i v6i dat cit ¢, = 0,55.

- Stic khdng than coc cua M6 :

Khi tinh stic khang thanh bén bo qua 1D tinh tir chan coc trd lén.

Stic chiu tai ciia coc tru M1 theo ma sét thanh bén

Chiéu Chiéu Dién tich
N day tinh bé mat coc X
Lop ai |2V Y| Ctogn | Trang | | Ay p | 9S0002SNAO' | PAg,

L, thdi . (KN) (KN)

- L, =3,14.L,

m
(m) (m?)

Lop 1 6 6 Via | 4 31.4 50 1570
Lop 2 10 10 Via | 8 18.8 87.5 1645
Lop3 | 5 5 Chat | 15 28.3 100 2830
Lop4 | oo 2 Chat | 20 6.28 50 314
2P 6045

-Stic khang miii coc:

P, =0,057.N.10° = 0,057.40.1000 =2280 (KN)

Téng stic chiu tai clia mot coc don:

P4, = 0,55.Pp+0,55.Pg = 0,55x2280+0,55x6045 = 4578 (KN) =457.8(T)

- Swrc khang thdn coc cua Tru :

Khi tinh stic khang thanh bén bo qua 1D tinh tir chan coc trd lén.
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Strc chiu tdi cua coc tru T2 theo ma sdt thanh bén

x Chiéu Dién tich
Chiéu 4 .
diy ’ai]l bé mat coc 3
. tin = =0,0025.N.10 P=A..q,
Lép dat | thuc to4n Tragg N AsL. P % 4
L thai =3,14.L, (KN) (KN)
y | M (m?)
Lép 1 7 8 Via 4 25.12 50 1256
Lép 2 8 8 Via 8 25.12 87.5 2198
Lép 3 6 6 Chat | 15 28.3 100 2830
Lép 4 0 2 Chat | 20 6.28 50 314
2P 6284

-Sttc khang miii coc:
P, = 0,057.N.10° = 0,057.20.1000 = 2280(KN)
Téng stic chiu tai ctia mot coc don:
P4, = 0,55. Pp+0,55.Pg = 0,55x2280+0,55x6284= 4710(KN) =471(T)

* Tinh s6 coc cho méng tru, mo:
n=BxP/PCQC

Trong doé:
B: hé so ké dén tai trong ngang;
B=1.5 cho tru ,f= 2.0 cho m6(md chiu tai trong ngang 16n do ap luc
ngang cua dat va tac dung cua hoat tai truyén qua dat trong pham vi lang thé truogt cta
dat dap trén mo).

P(T) : Tai trong thang ding tac dung 1én méng md, tru da tinh & trén.
Pcoczmin (Pvl’Pnd)

ijlilcg Tén Pvl Pnd Pcoc | Taitrong | HEs6 | s6coc | Chon
Tru giﬁa T2 1670.9 |471.0 471.0 3337.11 1.5 7.09 12
Taimo | M1,2 | 1670.9 |457.8 457.8 1370.68 2 2.99 6

IIL. KHOI LUONG PAT PAP HAI PAU CAU.

Chiéu cao dit dip 6 ddu mo6 12 5.9 m nhu vay chiéu dai doan dudng diu cdu la: L

5.84+4.2=10m, d6 doc mai ta luy 1:1.5

dau =

V, = (Fp® Ly )"k = 2%(5.9%11.5% 10)*1.2= 1628 (m®)
K: hé s6 dapnén k=1.2
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1V. KHOI LUGNG CAC KET KAU KHAC:
a) Khe co gian

Toan cdu c¢6 3 nhip lién tuc. Do d6 ¢6 2 vi tri dat khe co gidn dugc 1am trén toan bo bé rong
cdu, vi vay chiéu dai chiéu trén toan bo cau la: 2*10 =20 (m).
b) Goi cdu

Toan cau ¢6 12 (cai).
c) Dén chiéu sdng

Dua vao do doi cta dén va nhu cau can thiét chi€u sang trén cau ta tinh dugc s6 deén trén
ciu. Theo tinh todn ta bo tri deén chi€u sdng trén ciu so le nhau, mdi cot cdch nhau 43.4(m),
nhu vay s6 dén can thiét trén cau 1a 10 cot.
d) ong thodt nucc

Dua vao luu luong thoat nudc trén mat cau ta tinh ra s6 6ng thoat nudc va bo tri nhu sau:
ong thoat nudc dugc bo tri & hai bén cdu, bd tri so le nhau, moi onga cach nhau 10(m), nhu
vay sO Ong cén thiét trén cau la 44 ong.

V.BIEN PHAP THI CONG:
A Thi cong md cdu:
Budc 1 : Chuan bi mat bang.
-chuén bi vat liéu ,may moc thi cong.
-xac dinh pham vi thi cong,dinh vi tri tim mo.
-ding mdy Ui ,két hop thu cong san Gi mat bang.
Budc 2 : Khoan tao 16
- dua may khoan vao vi tri.
- dinh vi tri tim coc
- Khoan tao 16 coc bang may chuyén dung véi 6ng vich dai suét chiéu dai coc.
Buide 3 : D6 bé tong 1ong coc
- Lam sach 16 khoan.
- Dung ciu ha l16ng c6t thép.
- Lép ong dan ,tién hanh d6 bé tong coc
Buoc 4:
- Kiém tra chat luong coc
- Di chuyén mdy thuc hién cdc coc ti€p theo .
Buoc 5 :
- dao dat ho mong.
Buoc 6 :
- Lam phang hé méng.
- dap dau coc.
- d6 bé tong ngheo tao phang.
Buoc 7 -
- Lam sach hé méng ,lap dung da gido van khuon ,c6t thép bé méng ; D6 bé tong bé mong.
- Théao d& vang chong ,van khuon bé.
Buoce 8 :
- Lap dung da gido van khuon ,c6t thép than md ; D6 bé tong than mé.
- Lap dung da gido van khuon ,cot thép tudong than ,tudng cdnh mo.
- Théo d& van khuon da gido.
- Hoan thién mo sau khi thi cong xong két cau nhip.
B .Thi cong tru :
Buoc 1 : Xac dinh chinh xéc vi tri tim coc ,tim dai
- Xay dung hé thong coc dinh vi, xac dinh chinh x4c vi tri tim coc, tim tru thap
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi
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Budc 2 : Thi cong coc khoan nhoi
- Lép dat hé thong cung cap dung dich Bentonite, hé thong bom thai vita mun khi khoan coc
- Dung mdy khoan tién hanh khoan coc, Ha 16ng cot thép, d6 bé tong coc
Buoc 3 : Thi cong vong vay coc van
- Lap dung coc van thép loai Lassen bing gia khoan, Lip dung vanh dai trong va ngoai,
Pong coc dén do sau thiét ké
- Lép dat may bom x6i hiit trén hé néi, x6i hidt dat trong h6 méng dén do sau thiét ké
Bucoc 4 : 'Thi cong bé méng
- D6 be tong bit ddy, hit nuéc hd méng
- Xt ly dau coc khoan nhoi.
- Lép dung van khuon, cot thép, d6 bé tong bé méng
Budc 5 : Thi cong thap cau
- Ché tao, lap dung da gido van khuon than théap 1én trén bé tru
- Lép dat cot thép than thap, d6 bé tong than thép timg dot mot. Bé tong duoc cung cip bang
cau thap vd mdy bom
- Thi cong than thap bang van khuon leo ting doét mot
- Dam ngang thi cong bang da gido van khuon c6 dinh
Buéc 6 : Hoan thién
- Théo d& toan bo hé da gido phu trg, Thao d& c4u thdp, Hoan thién thap
C .Thi cong két cdu nhip
Budc 1 : Thi cong khoi KO trén dinh céc tru
- Tap két vat tu phuc vu thi cong,Lap dung hé da gido md rong tru,Du ting luc cac bo cap
trén cdc khoi KO,Lap dat van khuon, cot thép, do bé tong khoi K0O,Co dinh cdc khoi KO va
than tru thong qua cac thanh du tng luc,Khi bé tong dat cuong do, thio d& da gido mo
rong tru
Bude 2 : Dic hang can bang
- Lap dung cdc cap xe dic can bang lén cac khoi KO
- D3 be tong cdc dot dic trén nguyén tic d6i xiing can bing qua céc tru
- Khi bé tong du cuong do theo quy dinh, tién hanh cang kéo cot thép
- Thi cong dot dic trén da gido
Bugdc 3 : Hop long nhip bién
- Di chuyén xe diic vao vi tri dot hop long, dinh vi xe diic
- Can chinh cdc dau dam trén mat bang va trén trac doc
- Dung cdc thanh chong tam, cang céc thanh DUL tam thoi
Khi bé tong di cuong do, ti€n hanh cang kéo cot thép
- Bom vita 6ng ghen
Bucdc 4 : Hop long nhip chinh
Trinh tu nhu trén = Hoan thién ciu
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LAP TONG MUC PAU TU CAU PHUONG AN III

Khoi
TT Hang muc Ponvi | luong | Pon gid (d) | Thanh tién (d)
Téng miic dau tu d A+B+C+D | 50,308,526,680
A | Gia tri du toan xay lap d AI+All | 40,956,702,600
Al | Gia tri DTXL chinh d I+1I+111 | 37,233,366,000
I | Két cau phan trén d 23,261,960,000
1 | Dam BTCTUST lién tuc+ Nhip dan m’ 1219.74 | 15,000,000 | 18,296,100,000
2 | Cot thép dam lién tuc + Nhip dan T 195.2 | 15,000,000 | 2,928,000,000
3 | Bé tong lan can,gd chéin m? 149.5 2,000,000 220,000,000
4 | Cot thép lan can,gd chian T 21.5 | 15,000,000 247,500,000
5 | Goiciu Cai 28 | 5,000,000 140,000,000
6 | Khe co gidn m 46 | 3,000,000 138,000,000
7 | L6p phtt mat cau m’ 390.6 | 2,200,000 859,320,000
8 | ong thoat néc Cai 44 150,000 6,600,000
9 | bién chi€u sang Cai 10 | 14,000,000 140,000,000
10 | Lép phong néc m’ 2387 120,000 286,440,000
II | Két cau phan dudi 13,771,920,000
1 | Coc khoan nhoi m 1200 | 5,000,000 | 6,000,000,000
2 | Bé tobng mo, tru m’ 1350.8 | 2,000,000 | 2,701,600,000
3 | Cot thép mo, tru T 185 | 15,000,000 | 2,775,000,000
4 | Cong trinh phu trg % 20 II, ...11I, | 2,295,320,000
IIT | Puong hai dau cau 199,486,000
1 | Dap dat m’ 1628 62,000 100,936,000
2 | Méng + mat dudng m’ 115 370,000 42,550,000
3 | ba hoc xay m’ 100 560,000 56,000,000
AIl | Gia tri xay lap khac % 10 Al 3,723,336,600
1 | San 14p mat bang thi cong
2 | CT phuc vu thi cong
3 | Chuyén quan, may, DBGT, l4n trai
B | Chi phi khac % 10 A 4,095,670,260
1 | KSTK, tu vin, bao hiém
2 | Chi phi ban quan ly
3 | Khénh thanh ban giao, dén bil
4 | Chi phi ra phd bom min
C | Truot gia % 5 A 2,047,835,130
D | Du phong % 6 A+B 2,703,142,372
Chi tiéu In’ cdu 17,311,534
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PHUONG AN 3: CAU GIAN THEP

I. MAT CAT NGANG VA SG PO NHIP
-Khé cau 8.5 +2x 1.0m

- Gian c6 duong bién song song c6 thanh diing thanh treo.

- Chiéu cao gian H= 8 m.

- Chiéu rong khoang gian d = 9.5 m.

- S6 khoang dan n = 10.

- Thép hop kim thap c6:
+ Cudng do chiu luc doc truc R,=2700kG/cm?.
+ Cuodng do chiu nén khi uén R, =2800kG/cm”.

+ Trong luong riéng y =7.85 T/m’.

- Khoang cach tim 2 gian chu :B=9.0 m.

- Chiéu dai tinh todn gian cu L = 60 m.
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Hinh 4.18. Cdu tao hé dam mdt cdau
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1. Cau tao hé mat cau.
-L6p phtt mat cau gom 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ Lép phong nude 2cm
+L6p dém tao déc 2 cm
+ Chiéu day trung binh cta 16p phti mit cau d, = 12 cm va y =2,25T/m3
2. Xac dinh tinh tai.
* Tinh tai giai doan I:
-Trong lugng ban BTCT mat cau: g,,. = 2.5(0.2x8.5+ 0.15x4.8) = 6.3 T/m.
- Trong lugng hé mit cdu c6 dim doc, ddm ngang khoang 0.08 T/m?
" Trong luong dam d& duong ngudi di bo 0.04 T/m?
= Tinh tai giai doanI1a:
Eme  =95.61 +0.08x8 = 6.25 (T/m)
Tai trong phan boé cho mot dam Ia.
g =6.25 /5 = 1.25 (T/m).
* Tinh tai giai doan II:
-Trong lugng 16p phi mat cau
g, = 0,12 x8.5x2,25=2.43 T/m
Vay thé tich 16p phit mit cau cho mot nhip 1a :
Vip = 0,12 x8.5x60 = 64.8 m3
- G0 chén banh:
Trong lugng go chan banh:
gcb=2 x(0.2 + 0.15) x0.3 x2.5 = 0.525 T/m
Thé tich ctia gd chan banh
V =2x(0.2 + 0.15) x0,3x180 = 37.8 (m’)
Trong lugng 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
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Thé tich lan can: V |, ., = 2x0.24x240 = 115.2(m?)
= Tinh tai giai doan IT 12 :
g2 =297+ 0.525 + 2x0.6006 = 4.696 T/m
* Trong luong gian chu duoc tinh bang cong thic:
axn, xk+ pxg,.+n,(9,. +9,)b .

R L
——-n,xbx(1+a)L
v

gdan =

Trong do6 :
g — Trong lugng gian chl (dam) trén 1m dai

N, nt' ,n, :1a cdc hé s6 vuot tai hoat tai ,tinh tai va cac 16p mat cau .
Theo tiéu chuan 22TCN 272-05 :n, =1.75,n, =1.5,n, =1.25

K — Tai trong phan bo déu cta hoat tai ¢6 ké dén hé s6 xung kich va hé s6 phan phoi

ngang

K= m(1+ %)nm% K + N
Vé6i : kg - Tai trong tuong duong clia mot lan xe 0t0 tra v6i duong anh hudng tam giac co
dinh & % nhip :

145 KN 145 KN 3.5KN

15 43 43 45

0.821
0.75
0.678

_Pxy, 145x(0.821+0.75)+3.5x0.678

k= =1.02 T/m
0.5% 60x0.821

N - Hé s6 phan phoi ngang cta 6to

m — Hé s0 lan xe = 1 (Hai lan xe)

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

Tai trong phan b déu cua nguoi di bo : 0.3x1.5 = 0.45 (T/m).
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g, : Trong lugng hé¢ dim mat cau trén 1m* mat bang gifta hai tim gian (khi c6 dam

ngang va dam doc hé mat cau) 1ay so bd 12 0.1 T/m2 => gdmc = 0.1 x 8.5 ==0.85 T/m.

R — Cudng do tinh todn ctia vat liéu. R =27000 T/m?* ( Tinh vé6i cau gian)

v - Trong luong riéng cta thép : y = 7.85 T/m’

L — Chiéu dai nhip tinh toan cta gian : 1 = 60 m.

a,b — Hé so dac trung trong luong. So bo chon: a=b=3,5

« : 1a hé s6 tinh dén trong lugng cua hé lién két , 1ay = 0,1

3. Tinh toan hé s6 phan phoi ngang cta gian chu:

- Tinh theo phuong phdp don bay.

So d6 tinh nhu hinh vé:

330

Hinh 4.19.S0 do tinh hé so PPN

- Ta x€p tai doan xe HL-93, ngudi. Ta dugc hé s6 phan phdi ngang nhu sau.
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Poan xe HL-93: 1y 03 = 0.5%(0.866+0.656+0.517+0.308) = 1.174

Nguoi di b0 : Mg =(1.23+1.05)x0/2 = 0
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=> Tai trong tuong duong :
K= m(l + %jnmgg Ky + Ny, b0, =1x125x1.174x0.747 +0x1.5x0.3=1.866 T/m
axn, xk+ I‘1X Deime + N2 (Ine + glk)B
gian = R =xL
——-n,xbx(@+a)L
Y

)  35x1.75x1.866+ 15x4.696 +1.25x (5.61+0.85) x3.5
= Bgian = 27000
7.85

x60=1.16 T/m
—-1.1x3.5x60

- Trong luong gian dugc nhan véi hé s6 cdu tao ¢ = 1.8
Zoian=1.8x1.16 =2.083 T
- Trong luong ctia hé lién két la:
gy = 0.1 X g4, = 0.1 x 2.088=0.2088 T/m
- Trong luong ctia 1 gian chinh la:
Gg = gy + glk = 2.088 +0.2088=2.2968 = 2.3 T/m
=> Trong luong thép cua toan bo 1 két cau nhip la :
G,=2.3x60=138T
=> Trong luong thép cua toan bo 3 nhip la :
G =3x138=414T
4. Tinh todn khoi lugng méng mo va tru cau

a.MédngmoM,
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«* Khoi luong mo cau :

»  Khoi lugng tuong canh : V= 2*(1.5%7.1+3.88%6.55%0.5+6.55%3.22)*0.5
=44.45 m’
» Khoi luong than mo
V= (3.2%1.5%12,5) = 60 m’

Khéi luogng tuong dinh:V,,= [(0.5%1.5]*%12,5 = 9,375 m’
> Kh6i luong bé m6 : V,, = 5%2,5%13,5 = 168,75 m’
» Ta c6 khoi luong mot mo : Vy, = 44.45+60 +9,375 +168,75 = 282.60 m’
> Khéi luong hai mo : V = 282,6 * 2 = 656 (m°)
So bo chon ham luong c6t thép trong mé 80 kg /m®
Khoi lugng cot thép trong mo 1a : G = 0.08%656 = 45,21 T
% Xac dinh so6 coc trong mé M0

- Luc tinh todn dugc x4c dinh theo cong thic:
Q= Z mY:Q,

Trong d6:  Q, = Tai trong tiéu chuin

1,Y;: Hé s6 diéu chinh va hé s6 tai trong
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- Hé s6 tai trong dugc 14y theo bang 3.4.1-2 (22TCN272-05)
> Do tinh tai

Puong anh hudng ap luc 1én goi

60m

e

Puong dnh hudng dp luc 1én moé MO
- Dién tich duong anh huéng ap luc goi : © =30 m?
+ Phan luc do tinh tai nhip

DC

nhip

= 1.25%(6.422+2%3.41)*30 =496,6 T
+ Phan luc do tinh tai ban than Mo

DC,, = 1.25%282,6%2.5= 883,12 T

try
+ Phan luc do tinh tai 16p phu va lan can go chian
DW =1.5%4.696*30=211,32 T
» Do hoat tdi
Do hoat tai

- Do tai trong HL93 + nguoi (LL + PL)

LL=nm.y .(1+%).(Pi .y; )+ 1.75 @ (PL + WL)

Trong do:
n:Solan xe,n=2.
m: Hé so lan xe, m = 1.
IM : Luc xung kich (lyc dong ) ctia xe, Theo 3.6.2.1.1
y : Hé so tai trong, ¥ =1.75
ong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k& gom tai trong 9,3KN/m phan bo déu theo

chiéu doc.
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+PL : Tai trong nguoi, 3 KN/m? => Tai trong ngudi bo hanh phan b6 doc trén cau 1a
PL =0%*3 =0 KN/m
+ Chiéu dai tinh todn ctia nhip L = 60 m

+ Pudng anh hudng phan luc va so do xép xe thé hién nhu sau:

P=14.5T P=14.5T P=3.5T

p=0.93T/m

| | | l | l

60m

P=11T_P=11T

p=0.93T/m

60m

So do xép tdi lén duong dnh huong dp luc mé

Tir so d6 xép tai ta xac dinh duoc phan luc goi do hoat tai tic dung.
- Vi t6 hop HL-93K (xe tai thi€t k€ + tai trong ngudi+tai trong lan)
LLjy o3k = 14.5%x(1+0.928) + 3.5x0.856 +30x (2x0.45+0.93) = 85,85 T
- V6i t6 hop HL-93M (xe hai truc + tai trong l1an)
LLyy o3m = 11.5%(140.98) + 30x0.93 = 56,61 T
= LL,,, = Max( LLyy s LLig osn) = LLig o3k = 85,85 T
- Khi xép 2 lan xe bat 1gi hon ta c¢6 phan luc 1én mo6 do hoat tai
LL =2x1x1.75x1.25x[14.5% (1+0.928)+3.5x0.856)]+1.75 x 30x (2x0.45+0.93)
=226,073 T
Téng tai trong tdc dung lén ddy dai

Ppy, au = 496,6+ 883,12 + 211,12 + 226,073 = 181691 T
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- Xac dinh stic chiu tai cua coc:
Du kién chiéu dai coc 1a: 20 m
+Theo vat liéu lam coc:
" Chon coc khoan nhéi bang BTCT duong kinh D = 1.0 m, khoan xuyén qua cédc
16p dat dinh c6 géc ma sat (o, ), va 16p a Sét c6 géc ma sat ¢, = 30°.
+ Bétong méc 300 c6 R, = 130 kg/cm?
+ Cot chiu luc 18 & 25 AIl ¢6 F = 88,36 cm?, R, = 2400 kg/cm*

Xac dinh strc chiu tai clia coc
» Stic chiu tdi cua coc theo vit liéu :

=Py, =o(m.m.R, F,+R,.F,)
Trong do6 :
- @:hés6uondoco=1
- m,: hé sd diéu kién lam viéc, do coc dugc nhdi bétong theo phuong ding
nén m, = 0,85
- m,: hé s diéu kién 1am viéc ké dén bién phdp thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = 0,785 m*
- R, : Cuong do chiu nén cua bétdong coc
- R, : Cuong do cta thép chiu luc
- F, : Dién tich c6t thép chiu luc

1.100°

= R, = 0,85X0,7X{0,130X.( j+ 2,4X88,36} =1000.5 (T)

Siic chiu tai cia coc theo diéu kién dat nén xac dinh theo cong thiic :
Q =¢xQ, =¢,Q, +9,Q C_
Trong do :

* Q,: Stc khdng d& cua mili coc (T) Q, =q, x A

= Q. : Sic khang d& cua than coc (T) Q, =0, x A

* @, =0.55h¢ s06 stic khdng d& cua mii coc

*  ¢,=0.65 he¢ so stc khéng dd cua than coc

= g, : Siic khdng d& don vi ctia miii coc (T/m?)

* q, : Stic khang d& don vi ctia than coc (T/m?)

» A, :Di¢n tich miii coc (m %)

* A :Dién tich chia bé mit than coc (m?)
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» Xéc dinh stic khdng don vi ctia miii coc q, (T/m?) va sttc khdng miii coc Q o
Miii coc dat & 16p cudi cling — dd voi (c6 N = 30).Theo Reese va O’Niel (1998) c6 thé wdc
tinh sitc khdng miii coc don vi biang c4ch st dung tri s6 xuyén tiéu chuan SPT , N.

Véi N < 75 thi q, =0.057 * N (Mpa)
Ta c6 suc khang mii coc don vi g, =0.057 x 20 = 1.14 (Mpa) = 114 (T/m?)
Q,=114*3.14* 1.0%/4 =134,235 (T)

> Xd4c dinh stic khdng don vi clia than coc g, (T/m?) va siic khang than coc Q.

- Trong dat dinh : g,= axs$,

Trong do6 :
= S, : Cuong do khang cit khong thoat nuéc trung binh (T/m?)
S, =6x107x N (T)
" ¢« :hés6dinh bim
» L&p2— catthd chatvia S,=0.006 x 4 =0.024 (Mpa)
=>a =0.55
q,= axS,=0.55x0.024 =13,2. 10 (Mpa) = 1.32 (T/m?)
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stc khang bén don vi ¢, cua than coc dugc xac
dinh theo cong thiic :
= (, =0.0028 N v6i N < 53 (Mpa)
= L6p | — méat dat thién nhién g, = 0.0028 x 8 = 0.0224 (Mpa) = 2.24
(T/m?)
» Ldp 3 —sét sdi thach anh g, =0.0028 x 15 =0.042 (Mpa) = 4.2

(T/m?)
Lép 4 — sét dd san clng g, = 0.0028 x 20 = 0.056 (Mpa) = 5.6 (T/m?)

Bang tinh stc khang than coc trong nén dat

Lop | Chiéu dai coc trong 16p diat (m) | q, (Timd) | As(m?) Q:(T)
1 4,20 2.24 15.647 35.05
2 8,10 9.9 62.589 619.631
3 6,30 4.2 31.295 82.558
4 1.4 5.6 35.404 131.44
Téng 20 868.679

Tudotacd:

Stic chiu tai cua coc tinh theo diéu kién datnén QT
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Q" =0.55%134.235 + 0.65%868.679 = 640.78 (T)
. Xdc dinh so' luong coc khoan nhoi cho méng mo' M,
Phan luc tai goi do t6 hop tai trong & trang thai gii han cudong do 1 1a:

Rpgy i = 1816,91 T

Cic coc duoc bé tri trong mat phang sao cho khoang céch giita tim cic coc a > 3d (d :

Puong kinh coc khoan nhoi). Ta c6 :

Vay s0 luong coc so bo 1a :

n = Bx R =2.0x 181691 =4,7 (coc).
P 670,78

Véi B - Heé s kinh nghiém xét dén luc ngang va momen S =2.0

Diing 6 coc khoan nh6i ¢1.0 m b6 tri trén hinh vé.

100

300

475 475

=8

Hinh 4.21.Mdt bang méng moé' M,
b . Méng tru cau T2
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» Khoi lugng than tru :
V= T#[7%243,14%2%/4)4+2%(3,14%1,5%/4)*6 = 141,18 (m°)
> Khéi luong méng tru : V= (2.5x5x11) =137,5(m°)

> Khéi luong dinh tru : V,=2x0.75x11.5 - 2x0.75x0.75/2= 67.875 (m°)

Hinh 4.22 . Cdu tao tru

200
120
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45
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150
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(@)
™~
o £150 | 200 | 150
LO)|
N
500
100 300 | 100

A+

> Khoi luong tru T2: V= 141,18+137,5+67.875 = 347,56 (M)

Khéi lugng 2 tru: V = 347,56 *2 = 695.12 (m?)

A+

200

So bo chon ham lugng cot thép than tru 1a : 150 kg/m®, ham lugng thép trong méng tru 1a

80 kg/m3

Nén ta c6 :Khoi lugng cot thép trong 2 tru la

G =0,15*%(141,18 + 67,875)*2 + 0,08*%137,5%¥2 = 127,1 T

% Xac dinh so coc trong tru T2

- Luc tinh todn dugc x4c dinh theo cong thic:
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Q= Zﬁi yiQ

Trong d6:  Q, = Tai trong tiéu chuén
1,Y;: Hé s6 diéu chinh va hé s6 tai trong
- Hé s6 tai trong dugc 14y theo bang 3.4.1-2 (22TCN272-05)
» Do tinh tai

Puong anh hudng ap luc lén tru

60 60

1

DPuong anh huong dp luc lén tru T2
- Dién tich dudng 4nh hudng 4p luc g6i : @ = 60 m?
+ Phan lyc do tinh tai nhip

DC,i, = 1.25%(6.422+2%3.41)*60 = 993,11 T

nhip
+ Phan lyc do tinh tai ban than Mo
DCtru = 1.25%347,56%2.5 =1086,125 T
+ Phan luc do tinh tai 16p phti va lan can
DW = 1.5%4.696 *60 = 422,64 T
» Do hoat tai
Do hoat tai

- Do tai trong HL93 + nguoi (LL + PL)
LL=nm.y .(1+%).(Pi .yi + 1.75 @ (PL + WL)

Trong do:
n: SO lan xe ,n=2.
m: Hé so lan xe, m = 1.
IM : Luc xung kich (lyc dong ) cta xe, Theo 3.6.2.1.1
y : Hé s6 tai trong, y =1.75
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(1+M) =1.25,v61 IM = 25%
100

P.

1

, 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€ gom tai trong 9,3KN/m phan bd déu theo chiéu
doc.
+ Chiéu dai tinh todn ctia nhip L = 60 m

+ Pudng anh hudng phan luc va so do xép xe thé hién nhu sau:

P= 0’93 T/m 35 14 1425 35 145 145
A A A A [l L 1]l ] 1]
60 m Eg _60m

So do xép tdi lén duong anh huong dp luc tru T2

Tl so d6 xép tai ta xac dinh duogc phan luc go6i do hoat tai tic dung.

-V6i t6 hop HL-93K (xe tai thiét k€ + tai trong ngudi+tai trong 1an)

LLy o = 145 x (140.928+0.678+0.606) + 3.5 x (0.856+0.75) +60 x (2 x
0.45+0.93)

=162T
- Véi t6 hop HL-93M (xe hai truc + tai trong lan)
LLy o = 11.5% (140.98) + 60x0.93 = 77,6 T

= LL,,x = Max( LLyy os3x; LLyy; o3m) = LLyy o3¢ = 162 T

- Khi xép 2 lan xe bat 1gi hon ta c¢6 phan luc 1én mo6 do hoat tai
LL = 2x1x1.75x1.25x[14.5x (140.928+0.678+0,606)+3.5 x (0.856+0.75)]
+1.75x60 X (2x0.45+0.93)
=420,50 T
Téng tai trong tdc dung lén ddy dai
Ppqy o = 1086,125+ 1816,91 + 422,64 + 420,50 = 3746,17 T
% Xac dinh stic chiu tai cua coc:

Trang: 58



Du kién chiéu dai coc 1a: 20 m
+Theo vat liéu lam coc:
. Chon coc khoan nhéi bang BTCT dudng kinh D = 1.0m, khoan xuyén qua cac
16p dat dinh c6 géc ma sat (o, ); va 16p 4 Sét c6 géc ma sét ¢, = 30°.
+ Bétong mac 300 c6 R, = 130 kg/cm?
+ Cot chiu luc 18 & 25 AIl ¢6 F = 88,36 cm?, R, = 2400 kg/cm?

Xac dinh strc chiu tai clia coc
» Stic chiu tdi cua coc theo vit liéu :

=Py, =o(m.m,. R, F,+R,.F,)
Trong do :
- @:hés6udndoc =1
- m,: hé sd diéu kién lam viéc, do coc dugc nhdi bétong theo phuong ding
nén m, = 0,85
- m,: hé s6 diéu kién 1am viéc ké dén bién phdp thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = 0,785m*
- R, : Cuong do chiu nén cua bétong coc
- R, : Cuong do6 ctia thép chiu luc
- F, : Dién tich c6t thép chiu luc

7.100?

