Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

CHUONG I:Giéi thiéu chung phuong an thiét ké

CHUONG ILI:TINH CHAT VAT LIEU VA TAI
TRONG THIET KE

I. Vat liéu:
I.1 Bé tong:
1.2 Thép tng suat trude

I1. Hoat tai thiét ke (3.6.1.2)

I1.1 Xe tai thiét ké
I1.2 Xe hai truc thiét ké
IL.3 Tai trong lan thiét ké
CHUONG III: TINH TOAN BAN MAT CAU
I. Thiét ké cau tao mat cau
1.1 Cau tao cua ban mat cau
1.2 Cau tao 16p mat cau
I1. Phuong phap tinh toan noi luc
I11. So do tinh:

I11.1 Tinh toan ban mut thira
II1.1.1 Do lan can

II1.1.2 Do 16p mat cau
II1.1.3 Do ban bé tong

II1.1.4 Do hoat tai xe thiét ké :

IIL.1.5 Do tai trong nguoi di bo
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

I11.1.6 T6 hop noi luc theo trang thai giéi han.

IIL.2 Tinh toan nhip gian don

I11.2.1 Do tai trong phan bo cua 16p mat cau (hinh 7)
I11.2.2 Do tai trong ctia ban bé tong (hinh 8)

I11.2.3 Do hoat tai xe thiét ké (LL)

a. Tinh toan Momen:

b. Tinh toan Luc cat tai géi:( hinh 10)

I11.3 T6 hop noi luc

IIL.3.1 Bang két qua tinh ndi luc

I11.3.2 T6 hop noi luc theo cac trang thai giéi han.
IV. Thiét ké cot thép ban mat cau

IV.1 Tinh toan dién tich cot thép

IV.2 Tinh toan mat mat ing suat truée

IV.2.1 Mat mat do ma sat

IV.2.2 Mat mat do tut neo:

1V.2.3 Mat mat do nén dan hoi bé tong:
1V.2.4 Mat mat do tir bién cua bé tong
IV.2.5 Mat mat do chung dao cot thép:

IV.2.6 Téng mat mat ing suat truée

V. Kiém tra tiét dién theo cac trang thai gi6i han
V.1 Trang thai gioi han st dung

V.1.1 Kiém tra itng suat bé tong khi truyén luc cang

VI.1.3Kiém tra nit trong bé tong:
VI.1.Kiém tra bién dang:
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

V.2 Trang thai gi6i han cuong do 1
V.2.1 Kiém tra sitc khang uén cho tiét dién

Cong thic kiém tra stic khang uon
M, < 6M,
(5.7.3.2.1-1)
Trong do6:
- M, = momen tinh toan & trang thai GHCDI (MPa)
- ¢ = Hé s0 stc khang duoc 14y theo diéu 5.5.4.2; ¢=1.0
Dung cho uon va kéo bétong cot thép ust ¢ = 1.0
- M, = Siic khdng danh dinh ctia mat cat (MPa)
V6i mit cat hinh chit nhat:

M, = A, fps(dp —gj (5.7.3.2.2-1)
- A,, :Diéntich thép ing suét trudc (mm?)
- a : chiéu day cta khéi tng suét twong duong (mm)-chi€u cao chiu
nén
a=c.,
- B, :Heé s6 chuyén déi biéu d6 tng suat qui dinh trong diéu 5.7.2.2

-28) _

B, =0,85- 0,05”0# = 0,85-— 0,05M

=0,6928

- f,, :1ng suat trung binh trong thép UST & stic khang uén danh dinh

(MPa)

C
f, = fpu[l—kd—] (5.7.3.1.1-1)

p

f
K =2(1,04 ——2 ) =2(1.04 — 2674 _ 028
f 1860

pu

(5.7.3.1.1-2)

- d, :Khodng cich tir thé nén ngoai ciing dén trong tam cot thép ting
suat trudc (mm)
d, = 540mm tai goi

d, = 190mm tai gita ban

¢ =khoang cach tir truc trung hoa dén mat cat chiu nén (mm)
D6i v6i mat cat hinh chit nhat :
A, f

ps " pu

C=

f
0.851", 4D, +KA,
p

(5.7.3.1.1-4)
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
1 — -
o TTH g
(e
© o
Y
| J - —
| b=1000 | | b=1000 ‘
| \ | \
Tai goi Tai gitta nhip ban
Tai g6i :
592.2x1860
co = 36.69
1860

0,85x50x0,6928x1000+ 0,28 x 592.2%

Tai giita ban:

592.2x1860
Cc= 1860~ 35.1
0,85x50x0,6928x1000+ 0,28x 592.2m

- f. : Cuong do chiu nén qui dinh ctia bé tong & tudi 28 ngay (Mpa)
- b, :Chiéu day cta phin chiu nén ; b, = 1000mm

Két qud kiém tra siic khdng uon

Tiét a A, f d, | oM, | M,

ps A
dién mm mm? MPa mm | KNm | KNm Duyét

Goi 1 2542 | 5922 | 1828.07 | 540 |570.84 | 17477 | Dat

?agla 2432 | 5922 | 1769.03 190 18631 | 11391 Pat

Goi 2 2542 | 5922 | 1828.07 | 540 |570.84 | 174757 | Pat

v.2.2 Kiém tra ham luong cot thép

V.2.2.1 Lugng cot thép toi da [5.7.3.3.1]
Luong cot thép ust va khong tng suat trude phai dugc gidi han sao cho :

di <042 (5.7.3.3.1-1)

e

» de = dp : khoang cach c¢6 hiéu tuong tng tir thé chiu nén ngoai cung dén
trong tam luc kéo ctia cot thép chiu kéo (mm)

I ——————
GVHD:TH.SPHAMVANTHAI

SV:QUACH VAN LONG 091367




Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

» ¢ : khoang céch tir thé nén ngoai cung dén truc trung hoa (mm) da duoc
tinh todn & trén

Két quad kiém tra ham luong thép t6i da

Tiét dién d. © = Duyét
: mm mm d, -
Goi 1 540 36.69 0.018 Pat
Gittanhip | 190 35.1 0.18 Pat
G6i 2 540 36.69 0.018 Pat

V.2.2.2 Luong c6t thép toi thiéu [5.7.3.3.2]
Bat ky mot mat cit nao ctia ciu kién chiu u6n, luong cot thép thudng va
cot thép DUL chiu kéo phai du dé phat trién sitc khiang udn tinh todn M,
phai nho hon trong 2 gia tri sau:
® 1,2 14n stic khang nit Mcr xdc dinh trén co s& phan b6 ting suat dan hoi
va cuong do chiu kéo khi udn cta bé tong
oM, >1.2M

Trong d6 M, dugc tinh bang cong thic :
My = (f, + £, f,) (Handbook-C10)
t
- f; :Ung sudt do tai trong ban than M tinh theo trang thai giéi han st
dung tai thd ma ung suat kéo gay ra bdi céc tai trong ngoai (Mpa).

M
fy = T Yb
- f, :(ng suatnén trong bé tong do ting suat nén trudc c6 hiéu (Mpa)
At Af.e
pe = T A - | Yo

g
: cuong do chiu kéo khi uén ctia bé tong (Mpa)

f =0.63,/f'. =0.63/50 =4.454Mpa

- A, :Diéntich thép tng sut trudc (mm?)