= R, = O,85x0,7x{0,130x.( j+ 2,4X88,36} =10005 (T)

Siic chiu tai cna coc theo diéu kién dat nén xac dinh theo cong thic :
Q =9xQ, = 9 Q, + 9, Q.
Trong do :

* Q,: Stc khdng d& cua miii coc (T) Q, =g, x A

= Q. : Sic khiang d6 cua than coc (T) Q, =0, x A

" @, =0.55h¢ s0 stc khdng d& cua mili coc

*  ¢,=0.65 h¢ so sic khéng d& cua than coc

= g, : Stc khang d& don vi clia miii coc (T/m?)

* (, : Sitic khang d& don vi clia than coc (T/m?)

= A, : Dién tich miii coc (m?)

» A :Dién tich cha bé mit than coc (m?)

» Xéc dinh stic khang don vi ctia miii coc g, (T/m?) va sttc khdng miii coc Q 5
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Miii coc dat & 16p cudi cling — dd voi (c6 N = 30).Theo Reese va O’Niel (1998) c6 thé udc
tinh sic khdng miii coc don vi bang céch st dung tri s6 xuyén tiéu chuan SPT , N.

Vé6i N < 75 thi q, =0.057 * N (Mpa)
Ta c6 suc khang miii coc don vi g, =0.057 x 30 = 1.71 (Mpa) = 171 (T/m?)
Q,=171*3.14* 1.0%/4 =134,235 (T)

> X4c dinh stic khdng don vi ctia than coc g, (T/m?) va stic khang than coc Q.

- Trong dat dinh : g,= axS$,

Trong do6 :
= S, : Cudng do khang cit khong thoat nudc trung binh (T/m?)
S, =6x10"xN(T)
" o :hés6dinh bam
» Lop2-— catthéchatvua S,=0.006x 3 =0.018 (Mpa)
=>a =0.55
0,= @xS,=0.55x0.018=9.9. 10° (Mpa) =0.99 (T/m?
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stic khang bén don vi (|, cua than coc dugc xac
dinh theo cong thic :
= (, =0.0028 N v6i N < 53 (Mpa)
= L6p 1 — méat dat thién nhién g, = 0.0028 x 8 = 0.0224 (Mpa) = 2.24
(T/m?)
» Ldp 3 —sét sbi thach anh ¢, =0.0028 x 15 =0.042 (Mpa) = 4.2
(T/m?)
» Lép4—sétddsan clng g, =0.0028 x 20 = 0.056 (Mpa) = 5.6 (T/m?)
Bang tinh siic khang than coc trong nén dat

Lop | Chi€u dai coc trong 16p dat (m) | q, (Timd) | As(md) Q:(T)
1 4,20 2.24 15.647 35.05
2 8,10 9.9 62.589 619.631
3 6,30 4.2 31.295 82.558
4 1.4 5.6 35.404 131.44
Tong 20 868.679

Tudétacod:

Stic chiu tai cua coc tinh theo diéu kién datnén  Qr

Q, =0.55*134,235+ 0.65*868.679= 640,78 _

o Xdc dinh s’ luong coc khoan nhoi cho tru T2
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Phan luc tai goi do t6 hop tai trong & trang thai gidi han cuong do I 1a:

Ry ai = 3746,17 T
Cic coc duoc bé tri trong mat phang sao cho khoang céch giita tim céc coc a > 3d (d :
Puong kinh coc khoan nhoi). Ta c6 :

Vay s0 luong coc so bo 1a :

n,.= fx R = 2.5xw =6.09 (coc).
P 640,78

Vé6i - Hé s6 kinh nghiém xét dén luc ngang va mémen £=2.5

Ding 8 coc khoan nhéi ¢1.0 m b6 tri trén hinh vé.
100{

,100, 300 | 300 | 300 ,100,

1 1 1 K ki 1

,100 ,

300

, 100 ,

Hinh 4.23. Mdt bang méng tru T2
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L&p tong mdc dau tu
Téng miic dau tu phuong an 111

TT | Hang muc cong trinh an Khoi bon gid Thanh tién
' ' vi luong 1000 d 1000 d
Téng mic ddu tu P/a 11 A+B+C 45,016,740
A | Gid tri du toan xay lap [+1T+111 39,614,731
I Két cau phan trén
1 Bon nhip gian thép T 552 35,000 19,320,000
2 Bétong lan can,gd chin m? 115,2 3,000 345,600
3 Bétong Asphalt mat cau m? 184,8 3,200 590,400
4 Gai cau thép Cai 8 2,200 17,600
5 Khe co gian m 50 3,000 150,000
6 L6p phong nuée m* 91.3 300 28,500
7 Heé thong chiéu sang Cot 20 18,000 360,000
8 ong thoat nudc Cai 10 850 8,500
Téng 1 23,963,856
I Két cau phan dudéi
1 Bé tong mo m’ 656 3,000 1,968,000
2 Cot thép mo T 45,21 17,000 768,570
3 Bé tong tru m’ 1042,67 3,000 3,128,010
4 Cot thép tru T 127,1 17,000 2,160,700
5 Coc khoan nho6i D100 m 336 6,000 2,016,000
6 Cong trinh phu trg % (14243+4+5)*20% 2,008,256
Tongll 12,049,536
I+11 36,013,392
III | Xay lap khac(%) ‘ % ‘ (I+1)*10% 3,601,339
A = [+1I+I1T 39,614,731
B, | Chi phi khac(%) (I+ID*10% 3,601,339
1 | Khao sat thiét k€, QLDA %
2 | Dénbu, gidi phong mat bang | %
3 | Ra pha bom min %
Téng B 3,601,339
A+B 43,216,070
G Chi phi du phong(%) % (A+B)*5% 1,800.670
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TONG HOP VA LUA CHON PHUGNG AN TKKT

1. Lua chon phuong an :

Qua so sdnh, phan tich wu, nhuoc diém, chi tiéu kinh t€ k§ thuat clia cdc phuong
4n. Xét nang luc, trinh do cong nghé, kha nang vat tu thiét bi clia cdc don vi xay lap
trong nudc, nham nang cao trinh do, ti€p can véi cong nghé thiét k€ va thi cong tién tién,

ddp tng ca hién tai va tuong lai phét trién ctia khu kinh t€.
Dua trén nhiém vu ctia d6 an t6t nghiép.

2. Kién nghi: Xay dung cau qua song Cam - Hai Phong theo phuong an cau dam

don gian véi cac néi dung sau:

Quy mé va tiéu chuan

Cau vinh clru bang BTCT UST duc hang can bang

Khé thong thuyén (ing véi song cap V 1a: B = 25m, H = 3.5m

Khé cau: B= 8,5 + 2x1,0=10,5m.

Tai trong: xe HL93

Tan suét IG thiét ké: P=5%

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

Tién do thi cong

Khéi cong xay dung du kién vao cudi ndm 20.., thai gian thi cong du kién ... nam
3.Kinh phi xay dung:
Theo két qua tinh todn trong phan tinh tdng mitc dau tu ta du kién kinh phi xay dung cau
Hai Phong theo phuong 4n kién nghi vao khoang 43,906,202,626 dong
Nguon von

Toan bo nguon von xay dung do Chinh phu cép va quan ly.
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PHAN II
THIET KE KI THUAT
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CHUONG | : TINH TOAN BAN MAT CAU

| XACEINH TINH TA
Ténh cho 1 mm chiéu réng ctia dai ban

1.Trong luong bén thén mé&t ciu phan ké 2 canh:

Wq=Hy. Y ¢=200.2,4.10° = 480.10°(N/mm)

Trong di: Yo trong luong riong clia ban mat cau
Vo =24 (TIm) = 24(KN/m?) = 24.10%(N/mm?)

2.Trong luong ban myt thua :
Wy =H,. Y ¢ = (Hg+ 80).Y ¢ =(200+ 80)Y ¢ ﬂmo
=> W, =280.24.10 = 6720 .10° (N/mm?)

= 672. 10°(N/mm?)

3.Trong luong cuia 16p phu :

|
|
|
i
Wow = How. Y pw :
How = 75 (mm) |
V o = 2,25.10°N/mm® 803 |
> W, = 75.2,25.10° =168,75.10° (N/mm? ) r
4. Trong luong clia lan can . |
P, = [(865.180 )+(B, -180).75+ |
L
50.255 +535, 5—20 + (8,230). 252 |, i
> P, =[(865.180 }+(500 -180).75+ 50, Bc - 230
50 55 . Bc - 180
50,265 +535. > + (500-230). 225 1. 24.10 Be

= 5,766 (N)
|l .TINH NQ LLZ BAN MAT CAU
- S0 do tinh cia BMC 1a 1 dai ban ngang duoc gia thiét Nhu 1dam lién
tuc ke lén cac goi cting la cdc dam chu
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- Noi lyc tinh cho dai ban ngang c6 chiéu rong 1mm
1. Noi luc do tinh tai

1.1 Noi luc do BMC W,

_ A~
N ‘ e ~
-

DN
\\

H [T T T I T T I T 1171,
1000 1900 1900

Voo = Wew = W4.0.3928.

= 480. 10°0.3928.1900 =3.582(N/m)
My, = Wew= Wg.0.0772.52

= 480. 10°%.0.0772.19002

= 1337.72 (Nmm)
Myyp = We.W= Wq.(-0.1071).5%

= 480. 10°.(-0.1071).1900?

= -1855.83 (Nmm)

1.2 Noi Luc do ban hang
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- s
”_1_% |
| L e S 4o S 5

L
Vago = Wow L = Wy (1+0.636. <)L

1000

=672.10°. ( 1+0.635, 505 )-1000 =8,966 (N)

2

1
Mago = -W,.L 2 /2= -672. 107 5~ =-3360,0 (Nmm)
Mo, = Wo.w.L2 = 672. 10° .10002.(-0.2460) = -1653,12 (Nmm)

Mygo = Wo.w.L2 = 672. 10° .10002.( 0.1350) = 907,2 (Nmm)

1.3 N&i lut do lan can .

150 | | L1 -2
L

- L_l - 850
Voo = Py (141,270, - ). = 5,766. ( 141,270, . ) = 9.04 (N)

S
Mygo = Py.(-1.L ,) = 5,766.(-850) = -4901,1 (Nmm)
My, = P,.(-0,4920.L ) = 5,766.(- 0,4920.850) = -2411,34 (Nmm)
My = P,.(-0,27.L ;) = 5,766.( -0,27.850) = -1323,3 (Nmm)

1.4.No1 luc cho 16p phu
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a Py bbby oy g b
500 1900 1900

L
Vo = Woy[ ( 1+0.635. ?2 ).L, + 0,39288]

=168,75.10°5.[ ( 1+0.635. . =2 ).500 + 0,3928.1900] = 2,244(N)

1900

Mygo = Woy(-0,5) L2 = 168,75. 10° . [(-0,5).5007] = -210,94 (Nmm)

Mype = Wiy [ ( 0,246).L, 2+ 0.0772. S 7
=168,75. 10° [ ( -0,246). 500 2+ 0,0772. 1900 4
= 366.51 (Nmm)

Mygy = Wiy (0,135).L, 2+ (-0,1071). S
= 168,75.10° [ (0,135). 500 2+ (-0,1071. 1900 2= -595.49 (Nmm)

2. NQLW DO HOAT TA
2.1- Tinh ban ké 2 canh. (ban ndm gitta 2 sudon dam)

a) Momen duong 16n nhat do hoat tai banh xe
+ Chi tinh ndi luc véi tai trong truc sau cua xe 3 truc, khong tinh tai trong Ln
(S=2000 ( mm) <4600 ( mm))
+ V6i cc nhip bing nhau (S), Momen duong 16n nhat gan ding tai diém 204
+ Chiéu rong tinh todn cua dai ban khi tinh M(+)
S;, =660 + 0,55.S (mm)
=660 + 0,55 . 1900 (mm)
= 1705 (mm)
* Truong hop 1: Khi xép mot lan xe:
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—
8 1800
3 o
S | | T T
‘ A BECE -
© S DAH M204
oSS
OO

0.2040 S

Mo, = m(y; +¥,)S . W/S, (N.mm/mm)
Vé6iy,=0,204 ; y2=-0,03097
V6i: mlahésolanxe=1.2
W=725KN => M,y,=1,2(0,204- 0,03097)1900.72,5.103/1705
=16775.28 (N.mm)

* Truong hop 2: Khi xép hai lan xe:

1800 >1200 1800

0.4920 L

N | : A E T Y T T T

“‘@“ Talg)

S

S

©)
0.0016 S

0.2040 S
0S

Khoang céch 2 xe 1a 1200 1a gid tri min, c6 thé tang lén dé 14y hiéu (ing max nhat
My =m( D y!" )S*W/S,

Véim=1;y, =0,204; y, =-0,03097; y; =0,0; y, =0,00085
=> My, = 1.(0,204- 0,03097+0,0+0,00085).1900.72,5. 10° /1705 =14048.08
(N.mm).
Trong 2 TH ta lay M,y, = 16775.28 (N.mm). =>Vay TH x&p 1 lan xe dugc khong ché.
b) Momen am 16n nhét do hoat tai banh xe

+ Thuong momen 4m 16n nhat dat tai géi 300

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

S, = 1240 + 0.25*S = 1240 + 0,25.1900 = 1715 (mm)

* Truong hop 1: Khi xép mot lan xe:
Trang: 70
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Puong anh hudng c6 tung do 16n nhat tai 206

1800
\/V/WE’ ‘ ‘ A m
- o o SN e o
[% S £ S.,, DAH M300
Q S 33 So
(en)
My =m(D Y} )S*W/S,,
Hé s6 lan xe m = 1,2: y, = -0,1029; y, =-0,073653
Mg =-1,2(0,1029+0,073653).1900.72,5.10%/1715 = -17017.03 (N.mm)
* Truong hop 2: Khi x€p hai lan xe:
1800 >1200 1800
/W* *M
- 2 S [P o=
S ® S £ S,, DAH M300
Q S 33 So
(e)

M;y, = m( Z y;' )S¥W/S,,
Véim=1;y,=-0,1029; y2 =-0,073653; y; =0,0; y, =-0,00095

=>May = 1.(-0,1029-  0,073653+0,0-0,00095).1900.72,5.10° /1715 =
14257.17(N.mm)

Trong 2 TH ta lay M, = -17017.03 (N.mm). =>Vay TH xép 1 lan xe dugc khong

ché.
¢) Luc cét 16n nhat do hoat tai banh xe
Luc cat 16n nhat tai goi 200
* Truong hop 1: Khi xép mot lan xe:
Vo =m(D) Y, )W/Sy,  Véim=12;y, =1;y,=0,053
=> V0 =1,2(140,053).72,5.10%1715 = 53,42(N)
* Truong hop 2: Khi xép hai lan xe:

Vg = m(z yiv )W/SJ\;\,
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Véim = 1; y, =1; y, =0,053; y; =0,0; y,=0,00212

=> V00 = 1(140,053+0,04+0,00212).72,5. 10%/1715 = 45.41 (N)
Vay chon V =53,42 (N)
Vay TH 1 1an xe duoc khong ché. M W
2.2- Tinh ban hang (mut thira): m
Diéu kién tinh M ban hang : /;;”
X=L-B.-300>0 X
Trong trudng nlly X =1000 -500 -300 = 200(mm) L
Chiéu rong ténh todn clia dai ban
S,’=1140+0,833X=1140+0,833.200=1306,6(mm)
Mypg=m.W.y/S,°=1,2.72,5.10° (-0,2) /1306,6=-13.32 (N.mm)
3. T6 hop noi luc clia ban:
Noi luc cudi cliing phai dugc t6 hop theo cdc TTGH
- TTGH cuong do 1:
M= n*[ Yp1(Mws+Mwe+Mpp) + Yp:Mwpy + 7oL (IM)My ]
V= 1 LYei(Vwst Vot Vi) + ¥e2Vwow + YL IM) Vi ]
Trong do:
- 1 =0,95: Hé s0 diéu chinh tai trong
- vp : Hé s0 vuot tai cta tinh tai 1: v, = 1,25; v, =0,9
- ¥p, - HE s0 vuot tai cta tinh tai 2 : yp, = 1,5; vp, = 0,65
( Cac hé s0 yp< 1 khi ndi luc do tinh tai va hoat tai ngugc dau)
-vL = 1,75: Hé s6 vuot tai cua hoat tai
- (IM) : Hé s6 xung kich ctia hoat tai ( chi tinh véi xe 6t0) = 1,25
+ Mys; Vws  : Momen va luc cat do trong lugng ban mit cau
+Wywo; Vwo : Momen va luc cat do ban hing
+ My, Vi : Momen va luc cat do lan can

+ Mypw: Vwpw : MOmen va luc cat do 16p phi

+ M VoL : Momen va luc cat do hoat Tai xe
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V00 =0,95[1,25(3,582+8,966+9.04) +1,5.2,244 +1,75.1,25. 53,42] =139,93(N)

M,40=0,95[1,25(-3360,0-4901,1)+1,5.(-210,94)+1,75.1,25.(-13,32) ]=-
10138,33(N.mm)

M,(,=0,95[1,25.1337,72+0,9(-1653,12-2411,34)+1,5 . 366,51+1,75.1,25.16775,28]

=33496,83 (N.mm)

M;,=0,95[1,25.(-1855,83-1323,3)+0,9.(907,2)+1,5(-595,49)+1,75.1,25(-17017,03)]

=-39211,6 (N.mm)

- Theo TTGH st dung :
M, = Mys + My, + Myp, + Myp,, + IM)M;

TTGH st dung chi c6 hé s6 xung kich do xe tai, ciac hé s6 khac déu bang 1.

V200 = 3,582+8,96649,04 +2,244 +53,42.1,25 =90,61(N)

M200=-3360,0-4901,1-210,94-13,32.1,25= -8488,69(N.mm)

M204=1337,72-1653,12-2411,34+366,51+16775,28.1,25
=18608,87 (N.mm)

M300=-1855,83+ 907,2-1323,3 -595,49-17017,03.1,25
=-19884,5 (N.mm)

III- TINH TOAN COT THEP, BO TRI VA KIEM TRA TIET DIEN:
1- Tinh cot thép:
Cuong do vat liéu:

Bé tong : f°, =30 MPa

Cot thép: f, = 400 MPa

L6p bao vé 14y theo bang [A5.12.3.1]
Chiéu day tinh todn cta ban h,= (h;, — 15)=200-15=185mm
Trong d6: - Lp bao vé phia trén bé tong day 30 mm

-L6p bao vé bé tong phia dudi day 25 mm
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Gia thiét dung thép N° 15 ; d, =16mm; A, =200 mm?
- d"=h;-25 d, /2 =185-25-16/2 =152 mm
- d =h;-30- d,/2 =185-30-16/2 = 147 mm

Tinh cot thép chiu mo6 men duong :

M

u

~330d

S

M,: Momen theo TTGH CD 1
d: Chiéu cao c6 hiéu ( d*hodc d tuy theo khi tinh thép chiu M* hoic thép chiu M

_ 33496.83

= = 0,88 (mm?)
330.142

S

Theo phu luc B,bang 4 chon N° 15a 200mm ;c6 A, =1,000 (mm?)

Tinh cot thép chiu mO6 men Am :

A M, _392116_

u

= = =0,91 ( mm?
330d -  330.137

-Theo phu luc B,bang B4 chon N° 15a 200mm ;cé A’ = 1,000 (mm?)
2- Kiém tra c6t thép
2.1- Kiém tra diéu kién ham lugng cot thép:

Kiém tra cho c6t thép chiu moémen duong:

Phai kiém tra ca CT lu6i trén va CT lu6i dudi cia BMC
+ Kiém tra hAm lugng thép t6i da:
CT 16n nhat bi giéi han bdi yéu ciu vé do déo dai ¢<0.42d hoidc a<0.42 4,d

Kiém tra do déo dai:

A, <0.42B,d Vé6ib=1
= —— S U, O =
= 0.85f.b : s

/
Trong d6 P, = 0.85 - 0.05(1:C : 28] ~0,85-0,05. (30;28}0,836

1,00.400
=>a=|——
0,85.1.30

j=1 5,68 < 0.42.0,836.152 =49.85 (mm)
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=> Pam bao yéu cau

+ Kiém tra ham luong thép t6i thiéu:

A fe
p= —520.03 —
b.d f
=100 504103500330 =».3.10?
1.142 400

=> B&m bao diéu kién
+ Kiém tra hAm Iugng CT phan b6:

%CTPB = @ < 67% CT tfnh tOén

-
Trong d6 S, 1a chiéu dai c6 hiéu cta nhip ban = S - by, pc= 1900-200 =1700 (mm)
3540

em = 70

Vay bb tri A, =0,67.1,00 = 0,67 (mm?)

=90% dung 67%

+ % vai cét thop doc bon dudi cung dung N° 10a 150 (mm)

C U A, =0,75 (mm?)

+ Kiém tra cho c6t thép chiu momen am :

Kiém tra hm luong cét thop tdi da:

Af,
a= —Y_ <042B,
0.85f.b

tb=1mm; B,=0,836

a= 2000400 5 68.¢ 0.42.0,836.147 =48,1 (mm)
0,85.30.1

=> P&m b&o you cau

+Kiém tra hm luong cét thop téi thiéu

_i>003£
T pd” T,
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p =t =73.10°50,03. >2 —23. 10°
1.137 400
+ Kiém tra hAm Iugng CT phan bo:
3540

C

Trong d6 S, 1a chiéu dai cé hiéu clia nhip ban = S - by, pc= 1900-200 =1700 (mm)
3540

Pocren = 1700

Vay bb tri A, =0,67.1 = 0,67 (mm?)

<90% dung 67%

+ B%i véi ¢t thop doc ban tron cung dung N° 10a 150 (mm)
C U A, =0,75 (mm?)

2.2- Kiém tra cudng do theo momen:

Phai kiém tra ca bién trén va bién dudi cia BMC

Lay momen véi tam vung nén cua BMC

Cong thitc kiém tra:
$ Asf,(d - %) > M, Véi ¢ =0.9

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

M, = 33496.83 (N.mm)

= M, =48297,6(N.mm) > M, = 33496.83 (N.mm)

=> PAm bao you cau.

2.3- Kiém tra nit:

+ Kiém tra cho momen duong :

Niit dugc ki€m tra bang cdch gidi han ting suét kéo trong c6t thép dudi tdc dung cla tai
trong su dung fg, nho hon tng suit kéo cho phép f,

fg < fo, < 06f,

Trong do:
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*fs=n—><y
CT

(Ung suét kéo trong c6t thép ; Dé tinh ting suat kéo trong cot thép dung momen theo
TTGHSD vé6iy =7)

E ' ..
-n= E—S (Hé so quy doi tur thép sang BT)

Modun dan hoi cua cot thép Eq=2.10°MPa
Modun dan héi ciia bé tong Ec = 0.043 5" [f.
Trong d6 y. =2400 (Kg/m?®); f{ =30
= E.=0,043.2400°./30 =27691,465 (Mpa)

E 2.10°

S

-n=—=—"__=72 = chonn=7 (Hé s6 déi tir thép sang BT
E. 27961465 : (HE 50 quy doi tir thep sang BT)

- M: Momen uén tinh theo TTGH SD
M = Mys+ My + Mp, + Mypw+ 1.25M;
- Icr: Momen quan tinh cua tiét dién nit (Tinh theo DPTHH tiét dién niit)
+ Gia thiét x < d’
d =152 (mm) ; b=1 (mm); h,=H, -15=200-15 =185 (mm)

L4y momen tinh d6i véi truc trung hoa:

0.5bx?=nA(d'-x) + nAg(d-x) (1) b
Giai pt tim x. [T x| g
(1)< 0,5.1.x>=7.1.(36-x) + 7. 1.(152 - x) Al
H, d
—x, = 35,2<d’ =36 (T/M) A
X, = -66,32 b
bx?

= 5 +nA (d'-Xx) 2 + nAg(d-x)?

1.37,2°

> I = +7. 1.(38 -37,2) 2 +7. 1.(152 - 37,2)
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— T = 940453 (mm*)

+ Tinh tng suat kéo :

Trong do6 :
- M : Mo6men uén 6 TTGHSD 1
-y =d-x=152-37,2=104,8 (mm)

25017,63

= fs = 7.
94045,3

104,8 = 195,15 (N/mm?2)

+ Tinh tng suat kéo cho phép :

Trong do :

-z :Tham s6 chiéu rong cua vét niit trong di€u kién moi trudng khic nghiét.

z=23000 (N/mm)

- d. :Chiéu cao tinh tir thG chiu kéo xa nhat dén tim thép gan nhat. d = 33 mm

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

A=2d..S v6i S =250(mm) - budc thép

= A =2.33.250= 16500 (mm?)

=y, = —23000 o5y 66 (Mpa)

33.16500 %
Laico :0,6f =0,6.400 = 240(Mpa)
Theo di¢u kién gia thi€t ban dau : fg < f;, < 0.6f,
fy = 195,15 < fg, = 281,66 > 0,6 f, = 240 (Mpa)
|dy f, =0.6f,=0,6.400 = 240 (Mpa) > f = 195,15 (Mpa)

= fat
+ Kiém tra cho mumen 6m :

- L4y mumen t7 nh @i véi truc trung holl:
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Tuong twphan trén ta ct phuong tronh:
(voix>d)
0.5bx?+ (n - 1) A (X —d')=nAq(d - x)
0,5.1. x* + 6. 0,800.(x- 33) = 7. 0,800.(147 - x)
0,5x°+10,4x -925,6 =0
= x, = 33,86
X, =- 54,66

Giai phuong trinh tim dugc x = 33,86 >d’' =33 = (T/M)

3

A= b% +(n- 1) A (x—d")*+ nAg(d-x)?

3
1398 1 6.0,800.(33,86 - 33)? +7. 0,800(147 - 33,86)°

A =72515,72 (mm*)

+ Tinh ting suat kéo

fs=n y

M
Trong do :

- M : Momen uén 6 TTGHSD 1

-y =d-x=147-33,86= 103,14 (mm)

_ 7 25399, 66

. 103,14 = 252,88 (N/mm?)
72515,72

= fs

+ Tinh tng suat kéo cho phép :

Trong do :

-z :Tham s6 chi€u rong ctia vét nit trong diéu kién moi truong khac nghiét.
z=23000 (N/mm)

- d, :Chiéu cao tinh tir thG chiu kéo xa nhat dén tim thép gin nhat. d = 38 mm

- A :Dién tich bé tong c6 cung trong tdm véi cot thép chiu kéo
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A=2d..S v6i S=200(mm) - budc thép

= A =2.38.200= 15200 (mm?)

23000

= f,, = = 276,17 (Mpa)

1
3

38.15200
Lai c6 :0,6f =0,6.400 = 240(Mpa)
Theo di¢u kién gia thi€t ban dau : fg < f;, < 0.6f,
fs = 252,88 < fg, = 276,17 > 0,6 f = 240 (Mpa)
|dy fg = 252,88 (Mpa) > fs, = 0.6 f,=0,6.400 = 240 (Mpa)

= fat

3, B& trg cdt thop:

- Bhi voi cdt thop ngang bon dudi chi u mumen (+) ta dung @ 16 a 200.

- Bi vdi ¢t thop ngang ban tran chi u mumen (-) ta dung @16 a 200.
- Bhi voi cdt thop doc ban dudi ta dung @12 a 150
- Bhi voi cdt thop doc ban tron ta dung @12 a 150
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$12 a150

$16a 200

200 |

—
=

P

$12 2150 /

N

$162200
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.4 CHPONG II: TINH TOAN DAM CHU

I- TINH NOI LUC DAM CHU:
Dam chu 1a dam bé tong du ung luc tiét dién lién hop cang sau, khi tinh noi luc chi

tinh cho 1 dam bat lgi nhat, cic dam khac thiét k€ theo dam doé.

MAT CAT NGANG DAM DA

1150

50, 1050 50

[

190 |0 |t | 10 | 190
| 100 950 100

210
4[/
§>
&

MAT CAT 1/2 DAM CHU 5

100 o
|

[ 20 IL20

190

| ‘ 590 590 50
0 A7 354012

3600/2

J
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MC-100 MC-105

TiLE :1:20 TiLE : 1:20
10 85 . 10 10 4 65 - 10
- - [ T
) —= B —=
o 2|
—* o -
= ;
o
= 2
. | |
|
]
=
65 65

1-Ti nhtaicho1dam:
1.1-Ti nh tai giai doan 1 (g,) - (giai doan cang koo cbt thop DLL):

L
18

Ayos= [(H - Hyb, + (0.65 - b,)0.3 + (0.65 - b,)0.25/2 + (0.65 - b,)0.08 +

H=_—- L= %.36 =2(m) - Chon H=2.1(m) ; H, = 0,2 (m)

+(0.85 - b,)0.15 + (0.85 - b,)0.11/2] (m?)
A 5= [(2.1-0,2).0,25 + (0,65 - 0,25).0,3 + (0,65 -0,25).0,25/2 + (0,65 — 0,25).0,08
+(0,85-0,25).0,15 + (0,85 - 0,25).0,11/2]=0,8(m?)

A5 =08 (m?)
2
A= (H-H,)0,65 +0,2.0,15 + 0,04.0,1(m?) o j a7
=(2,1-0,2).0,65+0,2.0,15 + 0,04.0,1 150~ ?ZSQ =i
= 1,27 (m?) o
A F TR 7 A > S g 8
+ Phén do lién voi dam cha: (g°,,) 1T 2
—
&




0
dn

_ 101133350202

Il

o _24x(101+1.333)x0.2x0.2
an 9,65

> g =0.233 (KN/m)

> 0, =[A x@0-205+1)+ A00x2x1,5+@x2x1]x2—‘6+9%n

0,8+1,27 24

gl=[0,8><(40—2(1,5+1))+1,27><2><1,5+ x 2] 540,233

0, =20,56(KN /m)
1.2-TT nh tai giai doan 2 (khi d6 ban mét cau): (g2)
1. Trong luong ban: g, =Sxh xy, =1,9x0,2x24=912KN/m

2 Trong luong tAm dan:

0y, =(S—0,65)x0,08% 7, =(1,9-0,65)x0,08x24 =2,4KN /m

3. Trong luong dm ngang db tai ché: g, = (S-0,65)x (1'998;0’3) x0,2xy;

_ (L,9-0,65)x(1,9-0,3)x0,2x24

=0,975KN /m
9,85

9

= 0,=0,+04+9y,=912+2,4+0,975=12,495KN /m
1.3-TT nh tai giai doan 3 (khai thdc): (03)
1. Lan can: (truc tiép)

*gan dyng: g, =3,20KN /m

e AH(B-2B _
2. Lép phi g, - ( : ) _ 015115 26><0,5)><22,5:5,91KN/m

= 93 = glc +g|p =3,2+5,91=9,11KN /m

2Vé dwonganh hwéongMv V:
a, V& duong anh hudéng M va V: tai cac tiét dién: 100,101,102,103,104,105:
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-Tai ti€t dién 100 :x= L/1= 35,4 (m)

100 101 102 103 104 l(IJS
[ I

/% | | |
L
1 &
O yy0 =0
O+ = %.L.l = % = 17,7(m2)

O-yie = 0

100 ltl]ll lili)Z l(|]3 1(|]4 l(|]5
[

Dathm

bah V

| | | |
pas ) é%
4 L
| @
y = (L-x)y*x/L
x/L.
|
&
(L-x)/L.
~Tai tiét dién 101:x=L/10 = 3,54 (m)
o, = L-x L _ (35,4—3,54)_3154_35,4
L 2 35,4
> ©,, =56,39
L-x°  354-354°
O+ = - ~14,337
2L 2.35,4
X2 3.542

=0,177

Vit T 5 T 2354
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-Tai tiét dién 102 :x=L/5 = 7,08 (m)

100 llCll l‘lDZ l‘lDS 194 l‘lDS

/% | | | | |
X L
L
\ P
y = (LX)*x/L
x/L
|
‘ @
(L-x)/L
0 = ﬂ X E = w 7.08 %
M102 L 2 35,4 2
S Oy, =100,25
L-x’ 354-7,08°
Oty = oL = ’2 35’4 =11,328
x? 7,08
®-y, = == =0,708
V2 oL 2.35,4

Pah M 102

Pah Vi
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100 l(lill l(|]2 l(|]3 l(|]4 1(|]5
[ [ [

ol
i ’
&
y = Lx/L
x/L
=
&+
(L-x)/L.
e e 3L
-Tai tiét dién 103 :X=E= 10,62 (m)
o, =LoX L _354-1062 40, 354
L 2 , 2
> O s = 131,58
L-x’  354-10,62 >
O+ = = i i =8,673
2L 2.35,4
x? 10,622
o- = =— =1,593
V% oL 235

Pah Vio3
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100 l(lﬁll l(|]2 l(|]3 l(lﬁ)4 l(|]5

A> [ [ [ [ [

(L-x)/L
2L

Tai tiét dign 104 x="== 14,16 (m)

35,4-14,16
35,4

35,4

- L=x L. 14.16.324
2 2

> ® 4 =150,38

L-x’  354-14,16 "
O+ = = —6,372
2L 2.35 4

x?  14,16°
O-yis = — =
2L 2.35,4

=2,832

Dah M4

Pah Vo4
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100 101 l(|:)2 l(|]3 l(|]4 l(IJS
[ [ [ [

PAu 9
L2 L2
&+
y =L/
0.5
=
0.5
Tai tiét dien105 %: 17,7 (m)
o0, = L-x L _354-17.7 |, 354
L 2 35,4 2
> © . =156.645
L-x’ 354-17.7°
O+, = = = 4,425
2L 2.35,4
X2  17,7°
s = o = = 4,425
@vis = o1 T 9354
3.Lap bang tinh noi luc tinh tal (khong c6 hé so0):

Tinh tal (KN/m) Momen (KN/m) Luc cét (KN)

9 | 9 |9c|Yp| O (MM, M IMsto—| o+ [Sa |V |V, |V |V
100{20,56(12,495(3,2 15,91 0 0 0 0 0 0 17,7 | 17,7 1364|221 | 57 | 105
101 56,39 [1159]705 | 180 | 333 0,177/14,337(14,16|291| 177 45 | 84
102 100,25 2061|1253| 321 | 592 |0,708|11,328/10,62|218| 133 | 34 | 63
103 131,58 [2705]1644| 421 | 778 [1,593| 8,673 | 7,08 [146| 88 | 23 | 42
104 150,38 [3092|1879| 481 | 889 [2,832 6,372 |3,54 |73 | 44 | 11 | 21
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105 156,6453221{1957| 501 | 926 4,425/ 4,425 0 |0 | O | O

4.- Tinh hé s6 phan phoi momen va hé sé phan phoi luc cat:

4.1-bac trung hinh hoc tac dung phan duc san :

| |
100 Lk 650 ¥ p100 1004Lf k 650 ¥ Itf100

B TR
T I H .
SR R ¥ a
R |
! B !
ST [
i N s |
o |
%'I (I AN .
oL [=
b, b,
& X | |

+ H ;=150 + b, 150 + 110 =205 mm
2 2

+H =h +h2 300+2—2()-425mm

+ A =b,.H, +(0,65-h,).0,08+h,.H.2+ (b b, ).H,,
A =0,3.1,9+(0,65-0,25).0,08+0,25.0,205.2 +(0,65-0, 25).0,425
A, =0,875m’

+ Mumen ti nh véi ddy: S,

H 008

H
S -0,08-—%
2

g — ql’

2
Sw =0, 25%+(065 025)008(19—w)+2030 205.(19- 008—@)
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2
+(0,65-0,25), 242

S, =0,7677 m?

*) Mu men quén ténh: 1

S

=S 0T6TT o
A~ 0875

+ Y = Hy — Vg =1,9-0,877 =1,023m

H,° L2 Hy'

+ 1,=h,. 1—+wa Yoy =) +(b, - bw) +(b1 by )4 (Yy — ) +2-b&/-?+
3 H,
+2.b,.H i (Yy tl_ +(b - bw) +(b1 By )-Hga (Yog — )2
[
19 083

,=0.255-+0, 2519(0877——) +(0,65-0,25). 29 | (0,65-0,25).0,08.(1,023—

0,205° 0,205,, 0,425°

+2.0,3. +2.0,3.0,205(1, 0230, 08——) +(0,65-0,25).

+(0,65—0,25).0,425.(0,877 - ‘;25)

1,=03413 m
*Tonhhé so: K, =n(l, + A .e?)

+ nzg trong A E, - mu dun d0n hdi bd tung ban ca f.'=30 Mpa

d

E, : mu dun d0n héi bo tung dam cu f.'=50 Mpa
+ E, =0, 043.7;5.1/ f. =0,043.2400°.30°° = 27691Mpa

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

+ n=5 =0,774

d

0,08,,

2)+
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0,2-0,015

+eg=ytg+%5:1,023+ =1,1155m

* Thay vlo ta cu:

K, =n(,+ A .ef)=0,774.(3,413.10" +8,75.10°.1115,5%) = 1,1069.10"

4.2-Tinh hé s6 phan phoi mo men:

L =

~ Y
DAM NGOA
o~
DAM TRONG
1) Dam trong:
- Mot lan xe:
S 0.4 S 0.3 K 01
mg? =0,06 + —) (—) e
4300) \L) (L*t
et = 0.06 4 [ 1990 )""‘( 1900 \* ( 1,1069.10 °‘1_0 il
Em=o 4300, 35400, |35400%185°)
- Hai lan xe:
S 0.6 S 0.2 K 0.1
S
He? = 0.075 4 1900)0'6 1900 J“ 1,1069.10" °‘1_0 2
Em =5 2900 ) | 35400 35400*185° |

Trong do:
+ S (mm) khoang cach hai dam chi S = 1900 (mm)
+ L =(Lp-2x300)=36000- 600 =35400 (mm)
+tg=h, - 15=200 -15 = 185 (mm)
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2) Dam ngoai:

- Mot lan xe : tinh theo don bay =>

Bc 30 1800
#

M
O%W 300

1900

L 1 5 dah R1

yl

S+0,2 19+0,2

= s 2 T 1105
Yim g 1,9 .

0,3 0,3

=—>_>>_0,158
Yi77g 1,9

mg? =mLy1+y2 :112.1,105+o,15820’758

2
- Hai lan xe : mg}, =e.mg,’

e= d, +0,77>1
2800

+V6id,=L - 500 = 1000 - 500 = 500 (mm)

e=0,77+@=0.95<1 =>Chone =1
2800

= mg;, =emg; =1.0,582=0,582
e So sdnh 4 mg,, chon mg,, =0,758
4.3-Tinh hé s6 phan phoi luc cat:

1) Dam trong :

* 1 1an xe 2 mgy =0.36 + %)
S med =036 + % = 0,61
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s s Y
*>2lanxe: mgy' =0.2+ 3600 (10700)

, 1800 (1900 Y’
3600 (10700

- mgV' =0.2
= 0,696
2) Dam ngoai:
- Mot lan xe : tinh theo nguyén tic don bdy nhu trén
m.gy =0,758

- >Hai lan xe:

ME __ Mi
mg,* =e.mgy

d, =0,6 + ﬂzO,W.Vie >l néntachone=1

3000 3000
= mg)* =1.0,696 = 0,696

Vé6ie=0,6 +

e So sanh chon mg, =0,758

5- Tinh mo men va luc ciat do hoat tai:(c6 hé so6 PPN):

V& duong anh hudng va tinh gia tri M va V tai cac tiét dién: 100, 101, 102, 103,
104,105:
5.1)Tiét dién 100 (Chi ¢6 luc cat):

100 1q1 1q2 1q3 1q4 1q5
[ [ [ [ [

110110

145 145 35 9.3
/
N U S S S 0 O Y YOS v
1 &
R
Hy, =1

Trang: 95



_354-4,3

+ =0,879
) Ve 35,4
35,4-24,3
By, = 227283 757
)Y 35,4
35,4-1,2
Ny, = 28752 966
)Y, 35.4
+ Luc cat do xe 3 truc : Vi,=[145(y,+y,) + 35y,].mg, (KN)
=[145.(1 +0,879) + 35.0,572].0,758
= V', =226,6 (KN)
+ Luc cat do xe Tandem: Vi5i,=110 (y+y,).mg, (KNm)
= V12 = 110.(1 +0,966).0,758
— 163,93 (KNm)
+ Luc cét do tai trong Lan: V=930 .mg, (KN)

= V= 9,3x0,5x1x35,4x0,758 = 124,77(KN)

5.2, Tiét dién 101 (C6 ca M&V) tai L/10 = 3.54m
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100 10|1 10|2 10|3 10|4 10|5

/% [ [ [ [ LI /_g;

110 110

Pah M, 3¢

ylya y2 Y3
110 110

]

145 145 35 93

P

<}

L1 P / i l i 5 5

| @

yIyay2 ¥

Pah Vlﬂl

a, Momen

_ 35,4-3,54

3,54 = 3,213
35,4

+)y,

_354-3,54-4,3

3,54 =2,756
35,4

)y,

_35,4-3,54-2.4,3

3,54=12,326
35,4

+) Y,

_354-354-12
35,4

Ny, 3,54 =3,066

+ Momen do xe 3 truc : M =[145(y,+y,) + 35y,] mg,, (KNm)
=[145.(3,213+2,756)+35.2,326]0,758

= M, =717,76(KNm)
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+ Momen do xe Tandem: M =110 (y,+y,)mg, (KNm)
— M, = 110.(3,213+3,066)0,758

= 523,54 (KNm)

+ Momen do tai trong Lan: M =9.3w, mg, (KNm)
- MY = %x9,3x35,4x3,213XO,758=400,9(KNm)
b,Luc cit:
35,4-3,54
By, = 287990 g
)Y 35,4
35,4-3,54-4,3
+ = = d — =0,779
)Y 35,4
y, = 35,4-3,54-2.4,3 = 0,657
35,4
35,4-3,54-12
+ == ! : =0,866
)Y 35,4

+ Do xe 3 truc: V] =[145(y,+y,) + 35y,Jmg, (KN)
=[145.(0,9 +0,779) + 35.0,657]0,758
= VI, =201,97 (KN)
+ Do xe Tandem: V=110 (y,+y,)mg, (KN)
= V[ =110.(0,9 +0,866)0,758
= 147,25 (KN)

+ Do tai trong Lan: V= 9.3 mg, (KNm)
= Vi = 2X9.3x09x(35.4 - 3,54)x0,758
= 102,02(KN)

5.3, Tict dien 102 tai % — 7.08m
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100 1q1 102 103 104 10

| [ [ [ [
s ) o)
110 110
145 145 35 9.3
T T I T T T T VT T T panm,,
&
vl v4 y2 Y3
110 110
145 145 35 9.3
/
ﬂé: ;g 5 ‘l 5 ] v Dajlvl[]g
ylya Y2 V3
a, Momen
fyy, = 247,08 ;40 _ 5,664
35,4
by, = 247108243, 5e  _ 4504
35,4
9y, = 35,4-7.08-243 , (0 _ 54
35,4
)y, = 354-7,08-12 ;s _5404
35,4

+Momendoxe 3 truc: M, =[145(y,+y,) + 35y,Jmg,, (KNm)
=[145.(5,664 + 4,804) + 35.3,944]1.0,758
— M = 1255,066 (KNm)

+ Momen do xe Tandem: M2 =110 (y,+y,)mg, (KNm)

102
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:MTa_

+ Momen do tai trong Lan:

= M, =

b,Luc cit:
35,4-7,08
+)y, = 22700 =0,8
)Y: 35.4
35,4-7,08—4,3
+ = = i i =0,679
)Y 35,4
Hy, = 35,4-7,08-2.4,3 = 0,557
35,4
35,4-7,08-12
+ == i : =0,766
)Y 35, 4

+ Do xe3truc: V], =

110.(5,664 + 5,424).0,758
=924,517 (KNm)

=930, mg, (KNm)

%.9,3.35,4.5,664.0,758= 706,722 (KNm)

=[145(y,+y,) + 35y, mg, (KN)

=[145.( 0,84+0,679) + 35. 0,557].0,758

= VI =177,68(KN)

+ Do xe Tandem: vie =

102= 110 (y,+y,) mg, (KN)

= V2 = 110.( 0,8+0,766).0,758

= 130,57 (KN)

+ Do tai trong Lan: V. ,= 9,3a; mg, (KNm)

= Vo

5.4. Tiét dien 103 tai vi trf = = 10.62 m

79,86 (KN)

1
102 E '993~0,8~(35,4 - 7,08).0,758
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100 10|1 102 103 104 10

I I I I I
P ) o)
110__110
145 145 35 9.3
/
S O O 0 O R O AWV
&
I
ylys ¥2 ¥
110 110
145 145 35 9.3
/
ﬁr@/ﬁ 5 v 5 5 1 ; Dﬂjlvl[}}
ylya Y2 93
a, Momen
+)y, = —35’4_10’62 11,82= 7,434
35,4
)y, = 35’4_10’62_4’3.10,62 =6,144
35,4
Hy, = 35’4_10’62_2'4’3.10,62 — 4,854
35,4
Ny, = 35’4_10'62_1’2.10,62 —7.074
35,4
+ Momen do xe 3 truc : M. =[145(y,+y,) + 35y,] mg,, (KNm)

= [145.( 7.434+6,144) + 35. 4,854].0,758
= MI" = 1621,14(KNm)
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+ Mo6men do xe Tandem: MI§3= 110 (y,+y,) mg,, (KNm)

— M= 110.( 7,434+7,074).0,758

= 1209,68(KNm)
+ Momen do tai trong Lan: M =930, mg, (KNm)
- Mb= %.9,3.35,4.7,434.0,758
=927,57(KNm)
b,Luc cit:
35,4-10,62
Hy, = ——"— =0,7
)Y, 35.4
9y, = 35,4-10,62-4,3 = 0.579
35,4
Dy, = 35,4-10,62-2.4,3 0457
35,4
35,4-10,62-1,2
+)y, = — : ’ = 0,666
Vs 35,4

+ Do xe 3 truc: V], ,=[145(y,+y,) + 35y, mg, (KN)
=[145.( 0,74+0,579) + 35. 0,457].0,758
— VT =152,70 (KN)

+ Do xe Tandem: Vzaz 110 (y,+y,) mg, (KN)

= Vim=110.(0,7+0,666).0,758
= 113,90 (KN)

+ Do tai trong Lan: V.= 9.3, mg, (KNm)

= VI =>.93.0,7.(354 - 10,62).0,758

N |-

=61,14(KN)
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5.5. Tiét dien 104 tai vi tr %L — 14.16m

100 1C|ll 192 10:3 10|4 10|5

| [ [ [ [

Ao L

110__110

35 145 145 9.3
NN H»HHV/!/J
Dah My,
=l
3 y1ya ¥2
110 110
145 145 35 9.3
/
e‘ T Iy N Ny i i Dah V]_Dd.
EREs
ylya Y2 ¥
a, Momen
by, = 2471416 1506 _ 8496
35,4
+)y, = 35’4_14’16_4’3.14,16 =6,776
35,4
H)y, = 14’16_4’3.8,496 =5,916
14,16
+)y, = 35’4_14’16_1’2.14,16 = 8,016
35,4
+ Momen do xe 3 truc : M, =[145(y,+y,) + 35y,] mg,, (KNm)

=[145.( 8,496+6,776) + 35.5,916].0,758
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= M}, = 1835,50(KNm)
+ Momen do xe Tandem: MI& =110 (y,+y,) mg, (KNm)

= M, = 110.( 8,496+8,016).0,758
= 1376,77(KNm)

+ Momen do tai trong Lan: M}, =9.3®,, mg, (KNm)

- MU= %.9,3.35,4.8,496.0,758
— 1060,08(KNm)
b,Luc cat:
35,4-14,16
5y, = 241416 = 0,6
)Y 35,4

by, - BATLI6-43

35,4
by, o BA-1816-243 o

35,4
by, - BAZI-12

35,4

+Doxe3truc: V], =[145(y+y,) +35y,] mg, (KN)

= [145.( 0,6+0,479) + 35. 0,357].0,758
= VI =128,06 (KN)

+ Do xe Tandem: VI& =110 (y,+y,) mg, (KN)

= V5= 110.( 0,6+0,566).0,758
= 88,38(KN)

+ Do tai trong Lan: V., = 9.3a; mg, (KNm)
-Vl = %.9,3.0,6.(35,4— 14,16).0,758

=44,92(KN)
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5.6. Tiét dién 105 tai vi trf = = 17.7m

100 10|1 10|2 10|3 10|4 10|5

I | | | I
/éé L2 L? /-2)7
110 110
145 145 35 93
/
l' ¥ i a b : .
Pah M
E / 105
|
— y3
y1 72 v4 ¥
110 110
145 145 35
9.3
0.51 ¥ J /
=)
| l,@/l_w_l/ Dah V45
0.5 J/z 3
a, Momen
L _
+)y, = 1 8,85
_17,7-4,3 3
+)y, = 77 9,85 =6,7
+)Y: =Y =6.7
_17,7-1,2 _

)Y, = 7 8,85 =825

+ Momen do xe 3 truc : M =

105 = [145(y,+y,) +35y,] mg,, (KNm)

= [145.(6,7+8,85) + 35. 6,7].0,758
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— M. = 1886,85 (KNm)
+ Momen do xe Tandem: M5 =110 (y,+y,) mg, (KNm)
= M5 = 110.( 8,85+8,25).0,758
— 1425.80 (KNm)

+ Momen do tai trong Lan: M;,=9.3 0, mg, (KNm)

= M= %.9,3.35,4.8,85.0,758 = 1104,25(KNm)
b,Luc cat:
+y, =0,5
17.7-4,3
Py, =725  =0379
)Y 17,7
17,7-2.4.3
)y, = 2 "EM2 05 =257
)¥s 17,7
17,7-1,2
Py, ==T2%05  =0466
)Y 17,7

+Doxe3truc: V] . =[145(y+y,)+ 35y, mg, (KN)
=[145.( 0,5+0,379) + 35. 0,257].0,758
= V. =103,43 (KN)
+ Momen do xe Tandem: Vie=110(y,+y,)mg, (KNm)
= V& =110.(0,5+0,466).0,758
= 80,55 (KNm)

+ Do tai trong Lan: V1= 9.3 mg, (KNm)
= Vi = %.9,3.0,5.17,7.0,758

=31,19 (KN)
Chu y:
- Khi x&p hoat tai xe tai thi€t k€ (3 truc) va Tandem (2 truc) phai x€p sao cho hiéu tng

12 bt i nhat.
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- Khi tong hgp NL do hoat tai phai nhan vé6i hé s6 1an xe m;. Néu da nhan m, trong
HSPPN myg; thi khi tong hgp NL do hoat tai khong nhan lai nita.
6-_T6 hop noi luc theo cac TTGH:

B, _10500 _,

Solan xe : N = =
3500 3500

Vay sbé lan xe l&: 2( 1an)
N, =21lan

Hé s6lan xe : m =1

6.1-Mo men:
M= nl1,25 M, + M, + M )+ 1,5M +1,75. (M, + IM.M )]
Trong d6: m=1
IM: h¢ s6 xung kich (IM=1,25).
M, , M,: 1a m6 men do tinh tai & cac giai doan chua nhan hé s6.
M, . : Momen do lan can.
M,, : Mémen do 16p phu gay ra.
M;,: Momen do tai trong lan chua nhan hé s6 vuot tai va hé s6 xung kich.
M, : Momen do hoat tai 6t6 (3 truc) chua nhan hé s6 vuot tai va hé so
xung kich.

1M5\t Cét 100: M100=0

2.Mat cat 101:

+ Theo TTGH CD1:

Mgicp= N[1,25 M, + M, + My )+ LSM+1,75. (M, + IM.M, )]
=1,25(1159+705+180)+1,5.333+1,75.(400,9+1,25.717,76)
=5326,18 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=1159 (KN.m)
e Giai doan 2: M,=705 (KN.m)
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e Giai doan 3: M+ M, +1,25.M;; + M=
= 180+333+1,25.717,76+400,9=1811,1(KN.m)

3.Mat cat 102:

+ Theo TTGH CD1:

M;pcp= N[L.25 M, + M, + My )+ L5SM +1,75. My, + IM.M;,)]
=1,25(2061+1253+321)+1,5.592+1,75.(706,72+1,25.1255,07)
=9413,98 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=2061 (KN.m)
e Giai doan 2: M,=1253 (KN.m)

e Giai doan 3: M, + M, +1,25.M; + M, =
= 3214592+1,25.1255,07+706,72=3188,56 (KN.m)

4 Mt cat 103:

+ Theo TTGH CD1:

Mpsco= N[1,25 M; + M, + My )+ 1,5M; +1,75. (M, + IM.M; ;)]
=1,25(2705+1644+421)+1,5.778+1,75.(927,57+1,25.1621,14)
=12298,99 (KN.m)

+ Theo TTGH SD:

e Giai doan 1: M,=2705 (KN.m)

e Giai doan 2: M,=1644 (KN.m)

e Giai doan 3: M; + M, +1,25.M;; + M, =
=421+778+1,25.1621,14+927,57=4153 (KN.m)

5.Mat cét 104:

+ Theo TTGH CD1:

Mipsco= N[1,25 M, + M, + M; )+ 1,5MLP+1,75. M, + IM.M, )]
=1,25(3092+1879+481)+1,5.889+1,75.(1060,08+1,25.1835,5)
=14018,8 (KN.m)

+ Theo TTGH SD:
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e Giai doan 1: M,=3092 (KN.m)
e Giai doan 2: M,=1879 (KN.m)
e Giai doan 3: M, + M, +1,25.M;; + M;,,=
= 481+889+1,25.1835,5+1060,08=4724,46 (KN.m)
6.Mait cat 105:
+ Theo TTGH CD1:
M, psco= N[1,25 M; + M, + My )+ 1,5M; +1,75. (M, + IM.M; ;)]

=1,25(3221+1957+501)+1,5.926+1,75.(1104,25+1,25.1886,85)
=14547,67 (KN.m)
+ Theo TTGH SD:
e Giai doan 1: M,=3221 (KN.m)
e Giai doan 2: M,=1957 (KN.m)
e Giai doan 3: M, + M, +1,25.M;; + M;,,=
=501+926+1,25.1886,85+1104,25=4889,81 (KN.m)
6.2-Luc cat:
Veo=NI[1,25 (Vi + Vo + Vi )+ LSV +1,75. (Vi + IMLV )]
Trong d6: m=1
IM: hé s6 xung kich (IM=1,25).
V., V,: 1a luc cat do tinh tai 6 cdc giai doan chua nhan hé so.
V.. : Luc cét do lan can gay ra.
Vi, : Luc cat do 16p phu gy ra.
V..: Luc cét do tai trong 1an chua nhan hé s6 vuot tai va hé s6 xung kich.
V..: Luc cat do hoat tai 6t6 (3 truc) chua nhan hé s6 vuot tai va hé s6 xung
kich.
1.Mat cat 100:

+ Theo TTGH CD1:
Viooco= NIL2S (Vi + Vo + Vi )+ LSV +1,75. (Vi , + IM.V )]
=1,25(364+221+57)+1,5.105+1,75.(124,77+1,25.226,6)
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=1674,04 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=364 (KN)

e Giai doan 2: V,=221 (KN)

e Giai doan 3: V| + V, +1,25.Vy; + V,=57+105+1,25.226,6+124,77=570,02
(KN)

2.Mait cat 101:

+ Theo TTGH CD1:
Vicoco= N1,25 (V; + Vo + Vi )+ LSV +1,75. (Vi + IM.V)]

=1,25(291+177+45)+1,5.84+1,75.(102,02+1,25.201,97)
=1387,59 (KN)

+ Theo TTGH SD:

e Giai doan 1: V=291 (KN)

e Giai doan 2: V,=177 (KN)

e Giai doan 3: V. + V, +1,25.V}; + V|, =45+84+1,25.201,97+102,02=483,48
(KN)

3.Mat cét 102:

+ Theo TTGH CD1:
Vioacp= N[1,25 (V; + Vo + Vi )+ L5V +1,75. (V, + IM.V )]

=1,25(218+133+34)+1,5.63+1,75.(79,86+1,25.177,68)
=1104,18 (KN)

+ Theo TTGH SD:

e Giai doan 1: V=218

e Giai doan 2: V,=133

e Giai doan 3: V. + Vi, +1,25.Vy; + V,=34+63+1,25.177,68+79,86=398,96
(KN)

4.Mat cat 103:

+ Theo TTGH CD1:
V103CD= T] [1,25 (V] + V2 + VLC )+ ]‘75VLp+1775‘ (VLn+ IM'VLL)]
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=1,25(146+88+23)+1,5.42+1,75.(61,14+1,25.152,7)
=825,28 (KN)
+ Theo TTGH SD:
e Giai doan 1: V,=146 (KN)
e Giai doan 2: V,=88 (KN)
e Giai doan 3: V| + V| +1,25.V,; + V|, =23+42+1,25.152,7+61,14=317,02 (KN)
5.Mat cét 104:

+ Theo TTGH CD1:
Vipaco= NIL25 (Vi + Vo + Vi )+ LSV +1,75. (V, + IM.V )]

=1,25(73+44+11)+1,5.21+1,75.(44,92+1,25.128,06)
=550,24 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=73 (KN)

e Giai doan 2: V,=44 (KN)

e Giai doan 3: Vi, + Vi, +1,25.Vy; + V, =11+21+1,25.128,06+44,92=237 (KN)

6.Mait cit 105:

+ Theo TTGH CD1:
Vioscp= N[1,25 (Vy + Vo + Vi )+ L5V +1,75. (Vi + IM.V )]

=1,25(0+0+0)+1,5.0+1,75.(31,19+1,25.103,43)
=280,84 (KN)

+ Theo TTGH SD:

e Giai doan 1: V=0 (KN)

e Giai doan 2: V,=0 (KN)

e Giai doan 3: V| + V,, +1,25.V,; + V,=0+0+1,25.103,43+31,19=160,47 (KN)
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e Vé biéu do bao mé men va luc cit theo TTGHCD1

|
g\;
/1))
e Y

|
/ /;/' 3/
Y44 1%

LY'LYSHT

|
88101

66'86TT1 |

/
7

86°€ 116

81°97€S

/

000°0

- 78°08¢

~HT0SS

- 8TsTs
®\
81011

—6S'LSE

B0'%LOT

Trang: 112



II- TINH TOAN VA BO TRi COT THEP DUL:

1- So bo:
St dung tao thép 7 soi ($Smm) 12.7mm, A = 98,7 mm’.
+ Cudng do kéo quy dinh cta thép UST : f , =1860(MPa) .

+ Gidi han chay cua thép tng suat trudc : f, =0.9f | =1674(MPa) .

+ Modun dan héi ctia thép tng suat trude : E, =197000(MPa).

M
+ A =
oz

+ f, =0,85f, =0,85.1674=1423 Mpa

+Z=09 (H, +t5)—t§5=0,9(1900+185)—1%5=1784 mm?

+ Mp=17874,1.10° N.m

M  17874,1.10°

+A° = =
P f..Z 14231784

= 7041mm?

7041

+S0 bo: n=
98,7x11

=6,48 (bti) chon 7 bd > A =7600 mm?