- f,, :1Ung suat trung binh trong thép UST ¢ stic khdng u6n danh dinh

(MPa)

C
o= fpu(l—kd—p]

- f

r

(5.73.1.1-1)
- A, I :dién tich va m6 men quén tinh cia tiét dién (mm?, mm®)
- A, :dién tich c6t thép tng sudt trudc (mm?)

- ¥, ¥p : khoang cach tlr thé nén, kéo ngoai cung dén truc trung hoa.(mm)
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép
Phdn 1: Thiét ké ky thudt

-0 : hé s6 stic khdang dugc 14y theo di€u 5.5.4.2; ¢=1.0

= 1,33 14an momen tinh todn cén thi€t duéi t6 hop tai trong- cudng do
oM, > 1.33M,
(3.4.1.1)

Két qua kiém todn dugc dua ra & cic bang sau:

Bdng tinh todn siic khdang nit 1.2M .,

e e A I M e Y, Yo f. fy | 1.2M,,
Tiét dién mm”* mm* Nmm mm | mm | mm | MPa | MPa | kNm
Goi1 | 603257.1 | 1,.81E+10 | 33384000 | 283.8 | 3012 | 2088 | -6.06 | 0.55 | 155.72
Giita nhip | 253257.1 | 1,31E+09 | 37100000 | 64.1 | 124.1 | 125.9 | -10.59 | 3.66 | 124.11
Goi2 | 603257.1 | 1,81E+10 | 33384000 | 283.8 [ 3012 | 2088 | -6.06 | 0.55 | 155.72
Bdng kiém tra ham lugng cot thép t6i thiéu
o oM. 12M. 1.33M, )
Ti€t dién KNm KNm KNm Duyét
Goi 1 570.84 155.72 232.45 Pat
Giiia nhip 186.31 124.11 1515 Pat
Goi 2 570.84 155.72 232.45 Pat
V.2.3 Kiém tra sirc khang cat
Kiém tra theo cong thc :
V, <oV, (5.8.2.4-1)
Trong do6 :
-V, :Luc cit tinh todn
- ¢ :He so sic khang dung cho cat ¢ = 0,9
-V, : Stic khang cat danh dinh:
Ve + Vo +V, (5.8.3.3-1)
V, =min
0,25fb,d, +V, (5.8.3.3-2)
Trong do6 : V, =0.0833,/f'.b,d, (5.8.3.3-3)
d, f,(cotgd+cotge)sina
v, = a1, (cotgd +cotga) (5.8.3.3-4)
s
o day :
- b, :Bérong bung c6 hiéu 14y bang bé rong bung nho nhat trong chiéu

cao d, (mm)
- d, :Chiéu cao chiu cit c6 hiéu dugc xac dinh theo diéu 5.7.2.8 (mm)
- s :Culicot thép dai (mm)
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

- B : Hé s6 chi kha nang ctua bé tong bi nit chéo truyén luc kéo duogc
qui dinh trong diéu 5.8.3.4

- 0 : Goéc nghiéng cua tng sudt nén chéo dugc xdc dinh theo diéu
5.8.3.4 (do)
- o :Go6c nghiéng cua c6t thép ngang déi véi truc doc (do)
- A, :Dién tich cot thép chiu cét trong cu li s (mm?)
-V, : Thanh phén lyc tng suét truéc c6 hiéu trén hudng luc cat tac
dung, 1a duong néu nguoc chiéu luc cat(N)
Kiém toan luc cit c6 thé kiém tra tai mat ctia ciu kién dd, trong do 4n nay
s& kiém tra tai tim cdu kién d& (c6 luc cit 16n)
Momen va luc cit tinh toan theo TTGHCD 1 (tai g6i)
M, = 174.77 KNm
V,= 188.4 KN/m
a. Xac dinh'V,
Vi tai ti€t dién goi va tiét dién 6 mat cau kién do, duong cap di ngang nén
thanh phan V, trén huéng luc cat 1a bang 0
b. Xdc dinh d, va b,

0.9d,
d,=max30.72h
a
2
Tacé d,=540mm tai goi

a=p,c=0,6928x36.1= 33,493

0,9d, =0,9x540=486mm

0,72h =0,72x 450 =324mm
33493

d, -

d,— % =540 — =52325mm = d,=523.25mm

= bv=1000mm
c. Xac dinh fva 6

Dé xac dinh duoc 0 va B ta phai thong qua céc gia tri sau v/f*, va 0,.
" (ing sudt cat trong bé tong

Ny :

yo Ve | 18BAXI0N b0 (5.8.3.42-1)
4b.d,  0,9x1000x523.25

V%% 4008

£ 50

c
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

® (ing bién trong cot thép & phia chiu kéo do uon cta cau kién xac dinh
theo :

'\é'u +05N, +05V, cotgd — A, f,
£, = — <0002 (5.8.3.4.2-2)
E.A +E,A,

Trong do6:
- A, :Dién tich cot thép ust trong phia chiu kéo uén ctia cau kién (m?)
- M, : Mo men tinh todn (Nmm)
: Luc doc truc tinh todn (N)
. Luc cat tinh todn (N)
- E, :Modun dan hoi cua cot thép khong ust (MPa)
E, :Modun dan hoi ctia cot thép ust (MPa)
- A, :Dién tich cot thép khong ust (mm?)
: Ung suat trong thép ust khi ting suit trong bé tong xung quanh
ng 0 (MPa)

=]

P!

s

o'
XY

E»
E
- f,. :ung co hiéu suat trong thép ust sau mat mat.
f.=0,74f,, - Af,r =1376.4 - 186.6 = 1189.8 MPa
- f,. :ling suat trong bétong tai trong tm cdc b6 cédp do luc ust sau tat
ca mét mat, d€ an toan 1dy f, =0
= f,,= 1189.8 MPa
Gia thiet 6 = 27°

6
17470407 5x188.4x10° xcotg27 - 789,6x118898
523,25

£, = =-0,00389< 0.002
197000x 592.2

Tra bang 5.8.3.4.2-1 Ta duoc 6 = 27°, B = 6,78
d. Xac dinhV_.vaV,

V =0.0834,/f' b, d,

V =0,083x6,78x /50 x1000x523.25 = 2082102.1 N =2082,1 KN
Trong ban mat cau khong thiét ké cot thép ngang (c6t dai, c6t xién) nén
V.=0
e.Tinh siic khdng danh dinh cua tiét dién

V.=V .+ V+V,= 2082.1 + 0+ 0=2082.1 KN

V, = 025f.b.d, + V, = 0,25x50x1000x523.25 = 6540625
N=6540.6KN

= Viin = 2082.1 KN

fo=Ftfo
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

=60V, =0,9%x2082.1 = 1873.89 KN
Kiém tra theo cong thiic : V, = 188.4KN< ¢V,

V.2.4 Cot thép chong co ngot va nhiét do :

Cot thép chong co ngdt va nhiét do0 phai duoc dat gan cic bé mit bé tong
10 ra tru6c céc thay doi nhiét do hang ngay.
Dién tich c6t thép trong médi huéng khong duoc nho hon :

A
A, 20,75 f—g (5.10.8.2.-1)

y
o day :
- A, = Tong dién tich mat cit (mm”) , ta tinh cho 1mm rong
- f, = Cudng do chay qui dinh cua thanh thép (Mpa)
+Tiét dién gitra nhip
As=250%1000=250000 mm?