(1 bl =11tao 12,7mm, A(1 tao)=98,7 mm *)
2- B0 tri va uén cot thép DUL:

MC100101 102 103 104 105 .
T s B B *
e

oy | | ||
ool || e
180 Y \ \ \ — 4
15
3540
300 L =35400
L =36000

1900

Trang: 113



105 100

H,=1900

1750
1550

1’2

A i '><;T :
77
I
NN

- ddy dam

e Tinh cac thong s6 hinh hoc cua cac bé cot thép:

A ANt 1 1z 1 8f?
1) Chiéudai 1 bo la L=|+T

2
150110240 > 1,=35400+ —2x49"_=35400,1 mm

Bo 1 ¢6 1=35400,
3x35400

2
B6 2 ¢6 1=35400, f,=350-110-150=90 > L1=35400+ﬂ =35400,6 mm

3x35400
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2
B6 3 c¢6 1=35400, f,=1900-110-550=1240 > L1=354OO+M =35515,8 mm

3x35400

2
B6 4 c6 1=35400, f,=1900-260-350=1290 > L,= 35400+w =35525.4 mm

3x 35400

2
B6 5 ¢6 1=35400, f,=1900-410-150=1340 > L1=35400+w =35535.3 mm

3x 35400
*Chiéu dai trung binh:

2x(35400,1+ 35400, 6) +35515.8+ 35525.4 + 35535.3
7

L= =35454 mm

2) Toadoy vaH:

+y= AI'—Zf (I-x)x va H=f+a-y

B6 1 c6a=110 mm
B6 2 c6 a=110+150=260 mm
B6 3 c6 a=110 mm
B6 4 c6 a=260 mm
B6 5 ¢6 a=410 mm
*Tai MC101 -> x=3540 mm

B6 1: f=40 ,a=110, y=21 5 L i—wx= ‘:“10 (35400 — 3540) x 3540 =14,4 mm

H=f+a-y=40+110-14,4=135,6 mm

B6 2: f=90 , a=260, y=21 2 (|— )x-‘:_)x—go(35400 3540) x 3540 =32,4 mm

H=f+a-y=90+260-32,4=317,6 mm

4x1240
354007

B6 3: f=1240 , a=110, y— (|— X)X = (35400 — 3540) x 3540 =446,4 mm

H=f+a-y=1240+110-446,4=903,6 mm

4x1290
354002

Bo 4: £=1290 , a=260, y— (I —X)X= (35400 —3540) x 3540 =464,4 mm

H=f+a-y=1290+260-464,4=1085,6 mm
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4x1340
35400

B6 5: f=1340 , a=410, y— (|_ X)X = (35400 —3540) x 3540 =482,4 mm

H=f+a-y=1340+410-482,4=1267,6 mm
*Tai MC102 -> x=7080 mm

B6 1: f=40 , a=110, y=‘:—2f(|— X)X -ﬂ(354oo 7080) x 7080=25,6 mm

H=f+a-y=40+110-25,6=124,4 mm

B6 2: £=90 , a=260, y=‘:—2f(|— X)X -4X—90(35400 7080) x 7080=57,6 mm

H=f+a-y=90+260-57,6=292,4 mm
4><124O

B6 3: f=1240 , a=110, y—l—z(l— X)X = = (35400 — 7080) x 7080=793,6 mm

H=f+a-y=1240+110-793,6=556,4 mm
4><1290

B6 4: f=1290 , a=260, y— (|— X)X = (35400 —7080) x 7080 =825,6 mm

H=f+a-y=1290+260-825,6=724,4 mm
4><1340

B6 5: f=1340 , a=410, y— (|— X)X = - (35400 —7080) x 7080 =857,6 mm

H=f+a-y=1340+410-857,6=892,4 mm
*Tai MC103 -> x=10620 mm

B6 1: f=40 , a=110, y=1—2f(| —X)X= %(35400 10620)x10620=33,6 mm
H=f+a-y=40+110-33,6=116,4 mm

B6 2: £=90 , a=260, y= ‘:Zf (1 = x)x =X 90 === (35400—10620) x10620=75,6 mm

35400
H=f+a-y=90+260-75,6=274,4 mm
4x1240

B6 3: f=1240 , a=110, y=21 . L i—xx= (35400 -10620) x10620=1041,6 mm

H=f+a-y=1240+110-1041,6=308,4 mm
4><1290

B6 4: f=1290 , a=260, y—I—Z(I— X)X = - (35400 —10620) x10620 =1083,6 mm

H=f+a-y=1290+260-1083,6=466,4 mm
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4x1340
35400

B6 5: f=1340 , a=410, y— (|_ X)X = (35400 —10620) x10620=1125,6 mm

H=f+a-y=1340+410-1125,6=624,4 mm
*Tai MC104 -> x=14160 mm

4f 4% 40
Bo 1: =40 , a=110, y=—— (1 —x)x=
- Y |2 ( ) 35400

~(35400-14160) x14160=38,4 mm

H=f+a-y=40+110-38,4=111,6 mm

B6 2: £=90 , a=260, y=‘:—2f(|— X)X -4X—90(354oo —14160) x14160=86,4 mm

H=f+a-y=90+260-86,4=263,6 mm
4><1240

B6 3: f=1240 , a=110, y_|—2(|— X)X = - (35400 —14160) x14160 =1190,4 mm

H=f+a-y=1240+110-1190,4=159,6 mm
4><1290

B6 4: f=1290 , a=260, y— (|— X)X = - (35400—14160) x 14160 =1238,4 mm

H=f+a-y=1290+260-1238,4=311,6 mm
4><1340

B6 5: f=1340 , a=410, y— (|— X)X = (35400 —14160) x14160=1286,4 mm

H=f+a-y=1340+410-1286,4=463,6 mm
*Tai MC10S -> x=17700 mm

B6 1: f=40 , a=110, y= ‘:—Zf (I —x)x= gﬂ (35400 —17700) x17700=40 mm
H=f+a-y=40+110-40=110 mm

B6 2: £=90 , a=260, y= ‘:Zf (1 = x)x =X 90 == (35400—17700)x17700=90 mm

35400
H=f+a-y=90+260-90=260 mm
4 X 1240

B6 3: f=1240 , a=110, y=21 s L i—xx= - (35400—17700) x 17700=1240 mm

H=f+a-y=1240+110-1240=110 mm
4><1290

B6 4: f=1290 , a=260, y—I—Z(I— X)X = - (35400 -17700) x17700 =1290 mm

H=f+a-y=1290+260-1290=260 mm
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B6 5: f=1340 , a=410, y=‘:—2f(| ~X)X

_4x1340
35400°

H=f+a-y=1340+410-1340=410 mm

Ta c6 bang toa do cot thép DUL:

(35400—-17700) 17700 =1340 mm

| McCl100 MC101 MC102 MC103 MC104 MC105
% H(mm) y(mm) H(mm) | y(mm) | H(mm)y(mm) H(mm) | y(mm) |H(mm)y(mm) H(mm)Jy(mm)
1| 150 | 0 |1356| 144 | 1244|256 | 1164 | 33,6 | 111,6 | 38,4 | 110 | 40
2| 350 | 0 |317,6| 32,4 | 2924 (57,6 2744 | 75,6 |263,6 864 | 260 | 90
311350 | 0 |903,6 | 446,4 | 556,4 |793,6| 308,4 [1041,6| 159,6 [1190,4 110 | 1240
4 11550 | O |1085,6| 464,4 | 724,4 |825,6| 446,4 |1083,6| 311,6 12384 260 |1290
511750 | 0 |1267,6| 482,4 | 892,4 (857,6| 624,4 |1125,6| 463,6 [1286,4 410 | 1340

*Tim trong tam cot thép DUL:

a, x (150x 2 +350x 2+1350+1550+1750)

Vi a,: dién tich 1 bo

7xa,

+ MC 100:
IR e,
4 _jls .
* =+ =807,1 mm
! H,~15m
| 1750
X 1550
| 133
! . | * |
] » T am
I
I:l1

36

1267 .6
10856

+MC 101:

a, x (135,6x2+317,6x2+903,6 +1085,6 +1267, 6)

Ty »

=594,7 mm

7xa,
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+MC 102;

/l/ N _ a, x(124,4x2+292,4x2+556,4+724,4+892,4)
vo— P
s —F | =429,5mm
d 724.4
| I 556.4
¥ ¢ o
b 2624
* 1 ®
F T I
+MC 103:

. a, x (116,4x 2 +274,4x 2+ 308, 4 + 446, 4 + 624, 4)
=

=308,7 mm
7xa,

a, x (111,6x2+263,6x2+159,6+311,6 +463,6)

+
Yy » 7xa,
=240,7 mm
|
L
* 463 6
-+_ * . 2636
E'IFI ] L ] 11.515?.E|31}'E
I i F FF T F
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+MC 105:

* N T
1

. | & & @ _?ﬁﬂzeudm

w| ® e e 77% I

g

=]

_ 8, x(110x3+260x3+410)

7xa,

=217,1 mm

Trang: 120



I1.Tinh dac trung hinh hoc tiét dién:

1.Mat cat 105 (giitra nhip):

a) Giai doan 1 (cang kéo cot thép DUL-trit 16 rdng):

zxd? _ ><3,14><6O2

bz - - 2
+F,=n =7 =19782 mm

l,/l,mu T4 4

T

|

+A,=A ,-F ,=875000-19782=855218 mm?

b
|
L\ﬂ:ll] L b,
T *
L.
|
H 1

4 tl/ . +Mo men tinh vé6i ddy: S°,,y =217,1 mm
b, o h\.r EI"»] t
v ¥
/ 2 S°,=S o - FoYp=767700000 — 19782x217,1 = 763405327
1 L 1.k mm?
d y r SO
+ydl=Wd=892,6 mm
Fa ye
: \ I 1 Yo t d
T 4yt =H, —y?,=1007,4 mm
FLBT ] L
n 197000 . ..
y +n, ==>= =5,51 (hé s6 quy ddi tir thép san
2 b 2 h ED 35750 (h¢ so quy p sang
| | bé tong)

3

3 3 H
+Il=hN' l;l_; +h/v'Hd'(yd1 _%)2 +(bt _h/v)-]t_l_z"'(bt _h/v)'tl'(ytl _%)2 +2'b/'1_qzl+

qu3 ¥ s H
12 +(b1_hN) q2'(y 1

q2)2 - Fo-(ydl - yp)2

H
+2, Hy (v~ -2 + (B, -h). :

3 3
= 250.191020 +250.1900.(892, 6—@)2 +(650—250).%+

(650 — 250).80.(1007, 4—%)2 +

3 3
+2.300. 2325 +2.300.205(1007,4 —80 — %)2 + (650 —250). 41225

—+

+(650 — 250).425.(892, 6 —%)2 ~19782.(892,6—217,1)>

l,=3,3071.10" mm*
Trang: 121



W, =11 2370508936 mm’
y

1

+W, =|—1=328286977 mm’

t

Y1

+e,= Yy’ —y,=892,6-217,1=675,5 mm

b) Giai doan 2 (sau bom vira)(truc 2-2):

+A,=A+n, A =855218+5,51.7600=897094 mm’
+S,,=n, A (Y%, —y,)=551.7600.(892,6-217,1)=28287238 mm’

_S., 28287238 o oo
A~ 897094

+y4,=y% —c, =892,6-31,53=861,07 mm
+y',= H, — y*,=1900-861,07=1038,93 mm
+, =1, +A,.c% 0 A (y?,-y )7 =3,3071.10" +855218.31,53 +5,51.7600.(861,07-217,1) ?

=3,5066.10** mm*
1, _3,5066.10"

AW, = =407237506 mn’
e 861,07 m

l, _3,5066.10"
W, =12 =290 557090333 mim?
Ty 7 71038,03 m

¢) Giai doan 3 (khai thac):

£ A=A, +CouSxt, = A, 41, xSxt, =897004+0,774.2000.185=1206694 mm’

h=s k t

1| T 48, ,=n,xSxt, x(y', —=)=
- 2-2 b s 2
. 2
HZ |
f | j 185
g1 i y; = 0,774.2000.185. (1038,93—7) = 290692728
] iW yé
3 B mm®
1 [ J2
Hy 2 | R
- | 3 Trang: 122
T' . i rang:
" ot
| G




b, o See 200692728 o0
A, 1206694

+y%, =y, +c, =861,07 +240,9=1101,97 mm

+y', =H, —y’, =1900-1101,97=798,03 mm

3

= L At S xSt (1 + 2] -

3
I, =3,5066.10" +897094 x 240, 9> + 0, 774[2000 x 13; +2000x185(798,03 + %)2] =

I, =6,5343.10" mm

I, 6,5343.10"
AW, =3 =2 2592965325 mm?’
Ty T T1101,97 m
I, _6,5343.10°
AW, =3 2202999207 _ 444303804 mim?
TV T 798,08 m
+W P = l; 6534310 =4094019 mm®

BTyl 4t, 798,03+185

1.Mat cit 100 (tai gdi):

a) Giai doan 1 (truc 1-1):

b, =b, =650mm, b, =b, =100 mm, H , =205mm

2
10(&b L l:|)+ b/bmo ) )
N T +F,=n, X027, 31O _yg707
% | j 0" b 4 4
il vt
| R A +A,=A ,-F ,=1270000-19782=1250218 mm?
3 | 2
: 162 +Mo men tinh v6i ddy: S°;,y ,=807,1 mm
: I P N A
) 4
2 F - |- =% 2 H
& | _bH 1 _
F//‘C/T yd Sod_Td"'ZQ/qu(Hd _tl_Tq) -FOyP_
0 3 d
. d ¥y
. Yy 2
T | ? = S0 5 100.205.1900-80-2%) -
! . L 19782x807,1
s = 1227701448 mn?
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o 9% _1227701448

=982 mm
TYTTA T 1250281

+y', =Hgy — y*,=1900-982=918 mm

+e,=y" —y,=982-807,1=174,9 mm
H 3 H H 3 H
+1,= bl.ﬁ+bl.Hd (Y%, —7“)2 +2D, .1—‘”21+ 2h, Hy. (v -t —7(*1)2 ~-F,8,’
[

3 3
,=650. 191?20 +650.1900.(982 —- @)2 +2.100. 2525 +2.100.205.(918-80— %)2 -19782.174,9°

l,= 3,9451.10" mm*

I, _3,9451.10" _

W, =L =220 2401741344 mm?
v 982
11
w, =1L=390L0 _oozsauss mnr
vy 918

b) Giai doan 2 (sau bom vita)(truc 2-2):

_E; _ 197000

+Nn, =—>= =551 (hé s& quy déi tir thép sang bé ton
"= E.” 35750 (h¢ so quy p sang g)

+A,=A+n, A =1250218+5,51.7600=1292094 mm?
S, =n, A, &=551.7600.174,9=7324112 mm’

_S,, 7324112

- —5,67
A, 1292004 m

+y9 =y —c, =982-5,67=976,33 mm

+yL,=H, —y*,=1900-976,33=923,67 mm

+, =l +A e+, A LYY,y , )7 =3,9451.10" +1250218.5,67 2 +5,51.7600.(976,33-217,1) ?
=4,1868.10" mm?*

1, _4,1868.10"
y', 976,33

W, = =428830415 mm’

Trang: 124



11
aw, =t % = 453278768 i’
y

¢) Giai doan 3 (khai thac):

+ A=A, + %x Sxt, = A,+n,xSxt, =1292094+0,774.2000.185=1578474 mm’

t

1| T 48, ,=n, xSxt, x(y', —=)=
= 2-2 b s 2
. 2
ks
# 75 185
o ; i =0,774.2000.185.(923, 67 — =) =238030464 mm”
il"\‘ yé 2
: | BT S, , 238030464
: Ll P +C,=—%2= =150,8 mm
| A, 1578474
Hd 2 | ~I| =2
i £ +y%, =y, +c, =976,33+150,8=1127 mm
F
. d
IR 7 4y =H, —y? =1900-1127=773 mm
LY TS
. i

3
#ly=1,+ Ay xc?, +ﬂb[3><tf2+S><ts(y3t +t§s)2]=

185° 185

|, =4,1868.10" +1292094 x150,8% +0, 774[2000 x 1 +2000x185(773+ 7)2] =

I, =6,634.10" mm*

1
W, =ts 8884107 gancionrs o
v, 1127
1
) ) W, =;—t3=%=858214747mm3
| : 3
L\hux AT l, _6,634.10"
L - +W P =—3 =279 -602484342 mmd
I | © oy 4t T773+185
H
4}1_1
b, H{ b, 5"5 Yt
/ ? LMat cit 101 :
1 // E'ﬁ 1= a) Giai doan 1 (cing kéo cot thép DUL-trix 16
H 2 k 2 <
d éf/ rong):
F / : _xxd?__ 314x60% _ :
T- N ¥ 3’3 +F,=n, 7] =7x 7] =19782 mm
Mo ——¥F Trang: 125
| e
I I
b,
|



+A,=A , -F ,=875000-19782=855218 mm’
+Mo men tinh véi ddy: S°,y ,=594,7 mm
S°,=S q - FoYp=767700000 — 19782x394,7 = 755935644 mm®

0
+y —S—d=884 mm

A
+y',=H, —y% =1016 mm

E. 197000
M =E T 35750
D

=5,51 (hé s& quy ddi tir thép sang bé tong)

3

H
By i) bt -2 van o

H
+2h/ qu(yl t'.l._

(bl hN) qu (y 17 q2)2 - FO'(ydl _yp)2

3 3
| = 250.19102o +250.1900. (884—@) +(650 - 250). &+(650 250).80. (1016——)

3 3
+2.300. Zf;’ +2.300.205(1016 — 80—@) +(650—250). 425

+(650— 250).425. (884—ﬁ) ~19782.(884—594,7)>

l,= 3,3844.10" mm*

W, =1 =382850678 mm?
y

1

+W,, ———333110236 mm®
y' 1

+e,= Y] —y, =884-594,7=289,3 mm

b) Giai doan 2 (sau bom vita)(truc 2-2):

+A,=A+n, A =855218+5,51.7600=897094 mm’

+8,,=n, A (Y%, — Y, )=5,51.7600.(884-594,7)=12114726 mm’
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_S,, 12114726
A~ 897094

=13,5 mm

+y®, =yd —c =884-13,5=870,5 mm
+y',=H, —y°,=1900-870,5=1029,5 mm
+, =1 +A e’ A LL(yY,-y )7 =3,3844.10" +855218.13 5% +5,51.7600.(870,5-594,7) ?

=3,4178.10" mm*

1, _3,4178.10

+W .. = =
oy, 8705

= 392624928 mm®

11
=1, (34178107 _a0i006401 i
y

¢) Giai doan 3 (khai thac):

+ A=A, + %x Sxt, = A,+n,xSxt, =897094+0,774.2000.185=1206694 mm?

] L t
1 T +S, ,=n,xSxt, x(y', —=2)=
= 2-2 b s 2
2
1z |
s 185
al b . = 07742000185, (1029,5—=27) = 268338060
W yt
3 | 13 2 mm3
1 e J2
i 2 L po 5w 208338060
] A, 1206694
| 1
F
- — % 4yt =yt e, =870,5+222,4=1092,9 mm
oo T C_HL—yO. —1900-1092.9 =
s 5 +y', = H, —y*, =1900-1092,9 =807,1 mm

3

Flg=1,+A,xC%, +n,[S x%+8xts(y3t +t§s)2]=

3
18; +2000><185(807,1+%)2]=

I, =3,4178.10" +897094 x 222, 4 +0, 774[2000 x

I, =6,3752.10" mm*

I, _6,3752.10"

+W .. = =
@ Ty T71002,9

=583328758 mm®
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I, _6,3752.10"

s, =3 22970200 _ 7e9089708
5 TyL T 8071 mm’
I, 6,3752.10"
FWP =8 =D =642506512 mim?
t TVt 807,1+185 mm
1.Mat cat 102 :

a) Giai doan 1 (cang kéo cot thép DUL-trit 16 rdng):

2 2
+F0=nb”2d =7><3’14260 =19782 mm?’

b | b,
L\mnx L b, l,/l,mcl
T
| .
I I

+A,=A , -F ,=875000-19782=855218 mm’

o 3 .
+- t[/ . +Mo men tinh véi ddy: S°,,y  =429,5mm
h-..l o hu l.'l'l-] t
? ¥
/ = Sod =S . F,y,=767700000 — 19782x429,5 = 759203631
1 & 1= mm3
Hy 2 // E'?\ 2
se.
?V +y? =—2=888 mm
N M yd
T 2 4y'=H, -y =1012mm
FL T e
Yp 197000 . ..
| +n, =—>= =551 (hé s6 quy déi tir thép san
; b ; "=E. "~ 35750 (h¢ so quy p sang
| | bé tong)
Hd3 d 2 qu3
+Il=h/\I'E+QN'Hd'(y )+ (b t\N) +(b —by) 4.y, - ) +2-W-?+
t H q2 2 d 2
+2b, Hyu (Y, -t ——=)" + (b - kl/v) +(b1 by ) Hg (Y ——5) - R (.- y,)
3 3
| = 250.191020 +250.1900. (888—@) +(650— 250)@4650 250).80. (1012——)
3 3
+2.300. ng +2.300.205(1012 80—@) +(650—250). 425

+(650 — 250).425. (888—@) —19782.(888—429,5)°

l,=3,36.10" mm*
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W, =11 2378378378 mm’
Y

AW, =-12332015810 mm?

t

Y1
+e,= Yy’ —y, =888-429,5=458,5 mm

b) Giai doan 2 (sau bom vita)(truc 2-2):

+A,=A+n, A =855218+5,51.7600=897094 mm?
+8,,=n, A (Y% — Y, )=5,51.7600.(888-429,5)=19200146 mm’

_S,, 19200146 _

+ - ~21,4
A~ 897094 m

+y®,=y9 —c =888-21,4=866,6 mm

+y',=H, —y", =1900-866,6=1033,4 mm

=1 +A, el A L(yY,-y )2 =3,36.10" +855218.21,4 % +5,51.7600.(866,6-429,5) *
= 3,4439.10" mm?*

|, _3,4439.10"

= 397403646 mm’
y',  866,6

W, =

11
. =te 234439007 _sanocoiaa mmt
y

¢) Giai doan 3 (khai thac):

+ A=A, + %x Sxt, = A, +n, xS xt, =897094+0,774.2000.185=1206694 mm’

I h=5 L t
1 T 4S8, ,=n, xSxt, x(y', —=)=
= 2-2 b s 2
. 2
ks
2z s 185
o b . = 0,774.2000.185. (1033,4—7) = 269454942
™ yt
3 | e o
1 T J2
Hy 2 i Y to _Sip 269454942 0o
} * A 1206694 ’
| 13
F
T. | L YS
Ho —F Trang: 129
I h




+y%, = y%, +c, =866,6 + 223,3=1089,9 mm

+y', =H, —y’, =1900-1089,9 =810,1 mm

3

Flg=1,+ A, xC%, +n,[S x%+8xts(y3t +t§s)2]=

3
|, =3,4439.10" +897094 x 223, 3* +0, 774[2000 x 1?;’ +2000x185(810,1+ %)2] =

I, =6,2324.10" mm*

I, _6,2324.10"

AW, =3 = = 571832278 mm’
@ "y " 71089,9 mm
I, _6,2324.10"
sW,, =3 =222 00 260997418 iy
® Ty 8101 mm
ew, o=t 62328100 priane01s

©Tyt+t, 810,1+185

1.Mat cat 103 :

a) Giai doan 1 (cang kéo cot thép DUL-trit 16 rdng):

axd? __ 3,14x60?

bz - — 2
+F.=n =7x =19782 mm

i g 4

T

|

+A,=A ,-F ,=875000-19782=855218 mm?

i |
g\mnx ) b,
T -
1 o
|
H

+ .| +Mo men tinh véi ddy: S°,,y , =308,7 mm
b, b, !"'1 t
N ¥
2 8°,=8, - F,y,=767700000 — 19782x308,7 = 761593296
1 L 1 e mm3
2 (Y

SO
+y? =22 28905 mm

A

FD\\ lg
- 2 +y',=Hy —y%;=1009,5 mm

Yo 197000 ; ).

4 +n, ==>=————=551 (hé s doi tu thé
3 3 "=E. " 35750 (hé s6 quy doi ép sang

- S S

bé tong)
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3

£, Ho '~ 7400 & (0 B8 -2 28, “l

H
+I,=h,. 1;

3

H
20, Hu(Yy -t - =5+ (b - bw)

(bl QN) Hq2 (y 17 q2)2 - Fo-(ydl _yp)2

3 3
= 250.191020 +250.1900.(890, 5—@) +(650—250). @+(650 250).80.(1009, 5——)

3 3
+2.300. 2525 +2.300.205(1009,5 — 80—@) +(650 — 250). 425

+(650 — 250).425.(890, 5—@) —19782.(890,5—308,7)°

l,=3,3323.10"* mm*

+W ,, =—1-=374205502 mm’

_1
y

+W,, =—1=330094106 mm®

_1
Y
+e,=y" —y, =890,5-308,7=581,8 mm

b) Giai doan 2 (sau bom vira)(truc 2-2):

+A,=A 4+, A =855218+5,51.7600=897094 mm?
+8,,=n, A (Y% — Y, )=551.7600.(890,5-308,7)=24363456 mm’

S, 24363456

_Su —27.1
A~ 897094 m

+y9 =y —c, =890,5-27,1=863,4 mm
+y'=H, —y,=1900-870,5=1036,6 mm
+| ) =|1+A1.021+n h A s '(ydz'y . )2 =3’3323.1011 +855218.27,1 2 +5’51 -7600.(863,4-308,7) 2

=3,4674.10" mm*

|, _3,4674.10"
AW, =2 =2 = 401598332 mm°
Ty T 8634 m
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11
s, =tz 3467407 oo ia7305 M
y

¢) Giai doan 3 (khai thac):

+ A=A, + %x Sxt, = A,+n, xSxt, =897094+0,774.2000.185=1206694 mm?

| h=s L t
1 T 48, ,=n, xSxt, x(y', —=)=
= 2-2 b s 2
iz - 2
+ |
q1’_‘ b \—‘ y; = 0,774.2000.185. (1036,6—%) = 270371358
; | 6 17 \
) mm
1 | 1 J2
iy oo S vo o Sip 27037138
| d A, 1206694
| e
F
+ e % +y%, =y, +c, =8634 +224=1087.4 mm
Hao —+
¥p +y..=H, —vy° =1900-1092,9 =812,6 mm
. | y 3 d y 3
t? t
=1, + A xC, +n [Sx==+Sxt (Y, +=)°]=
12 2
185° 185

|, =3,4674.10" + 897094 x 224° +0, 774[2000 x ot 2000x185(812,6+ 7)2] =

I, =6,2717.10" mm*

l, _6,2717.10"

*W, =3 = =576761081 mm’
Ty T 10874 mm
I, 6,2717.10
s, =2 =220 010 24806546 mm?
® TV 8126 mm
W o =—ta 8277107 onre800

© Tyt 812,61185

1.Mat cat 104 :

a) Giai doan 1 (cing kéo cot thép DUL-trit 16 rong):
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b b xd? 3,14x 60

| ? +F,=n =7x =19782 mm?
10'3%1, b, l,/l,mu b4 4
T 1
g | | +A,=A -F ,=875000-19782=855218 mm
H
Nl . +Mo0 men tinh véi ddy: S°,,y , =240,7 mm

2 8°,=S, - F,y, =767700000 — 19782x240,7 = 762938472

mm

=

g0
+y? =—4=892 mm

A

F Iy
T 2 4y, =H, —y*=1008 mm
HY 197000 ’ ..
y +n, ==>= =5,51 (hé s6 quy ddi tir thép sang
' ' ""E, 35750

- S A

bé tong)

3

#1=0, Dby H (=D (0 -by) +(b ) (2 +2m

H 2
B —F.(y'. -Y,)

+2t\/ qu(yl tl__

q2°

19003 1900,, 80°

| ,=250. +250.1900. (892——) + (650~ 250).- -+ (650 - 250).80. (1008——)

3 3
+2.300. Zfs +2.300.205(1008 80—@) +(650 — 250). 425

+(650 — 250).425. (892—@) —19782.(892—240,7)?

l,=3,314.10" mm*

+W =371524663 mm®

_1
y

+W =328769841 mm®

_1
t1
Y
+e,=y" —y,=892-240,7=651,3 mm

b) Giai doan 2 (sau bom vira)(truc 2-2):
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+A,=A+n, A =855218+5,51.7600=897094 mm?
+8,,=n, A (Y% — Y, )=551.7600.(892-240,7)=27273838 mm’

S, 27273838 _

4o =2 ~30,4
A, 897004 m

+y?, = y4 —c =892-30,4=861,6 mm
+y'=H, —y*,=1900-870,5=1038,4 mm
+, =1 +A ¢ +n, A (Y9, ,)? =3,314.10" +855218.30,4 * +5,51.7600.(861,6-240,7) 2

= 3,4833.10" mm*
|, _3,4833.10"

W, = = 404282729 M’
T 8616 m

I, 3,4833.10"
AW, =12 22099920 _ a5516767 iy
Ty T1038,4 mm

¢) Giai doan 3 (khai thac):

£ A=A, +CouSxt, = A, +n, xS xt, =897094+0,774.2000.185=1206694 mm’

h=s k t

1| T +8, ,=n, xSxt, x(y', —=)=
- 2-2 b s 2
. 2
1z |
s 185
gl i A = 0,774.2000.185. (1038, 4—7) = 270886842
T yt
3 | 13 L 2 mm3
1 1 J2
o Te L, po o Sip 270886842,
. ; A 1206694
F | y3
- e % 4yt =yt e, = 8616 +224,4=1086 mm
Hoo —F
s 'p +Yy'; =H, —y", =1900-1086 =814 mm

3
1= 1+ A xS X+ S () + )] -

3
|, = 3,4833.10'" + 897094 x 224, 4 +0, 774[2000 1;3; +2000x185(814 + %)2] -

Trang: 134



I, =6,2965.10" mm*

I, _6,2965.10"

W, =— =579788213 mm®
y's 1086
+W, ='—f=m= 773525798 mm®
Y, 814
+W . ° ls 6296510 =630280280 mm®

CyL+t, 814+185

IV:Tinh iing suit mat mét trong cot thép DUL:

1.Mat do ma sat :
Afpe = fo, (L—e (*#)
Trong do :
- f,, :ing sudt khi cang kéo =0.8 f,, =0.8x1860=1488 MP, .
- K=6.6x10"/mm
- =023,
-x :1a chiéu dai b6 cép tinh tir diu kich neo dén mat cat dang tinh us mét mét .Tinh
khi kich 2 dau :
0.1IL 0.1LL.  0O.1L 0.1L 0.1L

¥ ] ]
il 1 1 ki

il 1
100 101 102 103 104 105

ys=t

+vay X cua tat ca céc bé tai MC100 déu bang khong .
+X clia b6 tai mat cat 104 bang 1 nira chiéu dai toan bo L, cua no.
+tinh X ctia 1 bé tai mat cat bat ki dugc tinh gan ding nhu sau :
*Tai MC 101:
X, =02 () = X, =X,.

*Tai MC 102:

X, = X, 02 +(y, — y,)
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*Tai MC 103:

- 2
Xy = X, +/(0.1)2 + (¥, - ¥,)
*Tai MC 104:

—_ 2 2
X, = X +4/ 0.1 +(y, - ¥,)
a.Tinh cho b6 1:

X, =~/3540% +14.4% =3540,02 mm

, = /35407 + (25,6 —14.4)? =3540,01 mm.

X

X,

/35407 +(33.6— 25,6) =3540mm.

X, = /35407 +(38.4—33,6)? =3540mm.
b.Tinh cho b6 2 :

X, =+/3540° +32,4% =3540,15 mm.

X, =+/35407 + (57,6 —32,4) =3540,08 mm.

X, =+/3540% + (75,6 —57,6)? =3540,04mm.

X, =+/3540% + (86,4 —75,6)° =3540,0 I mm.
c.Tinh cho b6 3 :

X, =+/3540% + 446,47 =3568,03 mm.

X, = /35407 + (793, 6 — 446, 4) =3556.99mm.

X, = /35407 + (1041,6 —793,6)% =3548.68mm.

X_4 = \/35402 +(1190,4 —-1041,6)* =3543.13 mm.
d.Tinh cho b6 4 :

X, = /35407 +464,4% =3570.33mm.

X, = /35407 + (825, 6 — 464,4)? =3558.38mm.

X, = /35407 +(1083,6 —825,6) =3549.39mm.

X, = /35407 +(1238,4-1083,6) =3543.38mm.

e.Tinh cho b6 5 :

X, =+/35407 +482,4% =3572.72 mm.
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X, = /35407 + (857,6—482,4)? =3559.83mm.

X, = /35407 + (1125,6 —857,6) =3550.13mm.

X, =+/3540 +(1286,4 —1125,6)? =3543.65 mm.

+a :1a tong gid tri tuyét d6i cac géc udn cua bo ct tinh tir vi tri kich dén mat cat :

a=a,

-a,.

Vé6i «,:1a goc ti€p tuyén véi duong cong tai goc toa do .

a,:1a géc giita ti€p tuyén véi duong cong tai toa do x .