250000

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

Chon N 16 @ 200mm,c6 téng dién tich 2 mat theo méi phuong
trén 1 m dai 1a A, = 2009.6mm?*/m

+Tai ti€t dién goi
A,=600*1000=600000 mm”
600000

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

Chon N 16 @ 200mm,c6 téng dién tich 2 mat theo mdi phuong trén 1 m
dai 1a A, = 2009.6 mm?*/m
Két Iuan :
Phia day ban bo tri c6t doc theo c6t chinh 12 ¢16a200

Con lai bo tri ¢6t cdu tao theo di€u kién chiu co ngdt va nhiét do 1a
#16a200

I
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

CHUONG IV: THIET KE KET CAUDAM CHU

I. Lua chon Kich thuéc va tinh toan dac trung hinh hoc
I.1 kich thudc két cau va mit cit ngang dam

I.1.1 Thiét ké duong cong bién dam:

Uu diém cta thiét k&€ dam c6 chiéu cao thay déi.

= Tiét kiém vat liéu, bé tong va thép du ung luc dugc bo tri phut hgp ca
trong thi cong va khai théc.

» Giam dugc tng suat cat.

» Két cdu c6 hinh dang dep.

Dé bo tri c6t thép chiu cat phan b6 déu, va bé rong sudon dam thay déi déu

theo chiéu dai dam, ta chon dudng cong bién dam c6 bac tir 1 + 2. Trong

tinh toan dac trung hinh hoc mat cit ngang dam, 1ay dudng cong dang bac

2.

= W ‘E‘ W 3
-5 2.
=ax’+b
Yi=aX 1
_ hp_hm
ai_ Lz
blzhm

trong do :

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

- h,, :Chiéu cao dam tai gitta nhip.

- L : Chiéu dai phan canh hang cong.

-y, :Chiéu cao mat cit tai vi tri tinh toan.

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

Ban day hop chiu tai trong sau:

- Trong lugng ban than.

- Luc nén do moé men udn va luc cit gay ra.
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

- Trong lugng cua cac thiét bi, van khuon trong qua trinh thi cong.

Dé phi hop véi dic diém chiu luc, ban day hop thudong cé bé day thay doi.

= Tai giita nhip: Chiéu day ban ddy hop phu thuoc vao yéu cau vé khoang
cach tir tim bo cap du ung luc téi mép bé tong. Do ¢6 bo tri cap du Gng
luc, chon chiéu ddy ban ddy tai giita nhip bang 300mm.

= Tai khu vuc gin tru: Chiéu day ban ddy tiang 1én dé chiu luc nén 16n do
mo men udn va luc cat gay ra, thudng nim trong khoang (%+ﬁ)th,
tham khao mot s6 ciu da xay dung, ta chon véi cac tiét dién gan tru T1
va T2 ta chon bang 600mm

* Trong pham vi giita ti€t dién gitta nhip va gan tru, ddy trén ban ddy thay
déi theo dudng cong bac 2 :

Yy, = a,x’+b,

b,=h’,,
trong do :
- h’p : Khoang céch tinh tir mat duong xe chay dén ban day trén tai mat
cat sit dinh tru
- h’, : Khoang céch tinh tir mat duong xe chay dén ban day trén tai gitta
nhip.
- L : Chiéu dai phan canh hang cong.
-y, :Chiéu cao mat cit tai vi tri tinh toan.
- x : Khoang céch tir giita nhip dén mat cat tinh todn
Chiéu day ddy hop duoc tinh theo cong thiic:
L,=y1- Y2
I.1.3 Thiét ké suon hop
Suon hop chiu tai trong nhu sau :
- Luc cét do trong luong dam va hoat tai.
- Mot phan mo6 men udn truyén xudng tir ban mét cAu, mé men xoan do
tai trong léch tam gay ra.
Chiéu day suon phai dam bao hai yéu cau:
- Dt kha nang chiu luc
- Du finh khong dé d6 bé tong.

= P& phi hop véi yéu cau chiu luc, ta chon chiéu day sudn bing 400mm
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

Phn 1: Thiét ké ky thudt

do dn tot nghiép

» Sau day la chiéu cao, chiéu day dam va bé day suon hop ctia mot so tiét

dién

Nhip phdii cua truTl1
X Y1 Y2 t, | W
Thi tu | Tiét dién | m a, b, | m a, b, | m m | m
1| SO 39 10.00151 | 2.2 [4.50 | 0.001183 [ 1.9 3.70 | 0.80 | 0.5
2| S1 33 10.00151 | 2.2 3.8410.001183 [ 1.9 ]3.19]0.66 | 0.5
3|1S2 30 | 0.00151 | 2.2 3.56 | 0.001183 [ 1.9 2.96 | 0.59 | 0.5
4183 271 0.00151 [ 2.2 ]3.30{0.001183 | 1.9 |2.76 | 0.54 | 0.5
51$4 23.510.00151 | 2.2 {3.03|0.001183 [ 1.9 |2.55]0.48 | 0.5
6|S5 20| 0.00151 (2.2 ]2.80(0.001183 | 1.9|2.37|0.43|0.5
7 | S6 16 | 0.00151 | 2.2]2.59(0.001183 | 1.9 |2.20|0.38 | 0.5
8| S7 121 0.00151 | 2.2 ]2.42(0.001183 | 1.9 |2.07|0.35| 0.5
9 | S8 8 10.00151 |2.2(2.30|0.001183|1.9|1.98]0.320.5
10 | S9 410.00151(2.2]222{0.001183|19|1.92|0.31|0.5
11| S10 00.00151 |2.2]2.20]0.001183 |{1.9]1.90|0.30 0.5

w: la bé day cua suon hop

I1. Tinh toan néi luc trong dam

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

Noi luc hinh thanh dan qua céc giai doan thi cong va so do tinh noi luc
dugc mo hinh hod d€ tinh toan sé trinh bay sau day. Téng hop noi luc cla
céc giai doan thi cong do ta s& ¢ biéu d6 bao ndi luc thi cong. Sau d6 tinh
todn noi luc trong giai doan khai thdc. Cu6i ciing ta t6 hop 14y dudng bao
ndi luc trong giai doan thi cong va trong giai doan khai thic ta dugc noi
luc thiét ké.