-dudng cong bo

ct:

> X

y=HEDX o e, =202,
~_ /2
X
o ("~ )
Y f
Ot

v Y

\\

Tinh «,,«,,« cho cac bé cap tai cac mat cit can tinh us mat mat:

+Tinh «, cho cac bo (x=0):

-bo 1 :tg o, =#(1_¥) =
-bo0 2 : tgao=#(1—$) =

-bo 3: tgo, = 4x1240
35400

_ 4x1290

-bo4:tge,= 3

400
4x1340

-boS:tge,= 35200

35400

35400

4X40 1 _ ) =0.00406 - o, =0.2326d0=0.00406 rad

X0 1) =0.009137 - o, =0.5235d6 =0.009136rad

=0,12588 — «,=7.1751d0 =0.125229rad

=0.13096 — «,=7,4612d0 =0.130223rad

=0.13604 — «,=7,7469d0 =0.135210rad
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Lap bang :

Cong thiic:

rad.

*Tai mat cat

Tén bo | x(mm) | L(mm) | f(mm) | ¢,(rad)
Bo1 0 35400 40 0,00406
Bo6 2 0 35400 90 0,009136
B6 3 0 35400 1240 | 0,125229
Bo 4 0 35400 1290 | 0,130223
B6 5 0 35400 1340 | 0,135210
+Tinh «, tai cac mat cit cho cac bo :
(+)Tinh « cho cac b6 tai cac mat cat :
a=0,—0,

*Tai mat cat 101 ¢6 :x=3540 mm.

b6 1: >tga, = #(1—% _ ;52‘:)% 1- 23’;50‘:)0) _0.0032487 — «, =0,0032487

Twong tu ta c6 bang sau :
Tén x(mm) | L(mm) | f,(mm) | «, (rad) a,(rad) | o (rad)
bo
Bo1 0 35400 40 0.003249 | 0,00406 | 0.000811
Bo6 2 0 35400 90 0.00731 | 0,009136 | 0.001826
B63 0 35400 1240 | 0.100711 | 0,125229 | 0.024518
Bo 4 0 35400 1290 | 0.104772 | 0,130223 | 0.025451
B6 5 0 35400 1340 | 0.108832 | 0,135210 | 0.026378
102 ¢6 :x=7080 mm.
Tén x(mm) | L(mm) | f, a,(rad) | o,(rad) | o (rad)
b6 (mm)
Bo1 0 35400 40 0.002437 | 0,00406 | 0.001623
Bo 2 0 35400 90 0.005482 | 0,009136 | 0.003654
Bo 3 0 35400 1240 | 0.075533 | 0,125229 | (0.049696
Bo6 4 0 35400 | 1290 |0.078579 | 0,130223 | 0.051644
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B6 5 0 35400 | 1340 |0.081624 | 0,135210 | 0.053586
*Tai mat cat 103 ¢6 :x=10620 mm.

Tén x(mm) | L(mm) | f, a,(rad) | o,(rad) | o (rad)

bo (mm)

Bé6 1 0 35400 40 0.001624 | 0,00406 | 0.002436

B6 2 0 35400 90 0.003655 | 0,009136 | 0.005481

B63 0 35400 | 1240 |0.050355 | 0,125229 | 0.074874

Bo 4 0 35400 | 1290 | 0.052386 | 0,130223 | 0.077837

B6 5 0 35400 | 1340 | 0.054416 | 0,135210 | 0.080794
*Tai mat cat 104 c6 :x=14160 mm.

Tén x(mm) | L(mm) | f, a,(rad) | o,(rad) | o (rad)

b6 (mm)

Bo1 0 35400 40 0.000812 | 0,00406 | 0.003248

B6 2 0 35400 90 | 0.001827 | 0,009136 | 0.007309

B63 0 35400 | 1240 |0.025178 | 0,125229 | 0.100051

Bo 4 0 35400 | 1290 |0.026193 | 0,130223 | (.10403

B6 5 0 35400 | 1340 |0.027208 | 0,135210 | 0.108002
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*Tai mat cat 105 thi tat ca cacb6c¢o o, =0= o = q,.

e Tinh ing suat mat mat do ma sat tai cac mat cat

lap thanh bang:

a.Mat cat 101:
Bo| L f K X u a e | —(kx+ pa) |1—e Apr
(MPa)
1 [35400.1 | 1488 | 6.67*10"-7 | 3540.01 |0.23| 0.000811 |2.7182| -0.0028 |0.0028| 4.182
2 135400.6 | 1488 | 6.67*10"-7 | 3540.06 |0.23| 0.001826 |2.7182| -0.003 | 0.003 | 4.5285
3 |35515.8 | 1488 | 6.67*10"-7 | 3551.58 |0.23| 0.024518 |2.7182| -0.0083 [0.0082| 12.275
4 |35525.4| 1488 | 6.67%10"-7 | 3552.54 [0.23| 0.025451 |2.7182| -0.0085 [0.0085| 12.594
5 |35535.3| 1488 | 6.67*10"-7 | 3553.53 [0.23| 0.026378 |2.7182| -0.0087 [0.0087| 12.911
Y Afpe 46.49
Afoe 17 6.6414
a.Mat cat 102:
Bo| L f K X 7 a e | —(kx+ pa)| 1o Cme Aler
(MPa)
1 {35400.1 | 1488 | 6.67*10"-7 | 7080.02 |0-23| 0.000811 |2.7182| _0.0054 | 0.0054 | 8.0762
2 135400.6 | 1488 | 6.67%10"-7 | 7080.12 [0-23| 0.001826 |2.7182| .0.0057 | 0.0057 | 8.4218
3 [35515.8 | 1488 | 6.67*10"-7 |7103.16 |0-23| 0.024518 [2.7182| .0.0109 | 0.0109 | 16.163
4 |35525.4| 1488 | 6.67*10"-7 | 7105.08 |0-23| 0.025451 |2.7182| _0.0111 | 0.0111 | 16.482
S [35535.3 1488 | 6.67*10"-7 | 7107.06 |0-23| 0.026378 [2.7182| .0.0113 | 0.0113 | 16.753
> Afpe 65.896
Afoe 17 9.4138
a.Mat cat 103:
Bo| L fo K X u a e | —(kx+ pa) |1—e Apr
(MPa)
1 [35400.1 | 1488 | 6.67*10"-7 10620.03/0.23| 0.000811 [2.7182| _0.0081 | 0.008 | 11.96
2 (35400.6 | 1488 | 6.67*10"-7 10620.18/0.23| 0.001826 |[2.7182| .0.0083 |0.0083| 12.305
3 |35515.8 | 1488 | 6.67%10"-7 [10654.74/0.23| 0.024518 |2.7182| .0.0136 |0.0135| 20.034
4 |35525.4| 1488 | 6.67%10"-7 10657.62/0.23| 0.025451 |2.7182| _0.0138 |0.0137| 20.352
S [35535.3 1488 | 6.67*10"-7 10660.59/0.23| 0.026378 |2.7182| _.0.014 |0.0139| 20.614
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> Afo 85.2653
Afoe 7 12.1808
a.Mat cat 104:

Bo| L f K X 7 a e | —(kx+pa) |1—e @ Apr
(MPa)

1 |35400.1 | 1488 | 6.6710"-7 (14160.04/0.23| 0.000811 |2.7182| _0.0107 |0.0106| 15.834
2 |35400.6 | 1488 | 6.67*10-7 14160.24/0.23| 0.001826 |2.7182| _0.0109 |0.0109| 16.178
3 |35515.8 | 1488 | 6.67%10"-7 14206.32/0.23| 0.024518 |2.7182| _0.0162 |0.0161| 23.889
4 |35525.4| 1488 | 6.67%10"-7 14210.16/0.23| 0.025451 |2.7182| _0.0164 |0.0163| 24.207
5 |35535.3 | 1488 | 6.67%10"-7 14214.12/0.23| 0.026378 |2.7182| _0.0166 |0.0164| 24.465
2 Afer 104.573
Mee /7 14.939

a.Mat cat 105:

Bo| L fi K X H a e | —(kx+pa) |1-g @ Aler
(MPa)

1 |35400.1 | 1488 | 6.67*10*-7 | 17700.1|0.23|0.000811 |2.7182| -0.0133 | 0.0132 | 19.698
2 [35400.6 | 1488 | 6.67%10"-7 | 17700.3 |0.23|0.001826 | 2.7182 | -0.0136 | 0.0135 | 20.041
3 |35515.8 | 1488 | 6.67%107-7 | 17757.9 |0.23|0.024518 | 2.7182| -0.0188 | 0.0186 | 27.732
4 |35525.4| 1488 | 6.67%10"-7 | 17762.7 [0.23|0.025451 | 2.7182| -0.019 | 0.0189 | 28.05
5 |35535.3| 1488 | 6.67%10"-7 (17767.7 |0.23|0.026378 | 2.7182| -0.0192 | 0.0191 | 28.365
Y Afor 123.89

Afpe 17 17.698

2.Mat do truot neo :
Af,, = SExE,

Itb

Trong d6 : 1dy AL =6mm/1neo.
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E, =197000MP,
|, =35467.8mm

6
35467.8
3.Mat do nén dan hoi bétong (moi lan cang 1 b6 )

_(N-D,E
BO2N B,

Trong d6 : N=7 bo.

Suy ra: Af,, =

*197000 = 29,95MP, (cho tat ca cdc mat cat)

Af

E, = 4800, f, ,véi f, =80%f, =0.8x40=32MP,.
f,: cudong do bé tong lic cang.
E, = 27153VP,
f, =0.8f,, =0.8x1860=1488.
fg -UNg suat tai trong tam ct do luc cang da ké dén mat us do ma st +tut
neo va do trong .
-lyc cang : P =[ f, - Afo. +Af,, |x A xCosary.
Trong do :
a :1a géc trung binh cua tiép tuyén vdi cdc bé tai mat cat tinh todn
3.1.Luc cang p, tai cac mat cat la :
a.MC 100 :
P = 1488-29,95 x7600*0.998 =11059017.64 N.
V6i o =(0.186%2+0.418*2+5.75+5.98+6.211)/7=3.709 = cos r” = 0.998.
b.MC 101 :
P = 1488—(6.64 +29,95) *7600*0.999 =11019685.28 N.
c.MC102:
P = 1488—-(9.41+29,95) *0.999*7600 =10998654.34 N.
d.MC 103:
P = 1488-(29,95+12.18) *0.999*7600 =10977623.39 N.
d.MC 104 :
P = 1488-(14,94+33.95) *0.999*7600 =10926298.76 N.
e.MC 105 :
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P = 1488-(29,95+17.7) *1*7600 =10946660 N.

3.2.Tinh f_ cho cic mat cat :
f. = PP Mg
gp Ag Ig g Ig g
Véi M, :momen do trong luong ban than g, tinh theo TTGHSD.
-Tai MC 100 :(M, =0).

2
_ ~11059017.64 11059017.64x1115,5 =-12.64MP,

cp 1270000 3.413x10"
-Tai MC 105 :

10946660 10946660x1115,5° 3929x1115,5
op - 11 + (e _23Mpa
875000 3.413x10 3.413x10

Vay mat do nén dan hoi bétong (Af,.) la:
-MC 100 :

8-1) *197000*|— 9.92|
Afpes = *
2x8*27153

=31.5MP,.

-MC 105 :
_ (8-1)x197000x- 23

Af
PES 2x8x27153

= 73MP,.

4.Mat us do co ngot bétong (kéo sau):
-Tai tat ca cdc mat cat nhu nhau :
Afpgr =93—-0.85H ,v6i H do 4m =80%.
Af .y =93—0.85x0.8 = 25MP, .
5.Mat us do tir bién bétong.

Afpeq =12.0f,, —7.0Af,, > 0.

cdp =
Trong do :
- f., 12 us tai trong tam ct do luc nén P, (dd k€ dén mat do ma sét ,tut neo
va nén dan hoi ) ,va do trong luong ban than.

-Tinh luc P, cho cdc mat cit :

P = Ipi —(Afpr +Afp, + Afpes }APS *cosay, .

*MC 100 :
P, =[1488—(57+31.5)]*7840*0.998=1095013584N .
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Af 4, =0 ,vi mOmen =0.

1095013384 1095013584*1971°

W 12524126 4.155330111410" =—91MR,
- Afoey=12.0x9.7=116.4 MP, .
*MC 105 :
P =[1488—-(38.41+57 + 73)]*7840*1=103455856N
Suy ra MC L/2:

_ 103455856 103455856x760° . 4693.1x10° x760
cgp 7764126  3.0644595¢10Y = 3.0644595¢10"

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

=-21.2MP, .

M, +M
Afcdp = IM2 (dps - ytr2)+%(d ps ytr3).

c_2 c_3

_3089x10° *796+(389.66+551.12)*106
3.317x10" 5.22571x10"

M,=1351.63.10° MPa
M, =170.48.10° MPa
M,,=241.13.10° MPa
I. ,=3.317.10" mm*
Y," =904mm

I, 5=5.22571.10"" mm*
Y;" =628mm

D, =1700 mm

ps

*1072=4.09 MP,

Af,, :us do tinh tai 2 gay ra .

Afper =12.0%21.2—7%9.34=189.02MP, .

Mat cit | Afn (MPa) | Af,,(MPa) | Af, (MPa) | Af, (MPa) | Af,c,(MPa)
100 0 57 9.7 0 116.4
101 25.02 57 27.5 4.09 301.37
102 29.51 57 24.04 7.01 239.41
103 34 57 21.93 8.75 20191
104 38.41 57 212 9.34 189.02
105 38.41 57 212 9.34 189.02
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6.Mat ting suat do chung cthép :

Afeg

= Afpp + Afpp,

-Cang sau gan ding : Af,, =0.

-Tinh ;

Af e, = 0.3[L38—0.3AF . —0.8AF g —0.2(Afpeg + Afpc)]-

*MC Goi :

Af e, =0.3[138-0.3*0—0.4*31.5-0.2(25+116.4)] = 29.136MP, .

*MCL/2 :

Af e, =0.3138-0.3*38.41-0.4*73-0.2(25+189.02)] =16.342MP,

e Mat mat tic thoi : Af,;, = Afp + Af,, + Af g

Téng hop cac ing suat mat mat

Miit cat Af- (MPa) Af,, (MPa) Af oes (MPa) Af., (MPa)
100 0 57 31.5 88.5
101 25.02 57 94.6 176.62
102 29.51 57 82.85 169.36
103 34 57 75.54 166.54
104 38.41 57 73 168.41
105 37 57 73 165.44

e Mait mat theo thoi gian :

AfPT2. = AfPSR + AfPCR + AfPR

Mit cat Af o (MPa) Afpeq (MPa) Af or (MPa) Afor, (MPa)
100 25 116.4 29.136 170.54
101 25 301.37 8.214 334.58
102 25 239.41 12.9375 277.35
103 25 201.91 15.6606 242.57
104 25 189.02 16.3419 230.36
105 25 243 17.8645 200.45
e ToOng mét mat: Af,, = Af,, +Af,,,
Tiét dien Af,.. (MPa) Af,,( MPa) Af.. ( MPa)
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100 88.5 170.54 259.04
101 176.62 334.58 511.2
102 169.36 277.35 446.71
103 166.54 242.57 409.11
104 168.41 230.36 398.77
105 168.56 245.87 511.2

V.kiém toan theo ttgh cuong do 1 :

1.Kiém tra sitc khang uon :

Do ta c6 bé tong ban mit cau va bétong dam ¢ cudng do khdc nhau nén ta quy déi
bétdong mit cdu vé bétong 1am dam.Ta chi quy déi theo chiéu rong ban cdnh chit

khong quy ddi chiéu cao ban canh.

Hé s6 quy déi n = %

:>n:—

B 0 045')/ 1’ cB «’ c
b’,=0.7746*1900=1471.74mm

Xem tiét dién la ti€t dién chit T

*kiém tra MC 105 (b6 qua cot thép thudng):

Vi tri truc trung hoa :

+gia thiét truc trung hoa qua cénh :

E, 0,045y \/; \/; \/7 0,746
B
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f
\ S 1 0.85 <
\ LA o
t I i a2

hi
1

I . P

Apsfps

APS fpu
0.85f,Ab + KA,

C=
fou

d

p

h;=200-15=185 mm
A, = 7600(mm?)
f,, = 1860 (Mpa)

Blzo,ss—ﬁ. f.—28

=0.85-0.05/7(50-28)= 0.693
£ =50
d,= H —y,=1900+185-217,1=1867,9 (mm)

f
k =2(1.04——2) =0.28
f,
76001860

C=
0.85x50x0,693x 2000 +0.28 x 7600 x 1860
1867,9

+gia thiét truc trung hoa qua cénh :

=231.6 mm > h;= 185mm
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+Stic khang danh dinh cta tié€t dién :
M, = A fos (d, —g) +(b-b,)h#0.85% £.’(hy/2-a/2) ,

a= 3 *c=0.85*231.6 =196.86mm.

231.6
7600

fog = f,(1—k di) —1860* (1—0.28x

p

) =1849MP, .

M, =7600*1849*(1867.9 - @) +1750*185*0.85*50* (% - 196é86)
=2.935.10"° Nm = 29348KN.m
+Kiémtra:M, <¢M ,¢=1L,M, =M, =1835512KN.M — dat .

2.Kiém tra ham luong cthép toi da :

££0.42.
d

c

A fud,  7600*1849*1867,9
© T A fo 7600*1849

C=231.6mm <0.42d,=0.42x1867,9=784,5 mm — dat .

d =1867,9mm.

3.Kiém tra ham luong cthép t6i thiéu :
¢M, > min §2M_ 1.33M,

cr?

Trong do6 :

M, :momen bat diu gay nit dim BTDUL titc 1a khi d6 us bién dudi dat tri

sSuskéokhiuonla: f, =0.63\/f, =0.63./50 = 4.45MP, .

-phuong trinh M, véi tiét lién hop cang sau (3 giai doan).

Pe
fommo Tt yg oy Moy, Mot M yo ) B 40 4 45Mpa

A lg1 42 I, I,

+P = (0.8f, — Afor) A ,Afpr = Afpr, +Afpr, =398.77MP,
+ M, :momen MC 105 do finh tai 1 =3929 KN.m(TTGHSD).
+M,:momen MC 105 do tinh tai 2=2530 KN.m.
+M,:momen MC 105 do tinh tai 3=1792 KN.m.
+M, = 1.25xM, +M,, mg, =4151.475KN.m.

+AM :1a phan momen thém vao dé tiét dién bét dau nit.

P, =(0.8x0.9*1860—398.77) * 7600 = 7147268 N
*thay cac s6 lieu MC 105 vao phuong trinh dé tinh AM .
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4.45 =

875000 3.413.10"

, (17924151 375) 10L97+—AM )
6,5343.10 6,5343.10

AM =8.718.10°N.mm=8718 KN.m
- M, =AM +M,+M, +M, +M,, =21120.475 KN.m

101,97

M, = M, =17874.1KN.m
+Kiém tra : M, = 29348KN.m > min 1.2M_,,1.33M,
>min{25344.57 ,23772.55 KN.m}
—> @M, = 29348 > 23772.55KN.m — dat.

4.Kiém tra sitc khang cit cia tiét dién :

-Tinh cho tiét dién ¢ gan goi :

Stic khang cat tiét dién =gV, ,v6i ¢ =0.9

V. :stic khdng cat danh dinh .

Ve +Vs +V,
V,=min ,
0.25f b,d, +V,

V, :stic khdng cat do bétong.

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

V, :stic khang cét do cot dai .

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

Sy =A f,d, cotgd .
S SV

VG = 90° (g6c c6t dai )

V, :stic khang cat do c6t thép DUL (xién):
V, = f A sing ,voi f:cuong do tinh toan ctdul.
a :goc trung binh .

Trong c4c cong thic trén :

b, :1a chiéu day nhé nhat ctia sudon dam -dau dam b,, =b, = 650mm.

d

chiu nén va kéo cua ti€t dién .

'

Pau dam:

7147268 7147268*1115,5 3929 2530
- - 6+-——7892,6+ ———
3.3071.10 3.5066.10

861,07 +

:chiéu cao chiu cat c¢6 hiéu cua tiét dién —khoang cach hgp luc trong mién
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- f4

dp

1950

335

o hf

806.0

AF

+gan diing chiéu cao mién chiu nén ,lay bang chiéu cao mién chiu nén MC 105.

205.3

C=2053> d, =d, -~ =1950-806 -~ =104135mm.

Mat khac d, = max

d, -==10414
2

0.9d, =937.22
0.72h =1404

—d, =1404mm.

A, :dién tich ti€t dién cot dai trong pham vi 1 budc dai :

e e

Trong d6 v6i L=36m — dau dam b, =650 — cot dai ¢ =16 -4 nhanh .1 nhdnh

_Td?  3.14x16°
4

I e

cot dai 2 nhanh

=201.1mm* - A, =4x201.1=804.4.

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

+ S, :budc cot dai (khoang cach cac cot dai )
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+ f3:1a hé s6 tra theo bang lap san.
+®: la géc cua ung suat xién tra bang .
*Pe tra bang tim B va® phai tinh 2 thong so 1a f_ va g, .
c

-v6i V 1a tng sudt cat :

= Vo
¢xb,xd,
V, :1a lyc cat tinh toan theo TTGHCD 1,4 =0.9.
o M,/d, +0.5V, cotgd '
' EpAss

M, :1a momen udn tinh theo TTGHCD1.

Nhu vay dé tra bang tim ® phai tinh &, — dé tinh &, phai biét ® .Vay phai thir

dan theo trinh tu sau :

a.Tir biéu d6 bao méomen va luc cit :

7+ 0.11=4150—+
M My
av
Vgsi ~Vu Ve
[

- M, vaV, lay cach tim g6i 1 doan d, .
Véi: M,,, =8390.25KN.m
V,, =174L1KN.m.

V,,, =1360.6KN.m
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d, =1404mm .

Mys 4 _ 839025

I\/Iu = v
0.1 4150

*1404=283853KN.m.

VAR, _
V, =V, +—2——xd, _13606+ /411713006, 404 148933KN .
0.1 4150

b.Tinh ing suat cat :

V,  1489.33.10°

u

V = =
#b,xd,  0.9%650%1404

=1.8IMP,.

vV _L18_ 403
f. 50

c.Gia thiét @, = 40°,cotgd, =1.192 > tinh ¢, .

~8390.25*10°/1404+0.5*1489.33.10° *1.192

g, = 4.4410°.
' 197000* 7840
i. =0.03
Theo < f; . Tra bang — ®, =28.75°, 5, =3
£, =444x10°

+s0 sdnh ®, va ®, khdc nhiéu — l1am lan thi 2 : cotg28.75° =1.823.

~8390.25*10° /1404+0.5*1489.33.10° *1.823

g, =6.73107°.
' 197000* 7840

Theo \f/— va g, —trabang »> @, =29.19° va £, =28.

Vay s0 liéu dé tinh : ®=29.19° va f=2.8.
d.Bé tri cot dai trudc roi kiém tra :
Budc dai :

f *
S, < A 4 __ 80447400 =843.44mm.

"7 0.083/fb, 0.083*50*650

V, =1741KN <0.1f_b,d, =0.1*50*650*1404=4563KN nén —
S, <min(0.8d,;600mm).
Vay S, <600mm —chon cot dai ¢16—4nhanh S, = 300mm — kiém tra .
V, =minV, +V, +V, va 0.25fb,d,) = 7278KN .

+V, =0.0838,/_b,d, =0.083*2.7*/50x650x1404=14.46KN .
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+V=V, /D -V, -V,=1741/0.9 -14.46-
+V, = % ~V, -V, = % —1105562,07 — 291863, 49 .

+V, = f Assing,, .
-Tinh géc «,, cua cac bo cap tai x=d, =1404mm .

b6 1itgar = L @-2X) 2 2410 24213y 150938 4 o —0.78°.
| | 7 29400° 29400

Tuong tu cho céc b6 khac

— o, = P(0.78+1.43)+7.18+7.81+8.44 /7 =3.97° — sine,, = 0.069.

V, = (0.8f,, — Afar)Asg Sinar,, = (0.8x0.9X1860— 408.30)x4836x0.069 = 312.70KN.
Cu6i cung kiém tra siic khdng cit :
V, =1144KN <0.9(V, +V, +V,) = 0.9(265+1079+312.70) = 1491KN —dat.
VI.KIEM TOAN THEO TTGH SU’ DUNG :
1.Kiém tra @ng suat MC 105 (giita nhip ):
1.1.giai doan cang kéo cot thép (ngay sau khi dong neo):
+cuong do bétong: f, =0.8f, = 40MP, .
+cuong do ctdul : f; =0.74f , =0.74x1860=1376.4MP, .
+ A, =7764126mm?
+1, =3.0645*10"mm* e, = 760mm, y; =1010mm, y;" = 940mm, M, = 4693.1KN
a.Kiém tra ting suat bién du6i (us nén):

I:)i _Pixeg *

R A yld+%*yfso.6fc}=19.2MPa.

9 g 9

P, = (f,; — Afpry) Ans = (1376.4-168.41) *7840= 94706416N

fbd -

94706416 94706416*760 4693*10°
bd — |~ - T 1010+—11
7764126 3.0645*10 3.0645*10

*1014 = |— 20.45| <0.6f, =24MP,

b.Kiém tra ting suat bién treén :

Pieg ytr_&ytr <1.38Mpa
o, Tt <025/f =177

g g

P
fbtr =-—+
Ag |
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Thay s6 :

_ 94706416 N 94706416*760%940 4693.1*10° *940

= T - — _1.14MP, <1.38 > dat
776416 3.0645*10 3.0645*10

1.2.Giai doan khai thac (sau mat mat toan bo):
a.kiém tra iing suat bién dudi :

f,=08f, =0.8%0.9*1860=1339.2MF, .

lycnén: P =(f,; —Afo)As =(13392-398.77)*7840=73729712N .

) Pe M, +M,_+M .
fbd:—i——' gyld+&yf+M2yf+( Pk ht)yé’sO.S\/fT=3.54.
Al ot 1y, I,
* * 6
y =_73729712 3 73729712 160* 010+ 4693.1 1011 #1010+
776416 3.0645*10 3.0645*10
* 6 * 6
N 3089.27 10ll *1046+ (389.66+551.12+3905.3) 10 %1132
3.31694*10 5.2257085*%10

=0.76MP, <0.5,/f, =354
— dat.

b.Kiém tra iing suat bién trén : y" =940mm, y =904mm, y¥ = 628mm

P Pe M M M :
f,=-——+—2y ——2y ——2yr ——3y71<0.45f =0.45*50=22.5MP,.
A I, I, I
73729712 73729712*760 4693110° 940 3089.2710° 39023.10°
o =|— + —*940- — - —*904— ————"——___*90
7764126  3.0645*10 3.064510" 3.3169410 5.225708510

<0.45f, =0.45*50 = 22.5MP,

=|-21.8MP,| < 22.5MP, —>dat.
2.Kiém tra us mat cat goi 100 :
2.1.Giai doan cang kéo :

P = (f, —Af;,) A COSey
-Trong do6 :
+ o = (0.55x2+0.83x2 + 2.76+ 6.05+ 6.33+ 6.6) /8 = 3.0625d0
— cosay =0.997.
+P = (f, = Afpr,) Ang COSGY® = (1488-168.41) * 7840*0.999 = 1033524Q01N

+A, =12524126mm?, I :4.155x10“mm4,eg =191mm, y;" =953mm, y{' =997mm,M =0
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a.Kiém tra us bién dudéi :

foa = 10335240 10335240*191*953:|—12.78MPa|<19.2MPa — dat.

12524126 4.155x10

b.Kiém tra thé trén :

P Pe, , 10335240 10335240*191

= = +
A 1 7t 12524126 4.155x10M

g g9

2.2.Giai doan khai thac:
P. =[1339.2-(88.5+170.54)]*7840*0.999 = 8459986N .

—h

*997 = -8.04MP, (nén)< f, — dat.

I, =6.7810"mm* , yy =748mm,y; =1202mm.

a.Kiém tra us bién dudi :

. Pe -
( __ P _Pe o _ 8450086 8459986 i96*1202=—12-4MPa , dat(nén).
A, | 1305718  6.78*10

g g9

b.Kiém tra us bién trén :

. __PR _PRe . 8459986 8459986396

== = +
A T 1305718  6.78*10"

g g

*1202=-6.5MP, — dat(nén).

VIL.TINH DO VONG KET CAU NHIP :
1.Kiém tra do vong do hoat tai :

+Tinh do vong mait cat ¢6 toa do x do luc p ¢6 toa do a,b nhu hinh vé .

p.b.X 2 2 2
= 1 —b°—x
Y =5 E ] I( )

c''c*t

+So do chat tai tinh do vong do xe tai 3 — truc:
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a o)

p, =145x10°N, p, = p,, p; = 35XL0°N —tinh do vong khong c6 hé s6 :
+ Do vong MC gita nhip 105 do cac luc p —
b=14700+4300=19000mm,x=14700mm.
_ 145x10°x19000x14700x(29400° —19000° —14700%)

y> : =6.25mm.
6x30358x3.473722x10" x29400
+P¢ vong MC 105 do p, —
3 3
g = p” 145x10°x29400° __7.27mm.

48.E.1, 48x30358x3.473722x10'

+D0o vong MC 105 do p, —» b=10400mm, x=14700mm.
35x10°x10400x14700x(29400° —10400° —14700%)

Py _ =1.56mm

g 6x30358x3.473722x10" x29400
+P6 vong ciac dam chu coi nhu chiu luc giong nhau khi chat tat ca cac lan xe .

s _ B, 12000-2x500
-sO lanxe :n,_ = 3500 3500

-hé s6 xung kich (1+IM)=1.25.
+Po vong 1 dam chu tai MC 105 :

=3.1=3 lan.

Py P2 Ps
y = (2 +y=+y")n x1.25, v6i n=s6 dam =5.
n

(6.25+7.27+1.56)x3
Y= 5

x1.25=11.31mm.

+Kiém tra:y < 1 xI - 11.31< 29400 36.75mm — dat.
800 800

2.Tinh d¢ vong do tinh tai —luc cang trudc va do vong (MC 105):
2.1.D0¢ vong do luc cang ctdul:

5w.l*
Apu == ggc
384E.1,
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Trong d6: w = % ,e=e, =872mm, |, = 2.956103 0" mm*

p = (0.8f,, — Afpr) Ass = (0.8x1860— 408.30)x4836 = 5251500N .

_ 8x5251509%872
294007

- 5x42.38x29400"
PUL T 384x30358x2.956103x10M

2.2.D¢ vong do trong lugng ban than dam(giai doan 1):do g, = 22.19N/mm

=42.38.

-> A = -45.94mm .

4
pg = 5 G 5x2219x29400

- . = - =24.05mm.
384 EI, 384x30358x2.956103x10"

2.3.D0 vong do tinh tai 2 : g, = 6.32+ 2.56 = 8.88N /mm.

4
ag, =5 &1 5x8.88x29400' ..o

384 E.l,  384x30358x3.473722X10™

*P¢ vong do luc cang +tinh tai :goi la do vong tinh y. .
y; =—45.94+24.05+8.19=-13.7mm .

Vay dam c6 do vong khi khai thac 1a :13.7mm.
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CHUONG III : TINH TOAN TRU CAU

I. SO LIEU TINH TOAN:
e Yéu ciu thiét ké :
- Tinh toan tru T2 : phuong an 1.
- Tai trong : HL93.
- Két cau nhip trén try :
+ Nhip trai  : dam bétong CT dai 36m : |, = 35,4 (m)
+ Nhip phai :dam bétong CT dai 36m:l,=35,4 (m)

-Khé cau:

B = 10.5+2x0.5 = 115 (m)
- Mit cit ngang gom 5 ddm BTCT cach nhau 1,9 m.
- S6ng thong thuyén cap V.

e Quy trinh thiét ké :
- Quy trinh thiét k& 22TCN 272-05.

e Kich thwéc tru : (don vi cm)
So db cau :
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MNCN +1.6M

T —
~ MNTC-1.2M ,\% . MNTT-IM
\

1ﬂMMMJ 300 MMQM

300 ¥l£0

477 D = ZOIVI 1T =9.0IVI %7 ‘
MNTN -8.5M
-10.65 —
L | ]
-12.15?{ ]
So db tru :
1150
100, 190 , 190 190 , 190 , 190 100 1%250
[ 1 [ 1 [ 1 [ 1 [ 1 [ 1 B — = Il
~ LO)|
| M~
270 270
\ —
S
3
80| 500 jBo, 17 s/omoJ 160 L1201€>E\0%;
[e]
i & 800 S 500 I

HHMHJ
100 300 100
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1.Vi tri cao do6 :
-Cao do MNCN: +1.6 m
-Cao @0 MNTT: -1.0m
-Cao do MNTN: -8.5m

2.Céc Idp dia chat :
-L6p 1 : mit dat tu nhién

-L6p 2 : 16p bun

-L&p 3 : cat tho chat vira
- Ldp 4 : sét soi thach anh
- Lop 5: sét do san cling

* 86 liéu két cau phan trén

- S6 luong dam N =5 dam

- Khoang cach cac dam S=1.90m

- Chiéu dai thuc té L=36m

- Chiéu dai tinh toan Ltt=354m
- Téng bé rong cau B=115m

3.Tai tronq tac dung :

Tai mdi vi tri g6i co cac luc ton tai theo 3 phuong vudng goc tac dung
+ Luc theo phuong doc cau : Ly, Ly, Les, Laas Las , Ls
+ Luc theo phuong ngang cau : Ly, Ly, Lus, Loas Lis » Lis
+ Luc theo phuong ding : V,,V,, V5, V,, Vs, Vq

%00%1900 1900 190%190%190@1004

Ld2 Ld3 Ld6

3.1. Tinh tai tac dung (khdng hé sb):
3.1.1. Tinh tai Theo phuang doc céu : Vi i

in
|
L
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+V . :phan lyc gdi trai do trong lugng k/c nhip(KN).

+V,. ;phan lyc géi phai do trong lugng k/c nhip (KN).

+V.;, :phan lyc goi trai do I6p phl (KN).

+V,, :phan luc g6i phai do I6p phil (KN).

Vi

- gl :trong lugng k/c nhip tréi (khong ké 16p pht)/1m dai cau (KN/m).
- g, :trong lugng kic nhip phai (khong ké I6p pht)/1m dai cau (KN/m).
- 0y, -trong luang 16p phd —nhip trai /1m.(KN/m)

- g4, :trong luong 16p phl —nhip phai /1m.(KN/m)

Tinh tai tac dung |én tru c6 thé chia thanh céc tai trong nhu sau:

a. Tinh tai bén théan tru :

Bao gom toan bo tai trong ban than clia két cau tru cting nhu clia bé mong.
Cong thuc xac dinh: P, =V, »,
Trong do:

+ P, : tai trong ban than thanh phan thir i cda tru

+V, : thé tich khdi thanh phan thit i cla tru

+ 7, trong luong riéng tuong (ng thanh phan thir .

-Trong lugng (ma tru +da tang):
P.. =Vxy, =(0,75x11,5x2,5) + (7x0, 7x2,5) + (3x0, 75x2,5)x2,5 = 47,88T =478,8KN

-Trong luong phan than tru (tur I-I dén I1-11) :

P, =Vxy, = (9,4x5x2) + (127X9,4)x2,5=167,83T =1678,3KN .

-Trong lugng bé mong :
P =V_xy, =(2,5x8x5)-(0,5x0,5) =99, 75T =997,5KN

b. Tinh tai két cdu phén trén:
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- Tinh téi phén 1

H= L =L 36=0(m) ChonH=21(m):H, =02 (m)
18 18

Ay = [(H - Hy)b, + (0.65 - b,)0.3 + (0.65 - b,)0.25/2 + (0.65 - b,)0.08 +
+(0.85-b,)0.15 + (0.85 - b,)0.11/2](m 2 )

Avi= [(2.1-0,2).0,25 + (0,65 - 0,25).0,3 + (0,65 -0,25).0,25/2 + (0,65 - 0,25).0,08
+(0,85-0,25).0,15 + (0,85 — 0,25).0,11/2]=0,8(m?)

Ay =0,8(m ? )
7%6%‘4
& j 37
Ay, = (H - H,)0,65 +0,2.0,15 + 0,0367.0,1(m ) = ?ZSQ T
=(2,1-0,2).0,65+0,2.0,15 + 0,04.0,1 2
- o
=1,27 (m?) y < %
+ Phan lién vai dam chi: (g°,,)
e, - 7, (L0 + l.3|33)>< 0.2x0.2 (KN/m) §
1 M
odn _ 24x(1.01 +1.333)x0.2x0.2 =0.233 (KN/m)

9,65

= g1=[Am><(40—2(1,5+1))+ A2x2x1,5+wx2xl]xz—%+godn

0,8+1,27
2

= 4= [0,8x(40-2(1,5+1))+1,27x2x1,5+

x2x1] X2 +0.233
40

g,= 20.56 (KN/m)

- Tinh tai phan 2: bao gém toan bo trong lugng bén than clia cac cac I6p phd mat cau, lan can,
gd chan ciing nhu mét 6 thiét bi, cong trinh phuc vu trén cau
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e Ban mat cau
v.xBxh, 25x107°x11500x 200

g _ A = =0.58 KN/m
gbmc Yc X bmc Nb 6 /
e Dam ngang
g, = (8-02)x(21-0,2-025)x0,2x,
" 9,35
g, = (21-02)x(21-0.2-025)x0,2x24 _ .\
9,35
e Van khuén Iap ghép
9x760%x30+5%x110x 30
DC,, =7, xb,, xh,, =7.85x10° x — " g X 29 N/mm
e Taitrong lan can va Ié bd hanh
i =Pi. X2/In =5.766*2/6=1.922 Kn/m
e Ldp phd
+ Bé tong Asphalt duy 5cm trong lugng riéng [ 22,5 KN/m3.
+ Bé tong bao vé dpy 3cm trong lugngriéng I 24 KN/m3.
+ Ldp phong nwdc Raccon#7(khong tinh)
+ Lp tao phang dpy 3 cmtrong luong riéng I 24 KN/m3.
Tén l6p Bé day (m) Trong lugng riéng Kh&i luong (KN/m?)
(KN/m?)
BT Asfalt 0.05 22.5 1.12
BT béo vé 0.03 24 0.72
Lap tao phang 0.03 24 0.72

Tinh tai rai déu cla I6p phd tinh cho 1mm cau I
gp = 1,12+ 0,72+ 0,72= 2,56(KN/m)
O22 = G + Gen T+ 9 =2.4+1.61+1.922=5.932 Kn/m
2 = 9 =2.96 Kn/m
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4 . Hoat tai HL93:
4.1 Xe tdi thiét ké"

Xe tai thi€t k&: gdm truc trude ning 35 KN, hai truc sau mdi truc ning

145 KN, khoang cach gitra 2 truc trudc 1a 4.3m, khodng cdch hai truc sau thay
ddi tir 4.3 — 9.0 m sao cho giy ra ndi luc 16n nhat, theo phuong ngang khodng

cdch gitra hai bdnh xe 1a 1.8 m

L - ]

e s

Theo phuong doc Theo phuong ngang

4.2 Xe hai truc thiét ké:

Xe hai truc: gom c6 hai truc, mdi truc ning 110KN, khodng cdch giita hai truc

khong d6ila 1.2m, theo phuong ngang khodng cdch giita hai banh xe 12 1.8m

Theo phuong doc Theo phuong ngang

4.3 Tdi trong lan:

T4i trong l1an: bao gdm tdi trong rdi déu 9.3 KN/m . X&p theo phuong doc cau,
theo phuong ngang ciu tdi trong nay phan bd theo chiéu rong 3 m, tdi trong lan

c6 thé xe dich theo phuong ngang d€ giy ra noi luc 16n nhat.

IR A A

- T4i trong lan 13 tdi trong phan bd doc dAm vdi do 16n: g = 9.3 KN/m

4.4 Tdi trong nguoi bo hanh

T4i trong ngudi bd hanh phan b déu trén toan bd bé rong 1.5 m cda 1€ bod

hanh va kéo dai d&€n hét chiéu dai nhip dAm. Ta chuyén tir tii trong phin bd
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trén dién tich thanh tai trong phin bd theo phuong doc cau, bing cdch nhin gid

tri d6 16n v6i 1.5 m. Pudc gia tri dd 16n phan bd trén chiéu dai.

4.5 So do xép tdi doc cdu xdc dinh luc nén I6n nhét:

Phdn luc gbi do 2 xe tdi 3 truc:

VPTR :0.9xmLX(1+%)XYLX(P1 xy,+P,xy, +P,xy,)

=0.9%x1.25x1.75%(35%0.761+145%x0.881 +145 x1.000)
=589.4 KN

VTTR =0.9xm ><(1+%)><yL x(P xy, +P,xy, +P, xy/)
=0.9x1.25x1.75%(35%0.611+145x0.492 +145x0.372)
=288.75 KN

VT = VIF + VT =580.4+288.75=878.15 KN

Phdn luc tai g6i do xe 2 truc:
V2™ =0.9x1.25x1.75x110x 1.000+0.967 =425.98 KN

Phén lyc tai g6i do tdi trong 1an gy ra trén 2 nhip :

V=V =93x%x 36+36 x1.000x1.75=1171.8 KN

P

Ve yine gy Z1171.8+1171.8=2343.6 KN

Phén Ivc tai g6i do tdi trong ngudi bd hanh gy ra trén 2 nhip :
V% =V™ =4.5x 36-0.3 x1.000x0.5=80.325 KN

p t
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VO = VIV =80.325+80.325 =160.65 KN

So sanh cdc t6 hop do hoat tdi gy ra:
Tohop 1 :

V= V3 + V5 +V, = 2343.6+878.15 +160.65=3382.4 N

TS hop 2: V= V2 + VA 1 VA" = 160.65+2343.6+425.98 =2930.23 N

T hop3: V= V4V VIR = 80.325+1171.8+589.4 =1841.53 N
o T Vo TV

Chon t6 hgp 1 d€ tinh todn do t6 hgp 1 ¢6 phan luc tai g&i 16n nhat va t6 hop 3 vi

7 A ~ Zp* P ~
¢6 thé tao momen udn vd4i tru 16n nhat

Bdng tong hop phdn luc goi ctia ticng thanh phdan hoat tdi

y 0.761 35 52.43
Phai Vs 0.881 145 251.5 589.4
Vs 1.0000 145 285.47
Xe 3 truc
v 0.611 35 42.11
Trai ys 0.492 145 140.45 288.75
Ve 0.372 145 106.19
Phai | Q,, (mm?) 17.85 9.3 1171.8
Lane 2343.6
Trai | Q, (mm?) 17.85 9.3 1171.8
Phai | Qp. (mm?) 17.85 45 80.325
Nguoi 160.65
Trai | Qp (mm?) 17.85 45 80.325
v 1.000 110 216.56
Xe 2 truc 425.98
¥ 0.967 110 209.42
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4.6. Xép hoat tdi theo phuong ngang cdu dé xdc dinh momen lén nhdt.

So do xép 1 lan chat tdi
50, 100 425

425

, 100 50 ,

, 60 , 180 , 60 ,

w MxVTxQ o m x V" xQ
3000 P 3000
o MV Qo MV xQ,
Y 3000 P 3000

VI =mx VT x05x>y ; VT =mxVx05x>y,

Tinh todn noi Iyc chua nhan hé sd tii trong :
Goi 1: (1 1an chat tai)
Tacé Q. =1100x0.5x0.737 = 405.35 mm’®

lan
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Q,, =1500x0.737 +0.5x1500x (1.263 - 0.737) =1500 mm’
>y, =0421+0=0.421

lan
Vay : Vi e mx V™ xQ,, _1.2x1171.8x405.35 190 KN
P 3000 3000
PL
Vv mx V" xQ, _1.2x80.325x1500 _96.39 KN
1500 1500

VR =mx V" ><0.5><z:yi
=1.2x589.4x0.5x0.421=148.88 KN
VJ)R = m><VpTR x0.5x >y,
=1.2x288.75x0.5x0.421=72.94 KN
Goi 2: (11an chat tai)

Q... =1100x0.263+0.5x1100x (1—0.263) +0.158 x 1800 + 0.5 x1800 x (1 0.158)

=1736.85 mm’
Q,, =600x0.5x0.263=78.9 mm’

3"y, =0.474+0.579 =1.053
mxV*xQ,_  1.2x1171.8x1736.85

vay: V= =TS e ~814.1 KN
Vv, m x \l/g;g Q, _ 1.2><8(;_.:§05>< 78.9 _ 507 KN
V0 =mxV, x05x>y,
=1.2x589.4x0.5x1.053=372.38 KN
VZTpR = m><VpTR ><O.5><Z:yi
=1.2x288.75x0.5x1053=182.43 KN
G&i 3 : (11an chat tai)
Tacé Q) =1800x0.5x0.842 = 757.8 mm’
Q. =0mm?
Zyi =0+0.526 =0.526
Viy:  vin oy s MV 0, 12XTLBXTSIE ooy

3000 3000
Ve =V, =0N
VR =mx V" ><O.5><Z:yi
=1.2x589.4x0.5x0.526 =186.01 KN
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V3TpR = m><VpTR ><0.5><Z:yi
=1.2x288.75x0.5x0.526 =91.13 KN
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So do xép 2 lan chdt tai
50 100 425 425 10050,

| |
60 180 120 180 60

7.0 i

TSO‘VSO‘V

1.263
0.737
&.421

T50‘60L 8OT 100 ‘60i310

| |
[52] > <t [se)
5 38 S
o S (=] S o
100 |, 60 3030,
\ | [T
©
& 383
oo

0.158_|
1.000
0.684 | |

Goi 1: (2 1an chat tai)
Tacé Q. =1100x0.5x0.737 = 405.35 mm®
Q. =1500x0.737 +0.5x1500x% (1.263—-0.737) =1500 mm?

Zyi =0421+0=0421

lane
Ve XV 0, DAITLEXA0535 oo
3000 3000
PL
v oy = MV X Q1803251500 _ g, 45 ey
* =T 1500 1500

ViF =mx VR x0.5x Zyi
=1x589.4x0.5x0.421=124.07 KN

V' =mx V" x0.5%xy,
=1x288.75x0.5x0.421=60.78 KN
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Goi 2: (2 1an chat tai)
Ta co
Q.. =1100x0.263+0.5x1100x (1-0.263) +0.158 x1800 + 0.5x1800 x (1 - 0.158)

=1736.85 mm?
Q,, =600x0.5x0.263 = 78.9 mm?

3"y, =0.474+0.579 =1.053
w MxV"xQ - 1x1171.8x1736.85

Vay: V=V = =678.41 KN
AR 3000 3000
PL
Vi oy TV X0, 1xB0325x798 ooy
P 1500 1500
V& =mx V" x05x>y,
=1x589.4x0.5x1053 =310.32 KN
VszR = m><VpTR x0.5x >y,
=1x288.75x0.5x1053 =152.03 KN
G&i 3 : (21an chat tai)
Tacé Q, =3600x0.5x1=1800 mm?
Q. =0mm?
Zyi =0.526+0.842 =1.368
lane
Vay : Vi V;;ane _m xV™xQ _ 1x1171.8x1800 _ 703.08 KN
3000 3000

Vi =V, =0N

VR =mxV/® x0.5x Zyi
=1x589.4x0.5x1368 = 403.15 KN

Vo =mx V" x05xy,
=1x288.75x0.5x1368 =197.51 KN

G0i 4 : (21an chat tai)
Tacé Q,, =1800x0.5x1=900 mm?

lan
Q. =0mm?
>y, =0.158+0.684 = 0.842
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lane
Vﬁy : V4Ltane — V4Lane _ mxV XQLane _ 1x1171.8x900 — 35154 KN
P 3000 3000

VE=VIE =0 N

VE =mx V" XO'SXZYi
=1x589.4x0.5x0.5=147.35 KN

Vi =mx Vi x05x>y,
=1x288.75x0.5x0.5=72.19 KN

Ta khdng can tinh cho trudng hgp x&p tdi 3 va 4 lan xe nita vi rd rang khi d6 xe
dugc x€p tran qua ¥ cau nén chi tao thém momen ngugc huéng l1am gidm momen
clia tdi trong trén Y2 cAu bén con lai thdi. Do d6 :

Xét so bo ta thiy trudng hdp x€p 2 1an chat tdi tao ra momen udn quanh truc ngang

cAu M, 16n hon nén ta ding trudng hop nay d€ tinh todn.

5. Luc ham xe (Iuc ndm ngang theo phuong doc cau):W, (c6 hé sd).

- Dugc 1ay theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két cau trén xudng tru qua g6i d&. Tuy theo timg loai g6i cau va
dang lién két ma ti & truyén clia luc ngang xudng tru khac nhau.Do céc tai liéu tra citu khong
c6 ghi chép vé ti 1& anh hudng cla luc ngang xudng tru nén khi tinh toan, Iay ti 1 truyén bang
100%.

- Luyc ham dugc 18y bang 25% trong luong clia cac truc xe tai hay xe hai truc thiét k& cho méi
lan duoc dat trong tat ca cac lan thiét k& dugc chat tai theo diéu 3.6.1.1.1 va coi nhu di cung
mot chiéu. Cac luc nay dugc coi nhur tac dung theo chiéu nam ngang cach phia trén mat dudng
1800mm theo cé hai chiéu doc dé gay ra hiéu Ung luc 16n nhat. TAt ¢ cac lan thiét ké phai
dugc chat ti dong thai d6i véi cau va coi nhur di ciing mot chiéu trong tuong lai.

- Phai ap dung hé s6 lan quy dinh trong diéu 3.6.1.1.2

—W
+W, :dat cach mat duong 1800mm.

-1 800#

W, = 0-25(2 pi)-n.m,

Trong do:

> p; 14 tdng trong lyc clia tat ca cac truc xe tai 3 tryc.
+Néu doc cau chixép 1 xe thi > p, = 35+ 2x145 = 325KN .

+Néu doc cau xép 2 xe tai thi : > p, = 0.9x325x2 = 585KN .
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= W_ =025 p;).n_.m_=0.25x585x2x1 = 292.5KN

6. Luc gid (gié ngang ):
6.1. Doc céu :
a. Gio tac dung lén tru :
W.° = 0.0006V%A.C, >1.8.A(KN)

Trong do:
+ A :Dién tich chan gi6 (m?)
+C, :Hé s6 can vdi tru dac C, =1.

Vi dién tich chan gi6 thay d6i — chia nhd dé tim trong tam .

W’ -
. :
3 10
[0}
W2
= N
= 2
T Tox T ox T ox T T o
80] 500 Bo) 56L120j 160 [120 jﬁ
g 800 S 500
R T I I [ L
[l [ i i i
100/ 300, 300 100 100 300 100

Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gio thiet ké V phai duge xac dinh theo cong thirc:
V=V, xS.
+V: van téc gi6 .
+V, :van téc gi6 tra theo ving quy dinh clia viét nam (m/s).

= lay ¢ ving Il c6 V, =53 (m/s).
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+S : Hé s@ diéu chinh véi khu dat chiu gi6 va do cao mat cau theo quy dinh, tra bang
3.8.1.1-2

Tra S = 1.12, v6i khu vuc mat thoang nudc, d6 cao méat cau so véi mat nudc thong
thuyén la 4.5 m.

Vay ta co tai trong gio thiét ké la:
> V=V, xS=53x1.12=59.4(™),
s
Tu hinh vé :
A =(2x6+11.5x0.75+1/2x2x2.25x0.75+6x0.75)=26.8( m?).
Suyra:
W,> =0.0006V 2.A .C, =0.0006x59.4%x26.8x1 = 56.7KN >1.8.A = 48.24(KN)

— thoa man.
b. Gi6 doc cau tac dung lén xe :
WxD = qg-B

Trong d6 :
+B:la chiéu rong toan bo cau .
+qg :cudng do gi6 doc tac dung 1én xe =0.75KN/m.
+W,2 :tdc dung cach cao do mat dudng 1800mm.
> WP =q2.B=0.75x11.5=8.6KN .

6.2. Theo phuong ngang cau :

a. Gio tac dungq lén tru :
W, =0.0006.V2.A >1.8A

Trong d6 :
+ A :dién tich chan gio .
TUhinhvé: A =H,.B,
+H,:la chiéu cao tir muc nudc dén dinh tru.
+ B, :chiéu réng tru (doc cau ).
= A =H,.B, =3.7x6 = 22.2(m?)
=W," =0.0006.V 2.A[ =0.0006x59.4° x22.2 = 47KN > 1.8A, = 40KN
— thoa man.

b. Gié ngang tac dung vao két cau nhip :W,"
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100 950 100

+qg :tai trong gi6 phan bd déu (KN/m) theo phuong ngang cau.
ge =0.0006V*H, . V6 H, =h_+h,.
Cong thirc nay xem lan can la dac ,dam dac .
h,.:chiéu cao lan can .
h, :chiéu cao dam chi .
+W":1a luc tap trung ,dat tai gita chiéu cao clia H_ tac dung theo phuong ngang cau — khi
2 nhip dam don gian .

o (e +1p)

W' =q2 N 0.0006x59.4° x(0.865+1.65)x

(31—42“31) —165KN
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¢. Gié ngang cau tac dung lén xe :

W, dat & cao do cach mat dudng xe chay 1800mm.

(I, +1) . 40+40

W, =1.5x =1.5x =46.5KN

(V6i 1.5 kn/m Ia tai trong theo tiéu chuan)

7. Tai tronq do nudc :

a. Ap luc day ndi :

Tac dung thang ding theo chiéu tir dudi Ién tru p,, .
p, =9.81V
Vi V : 1a thé tich tru bi chim trong nuéc,
tir muc nudc tinh toan dén mét cat tru (m?).
S0 db : Hinh vé (bén) 250
Turhinhvé =

+ Néu tinh ndi luc tai mat cat Il-I1: W

3.14x2?

V=V, =( +4.6)x5.5x2 = 85.14m®

+ Né&u tinh néi luc tai mat cat I11-111:
V =V, +V, =85.14+2.5x8x5 = 185.14m? —

— p!! =9.81V =9.81x85.14 = 835.2KN
— p!' =0.81V =9.81x185.14 =1816.2KN

1.4.1
1.4.2

1.4.3 8. Luc ma sit (FR):

Luc do ma sat chung g6i cau phai dugc
xéc dinh trén ca s cac gia tri cuc dai clia cac hé s6 ma sat gitta cac mat trugt. Khi thich hop
can xét dén cac tac dong cla do am va kha ning gidm pham chat hodc nhiém ban clia mat
truot hay xoay d6i véi hé s6 ma sat. Va trong cac t6 hop thi khong thé 18y déng thai tai trong
ham va luc ma sat ma phai 1y gia tri I6n han, tuy nhién & tru T2 c6 dat g6i ¢6 dinh vdi gia thiét
la luc hdm sé truyén xuéng tru theo ty 1&é 100% nén trong tinh toan coi nhu luc ma sat khong
dang ké.

1000 300 100
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I1. TINH NOI LUC:

1. TO HOP TAI TRONG TAC DUNG LEN PINH BE TRU:

Ta s& dua tat cd tdi trong vé trong tAm dinh bé tru :
1.1 Tinh tai:

Tinh tdi cia két cau:

+ K&t cau phan trén (KCPT) :

+ K&t cAu phan dudi(KCPD):

Mii try + da tang : P =1078.125 KN
Than tru: P_=2350 KN

B¢ mong: P =2493.75 KN
1.2 Hoat tai:

1.2.1 Theo phuong doc cdu:
Ve =mxnx V + Vp

lane

VTR:mxnx V1+Vp x 1+IM
V., =2x Vt+Vp

My =VxX

X =300 mm 13 khodng cdch tim tru tdi tim gdi theo phuong doc cau

m = 1 : hé s6 lan trong trudng hgp x&p xe trén cd 2 lan trén cd 2 nhip tao lyc

nén 16n nhat
n= 2:sd1n chit tai

Lvc nén va momen doc cau

Truong hop xép tdi trén toan b cdu (tdt cd cdc lan)

. V, Vo A% X H, M,
Tai trong
(KN) (KN) (KN) (m) (KN)| (KN.m)
2 nhip (TR) 288.75 589.4 | 219538 | 0.3 0 658.61
1 nhip (TR) 0 42598 | 106495 | 0.3 0 319.49
2 nhip (Lane) 1171.8 1171.8 5859 0.3 0 0
1 nhip (Lane) 0 1171.8 2929.5 0.3 0 878.85
2 nhip (PL) 80.325 80.325 321.3 0.3 0 0
1 nhip (PL) 0 80.325 160.65 0.3 0 48.2
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Gid tri thiét k& 12530.78 | | 190515 |
Luc nén va momen doc cdu
Truong hop xép tdi trén 1/2 cdu (mot niia so lan)
). \'A Vo \" X H, M,
Tai trong
(KN) | KN) | KN) | m) (KN) (KN.m)
2 nhip (TR) 288.75 589.4 1097.69 0.3 0 329.31
1 nhip (TR) 0 425.98 532.48 0.3 0 159.74
2 nhip (Lane) 1171.8 | 1171.8 | 29295 | 03 | 0 0
I nhip (Lane) 0 1171.8 | 1464.75 0.3 0 439.43
2 nhip (PL) 80.325 80.325 160.65 0.3 0 0
1 nhip (PL) 0 80.325 80.325 0.3 0 24.1
Gi4 tri thi€t k& 6265.395 952.58
1.2.2 Theo phuong ngang cdu :
Ta dit tai sao cho 1éch tAm nhiéu nhat @€ M, 16n nhat
M =Vxy
V6i y: 1a khodng cdch goi dén trong tAm tru
Momen ngang cdu — truong hop xép tdi trén toan bp cdu.
Tai trong V (KN) y (m) M, (KN.m)
Goi 1 52.43 5.25 275.26
Goi 2 251.5 3.15 792.23
Goi 3 285.47 1.05 299.74
Goi1 4 42.11 1.05 44.22
Goi 5 140.45 3.15 442 .42
Goi 6 106.19 5.25 557.5
Gi4 tri thi€t k& 878.15 2411.38
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Momen ngang cdu — truong hop xép tdi trén ¥ cdu.

Tai trong V (N) y (mm) M, (N.mm)
Goi 1 26.22 5.25 137.66
G612 125.75 3.15 396.11
Goi 3 142.74 1.05 149.88
Goi 4 21.01 1.05 22.06
G615 70.23 3.15 221.22
Go1 6 53.1 5.25 278.78

Gi4 tri thi€t k& 439.05 1205.71

Bdng hé sé'tdi trong va hé sé diéu chinh tdi trong

Ky WS | WS
) DC| DW |LL+IM [LL+IM| BR |WL|WL WA |CV| 1
hi€u (59m/s) | (25m/s)
CbI [1.25| 1.5 1.75 1.75 [ 1751 0 | O 0 0 O [0 |1.05
CPbII [1.25] 1.5 0 0 0 00 1.4 0 1 0 |1.05
CbIII [1.25| 1.5 1.35 1.35 1351 | 1 0.4 1 0 |1.05
SD 1 1 1 1 1 1 1 0.3 1 0 1
bB [1.25] 1.5 0.5 0.5 051010 0 1 1 |1.05
2. Theo phuong doc cau : mat cat lI-Il va lll-lll.
2.1. Doc c4u :TTGH CD 1:
- Cac hé s6 tai trong tinh : . =1.25,y,, =1.57=1.
- Hoat tai 2 nhip +luc ham ,2 xe tai doc cau +lan.
- Muc nudc cao nhat: +1.6m
a. Mat cat II-Il:
e T6ng lurc doc :

N, =1.25[p,, + P, + N, (\/ttr +V;r)]+1.5(\/t2tr +Vp2tr) +anVrf{xl.75x1.25+nL1.75\/htLN —ZI..25Vd'nI
=1.25[1078.125+ 2350 + 2x(589.4 + 288.75)] +1.5(216.56 + 209.72) + 2x1171.8x1.75x1.25
+2x1.75x1171.8-1.25x160.65

=NII=16147.06 KN
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e T8ng mdmen : luc ham tac dung tir trai sang phai va mémen theo chiéu kim déng hé 1a
(+) va nguac lai la (-)
M, =—(1.25V," +1.5V"").e +(1.25V; +1.5V").e; +1.75x1.25XW xH,, .

M, =—(1.25x147.47 +1.5x110)x0.5 + (1.25x300.6655 +1.5x106.524)X0.5 +1.75x1.25x292.5x13.72
= M, =8492.38KN.m

M, =—(1.25V," +1.5V*" )€, + (1.25V" +1.5V2").e, +1.75xL.25xW xH,, .

M, = —(1.25x288.75+1.5x216.56)x0.5+ (1.25x589.4 +1.5x209.72) 0.5 +1.75X1.25x292.5x13.72
— M, =8961.43KN.m

e T6ng luc ngang :
W, =1.75xL.25xW, =1.75x1.25x292.5 = 639.84KN

Trong do :
H, : la khodng cach tir diém dat luc ham w,_ dén mat cat II-Il.
Theo hinh vé :
H,=H+H,+H +H,+1.8m=9.4+0.5+1.9+0.12+1.8=13.72m

V6i : H, : Chiéu day I6p phd mat cau (m).

H,,: Chiéu cao géi +da tang (m).

H . : Chiéu cao dam chd (m).

er=€,=0.5 (m) : Khoang cach tir tim tru dén tim g6i cau.
b. Mat cat IlI-11l:

2

e Tbng Luc doc:
N, =N, +1.25P, —1.25V" vGi V." =V =8x2.5x5=100m° (thé tich bé mong).

= N,, =16147.06+1.25x2493.751.25x100 =19139.25KN

yed

e Tbéng Mbémen :
M, =M, +W,x1.75x1.25xH, =8961.43+292.5x1.75x1.25x2.5 =10561.04KN.m

e Tong Lurc ngang :
W, =W, = 639.84KN .