IL.1 So do chia dét thi cong két cau nhip

So d6 chia dot thi cong két cdu nhip

im

5x4m

2x3.5m 2x3m ,

12m

; 2x3m 2x3.5m

5x4m

im

7 KOKBTK7[K6[KS5 K4 [K3 [Kzrm‘ Ko ’]{1’[(2‘K3 K4 K5 [K6 [K7 [K8TKI P

I EE————— ...
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

I1.2 Cac giai doan thi cong két cau nhip
I1.2.1 Giai doan 1: Pic hang can bang

I.2.1.1 Pic hdng cdn bang trén tru T1,

I1.3 Cac giai doan thi cong két cau nhip

a. Giai doan 1: Duc hang can bang trén tru T1, T2
Dé thuc hién viéc dic hing ta phai thi cong dot KO trén da gido md rong
tru. Cac khoi KO phai lién két tam thoi v6i dinh tru thong qua cac cac
thanh cuong do cao
Trong budc nay tai trong tac dung 1én dam gom c6 trong lugng ban than
clia cdc dot dic, trong luong xe dic P (ké ca van khuon, thiét bi thi cong
va nguoi).
So d6 tinh 1a ldc da ddc xong phan hang. Trén tru T1.
Khi tinh toan 14y tai trong xe dic 1a P =400KN, M =200KNm, tai trong do
trong lugng ban than dam dugc tinh 1a tai trong phan bo theo hinh thang
trén moi dot dic va c6 gia tri bang dién tich mat cat nhan véi trong lugng
riéng cua bé tong ¥ = 2.4 T/m’.
Khi thi cong dic hang ting cap dot doi xing, khi bé tong dat cuong do
tién hanh cang cap ust.
Sau khi ti€n hanh dic hing can bang trén cic tru xong, ti€n hanh xay lap
doan duc trén da gido phuc vu cho qua trinh hgp long nhip bién.
Ta c6 so do tinh nhu sau:

" il i
=== I il E===

DANGBIEU BO MOMEN

| |
L 1

Biéu d6 momen thu dugc khi mo hinh héa két cau bing phan mém
SAP2000

I R EEEEE——————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

9946
9507
8190
3389

o

S
st
58

5695
-4845
3916
-3029
2183
1374
-600

600
1374
2183
3029
600
1374
2183

6582
7372
8190
3029

3916
4845
5695
9507
9946
3916
4845
5695
6582
7372
8190
9507
9946

b. Giai doan 2 : thdo xe duc

Sau khi thi cong xong phan hang céap xe diic trén tru T1,T2 duoc thdo ra.
So do6 thdo xe dic tuong duong véi viéc tac dung cap luc nguoc trd lai trén
2 canh hang.

So do tinh:

E===l) T Ak T Ve

Tl

DANG BIEU DO MO MEN DANG BIEU BO MO MEN

_—

T

Biéu d6 momen thu duoc khi mo hinh héa két cau bing phin mém
SAP2000

g g
[

L {-600
——{-600
L {-600
L {-600
——1-600
——1-600
L {-600
—{-600
L {-600

600
—-600
—1-600
—1-600
—1-600
——1-600
—1-600
—1-600
—1-600
——1-600
—1-600

—1-600
-600

600 —|
600 —1
600 —
600 L—]
600

600 —
600 —
600 -—
600 ||
600 1
600 |1
600 —1
600 |1
600 ||
600 |1
600 —]

600

600 ——
600 —
600 —
600 ——
600 ——
600 —
600 —

c. Giai doan 3: Hop long nhip bién
St dung bo vén khuon dé hgp long nhip bién, tai trong tic dung 1a trong
lugng cta van khuon va trong lugng dot hop long. Tai trong trong thoi
gian bé tong con udt tic dung 1én phan canh hang va tac dung truc ti€p va

gidn gido véi gid tri bi“mg% Q, +HL
V6i: HL=2.4 x 7.204 x 2= 34.58 T= 345.8 KN

So d6 tinh:

I R EE————————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Phl/2+Pvk/2 Phl/2+Pvk/2

s N
T T T

Biéu d6 momen thu duoc khi mo hinh héa két cau bing phin mém
SAP2000

-10986

g
L
R &
o

—-281
—-281
—1-281
—1-281

281 —
281 |
281 —
281 —
281 | —|
281 —
281 —
281 —f
281 —
281 —
281 | —|
281 —

d. Giai doan 4 : Cdng cap, ha gian gido,van khuén nhip bién nhip
bién
Sau khi bé tong da dat cuong do, ti€n hanh cang cap duong cho nhip bién,
ha gian gido.
Tién hanh thdo xe dic dung hop long nhip bién.
+ Tai trong phan bé déu clia doan dic trén da gido va khoi hop long,tai
trong tap trung ciia mot nura trong lugng van khuon va khoi hop long
Vi tai trong phan bd clia toan bo dot dic trén da gido q=206.6(KN/m)
So do tinh:

= Phl/2 =206.6(KN/m)
q=206.6(KN/m) / P12 q

S L

] T

= T

Bi€u d6 momen thu dugc khi mo hinh héa két ciu bang phan mém SAP
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

N N 2 LY N~ Py
Khoa cau duong Phan 1: Thiét ké ky thudt
N Lo o > OO0 o o~
2 9TaRt v R T
53S0 ! o S g
S =R ° N
g5 " T 25%
oy f:'m
g
<
(]
e O O O B O ﬂ
, 5 % 55555 o O O P O P P -
P W ARRRR AR RR S

243<
459
666
591
591

e. Giai doan 5: Thdao ngam
Cat bo lién két tam khéi dinh tru T1 va T2. So d6 tinh tuong duong véi
viéc giai phéng momen trong tru, dait mémen dé vao dam.
So do tinh:

! A ; !
—rr [ =

Biéu d6 momen thu duoc khi mo hinh héa két cdu bang phdn mém SAP

X n

5

5493
6278
48
8
7
;

3 =

ST gz

(=3 X I

ES 5 — <28 4 ¥

R385 SE88z2 5o xrnozg a2

- = T8 x88q 2% X A8gw T —
T = 2x8 22 N
- = 83 s

N R R R

=) DN DN DD DD DD o

@ FRR AR A RARAR R
cnl Aadad aga adaaa aaa [
O DD DD DD DD =)
A R A R SR &

f. Giai doan 6: Hop long nhip giita

Tién hanh hop long nhip T1 - T2: ti€n xe didc trén tru T1 sit mép canh
hang, sau d6 cho mot dau xe dic ty 1én dau hang do6i dién, khoi luong xe
diic chia déu cho 2 cénh hang. Lip dat van khuon, c6t thép, do bé tong dot
hop long. Trong luong cuia dot hop long (khi bétong chua dong ciing) chia

déu cho hai canh hang véi gia tri béng% €+ HL .

So do6 tinh:

——————————————————_————————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Ph1/2+Pvk/2

Biéu d6 momen thu duoc khi mo hinh héa két cau bing phan mém
SAP2000

g.Giai doan 7:Thdo vdn khuon dot hop long nhip giita :

Sau khi d6 bé tong khaoi hgp long xong, bé tong dat cuong do, cang cap
du tng luc xong, lic nay tién hanh d& van khuon cua khoi hgp long nhip
gitta. D& van khuon s€ phat sinh phan luc phu. So d6 tinh trong trudng hop
nay la dam lién tuc ba nhip, tai trong tic dung la van khuon cé phuong
thiang ding va huéng tir duéi 1én trén.

So do6 tinh:

W;W ”4%7 vk nleK ”77;”7 ”77;777

BIEU DO MO MEN

il
I [P S

BIEU DO LUC CAT

Bi€u d6 momen thu dugc khi mo hinh héa két ciu bang phan mém SAP

I .
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

18
L 1-18
—-18
1-18
—-18
—-18
—-18
1-18

18—
18—
18—
18—
18—
18—
18—
18—
18

g. Giai doan 8: Giai doan hoan thién

Thi cong lan can, 16p mui luyén, phong nudc, 16p bao vé, bétong asphalt.
(finh tai giai doan 2)

Tai trong tic dung coi 1a tai phan bo déu trén toan bo chiéu dai. Tai trong
lan can(DC2),

+Tai trong 16p mat cau (DW)
DW=dlp*Blp*
Trong doé:

dlp : chiéu day trung binh ctia 16p mat duong,lay trong thiét k€ so
bo=15cm =0.15 m

Blp : bé rong ctia cac 16p mat dudng,B=11.5m .
: ty trong cua I6p pht,ldy trung binh =22.5 KN/m
DW=0.15x11.5x22.5=35.44 KN/m
+ Tinh tai lan can(DC2) phan bg déu tinh ca 2 bén lan can
DC2=2%0.24%24=11.52 KN/m

———————_————————————————
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do dn tot nghiép

Phn 1: Thiét ké ky thudt

2 N

Truong dai hoc DAN LAP HAI PHONG
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do dn tot nghiép
Thiét ké ky thudt
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Téng hop noi luc do Lan Can

TT Mtc Mtc*1.25(KN.m) Mtc*0.9(KN.m) Vtc Vtc*1.25(KN)  Vtc*0.9(KN)
1 1 0 0 0 -182 -228 -164
2 1 1426 1782 1604 -21 -26 -19
3 1 1445 1806 1625 2 2 2
4 1 1345 1682 1513 48 60 43
5 1 1061 1327 1194 94 118 85
6 1 593 741 667 140 175 126
7 1 -60 -74 -67 186 233 167
8 1 -896 -1121 -1008 232 290 209
9 1 -1780 -2225 -2002 272 340 245

10 1 -2805 -3506 -3155 312 391 281
11 1 -3795 -4744 -4269 347 434 312
12 1 -4889 -6112 -5500 381 476 343
13 1 -6725 -8406 -7566 434 542 390
14t -7389 -9236 -8312 451 564 406
14p 1 -7389 -9236 -8312 -461 -576 -415
15 1 -6711 -8388 -7549 -442 -553 -398
16 1 -4831 -6039 -5435 -391 -489 -352
17 1 -3708 -4635 -4172 -357 -446 -321
18 1 -2689 -3361 -3025 -322 -403 -290
19 1 -1630 -2038 -1834 -282 -353 -254
20 1 =713 -891 -802 -242 -302 -218
21 1 163 203 183 -196 -245 -176
22 1 854 1067 961 -150 -187 -135
23 1 1361 1701 1531 -104 -130 -93
24 1 1683 2104 1894 -58 -72 -52
25 1 1822 2277 2049 -12 -14 -10
26 1 1822 2277 2049 12 14 10
27 1 1683 2104 1894 58 72 52
28 1 1361 1701 1531 104 130 93
290 1 854 1067 961 150 187 135
30 163 203 183 196 245 176
31 =713 -891 -802 242 302 218
32 -1630 -2038 -1834 282 353 254
33 -2689 -3361 -3025 322 403 290
34 -3708 -4635 -4172 357 446 321
35 -4831 -6039 -5435 391 489 352
36 -6711 -8388 -7549 442 553 398
37t -7389 -9236 -8312 461 576 415
37p -7389 -9236 -8312 -451 -564 -406
38 -6725 -8406 -7566 -434 -542 -390
39 -4889 -6112 -5500 -381 -476 -343
40 -3795 -4744 -4269 -347 -434 -312
41 -2805 -3506 -3155 -312 -391 -281
42 -1780 -2225 -2002 =272 -340 -245
43 -896 -1121 -1008 -232 -290 -209
44 -60 -74 -67 -186 -233 -167
45 593 741 667 -140 -175 -126
46 1061 1327 1194 -94 -118 -85
47 1345 1682 1513 -48 -60 -43
48 1445 1806 1625 -2 -2 -2
49 1426 1782 1604 21 26 19
50 0 0 0 182 228 164
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Téng hop noi luc do Lép Phu

TT Mtc(KN.m) Mtc*1.5(KN.m) Mitc*0.65(KN.m) Vtc(KN) Vic*1.5(KN)  Vitc*0.65(KN)
1 0 0 0 561 842 547
2 4385 6578 4276 -65 98 -64
3 4445 6667 4334 6 9 6
4 4138 6207 4035 147 221 144
5 3265 4897 3183 289 434 282
6 1824 2737 1779 431 646 420
7 -183 275 -179 572 859 558
8 2758 4137 2689 714 1071 696
9 -5476 -8213 -5339 838 1256 817

10 -8628 12942 8412 961 1442 937
11 -11675 17513 11383 1067 1601 1040
12 -15041 22562 -14665 1172 1759 1143
13 20689 31034 20172 1335 2002 1301
14t 22731 31034 20172 1388 2082 1353
14p 22731 34097 22163 -1418 2126 -1382
15 20644 -30966 20128 -1361 2042 1327
16 -14863 22295 14491 -1203 1804 1173
17 -11408 17112 11123 -1097 -1646 -1070
18 8271 -12407 -8064 991 -1487 -966
19 5015 7523 -4890 -868 -1301 -846
20 2193 -3290 2138 744 1116 725
21 500 751 488 -602 903 587
22 2627 3940 2561 -461 691 -449
23 4186 6279 4081 319 -478 311
24 5178 7768 5049 177 266 173
25 5604 8406 5464 -35 53 -35
26 5604 8406 5464 35 53 35
27 5178 7768 5049 177 266 173
28 4186 6279 4081 319 478 311
29 2627 3940 2561 461 691 449
30 500 751 488 602 903 587
31 2193 -3290 2138 744 1116 725
32 5015 -7523 -4890 368 1301 846
33 8271 -12407 -8064 991 1487 966
34 -11408 17112 11123 1097 1646 1070
35 -14863 22295 14491 1203 1804 1173
36 20644 30966 20128 1361 2042 1327
37t 22731 -34097 22163 1418 2126 1382
37p 22731 -34097 22163 -1388 2082 -1353
38 20689 31034 20172 1335 2002 1301
39 -15041 22562 -14665 1172 1759 1143
40 -11675 17513 11383 -1067 -1601 -1040
41 8628 12942 8412 961 1442 937
42 5476 -8213 -5339 -838 -1256 817
43 2758 4137 2689 714 -1071 -696
44 -183 275 -179 572 -859 -558
45 1824 2737 1779 -431 -646 -420
46 3265 4897 3183 -289 434 282
47 4138 6207 4035 147 221 -144
48 4445 6667 4334 6 9 6
49 4385 6578 4276 65 98 64
50 0 0 0 561 842 547
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

h. Giai doan 9: Dua két cdu vao khai thdc sit dung
Trong giai doan nay két cau nhip dugc tinh todn véi céc tai trong khai
thic:
Tai trong ngudi (PL=0.3 KN/m?), tinh trén chiéu dai cau: PL = 3 x 1=
3KN/m