2.2 Doc cdu TTGH str dung :
a. Mat cat Il-Il:

e Tbng Luc doc:

Trang: 182



N> =Po R+ (V) V)V VT (L2507 V) =V,

— NP =1078.125+ 2350+ 2x(288.75+589.4) + 216.56 + 209.72 + 2x(1.25x1171.8 +1171.8) ~160.65
=10723.16KN

el

Téng Mémen :
M = (V" +V) e + (V2 +V2)e, +1.25W .H,

= M;° =—(288.75+216.56)x0.5+ (589.4 + 209.72) x0.5+1.25x292.5x13.72 = 5163.28KN.m

e Tong Luc ngang :
WP =1.25W, =1.25x292.5 = 365.62KN

b. Mat cat [lI-Ill:

~

e Tbng Luc doc:
NP = NP + P —V."=10723.16 +2493.75-100 =13116.91KN

~

e Tong Mbémen :
Mﬁ? =M f,‘D +1.25W, .H_=5163.28+1.25x292.5x2.5=6077.34KN.m

e Tong Luc ngang :
WS =W, =365,62KN

3. Theo phuong ngang cau : mat cat lI-1l va lll-lll.
3.1. Ngang cau TTGH cudng db 1 :
-Hé so tinh tai >1,» =1.

- Hoat tai 2 nhip (2 lan xe léch tam vé bén trai) .
- Muc nudc cao nhéat : +1.6m
a. Mat cat II-Il:
Tuong tu nhu doc cau.

~

e Tdng Luc doc:
N\ =N, , V& N, :doccauTTGH CD1

= N =16147.06KN

yed

e Tong Mémen :
M, =(1.25x1.75xV.;" +1.75xV,:" )xe xn,

=M |'|\I =(1.25x1.75x1171.8+1.75x1171.8)x1x2 = 9227.93KN.m
e Tong Lurc ngang :
W, =0
b. Mat cat lll-Ill:

e

e Tdng Luc doc:
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Np = NN +1.25xP, —1.25xV,"
= N\ =16147.06+1.25x2493.75-1.25x100 =19139.25KN

yd

e Tong Mbémen :
MM =M =9227.93KN.m

e Tbéng Luc ngang :
Wu’\ll =0
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3.2. Ngang cdu TTGH str dung 1:
a. Mat cat Il-Il:

yd

e Tong Luc doc:
N\*® =N , V6 N;° :theo doc cau TTGHSD.

= NP =10723.16KN

el

e Tong Mémen :
M I’,“SD =M ﬁ‘ =90227.93KN.m

e T0nq Luc ngang :
W NSD — O
b. Mat cat llI-lll:

2

e Tbng Luc doc:
NI = N2+ B, -V

= N*° =10723.16 + 2493100 =13116.16KN

e Tdng Mémen :
M 2 = M0 _ 9227.93KN.m

e Tong Lurc ngang :

W =0
BANG TONG HOP NOI LUC :
Phuong doc cau Phuong ngang cau
Mat cat TTGH CD1 TTGH CD1
N(KN) MKN.m)  [W(KN) | N(KN) M(KN.m) | W(KN)
T 16147.06 | 896143  |639.84 |16147.06 9227.93 0
T 19139.25 | 10561.94 |639.84 |19139.25 9227.93 0
TTGH SD1 TTGH SD1
T 1072316 | 5163.28 | 365.62 | 10723.16 9227.93 0
T 13116.91 | 6077.34 | 365.62 | 13116.91 9227.93 0
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111. KIEM TRA TIET DIEN THAN TRU THEO TTGH:

1. Kiém tra siic khang tiét dién tru MC Il-ll (TTGH CD1):

r

TIET DIEN TRU DOC CAU NGANG CAU: (QuY D0l
Q Q
| .
@7//%/ %3 T
‘ Al | ZZ
2 § AQ

Gan dung quy dai tiét dién tru vé hinh chir nhat ¢ chiéu rong la A, ,chiéu daila B,.
Wi&:&—@+%n
a._Theo doc céu :
+K :hé s6 =1.

+ L, :chiéu dai chiunén=H,.

+r,: ban kinh quan tinh r, = JF

A
+J,:Mémen quan tinh J, = B3XE :
+F = BxA,.

Néu ty s0 : YR, qua hiéu tng vé do manh .
r

Soligu: B,=6.6m ,A =1.6m ,trucao H, =14m.
Suyra:

B,=6.6— 20+?—506m

F = B,xA, =5.06x1.6 = 7.09m’

3 3
3 =Bx 2 —506x1% 1 157m*
12 12
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r, = L:£:0.404m
F 7.09

= KL, _ b8 =19.8 <22 —bd qua hiéu ing vé dd manh .
r 0.404
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b. Theo phurong ngang cau :
K.L,

— U << 22
r

3 3
Taco: J, = AleB—; =1.6x 5'026 =15.11m*

J, 1511
""NF 7.09
K.L, 1x8

=== —5.48 <<< 22 = thod man.
r 1.46

=1.46m

2. Kiém tra ting suat tai mat cat Il - Il
N, = 16147.06 KN, M. =8961.43 (KN.m)
-Cong thuc kiém tra: ¢ = Fﬁ + M R,

m m

Trong dé: R, la cudng do clia batong M300 (R, = 15000 KN/m?)
F — Dién tich day mong : F,, = 5.06x1.6=7.09 (m?)
W — M6 men chdng udn cda tiét dién
a*b’ _ 5.06*1.6°
6

_ N M 16147.06 8961.43
Omax= —t+—= +
F W 11.34 1.65

Véy : Kich thudc day mong chon dat yéu cau .
1.4.4 3. Gia thiét cot thép tru:
Trong Thiét k& két cau bé tong cot thép theo tiéu chudn ACI trang 517 cho rang viing hiéu
qua nhét clia p, 1a tir 1-2%, trong do p, 1a ti 1& c6t thép trong tiét dién cot. Nhung vi tru cau chiu

W= = 1.65 (m3)

= 3794.65 (KN/m?)< R, = 15000 (KN/m?) = dat

ti trong va mé men udn I6n, do do ta gia thigt lugng c6t thép trong tru lay p, = 0.015
Nhu vay dién tich cot thép trong tru 1a :
A, = p A, =0.015% 7.09x10° =106350 mm?

BG tri c6t thép theo ca hai phuang ta chon dudng kinh cot thép la @25

S6 luong thanh cot thép bo tri: n = ~ A _917thanh
25% x ﬁ

4
Véy : b0 tri 230 thanh cot thép @25
Chon chiéu day I6p bao vé cot thép la 3cm
BG tri cot thép chiu luc theo 2 hang
Chon cét dai c6 duong kinh @ 12.
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1.4.5 4. Quy ddi tiét dién tinh toan:
+ Tiét dién tru chon duoc bo tron theo mét ban kinh bang 0.7m, khi tinh toan quy déi tiét dién
vé hinh chir nhat d€ gan véi mé hinh tinh toan theo Iy thuyét.

+ Céch quy d6i ra mot hinh chir nhat co chiéu rong bang chiéu rong tru, chiéu dai 18y gia tri
sao cho dién tich mat cat quy ddi bang dién tich thuc. Dién tich c6t thép theo 2 canh clia tiét
dién quy déi van nhu c.

5. Kiém tra stic khang uén theo 2 phuong MC II-Il:

Xac dinh ty s6 khoang cach gilra cac tam clia I6p thanh c6t thép ngoai bién Ién chiéu day toan
b6 cot.

Chon c6t dai ¢6 duong kinh @ 12

Chon I6p bao vé c6t thép tir mép dén tim cla c6t thép chiu luc [a 100mm

Cét thép chiu luc chon @ 25 khoang cach tir mép tiét dién dén tim cot thép 1a : 100mm
Tinh toan ti s6 khoang cach tam Idp thanh cot thép dén bién ngoai :
Thay cho viéc tinh dua trén co s& can bang va tuong thich bién dang cho truong hop uén hai
chiéu, cac két cu khong tron chiu uén hai chiéu va chiu nén c6 thé tinh theo cac biéu thic gan
dang sau :

So sanh:
+Néulycdoc: N < 0.1.¢.f,.A, thi kiémtra :

M M,
ux+ y

M

rx ry

<1

+Néu lyc doc: N >0.14.7.A thiki€mtra:
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1 1 1 1

1
= —+ - =P = > P
Prxy Pr>< Pry P0 " i + i + i ’
I:)rx Pry PO
Trong d6 :

+ ¢ hé s6 strc khang ck chiu nén doc truc: ¢=0.9.

+ A, : dién tich tiét dién tru .

+M,, : mémen udn theo truc x (N.mm).

+M,, : mémen udn theo truc y (N.mm).

+M ,,: stc khang udn tiét dién theo truc x

+M , : stc khang udn tiét dién theo truc y.

+P,, : strc khang doc truc khi uén theo 2 phuang ( Iuc doc tiét dién chiu dugc ).
+P,, = stc khang doc truc khi chi ¢ do léch tam e, (N)

+ P, : stc khang doc truc khi chi c6 do 1éch tam e, (N)

M

+e, :do léch tam theo phuong x — e, = P“y (mm)
A 1A A 4 M

+e, :d0 léch tam theo phuongy — e, = PUX (mm)

+P, : lyc doc tinh theo TTGH CB1 (lyc doc N)
tR, =085f (A —A)+Af, (N)

+er :¢X'A§fy(ds _g)

Taco:0,10¢ f'; A, =0,1x0,9x30x7.09x1000 = 19143 KN
Gi4 tri nay 16n hon tat ca cac gia tri luc nén doc truc Nz & trong cac td hop & TTGHCB, vi thé
cong thirc kiém toan 1a :

M
&+—WSLO
M

rx ry

Xé&c dinh Mrx, Mry: sttc khang tinh toén theo truc x,y (Nmm)

Mrx = ¢. As.fy.(ds-5)
Tuong tu véi Mry
Trong dé:
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+ds: khodng cach tir trong tam cot thép téi mép ngoai cling chiu nén (trir di I6p bétong bao
vé va dudng kinh thanh thép).

+fy: gidi han chay cla thép.

+As: ba tri so bo réi tinh dién tich thép can diing theo ¢é hai phuong.
AT, 0,118x420 B

0,85.5.f.b, 0,85x0,85x30x5.06

G

o Af, 0118x420
*70,85.4.fcb, 0,85x0,85x30x1.4

a, =¢,.3 =0.45x0,85=0.383
a, =¢,.3 =1.63x0,85=1.386
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0.343

=M, =0, 9XO,118X420X103X(5.00—0,132 _Tj =211266.85KNm

0.964

=M, =0, 9X0,118x420x103x(1.6 -0,132 —T) =25647.3KNm

+B,=085

+b : bé rong mat cat (theo mbi phuong 1a khac nhau).

Kiém tra strc khang nén clia tru theo uén 2 chiéu:

T6
N M, M M M,
hap ! ' &_,_%SLO Két
Tél er ry LUén
KN KNm KNm KNm KNm
trong
CD1 | 16147.06 | 8961.43 |9227.93 | 211266.85 | 25647.3 0.402 dat
TTSD [ 10723.16 | 5163.28 | 9227.93 | 211266.85 | 25647.3 0.384 dat
6. Tinh Toan Mii Tru:
So do:
1150
T e
~N
| | | | | | 1 1 1
100, 190 190 190 . 190 190 L10(/)
270 ~ 270
o
S

- M@ tru lam viéc nhu ngam cong x6n
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=27+ R =27+ 98 22067 (m)
3 3
- Tai trong tac dung 1&n phan cong xon la:
+ Do trong lugng ban than: g, = 2*20.5586 = 41.1172(KN /m)
+ Do tinh tai phan bén trén : P, =1078.125KN .

+ Do hoat tai:

[
)

. IM -
F)h?t’t = 0.9xmLx(1+m)x;/Lxmgtrx I45(y2 +Y;+Ys +Ye) +35(Y; +Y,)

P =0.9x1.25x1.75x0.287x 145(0.881+0.967 +0.372+0.492) +35(0.761+0.611) =249.33KN

(36 +36) (36+36)

P =1.75x9.3x xmg,,, =1.75x9.3x x0.287 =168.15KN

*
o, = 3.267*3.267 _ 534
2

P, =P + P =249.33+168.15 = 417.48KN

=Moémen:

M =1.25xgxw,, + (P, + P, )xy =1.25x41.1172x5.34 +1.967x(1078.125+ 417.48) = 3216.31KN.m
*_Tinh va bo tri c6t thép:

S0 dé: (Hinhbén) T S — A — .
—
Q | 0
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- chiéu day md tru H=1500mm,I&p bao vé 15mm— h, =1500—15=1485mm

-0 bd chon: d=1485-25-22/2=1499mm.

-bétong c6 f; =50MPa, cotthép f, =400MPa

_ M 3216.31*10°
° 330d  330x1499

=12.02 (cm?)

Pé an toan ta chon 12 thanh $22 ,a =15 cm.

IV. TINH TOAN MONG COC KHOAN NHOI:

Theo quy trinh 22TCN 272-05, viéc kiém toan suc chiu tai cia coc quy dinh trong diéu 10.5

.....

hién kiém toan surc chiu tai clia coc theo kha nang két cau va dat nén.

Vi ndi luc dau coc xac dinh dugc, ta sé tién hanh kiém tra kha nang chiu tai clia coc theo vat
liéu lam coc va kha nang chiu tai clia I6p da gdc dau mii coc.

S6 liéu tinh toan:

DPudng kinh than coc 1000 mm
Cao do dinh bé coc -12.15
Cao do day bé coc -14.65
Cao do mdi coc (du kién) -44.65
Chiéu dai coc (du kién) 30 m
Budng kinh thanh cét thép doc 25 mm
Cudng do bé téng coc 30 Mpa
Cudng do cot thép coc 420 Mpa
Cu li coc theo phuang doc cau 3000 mm
Cu li coc theo phuang ngang cau 3000 mm
B6 tri coc trén mat bang: ] 800
é -
10 ® ®
Y
S X 2
@ @ @
4100——300—+——300—+100- Trang: 195



1.4.6
1.4.7
1.4.8
1.4.9
1.4.10
1.4.11
1.4.12
1. Xac dinh stic chiu tai coc:

+ Chén cac khoan nhéi b»ng BTCT ®-éng kYnh D = 1,0m, khoan xuy?n qua c,c
lip ®Et c,t cd gac mas,t (of )i v lip sBt pha ¢t ¢& gic ma s,t of = 450.
+ B2 t«ng cac m,c #300.
+ Cet thBp chbu ltc 20425 ca c-éng ®é 420MPa. 8ai trlin $10 a200.
1.1 Xdc dinh siic chiu tdi trong nén cua coc nhoi theo vdt liéu lam coc:
-Bé tong cap 30 co fc' =300 kg/cm2
- Cot thép chiu luc All c6 Ra=2400kg/cm2
Stre chiu tai cda coc theo vét ligu
Stre chiu tai clia coc D=1000mm
Theo diéu A5.7.4.4-TCTK strc chiu tai clia coc theo vét liéu lam coc tinh theo cong thirc sau

PV=¢.Pn.
Vi Pn = Cudng do chiu luc doc truc danh dinh c6 hodc khong c6 udn tinh theo cong thirc :
Pn = ¢.{m1.m2.fc’.(Ac - Ast) + fy.Ast}= 0,75.0.85{0,85. fc'.(Ac - Ast) + fy.Ast}
Trong do :
¢ = Hé s0 strc khang, ¢=0.75
m1,m2 : Cac hé s6 diéu kién lam viéc.
fc' =30MPa: Cudng do chiu nén nhd nhét clia bétong
fy =420MPa: Gigi han chay déo quy dinh clia thép

Ac: Dién tich tiét dién nguyén cla coc
Ac=3.14x10002/4=785000mm2
Ast: Dién tich clia cot thép doc (mm2).
Ham lugng cot thép doc thudng hop Iy chiém vao khoang 1.5-3%. véi ham lugng 2% ta co:
Ast=0.02xAc=0.02x785000=15700mm2
Vay s(rc chiu tai clia coc theo vét liéu 1a:
PV =0.75x0,85x(0,85x30x(785000-15700)+ 420x15700) = 16709.6x103(N).
Hay PV = 1670.9 (T).

1.2 Xac dinh siic chiu luc nén cua coc don theo cuong dé ddt nén:
S6 liéu dia chat:
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-L6p 1 : mat dat tu nhién

-Ldp 2 : 16p bun

-Ldp 3 : cat tho chat vira

-Ldp 4 : sét soi thach anh

- Lép 5: sét do san cing

* Stre chiu téi clia coc theo dét nén: P =P,

-Stre chiu tai clia coc dugc tinh theo cong thire sau: (10.7.3.2-2 22TCN-272-05)
VG coc ma sat: Pdn = ppq*PP+pqs*PS

Co: Pp = qgp.Ap
Ps = gs.As

+Pp : stic khang miii coc (N)

+Ps : sttc khang than coc (N)

+qp: stc khiang don vi miii coc (MPa)

+qs : stc khiang don vi than coc (MPa)

g,=0,0025.N, <0,19(MPa)_Theo Quiros&Reese(1977)

+As :  dién tich bé mat than coc (mm2)

+Ap : dién tich miii coc (mm?2)

+¢qp : hé s6 stc khiang do6i v6i sic khang miii coc quy dinh cho trong Bang
10.5.5-3 dung cho cdc phuong phédp tich roi suc khang cua coc do stc
khang cua miii coc va suc khang than coc. Doi véi dat cat oqp = 0,55.

+pgs : hé so stc khang déi véi sirc khang than coc cho trong Bang 10.5.5-3 dung cho
cac phuong phap tach roi sirc khang cla coc do strc khang cla mdi coc va surc
khang than coc. DGi véi dat sét pgs = 0,65.D6i véi dat cat pgs = 0,55.

- Strc khanq thén coc cla Tru :

Khi tinh strc khang thanh bén bd qua 1D tinh tir chan coc trd lén.

Stre chiu tai cda coc tru T4 theo ma séat thanh bén

- Chiéu Dién tich
Chiéu . A
day day bé mat
, tinh | Tran coc =0,0025.N.10° | P.=A.qq
Lop dat | thuc ) ',,g N _ i i
] toan | thaj ALyP (KN) (KN)
‘ Ly =3,14.L,
(m) 2
(m) (m)
Lép 1 2.88 2.88 Vira | 4 9.04 10 90.4
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, Chat
Lép 2 8 8 8| 2512 20 502.4
vua
Lop3 | 6 6 | Chat | 15 | 18.84 375 706.5
Lopd | o |1212 | Chat | 40 | 38.05 100 3805
> P, 5104.3

-Strc khang mii coc:

PP =0,057.N.103 = 0,057.40.1000 = 2280(KN)

Téng strc chiu tai clia mét coc don:
Pdn = 0,55. PP+0,55.PS = 0,55x2280+0,55x5104.3= 4061(KN) =406(T)

*Tinh s6 coc cho ménq tru:

n=pxP/Pcoc

Trong do:

B: hé s§ ké dén tai trong ngang;

B=1.5 cho tru ,p= 2.0 cho m&(ma chiu tai trong ngang I6n do ap Iuc ngang cla
dat va tac dung clia hoat tai truyén qua dat trong pham vi lang thé truot clia dat dap trén mé).
P(T) : Tai trong thang dting tac dung |én méng mé, tru da tinh & trén.

Pcoc=min (Pvl,Pnd)
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Hang muc | Tén Pvl Pnd Pcoc | Taitrong | Hésé | sdcoc | Chon

Trugita | T3 | 16709 |406.0 |406.0 1294.2 1.5 4.8 6

2.Tinh toan noi luc tac dung lén cac coc trong mong:
P6i v&i mong coc dai thap thi tai trong ndm ngang coi nhu dat nén chiu, ndi luc tai mat cat
day mong
Cong thue kiém tra:
P <P

Trong do:

- Pmax : Téi trong tac dong lén dau coc

- Pc : Stc khang clia coc da dugc tinh toan & phan trén
Tai trong tac dong 1én dau coc duac tinh theo cong thirc

:E+ Mx'ymax + MY'XmaX

n i Yi2 Zn: Xi2
1 1

P

max

Trong d6 :
- P :tdng luc dimg tai day dai .
-n :s6coc,n=6
- Xi, yi :toa do cla coc so vdi hé truc quan tinh chinh trung tam
- Mx, My : tdng mémen clia tai trong ngoai so vdi truc di qua trong tam clia tiét dién coc tai
day dai theo 2 phuong x, y.

Kiém toan coc véi P.=4060KN

Trang thai GHCD I
N=16147.06 KN
My=8961.43 KNm
My =9227.93 KNm

Coc | Xi (m) Yim) | X& md | Y4 (md) | Ni (KN) | Yéucau
1 3 15 9 2.25 3551.2 dat
2 0 15 0 2.25 3202.3 dat
3 3 15 9 2.25 40236 dat
4 3 15 9 2.25 3501.25 dat
5 0 15 0 2.25 3202.3 dat
6 3 15 9 2.25 2602.5 dat
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PHAN III:
THIET KE THI CONG
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CHUONG I : THIET KE THI CONG TRU

1.5 1. YEU CAU THIET KE:
Trong d6 an nay em thiét ké phuc vu thi cong tru T4 cho dén méng.

Céc s6 liéu tinh toan nhu sau:

Cao do dinh tru +3 m
Cao do day tru -12.15 m
Cao do day dai -14.65 m
Cao dé muc nudc thi cong -1.2 m
Cao do day song -10.65 m
Chiéu rong bé tru 5.0 m
Chiéu dai bé tru 8.0 m
Chiéu rong moéng 7.0 m
Chiéu dai méng 10.0 m

S6 ligu dia chét :

-l6p 1 : mat dat thién nhién
-16p 2 : 16p bun

-I6p 3 : cat tho chat vira
-I6p 4 : sét soi thach anh
-I6p 5 : sét do san cung
IL._TRINH TU THI CONG:

1._Thi cong tru:
Buge 1: Xac dinh chinh xac vy tri tim coc, tim dai :

- Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru thap.
- Dung gia khoan Leffer ha 6ng vach thi cdng coc khoan nhéi.
Bude 2 : Thi cong coc khoan nhoi:
- Lap dat hé théng cung cap dung dich Bentonite, hé théng bom thai vira man khi khoan coc.
- Dung may khoan tién hanh khoan coc
- Haléng cot thép, d6 bé tong coc.
Budce 3 : Thi cbng vong vay coc van:
- Lap dung coc van thép loai Lassen bang gia khoan.
- Lap dyng vanh dai trong va ngoai.
- Doéng coc dén do sau thiét ké.
- L&p dat may bom xoi hat trén hé ndi, x6i hut dat trong hd mong dén do sau thiét ké.
Budc 4 : Thi cong bé mong:
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- XU ly dau coc khoan nhéi.
- D6 bé tong bit day, hut nudc 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 giao van khuon than tru 1én trén bé tru.
- L&p dat c6t thép than tru, d6 bé tong than tru timg dot mot.
Bugc 6 : Hoan thién :
-Thao d& toan b hé da giao phu trg.
-Hoan thién tru.
2. Thi cong két cau nhip:
Budc 1 : Thi cong khai KO trén dinh cac tru

- Tap két vat tu phuc vu thi cong

Lap dung hé da gido md rong tru

Dy Ung luc cac bod 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 céac thanh du ing luc

Khi bé tong dat cudng do, thao d& da giao mé rong tru
Budic 2 : Duc hang can bang

Lap dung cac cap xe ddc can bang 1én cac khéi KO

Pé bé tong cac dét duc trén nguyén tic d6i ximg can bang qua cac tru

Khi bé tong di cudng do theo quy dinh, tién hanh cang kéo cot thép

Thi cdng dot duc trén da gido
Budc 3 : Hop long nhip bién

Di chuyén xe ddc vao vi tri d6t hop long, dinh vi xe duc

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 cot thép

Bom vira 6ng ghen

Budc 4: Hop long nhip chinh

Trinh tu nhu trén

Budc 5 : Thi cong nhip don gidn(thi cong dam bang xe lao chuyén dung)
- Dua xe vao vi tri, 2 chan trén bg va 1 chan trén tru.

- Van chuyén dam ra vi tri.

- Moc dam vao xe truot,van chuyén doc ra nhip,sang ngang va ha dam xuéng ddng vi tri.

I1.3 Cong tac hoan thién
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Pé bé tong ban méat cau phan nhip T...
Thi cong lan can, g chan.

Rai 16p ph( mat cau

Lap hé théng chiéu sang,hé théng bién béo.

Thu don cong truong,va dua vao st dung.
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IIL. THI CONG MONG.
Mong coc khoan nhéi duang kinh coc 1 m, tua trén nén sét pha. Toan cau c6 2 mé (M0, MO’
vaTtru (T1,T2, T3, T4).

Céc théng s6 méng coc

MO T1 T2 T3 T4 M1
S6 lugng coc trong mong ( coc) 6 6 6 6 6 6
Buang kinh than coc(m) 1 1 1 1 1 1
Chiéu cao bé coc (m) 25 25 25 25 25 25
Cao d¢ dinh bé coc(m) -0.33 -11.76 | -1215 | -1286 | -12.18 -5.21
Cao do day bé coc(m) -2.83 -14.26 | -1465 | -15.36 | -14.68 -1.71
Cao do mii coc du ki€n (m) 2283 | -4426 | -4465 | -4536 | -4468 | -27.71
Chiéu dai coc dy kién (m) 20 30 30 30 30 20
Cu li coc theo phuang doc cau (m) 3 3 3 3 3 3
Cu li coc theo phuang ngang cau (m) 3 3 3 3 3 3

1. Céng tac chuin bi:

- Can chuan bi day dd vat tu, trang thiét bi phuc vu thi cong. Qua trinh thi cong méng lién quan nhiéu

dén diéu kién dia chat, thuy van, thi cong phurc tap va ham chira nhiéu rdi ro. Vi thé doi hdi cong tac

chudn bi ky udng va nhiéu giai phap tng pho kip thai va cac tinh hudng co thé xay ra. Cong tac chuan

bi cho thi cong bao gém mot s6 ndi dung chinh sau:

- Kiém tra vi tri 16 khoan, cac méc cao do. Néu can thiét co thé dat lai cac méc cao do & vi tri méi

khong bi &nh hudng bai qua trinh thi cong coc.

- Chuan bj 8ng vach, c6t thép 6ng coc nhus thiét ké. Chuan bi 6ng d8 bé tong dudi nudc.

- Thiét ké cap phdi bé tong, thi nghiém cap phéi bé tong theo thiét k&, diéu chinh cap phdi cho phu hap

v6i cudng do va diéu kién do bé tong dudi nudc.

- Du kién kha ndng va phuong phap cung cap bé tong tuai lién tuc cho thi cong d6 bé tong dudi nudc.

- Chuén bi c4c 16 chira san tao diéu kién thuan loi cho viéc kiém tra chat luong coc khoan sau nay.
1.5.1 2. Cong tac khoan tao 16:

1.5.1.1 2.1, Xac dinh vi tri 16 khoan:
- Binh vi coc trén mat bang can dua vao cac méc duong chuén toa do dugc xac dinh tai hién trudng.

Sai s cho phép cla 16 coc khong duodc vuot qua cac gia tri sau:
Sai s6 dudng kinh coc: 5%
Sai s6 do thang dimng : 1%

......

AAAAAA
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15.1.22.2. Yéu cau vé gia cong ché tao lap dung 6ng vach:

- Ong vach phai dugc ché tao nhu thiét k&. B& day 6ng vach sai s6 khong qua 0.5mm so véi thiét
ké&. 6ng véach phai dam bao kin nudc ,da do cimg.Trudc khi ha 6ng vach can phai kiém tra nghiém thu
ché tao 6ng vach.

- Khi l&p dung 6ng vach can phai co gia dinh hudng hodc may kinh vi d& dam bao dang vi tri va do
nghiéng léch.

- 6ng vach ¢6 thé duoc ha bang phuang phap dong, ép rung hay két hop véi dao dat trong long
ong.
1.5.1.3 2.3. Khoan tao I6:

- May khoan cén dugc ké chac chan dam bao khong bi nghiéng hay di chuyén trong qua trinh khoan.

- Cho may khoan quay thir khong tai néu may khoan bi xé dich hay Itn phai tim nguyén nhan x{ Ii kip
thai.

- Néu cao do nudc song thay ddi can phai ¢ bién phap 6n dinh chiéu cao cot nudc trong 16 khoan.

- Khi kéo gau Ien khoi 16 phai kéo tir tir can bang 6n dinh khong duoc va vao 6ng vach.

- Phai khéng ché t6c do khoan thich hop véi dia tang, trong dat sét khoan véi tac do trung binh, trong

dat cat sdi khoan vai téc do cham.
- Khi chan 6ng vach cham méat da dung gau 18y hét dat trong 16 khoan, néu gap da mé coi hay mat da
khong béng phang phai d6 dat sét kep da nhd dam cho bang phang hodc cho d mot 16p bé tong dudi
nudc ¢t lidu bang da dam dé tao mat phang cho bua dap hoat dong. Lic dau kéo bua véi chiéu cao
nhd dé hinh thanh 16 6n dinh, tron thanh ding, sau dé c6 thé khoan binh thudng.
- Néu s dung dung dich sét gitr thanh phai pht hgp véi cac qui dinh sau :
- D0 nhét cla dung dich sét phai phu hop véi diéu kién dia chat cong trinh va phuong phap sir dung
dung dich.Bé mat dung dich sét trong 16 coc phai cao hon muc nudc ngam 1,0m trg 1én. Khi co6 muc
nudc ngam thay doi thi mat dung dich sét phai cao hon muc nudc ngam cao nhat 1a 1,5m.
- Trong khi d8 bé tong , khéi luong riéng cla dung dich sét trong khoadng 50 cm ké tir day 16
<1,25T/m®, ham lugng cat <=6%, do nhot <=28 giay. Can phai dam béo chat luong dung dich sét theo
do sau clia ting |6p dat da, ddm bao su 6n dinh thanh 16 cho dén khi két thac viec dé bé tong.
1.5.1.4 2.4. Rira 6 khoan :
- Khi da khoan dén do sau thiét ké tién hanh rira 16 khoan, c6 thé dung may bom chuyén dung hat mun
khoan tir day 16 khoan 1én . Cing c6 thé dung may nén khi dé dua mun khoan Ién cho dén khi bom ra
nudc trong va sach. Chon loai may bam, quy cach dau xoi phu thudc vao chiéu sau va vt liéu can xoi
hat.

- Nghiém cam viéc dung phuong phap khoan sau thém thay cho cong tac rira 16 khoan.
1.5.1.5 2.5, Cong tac d6 bé tong coc:

- D3 bé tong coc theo phuang phap ng rdt thang ding.