Hoat tai HL93
T6 hop noi luc do xe3 truc

TT Mmax Mmin Vmax Vmin
1 0 0 325 -1209
2 11268 -4546 440 -720
3 12034 -5195 493 -661
4 13007 -6494 600 -552
5 13259 -7792 709 -455
6 12860 -9091 818 -369
7 11910 -10390 926 -294
8 10400 -11689 1035 -229
9 8658 -12829 1128 -178
10 6849 -14279 1222 -134
11 5364 -15877 1302 -100
12 4610 -17789 1382 -90
13 4641 -21279 1506 -86
14t 4745 22620 1547 -86
14p 4745 22620 191 -1615
15 4475 20668 191 -1573
16 3845 -15364 193 -1460
17 3973 -12731 197 -1384
18 4939 -10883 202 -1308
19 6087 -9042 211 -1219
20 7246 -7535 241 -1130
21 8580 -6226 295 -1028
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37t
37p
38
39
40
41
42
43
44
45
46
47
48
49
50

10121
11448
12302
12670
12670
12302
11448
10121
8580
7246
6087
4939
3973
3845
4475
4745
4745
4641
4610
5364
6849
8658
10400
11910
12860
13259
13007
12034
11268

-5563
-5145
-4726
-4308
-4308
-4726
-5145
-5563
-6226
-7535
-9042
-10883
12731
15364
-20668
-22620
-22620
-21279
-17789
-15877
-14279
-12829
11689
-10390
-9091
-7792
-6494
-5195
-4546

357
426
504
589
634
728
826
927
1028
1130
1219
1308
1384
1460
1573
1615
86
86
90
100
134
178
229
294
369
455
552
661
720
1209

-927
-826
-728
-634
-589
-504
-426
-357
-295
-241
211
-202
-197
-193
-191
-191
1547
1503
1382
1302
1222
1129
1035
-927
-818
-709
-600
-493
-440
-325
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

0NN A W=

p—
[SSIN SR e N

14t
14p
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37t

37p
38
39
40
41
42
43
44
45
46
47
48
49
50

Mmax

T6 hop noi luc do xe 2 truc

9649
10319
11175
11431
11139
10354

9094

7628

6143

4968

3923

3891

3973

3973

3750

3260

3777

4484

5354

6264

7355

8693

9868
10623
10948
10948
10623

9868

8693

7355

6264

5354

4484

3777

3260

3750

3973
3973
3891
3923
4968
6143
7628
9094
10354
11139
11431
11175
10319
9649

Mmin

-3897
-4454
-5567
-6680
-7794
-8907
-10021
10998
12287
-13745
-15519
-18800
-20072
-20072
-18342
-13675
-11298
-9543
-7811
-6412
-5227
-4689
-4395
-4100
-3806
-3806
-4100
-4395
-4689
-5227
-6412
-7811
-9543
-11298
-13675
-18342

-20072
-20072
-18800
15519
-13745
-12287
-10998
-10021
-8907
-7794
-6680
-5567
-4454
-3897

Vmax

278
402
442
525
611
698
787
877
956
1036
1106
1176
1287
1323
160
160
162
166
171
184
217
261
311
368
432
503
540
618
699
783
869
957
1034
1112
1179
1246
1352

1387
72
72
76
97

124
159
199
252
314
384
465
556
605
1014

Vmin

-1014
-605
-556
-465
-384
-314
-252
-199
-159
-124
-97
-76
=72
=72
1387
-1349
-1247
-1179
1112
-1034
-957
-870
-784
-699
-618
-540
-503
-432
-368
-311
-261
=217
-184
-171
-166
-162
-160

-160
-1323
-1283
1177
-1106
-1037

-956

-877

-787

-698

-611

-525

-442

-402

-278
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

O 00NN W B W=

—
W —= o

14t

14p
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37t

37p
38
39
40
41
42
43
44
45
46
47
48
49
50

Mmax

T6 hop noi luc do ngudi gay ra

1508
1627
1794
1865
1840
1719
1502
1234
993
841
737
679
689
689
653
602
610
648
726
837
1007
1289
1553
1721
1793
1793
1721
1553
1289
1007
837
726
648
610
602
653
689
689
679
737
841
993
1234
1502
1719
1840
1865
1794
1627
1508

Mmin

-765

-874
-1092
-1311
-1529
-1748
-1966
-2159
-2451
-2815
-3280
-4178
-4534
-4534
-4144
-3114
-2538
-2045
-1572
-1205

-919

-841

-841

-841

-841

-841

-841

-841

-841

-919
-1205
-1572
-2045
-2538
-3114
-4144
-4534
-4534
-4178
-3280
-2815
-2451
-2159
-1966
-1748
-1529
-1311
-1092

-874

-765

Vmax

55
69
74
84
97
112
128
146
162
180
196
212
239
247
28
28
29
30
31
34
38
43
49
57
66
77
83
96
111
127
145
164
181
199
215
232
258
268
13
13
14
15
17
20
25
31
39
48
60
73
81
150

Vmin

-150
-81
-73
-60
-48
-39
-31
-25
-20
-17
-15
-14
-13
-13

-268

-258

-232

-215

-199

-181

-164

-145

-127

-111
-96
-83
=77
-66
-57
-49
-43
-38
-34
-31
-30
-29
-28
-28

-247

-238

=212

-196

-180

-162

-146

-128

-112
-97
-84
-74
-69
-55
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Truong dai hoc DAN LAP HAI PHONG dé dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép
Phdn 1: Thiét ké ky thudt

I11. Té6 hop noi luc

Stt dung phan mém Midas civil 6.3 dé phan tich két ciu tng véi timg so d6 va tai
trong nhu trén. Sau d6 t6 hop bing cdch cong noi luc cua céc budc thi cong (trong
giai doan thi cong) ta duoc noi luc thi cong, phan nay chinh noi luc do tai trong két
céu DC1. Noi luc do tinh tai giai doan 2 gém lan can, g chan (DC2), va 16p mat
cau(DW). T6 hop véi hoat tai khi khai théac ta duoc noi luc thiét ké.

Bang hé so tai trong dung dé t6 hop:

Loai tai trong DCI, DC2 Dw pl 11
Vi 1.25 1.5 1.75 1.75

Ymax = D€ SO tai trong 16n nhat
Ymin = D& sO tai trong nho nhat
Sau khi tinh todn dugc momen do cic tai trong thanh phan gay ra, ti€n hanh t6 hop
noi luc.
Téng hiéu ting luc tinh todn phai 14y nhu sau
Q=27 Q (3.4.1)
Trong do:
- v; = Hé s0 tai trong bang [A3.4.1-1] va [A3.4.1-2]
- Q, = Tai trong qui dinh & day.
- 1; = Hé s6 diéu chinh tai trong
- Mi = MpNrMr
e & trang thai giGi han cuong do:
- Mp = 1.00 cho céc thiét k&€ thong thuong
- Mg = 1.00 cho cdc muc du thong thuong
- m; = 1.05 cho cédc cau quan trong
— M; =npngny = 1.05
e Cac trang thai gi6i han khac: n; =npngn; = 1x1x1=1.0
TTGHCD1: M=7X{(M pc; X 7, )+M pe, X 7, )+ M pyy X 75)+1.75%(AM xM || +M ) }
V=nX{(V pc1 X7 )+H(V pca X7, H(V oy X 7))+ LT5*(AIM XV || +V 5) }
Trong do: y, =1.25
+7,=1.25 khi hoat tai va tinh tai cing dau
7,=0.9 khi hoat tai va tinh tai ngugc diu
+7,=1.5 khi hoat tai va tinh tai cung diu
7,=0.65 khi hoat tai va tinh tai nguoc dau

TTGHSD:M= M ,;+ M oc,+ Moy + IM XM +M ¢

I EE————————————————————————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Két qud noi luc cdc giai doan va to6 hop ¢ cac TTGH, biéu do néi luc ¢ TTGHSD1
thé hién nhu bdng va biéu do sau:
T hop mo men theo céc trang thai giGi han
Té HoP MOOMEN THEO C4C TTGH

DC1 DC2 DW LL+PL T3 hop noi lyc theo TTGHCD1 T4 hop ndi luc theo TTGHSD

TT MENm) M(KNm) MENm) Mmax(KNm) Mmin(KNm) Mmax(KNm) Mmin(KNm) Mmax(KNm) Mmin(KNm)
1 0 0 0 0 0 0 0 0 0
2 16767 1426 4385 12776 -5310 44200 22604 35354 17268
3 15857 1445 4445 13661 -6069 44053 20697 35408 15677
4 11659 1345 4138 14801 -7586 39128 13163 31944 9557
5 4295 1061 3265 15124 -9103 28052 675 23745 -482
6 -6379 593 1824 14700 -10620 10714 -16956 10738 -14582
7 -20518 -60 -183 13629 -12138 -12987 -39933 -7132 -32899
8 -38289 -896 -2758 11902 -13655 -43277 -68474 -30041 -55598
9 -56952 -1780 -5476 9892 -14988 -75323 -98195 -54315 -79195
10 -78656 -2805 -8628 7842 -16730 -112272 -132948 -82246 -106818
11 -99775 -3795 -11675 6205 -18692 -147809 -167016 -109040 -133937
12 -123306 -4889 -15041 5347 -21069 -186331 -205135 -137889 -164305
13 -163405 -6725 -20689 5320 -25457 -250296 -270323 -185500 -216276
14t -201488 -7389 -22731 5433 -27154 -304247 -322872 -226174 -258761
14p -201488 -7389 -22731 5433 -27154 -304247 -324963 -226174 -258761
15 -186588 -6711 -20644 5127 -24812 -280835 -300010 -208815 -238754
16 -145837 -4831 -14863 4447 -18478 -216492 -231736 -161084 -184009
17 -121872 -3708 -11408 4583 -15269 -177978 -192048 -132404 -152257
18 -100319 -2689 -8271 5587 -12928 -142358 -156886 -105691 -124206
19 -78108 -1630 -5015 6813 -10614 -105401 -120720 -77940 -95367
20 -58938 <713 -2193 8083 -8739 -73258 -89619 -53761 -70583
21 -40588 163 500 9588 -7145 -42204 -60070 -30338 -47070
22 -25870 854 2627 11410 -6404 -16717 -36981 -10980 -2879%4
23 -14617 1361 4186 13001 -5985 2845 -19577 3931 -15056
24 -6674 1683 5178 14023 -5567 16330 -7314 14211 -5379
25 -1897 1822 5604 14463 -5148 23913 -7 19991 -380
26 -1897 1822 5604 14463 -5148 23913 -7 19991 -380
27 -6674 1683 5178 14023 -5567 16330 -7314 14211 -5379
28 -14617 1361 4186 13001 -5985 2845 -19577 3931 -15056
29 -25870 854 2627 11410 -6404 -16717 -36981 -10980 -2879%4
30 -40588 163 500 9588 -7145 -42204 -60070 -30337 -47070
31 -58938 =713 -2193 8083 -8739 -73258 -89619 -53761 -70583
32 -78108 -1630 -5015 6813 -10614 -105401 -120720 -77940 -95367
33 -100319 -2689 -8271 5587 -12928 -142358 -156886 -105691 -124206
34 -121872 -3708 -11408 4583 -15269 -177978 -192048 -132404 -152257
35 -145837 -4831 -14863 4447 -18478 -216492 -231736 -161084 -184009
36 -186588 -6711 -20644 5127 -24812 -280835 -300010 -208815 -238754
37t -201488 -7389 -22731 5433 -27154 -304247 -324963 -226174 -258761
37p -201488 -7389 -22731 5433 -27154 -304247 -324963 -226174 -258761
38 -163405 -6725 -20689 5320 -25457 -250296 -270323 -185499 -216276
39 -123306 -4889 -15041 5347 -21069 -186331 -205135 -137889 -164305
40 -99775 -3795 -11675 6205 -18692 -147809 -167016 -109040 -133937
41 -78656 -2805 -8628 7842 -16730 -112272 -132948 -82246 -106818
42 -56952 -1780 -5476 9892 -14988 -75323 -98195 -54316 -79195
43 -38289 -896 -2758 11902 -13655 -43277 -68474 -30041 -55598
44 -20518 -60 -183 13629 -12138 -12987 -39933 -7132 -32899
45 -6379 593 1824 14700 -10620 10714 -16956 10739 -14582
46 4295 1061 3265 15124 -9103 28052 675 23745 -482
47 11659 1345 4138 14801 -7586 39128 13163 31944 9557
48 15857 1445 4445 13661 -6069 44053 20697 35408 15677
49 16767 1426 4385 12776 -5310 44200 22604 35354 17268
50 0 0 0 0 0 0 0 0 0
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