- Mot s6 yéu céu clia cong tac d6 bé tong coc:
+ Bé tong phai dugc trén bang may. Khi chuyén dén cong truang phai dugc kiém tra do sut va do
déng nhat. N&u dung may bom bé tong thi bom tryc tiép bé tong vao phéu clia 6ng dan.
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+ DAu dudi clia 6ng dan bé tong cach day 16 khoan khoang 20-30 cm.
6ng dan bé tong phai dam béo kin khit.

+ DO ngap sau cla 6ng dan trong bé tong khong duoc nhd han 1,2m va khong duoc 16n hon 6m.

+ Phai d§ bé tong lién tuc, rit ngan thdi gian thao 6ng dan, 6ng vach dé gidm thai gian d6 bé
tong .

+ Khi 6ng dan chira day bé tong phai dé tir tir tranh tao thanh cac tdi khi trong 6ng dan.

+ Thoi gian ninh két ban dau clia bétong khong dugc sdm han toan bo thai gian dc coc khoan
nhéi. N&u coc dai , khéi luong bé tong 16n c6 thé cho thém chat phu gia cham ninh két.

+ Puong kinh 16n nhét cla da dung dé d6 bé tong khong dugc 16n hon khe hd gitta hai thanh cot
thép chd gan nhau cla lng thép coc.

1.5.1.6 2.6. Kiém tra chét luong coc khoan nhoi:
- Kiém tra bé tong phai dugc thuc hién trong suét qua trinh clia day chuyén d6 bé tong dudi nudc.

- Cac mau bé tong phai dugc |4y tir phéu chira 6ng dan dé kiém tra do linh dong, d6 nhét va dic mau
kiém tra cuong do.

+ Trong qué trinh d6 bé tong cAn kiém tra va ghi nhat ky thi cong cac s6 liéu sau :

+ T8¢ do d6 bé tong

+ P06 ca&m sau clia 6ng dan vao vita bé tong .

+ Mrc vira bé tong dang 1én trong hé khoan.
3. Thi cdng vong vay coc van thép:

- Trinh ty thi céng coc van thép:
+ Bbng coc dinh vi

+

Lién két thanh nep vai coc dinh vi thanh khung vay.

+

X0 coc van tir cac goc Ve gilta.

+

Tién hanh dong coc van dén do chon sau theo thiét ké.
Thueng xuyén kiém tra dé co bién phap x{r I kip thai khi coc van bi nghiéng léch.

4. Conq tac dao dat bang xoéi hit :

- Cac Igp dat phia trén mat déu la dang cat, sét nén thich hgp ding phuong phap xoi hut dé dao dat
noi ngap nudc.

- Tién hanh dao dat bang may x6i hat. May x6i hut dat trén hé phao chd néi. Khi x6i dén do sau cach
cao do thiét k& 20-30cm thi dimng lai, sau khi bom hut nudc ti€n hanh dao thl cong dén cao do day
mong dé tranh pha v két cau phia dudi. Sau d6 san phang, dam chat d6 bé tong bit day.

5. D4 bé tong bit day :
1.5.1.7 5.1. Trinh tu thi c6ng:

- Chuan bj ( vat ligu, thiét bi...)

- Bom béténg vao thung chua.

- Cat nat ham

Trang: 206



- Nhéc 6ng d6 Ién phia trén
- Khi ntit ham xudng t6i day, nhac 6ng d6 len dé nit ham bi day ra va ndi len. Bé tong phdl  kinday.
Pé lien tuc.
- Kéo 6ng 1&n theo phuong thang dtmng, chi duoc di chuyén theo chiéu ding.
- Dén khi bé tong dat 50% cudng do thi bom hat nudc va thi cong cac phan khac.
1.5.1.8 5.2. Nquyén tic va yéu cau khi d6 bé tong:
- Nguyén tic va yéu cau khi d6 bé tong bit day.

- Bétong tuoi trong phéu tut xudng lién tuc, khong dat doan trong hd mong ngap nudc dudi tac dung
clia ap luc do trong Iuong ban than.
8ng chi di chuyén theo chiéu thang diing, miéng 6ng d8 ludn ngap trong bé tong t6i thiéu 0.8m.
- Ban kinh tac dung clia 6ng d6 R=3.5m
- Dam béo theo phuong ngang khong sinh ra vira bé tong qua thira va toan bo dién tich day ho
mong dugc phi kin bétdng theo yéu cau.
- NUt ham: khit vao 6ng d8, dé& xuéng va phai ndi.
Béténg:  +Co méac thuang cao hon thiét k& mot cap
+ C6 d6 sut cao: 16 - 20cm.
+ C6t ligu thuong bang soi cuoi.
- Pé lién tuc, cang nhanh cang tét.
- Trong qua trinh d6 phai do dac, Ki ludng.
1.5.1.95.3. Tinh toan chiéu day I6p bé tong bit déy:
a) Céc s6 liéu tinh toan:
Xac dinh kich thudc day hé mong: Don vi (cm)

BE TRU HO MONG

g =

‘e @ o o o

S 8 S
(3p] [Ye) N~
.0 @ @ o o

" 100300300100 i

1 800 I 1 1000 1
Tach: [=8+2=10m
B=5+2=Tm

Goi h, :la chiéu day I&p bé tong bit day .
t :la chiéu sau chon coc van (t>2m)
Xac dinh kich thudc vong vay coc van ta 1ay rong vé mdi phia clia bé coc 1a 1 m. Coc van sir dung
la coc van thép .
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Sa db bé tri coc van nhu sau:
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}5”‘ | MNTG=-1.2m
- 1 = %

— | MDTN=-10.65m
| CDDD=-14.65m
-

b) Tinh toan chiéu day I6p bé téng bit day:

a.*Diéu kién tinh todn:
ap luc ddy néi clia nudc phai nhd hon ma sat gitta bé tong va coc + trong lugng clia 6p bé tong bit

day.
Gy h +u. | B +ku, bR n>y,.(H+h)Q
Yn-HQ
= h, = >1m
i Q-Q-Vb"‘ul-[l}k-uz-[z Em_Q%
Trong do :

H : Knhoang cach MNTC t6i day dai = 13.5 m
h,: Chiéu day I6p bé tong bit day
m=0,9 hé sb diéu kién lam viéc.

n =0,9 hé so vuot tai.
¥, - Trong luong riéng clia bé tong bit day vy, = 2,4T/m2.

v, - Trong lugng riéng cla nudc vy, =1 T/m2.

u,: Chu vicoc = 3,14x1=3,14 m
1, : Luc ma sat gilta bé tong bit day va coc T, = 4T/m’.

k: S6 coc trong méng k =6 (coc)
Q : Dién tich h6 mong. (M8 rong thém 1m ra hai bén thanh dé thuan loi cho thicong)

Q=10x7=70m.
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T, . Luc ma sat gilta coc van vdi I6p bé tong:

7, = 3T/m%
u;: Chu vi tudng coc van =(10+7) x2 =34 m
1x13.5x70

=2,0Im >1m

h,

B (0,9x70x2,4 + 34x3+6x3,14x4).0,9-70x1
Vay ta chon h,=2,1m
b.

C.* KIEM TRA CUONG PO LOP BE TONG BIT DAY :
- Xé&c dinh h, theo diéu kién I6p bé téng chiu udn.

- Tacatra 1 déi c6 bé rong l1a 1m theo chiéu ngang ctia h6 méng dé kiém tra.
- Coi nhu dam don gian nhip 1 = 7m.
- S({r dung bé tong mac 200 c¢6 R, = 65 T/m?,
- Tai trong tac dung vao dam la q (t/m)
q=P =0y =7n(Hthy ) =Ny vy
q=1.135+h)-2,4h, =135-14h,
+ M6 men I6n nhét tai tiét dién gitra nhip la :
_ql? (135-14h).7?
™8 8
+ Momen chéng uén :
bh? 1h2 R

M

=39.81-8.575h,

W= 9
6 6 6
+ Kiém tra (g suét :
o = Mu 6(3081-85750) o o
W h?

Ta ¢6 phuong trinh bac hai:
65.n° +51.45h —238.86 =0
Gidi ra ta c6: h,= 1,56 m > 1m
Vay chon chiéu day I6p bé tong bit day h, = 2,1 m lam s6 liéu tinh toan.
1.5.1.10 5.4. Tinh toén coc vén thép:
a.Tinh do chén sdu coc van:
- Khi da d6 bé tong bit day xong, coc van duoc tua Ién thanh bé tong va thanh chéng (co lién két)
nén coc van lat xoay quanh diém O

Dat dudi day mong:
acat :y,=1.6 (T/m?); ¢"=35°.
Hé s6 vuot tai n,=1.2 déi véi ap luc chli dong.
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Hé s6 vuot tai n,=0.8 dai vdi ap luc bi dong.
Hé s6 vuot tai n,=1.0 ddi véi ap luc nudc.
So d6 tinh do chon sau coc van:

IMNTC -1.2
CDTIN -10.65 . g
S 3
2 =
P1 o ¥ g
ﬁ P38 =T T -14.65
— O/; a
P2 Po //é{//
Z N o
P E \
d [PS

Hé s6 ap luc dat chd dong va bi dong xac dinh theo cong thirc sau:
Chidong:  K,=1tg%(45% ¢/2) = tg*(45°-35%/2) = 0.27
Bi dong: K, = tg*(45%+¢/2) = tg*(45° + 35°/2) = 1.92
- Trong lugng don vi »* cla dat dudi muc nudc sé tinh toan nhu sau:
y =y —m=2-10=1(T/m?
- ap lyc do nudc:
P,=0,5*yn*H? =0,5*7.0%=24.5 (T)
P,=v,*H*t=7.0 "t (T)
- ap lyc dat chl dong:
P,=K,n,* 0,5*H?y =0.27*1, 2* 0,5*4.62* *1 =3.458 (T)
P, = (d+0.5)(t-d)y, K,n, =(1.6 + 0.5)(t—1.6)x 0.27x 1.2 = 0.68(t-1.6) (T )
P,=05(t-d)?y K,n,=05(t-1.6)%x0.27 x 1.2 =0.162(t - 1.6)* (T)
- ap luc dat bi dong
P=H.t.y.K,n, =4.62xtx1x1.92x08=7.09t (T).

P, =0,5.£.v. K.n, = 0.5xx1x1.92x0.8 = 0.768 £ (T)
Phurong trinh 6n dinh I4t sé bang :

H, H t+d 2t+d _ t t 2t
P, 3 +p3?+ P, 5 +P, 3 _(p2§+p6§+p73)x0.95 (1)

thay cac s0 liéu trén vao phuong trinh (1) ta c6 phuong trinh :
&> 62.49-0.34*t% 0.87+0.054(t> 3.2t + 2.56)*(2t+1.6)=0.4864t" +6.69t*
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<> 0.3784t°+ 6.6092t°- 61.84 = 0

Giai phuong trinh bac 3ta co: t=2.84m.

Pé antoanchon: t=3m

Chiéu dai coc van chon: Lege yan=13.9+3 +0.5=17.4m = Chon L =17.4m.

2. Chon coc van thoa man yéu cau vé cuong do:

So d6 tinh toan coc van coi nhur 1 dam gian don véi 2 géi la diém 0 va diém neo thanh chéng:

CDIN -10.66

13900

Hn=

1465

O§§L5OO

N
N

an dq

_15.75

=3

* Tinh todn dp luc ngang:

Ap lyc ngang clianudc: P, =1, H, = 1x17.4= 17.4(t/m)
Ap Iuc dat bi dong : P, = v4.Hi. tg? (45° -0 /2).
=> P, =1,5%4.5xg2(45°  17.5%) =1.88(t/m)
a.Tai vi tri c6 Q=0 thi mémen M Ion nhdt:

TimM__ :

max

_ |MNTC -1.2

P T T T e

Pa [0

' E

o 17.4m

B
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Theo so do :

M, =0<17.4R, =P, £174,2%17.4 P L17.4,2*17.4
17.42 17.4

<R, =(RP,+P).

= (188+17.4) == =17.6(T) +

*
IM, =0 17.4R, = (P, + Pd)*%*(NA— 2 27-4)

4.62 +17.4j*17.4*(17 4 2*17.4

SRy =
7.0 2

):8.81(T)

Gid sr vi tri Q=0 nam cach g6i mot doan 0 < x < 17.4m
Ta co:

@+, X _g,.(h+x) 2(H,-x)

M, =R;.(H, = X)-R, X+
= Rar(Hy =) = Ryx =265, 2 =20 3

(1)

Véi: g, =W q=p, +p, =7.0+1.88=8.88(T /m).
1

X_2_ Q-(Hl — X) (Hl — X)2

(1)= Ry.(H, —x)—RA.x{q+Hi.(H1 —x)}

1 H, H, 3
Thay sé'vao (2 )ta cé phuong trinh bdc 3:
M, =0.59x+ 2.87x° -8.49x + 35.24(1)
d=M
dx
Giai phuong trinh trén ta co:
X=11;%x=-43
Chon x = 3 1am tri s6 dé tinh, ta co:
M= 30.05Tm

=0<1.77x* +5.74x-8.49=0

Kiém tra:

Cong thirc: o = l\cv’"ax <R, =2000 kG/cm?.

yc
+ VGi coc van thép laxsen IV dai L = 10.5 m, c6 W = 2200 cm”.

30.10°

Dodb o = 0" 1363.6(kG/cm?) <R, = 2000 (kG/cm?).

15.1.11
15.1.12

(2)
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1.5.1.13 5.5. Tinh toan nep ngang :
Nep ngang duoc coi nhu dam lién tuc ké trén cac géi chiu tai trong phan bé déu:
+ Céc g0i la cac thanh chdng véi khoang céch gilta cac thanh chdng la:

| =2 -3m: Theo chiéu ngang.

l, =3 m: Theo chiéu doc.
+ Tai trong tac dung Ién thanh nep la phan luc gdi R; tinh cho 1m bé rong. R; =8.8 T
So do tinh :

TQOOO TCSOOO T2000 T
1

g=R=8.8T
i

200030003000+ 2000
vAQOOGLSOOG%SOOG—LQOOOL

Jﬁ2OOO LSO%O —L2000 i

Momen 16n nhat M., dugc tinh theo cong thirc gan ding sau :

max

2 2
o832 go(Tm)
10 10
Chon tiét dién thanh nep theo cong thirc :
M

— max R =2000 (kg/cm?
c W y (kg/em?)

max
yc

5
> Mus _ 7.92x10

o = =396 cm®,
R, 2000

=W

=> Chon thanh nep ngang dinh la thép chi | c6:
W, >W,, =396 cm’.

1.5.1.14 5.6. Tinh toan thanh chéng:
Thanh chdng chiu nén bdi luc tap trung.

Luc phan b6 tam giac: q = p, + p, =7.0+1.88=8.88(T)

+ Phan luc tai A Iy mo men d6i véi diém B:
H .H

M, =0 R;.L, -0 —.—
A qu2 3

(L, = H =5.45m)
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gH H _gh _888*7.0

2L, 3 2*3  2*3
Rg=B=10.36 (T)

+ Duyét thanh chiu nén:

<
cang b

Vi |, = 2.1,= 6m (chiéu dai thanh chiu nén)

Taco: i= 708 =1234
46

Chon nep ding co: | =7080 cm*

SRy = =10.36(T)

F.,= 46,5 cm’
o p=t 600 4o
I 1234
2 2
0 =1-08. ij ~1-08. @] 081
100 100
* 3
o=t _ 88710 =233(kG/cm?)

p.F, 0.81*465

V6i:o = 233kG/cm?) < .., =1700(kG/cm?)

= Thanh chéng dat yéu cau
6. Bom hut nugc:

Do ¢6 coc van thép va bé tong bit day nén nudc khong tham vao hé mong trong qua trinh thi cong,
chi c&n b6 tri may bom dé hat hét nudce con lai trong hé mong. Dung 2 may bom loai C203 hit nudc tir

cac giéng tu tao su kho rao cho bé méat hd mong.

7. Thi cong dai coc:

- Trudc khi thi cong dai coc can thuc hién mot cong viéc co tinh bat budc do 1a nghiém thu coc, xem

xét cac nhat ky ché tao coc, nghiém thu vi tri coc, chat lugng bé tong va cot thép clia coc.

- Tién hanh dap dau coc.

Don dep vé sinh hé mong.
- Lap dung van khuon va b tri cac Iudi cot thép.
Tién hanh d6 bé tong bang 6ng d6.

Bao dudng bé tong khi dd f, thi thao d& van khudn.
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IV. THI CONG TRU:
- Céc kich thudc co ban clia tru va dai nhu sau:

CAU TAO TRU T2

) 1150 )
250
4100, 190 . 190 190 . 190 , 190 ‘1001‘ M —

Jt —

I ' ] 3

150

——| o 270

7575|

;

1400

1 8 | 500 go| N 50]120] 160 1\120‘&31
800 500

250

200

S L1 1 1L

Wl [l Iy [l i
100 { 300 I 300 ‘1100 1100 300 10

1. Yéu cau khi thi cong:

- Theo thiét ké ky thuat tru thiét ké la tru dac bé tong toan khoi, do d6 cong tac chli yéu cla thi cong
tru 1a cong tac bé tong cot thép va van khudn.

- Pé thuan tién cho viéc I&p dung van khuon ta du kién sir dung van khuén 13p ghép. Van khuén dugc
ché tao ting khéi nhd trong nha may duoc van chuyén ra vi tri thi cong, tién hanh 18p dung thanh véan
khuén.

- Cong tac bé tong duoc thuc hién bai may tron C284-A cong suat 40 m*/h, sir dung dam dui bé tong
ban kinh tac dung R = 0.75m.

2. Trinh tu thi cong nhu sau:

- Chuyén cac khéi van khuon ra vi tri tru,lap dung van khuon theo thiét ké.
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- D4 bé tong vao 6ng d6, trude khi A6 bé tong phai kiém tra van khuon lai mot 1an nira, boi dau lén
thanh van khuon tranh hién tugng dinh két bé tong vao thanh van khuon sau nay.

- DG bé tong thanh timg 16p day 40cm, dam & vi tri cach nhau khong qué 1.75R, thai gian dam 1a 50
giay mot vj tri, khi thay nudc ximang néi lén la duoc.Yéu cau khi dAm phai cdm sau vao 16p cii 4 -5cm,
dé dam lién tuc trong thdi gian I6n hon 4h phai ddm béo d6 toan khéi cho bé tong tranh hién tuong
phan tang.

- Bdo dudng bé tong :Sau 12h tir khi d8 bé tong co thé tudi nudc, néu troi mat tugi 3-4 1an/ngay, néu
trai nong co thé tudi nhiéu hon. Khi thi cong néu gap trai mua thi phai co bién phap che chan.

- Khi cudng do dat 55%fc cho phép thao d& van khuén. Qua trinh thao d& ngugc véi qua trinh 1ap
dung.

3. Tinh van khuén tru:
15.23.1 . Tinh vin khuén dai tru.

- Daicokichthudc:axbxh=8x5x2(m).

- Ap lyc tac dung I&n van khuon gém co:
+ dp luc bé tong tuoi.
+ Luc xung kich cia dam.
Chon may tron bé tong loai C284-A c6 cong suat d6 Q= 40m*/h.
Va dam dui ¢o ban kinh tac dung la 0,75m. op
Dién tich dai: 8 x 5 = 40 m*
Sau 4h bé tong dé 1én cao dugc: z <~
h @ _ 40x 4
F 40
Gia sir dung 6ng voi voi dé dé Iuc xung kich 0,4T/m?

75

=4(m) > 0.75(m)

325
400cm

Ap Iuc ngang tac dung 1én van khuon la:

+ Do ap luc ngang cua bé tong tuoi:
q,= 400 (Kg/m?) =04 (T/m?) n=13 Ao |
+ Luc xung kich do dam bé tong: h > 0,75 m nén
q,= 2.4x0.75x10° =1800Kg / m*

Biéu d6 ap luc thay d6i theo chiéu cao dai nhung dé don gian hoa tinh toan va thi cong ta coi ap luc
phan bé déu:

1800~0.75 , 1800 2.45+ 400 4

qe=—2 y ~167125(kg/m?)

q"=1.3 x 1671.25=2172.62 (kg/m?)
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Chon véan khuén tru nhu sau:
Nep ding 16x16em

=N SN

| —

)
l%l

T

80

= | ey

o

!

|
M

|

=g 5
|

___E!}_____Eb“_n_
|
|
|

1T
Mt
T
| |

—— - — - ——
I
|
|

Ld —
Van khudn ding 20 x 4 em bl
/Thanh cang 214 / / Nep ngangl2xidem
W v o w v
16 16 16 16 16
R S n S o S " M

15.332. Tinh vin dimg:
Tinh toan véi 1m bé rong clia van

So do tinh toan:

S N N A N N A N A s e |

1m
ﬁ} 80 % 80 %

Mémen uén 16n nhat:
_ql® _217262x0.8*

0.04m

e = =139kgm

10 10

Kiém tra theo diéu kién nén uén clia van :
o= Mo <R,
W
2 2
Vei W = bg _1x0.04° 4 400267 (m?)
_139x10™

=52.06 (kg/cm?®) < R, = 130 (kg/cm?)

0.000267
=> Thod man diéu kién chiu luc
Kiém tra d6 vong :

4
5ql - I

" 384E] 250

Trong do :
- E :modun dan héi cla gb E,= 90.000 (kg/cm?)
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- | :chiéu dai nhip tinh toan =80 cm
- J  :mdmen quén tinh 1m rong van khuén
bs®  1x0.04°
12 12
- q/a tai trong tiéu chuan tac dung Ién van khuén.
q=16.71 (kg/cm)

4
5x16.71x80° _ jgr 0 80 _ a0
250

J= = 5.33x10° (m*) = 533 (cm?)

=>f=

© 384x9x10* x533
=>\/3y dam béo yéu cau vé do vong.

1.5.43.3. Tinh nep ngang:
- Nep ngang duoc tinh toan nhur 1 dam lién tuc ké trén céc gai la cac thanh nep dimg.

- Tai trong tac dung én van ding réi truyén sang nep ngang.

- Vi khodng cach nep ngang I6n nhat 1a 1.5m ta quy d6i tai trong tir van dimg sang nep ngang.
Onep ngang = 0" 1 = 2172.62 x 0.8 = 1738.1 (Kg/m)

So do tinh:

SN j

| 150 | 150 |

+ Momen I6n nhat trong nep ngang:

_ql® _17381x15°

M, = = =391.07kgm
10 10
+ Chon nep ngang kich thudc (12 x 14cm)
2 2
woho® _12x147 oo
6
+ Kiém tra Ung suat:
M _39107_ 99.76kg/cm? <130kg/cm?
w 392
v'+ Duyét do vong:
f = i'q._lé”
48 E.J
3 3
j_bh® 12148
12 12

Ohong =91, =1671x0.8 =1336.8kG/m

(-1 aly 1 13368x150° _
48 E.J 48 9x10" x 2744
Két luan : nep ngang di kha nang chiu luc

0,003&m < @ =0,6cm
250
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15.53.4. Tinh nep diing:
- Nep ding dugc tinh toan nhur 1 dam don gian ké trén 2 g6i, chiu luc tap trung dat & gitta nhip do tai
trong tlr nep ngang truyén xuéng
Pi=qxl, =17381x1.5=2607.15(kg)

+ S0 dé tinh toén:

7
Zf 80 Zﬁ 80 Zﬁ A
+ Momen:
M = o = 280719518 _ g5 o acgm
6 6
+ Chon nep dung kich thudc (16x16) cm:
2 2
w = NO% _16x16% _os 7em?
6
+ Kiém tra (ng sut:
M :%1:10]J<g/cm2 <130kg/cm?
W 6827
+ Duyét d6 vong:
_ab
48.E.J
3 3
J= blg _16x16° o gqoms

Qvong = q°xl, =1336.8x1.5 = 2005.2kG/m

3 3
_ ql _ 20.05><416O — 0,00348m < 160 — 0,40m
48.E.J 48x9x10" x5461 400

Két luan : nep dimg da kha nang chiu luc
5.6 3.5. Tinh thanh cdng:
- Luctrong day cang:R=(p+q)l, x 1, = (200+1800)x0.8x1.5 = 2400Kg
- Khoang cach thang cang: ¢ = 1.5m

- Dung thang cang la thép CT3 co R = 1900kg/cm?.
— Dién tich yéu cau

S _ 2400 =1.263m?

"R 1900
Dung thanh cang ®14 ¢c6 F = 1.54 cm?
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L5.7 3.6. Tinh todn gé vanh luoc:
- Ap luc phan b6 clia bé tong Ién thanh van: p,, = 2.40.75=1.8(T/m?)

- Ap lyc ngang do dam bé tong: p, = 0.2T/m?
- Tai trong t6ng hop tinh toan tac dung lén van:

0, = (py + Py)x1.3x0.5 = (1.8+0.2) x1.3x 0.5 = 1300Kg/m?
- Luc xé & dau tron :
xD 1300x3
2
- Tinh toan vanh lugc chiu lyc kéo T:

qtt
T=d ~1950(Kg)

+ Kiém tra theo cong thurc: %s R,

Trong do:
F: dién tich da gidm yéu cla tiét dién vanh lugc
R, : cudng do chiu kéo clia gb vanh luge R, = 100kg/cm?
=> F= b >+ =190 19 500m?
R, 100

k

Tir d6 chon tiét dién g6 vanh lugc : & = 4cm ,b=12cm. Co F= 4x12=48cm?
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.6 CHUONG 2 : THI CONG KET CAU NHIP

l.7 1._YEU CAU CHUNG:
- S0 d6 cau gém 5 nhip 36 m

- Chon t6 hap gia lao c4u dé thi cong lao Iap dam .
-V6i ndi dung d6 an thi cong nhip 36m , méat cat ngang cau gém 6 dam | chiéu cao dam
H = 1.9m, khodng cach gitra cac dam S = 1.9m
1.8 11. TINH TOAN SO BO GIA LAO NUT THUA:
Céc t6 hop tai trong dugc tinh toan xem xét téi sao cho gia lao nt thira d@m bao 6n dinh, khong bi lat
trong qua trinh di chuyén va thi cong lao Iap, déng thdi ddm béo kha nang chiu luc

- Truong hop 1: T8 hop tai trong bao gém trong lugng ban than gia lao nat thira. Trong qua trinh di
chuyén gia ndt thira bi hdng & vi tri bat loi nhat. Phai kiém tra tinh toan 6n dinh trong trudng hop
nay.

- Truong hop 2: T8 hop tai trong tac dung bao gdm trong luong ban than gia lao nt thira va trong
luong phién dam. Trong qué trinh lao I&p can tinh toan 6n dinh cac thanh bién dan

1. Xac dinh céac théng sé co ban cua gia lao nut thira:

- Chiéu dai gia lao ndt thira :

L,=23L,;, =24 m

L,=1.1Lg, =1.1x36 =39.6m —chon L2 =40 m.
- Chiéu cao chonh, =4 m, h,=6m

So db gia lao ndit thira
2m L1=24m L2=40m
Db6i trong |
‘ ANANANANANAN AN
5 U /g
L | NG
¢ (@]
=
A B C

- Trong luong gié lao nat thira trén 1 m dai = 1.25T/m
- Trong lugng ban than tru tinh tir trdi sang phal la: G, =05T; G,=06T
- Trong lugng ban than tru phu dau natthira: G, =05T
khi t6 hop gia lao cau di chuyén tir nhip nay sang nhip khac tru phu clia gia lao cau chuan bi ha xuéng
m tru .
Khi d6 dam tu hang So d6 xac dinh d6i trong P nhu sau:
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P+G1=P+0,5(T)

G3=0,5(T)
/ q=1,25(T/m)

G2=0,6(T)

A
A By ¢
L1=24m L2 =40m |

2. Kiém tra diéu kién én dinh cua gia lao nit thira quay quanh diém B:

Taco M, <0.8 Mg (1)
+ M= G, x L, + gxL,xL,/2 = 0.5x40 + 1.25x40%2 = 697(T.m)
+M, = (P+0.5) x L, + gxL%/2 = (P+0.5)x24 + 1.25x 24%/2 =24P+260(T.m)
Thay céac dit kién vao phuong trinh (1) ta ¢6 :

697 <0.8 x (24P +260) = P >30.56 T

chonP=31T
- Xét mémen I6n nhét tai g6i B : Mg = 697 (T.m)
- Luc doc tac dung trong cac thanh bién :

B
o Mue 897 _oyg5y
h 2

N

(h=2 chiéu cao gian)

* Kiém tra diéu kién 6n dinh cda thanh bién:

N <R -1900(kg/cm?)

o= pS
*F

4
Trong dé : N la lyc doc trong thanh bién N =348.5 T
@ :hé s6 udn doc phu thudc vao do manh A
voi A =1,/r, 1, chiu dal tinh toan theo hai phuong lam viéc =2 m
Chon thanh bién trén dan dugc gép tur 4 thanh thép goc (250x160x18) (M,y,)
Dién tich : F =4 x 71.1= 284.4 cm?

Ban kinh quan tinhr, =7.99, r, = 4.56 chon r,;, =1, = 4.56 cm
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A = o _ 200, 43.86 : Tra bang co ¢ =0.868
r. 456

min

N
Thay vao cong thic : o, = = 348500 _ 1411.7 (kGlem?)
p*F 0868*%2844

Vay 6., < R =1900 Kg/cm® dam bao.

1.9 I11I. TRINH TU THI CONG KET CAU NHIP:

- Lap dung t6 hop gia lao nat thira, 1&p dung hé théng dudng ray cla t6 hop gia lao nat thira va
xe goong van chuyén

- Di chuyén t6 hop gia lao nit thira dén vi tri tru T,

- Panh d&u tim dam, sau d6 van chuyén ddm BTCT bang xe goong ra vi tri sau mé dé thuc hién
lao I&p dam & nhip 1

- Van chuyén dam dén t6 hop gia lao nut thira dung balang , kich nang dam va kéo vé phia trudc
(van chuyén dam theo phuong doc ciu)

- Khi dam dén vi tri can lap dat dung hé théng banh xe va baldng xich dat 1én 2 dam ngang clia
t6 hop gia lao ndt thira, di chuyén dam theo phuong ngang ciu va dat vao vi tri g6i ca
- Trong qua trinh dat dam xuéng g6i cau phai thudng xuyén kiém tra hé théng tim tuyén dam va géi
cau. Cong viéc lao 1ap dam duoc thuc hién thr tu tir ngoai vao trong

- Sau khi 18p xong toan bo s6 dam trén nhip 1 tién hanh lién két tam ching véi nhau va di
chuyén gié lao dé lao 1ap nhip tiép theo. Trinh tu thi cong lao 1ap tién hanh tuan tu nhu nhip 1

- Sau khi lao 1ap xong toan bo cAu thi ti€n hanh I&p dat van khuon,cot thép d6 bétong méi ndi va
dam ngang

- Lap dat van khuon , c6t thép thi cong gd chan xe , lam khe co gian cac I6p mat dudng va lan

can
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