T6 hop luc cat theo céc trang thdi giGi han
T6 HoP LyC CAT THEO C4C TTGH

DC1 DC2 DW LL+PL T8 hop noi luc theo TTGHCD1  Té hop ndi luc theo TTGHSD

TT V(EKN) V(EN) V(EKN) Vmax(KN) Vmin(KN) Vmax(KN) Vmin(KN) Vmax(KN) Vmin(KN)
1 -2644 -182 -561 379 -1359 -3853 -5678 -3008 -4746
2 249 221 -65 510 -801 771 -605 672 -639
3 737 2 6 566 -734 1570 204 1311 10
4 1437 48 147 684 -612 2809 1448 2316 1020
5 2246 94 289 806 -503 4196 2821 3434 2125
6 3092 140 431 929 -408 5633 4229 4592 3254
7 3978 186 572 1054 -325 7125 5676 5791 4411
8 4907 232 714 1180 -253 8673 7168 7033 5600
9 5758 272 838 1291 -199 10078 8514 8158 6669
10 6645 312 961 1402 -151 11530 9900 9320 7767
11 7435 347 1067 1497 -115 12815 11122 10346 8734
12 8253 381 1172 1594 -103 14136 12354 11400 9703
13 9569 434 1335 1745 -99 16249 14313 13083 11239
14t 10127 451 1388 1794 -99 17107 15119 13761 11868
14p -10153 -461 -1418 219 -1883 -15068 -17275 -11813 -13914
15 -9714 -442 -1361 219 -1831 -14414 -16566 -11299 -13349
16 -8397 -391 -1203 222 -1692 -12462 -14471 -9769 -11683
17 -7579 -357 -1097 227 -1599 -11236 -13154 -8806 -10632
18 -6789 -322 -991 234 -1507 -10045 -11873 -7869 -9610
19 -5903 -282 -868 245 -1400 -8697 -10425 -6807 -8453
20 -5052 -242 -744 279 -1294 -7373 -9024 -5759 -7332
21 -4123 -196 -602 338 -1173 -5894 -7481 -4583 -6094
22 -3236 -150 -461 406 -1054 -4462 -5995 -3441 -4900
23 -2390 -104 -319 483 -937 -3074 -4565 -2330 -3750
24 -1582 -58 -177 570 -824 -1724 -3188 -1246 -2641
25 -807 -12 -35 666 =717 -409 -1861 -188 -1571
26 807 12 35 717 -666 1861 409 1571 188
27 1582 58 177 824 -570 3188 1724 2641 1246
28 2390 104 319 937 -483 4565 3074 3750 2330
29 3236 150 461 1054 -406 5995 4462 4900 3441
30 4123 196 602 1173 -338 7481 5894 6094 4583
31 5052 242 744 1294 -279 9024 7373 7331 5759
32 5903 282 868 1400 -245 10424 8697 8452 6807
33 6789 322 991 1507 -234 11872 10045 9610 7869
34 7579 357 1097 1599 =227 13154 11236 10632 8806
35 8397 391 1203 1692 =222 14472 12462 11683 9769
36 9714 442 1361 1831 -219 16566 14414 13349 11299
37t 10153 461 1418 1883 -219 17275 15069 13914 11813
37p -10127 -451 -1388 99 -1794 -15119 -17107 -11868 -13761
38 -9569 -434 1335 99 -1741 -11510 -13441 -8569 -10409
39 -8253 -381 -1172 103 -1594 -12354 -14137 -9703 -11401
40 -7435 -347 -1067 115 -1498 -11122 -12815 -8734 -10346
41 -6645 -312 -961 151 -1402 -9900 -11531 -7767 -9321
42 -5758 =272 -838 199 -1291 -8514 -10078 -6669 -8159
43 -4907 -232 -714 253 -1180 -7168 -8673 -5600 -7034
44 -3978 -186 -572 325 -1054 -5676 -7125 -4411 -5791
45 -3092 -140 -431 408 -929 -4229 -5633 -3254 -4592
46 -2246 -94 -289 503 -806 -2821 -4196 -2125 -3434
47 -1437 -48 -147 612 -684 -1448 -2809 -1020 -2316
48 =737 2 -6 734 -566 -204 -1570 -10 -1311
49 -249 21 65 801 -510 605 =771 639 -672
50 2644 182 561 1359 -379 5678 3853 4746 3008
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

I'V. Thiét ké cot thép
IV.1 Chon cap

Cap str dung la cap cuong do cao ctia hang VSL c6 cac thong s6 nhu sau:

Cac thong s6 ctia cap cuong do cao su dung

Puong kinh danh dinh 15.2mm

Dién tich danh dinh mot tao 140mm?

Cuong do chiu kéo 1860 Mpa

Cuong do chay f,, = 1670Mpa

Modun dan hoi E, = 197000Mpa

Hé s6 ma sat u=0.25

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

ung suit trong thép ust khi kich f, = 1451 MPa

ong gen st dung la 6ng gen thép.

So bo chon cdp dua vao diéu kién sau: Luc nén F; nho nhit dé€ dam béo thG chiu
kéo ngoai cung cua bétong khong bi nit, tic 1a tng suit thé ngoai cung chiu kéo
nho hon 0.50 ,/f', =3.53Mpa= 3.53x10°KN/m’

» Tinh todn cot thép du ung luc
Tinh dién tich thép du tng luc: tinh so bd theo TTGHCD1 theo cong thuc sau:
_ M CD1

pSt —
2.t

A

Trong do:
Mcp, : momen tai mat cat theo TTGHCD1
f . :Ung sudt sau mat mat f = 1336 Mpa
Z :céanh tay don noi ngiu luc, d6i v6i dam hop 14y gan ding bang 0.9h,.
Vi h, 1a chiéu cao lam viéc cua tiét dién (m)

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

D6i v6i trudng hop tinh thép chiu momen duong, c6 thé 1dy h, =h —% h,
Trong do:

h: chiéu cao tiét dién.

h, : chiéu day ban mat cdu tai vi tri ti€p gidp vach dam h, = 0,6m

h, : chiéu day ban day
Tinh s6 bo c6t thép du tng luc

ApSt

S6 b6 cot thép du ting luc can thiét xac dinh theo cong thitc : n=

Trong do:

I E———————————————————————S§
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

Phn 1: Thiét ké ky thudt

do dn tot nghiép

Tinh to4n cot thép DUL thé hién ddy du trong phu luc 04 du6i day 1a bang cot thép

A,s : Dién tich thép du ting luc can thiét
A, : Dién tich 1 b6 thép tuy vao so tao trong bé: F, = m.A,

m: sO tao trong 1 bd

A

str

: dién tich cia 1 tao = 1.4cm?®

B6 cdp chiu momen am chon loai b6 21 tao:
A, =21x1.4=29.4 cm?
B6 cdp chiu momen duong va cdp am hgp long chon loai b6 19 tao:
A, =19x1.4=26.6 cm?

DUL mot s6 tiét dién tinh toan:

TT

el B Y e

10
11
12
13
14t
14p
15
16
17
18
19
20
21
22
23
24
25
26

I EEE———————————N——————————————————

Mmax
KNm

0
44200
44053
39128
28052
10714
-12987
-43277
-75323
-112272
-147809
-186331
-250296
-304247
-304247
-280835
-216492
-177978
-142358
-105401
-73258
-42204
-16717
2845
16330
23913
23913

Mmin
KNm

0
22604
20697
13163
675
-16956
-39933
-68474
-98195
-132948
-167016
-205135
-270323
-324963
-324963
-300010
-231736
-192048
-156886
-120720
-89619
-60070
-36981
-19577
-7314
-7
-7

TINH TOAN COT THEP DUL

Zcapam Zcapduong

m

1.71
1.71
1.71
1.80
1.91
2.08
2.30
2.52
2.78
3.03
3.31
3.77
3.78
3.78
3.78
3.78
3.77
3.31
3.03
2.78
2.52
2.30
2.08
1.91
1.80
1.71
1.71

m

1.85
1.85
1.85
1.91
1.99
2.13
2.32
2.52
2.76
2.99
3.25
3.69
3.69
3.69
3.69
3.69
3.69
3.25
2.99
2.76
2.52
2.32
2.13
1.99
1.91
1.85
1.85

fe
Mpa
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339
1339

Apsmax
m?2
0.0000
0.0179
0.0178
0.0153
0.0105
0.0037
-0.0042
-0.0128
-0.0204
-0.0280
-0.0340
-0.0377
-0.0507
-0.0616
-0.0616
-0.0568
-0.0438
-0.0409
-0.0356
-0.0285
-0.0217
-0.0136
-0.0058
0.0011
0.0064
0.0097
0.0097

Apsmin CT tinh todn(b6) CT chon(bd)

m2
0.0000
0.0099
0.0090
0.0055
0.0003
-0.0061
-0.0130
-0.0203
-0.0264
-0.0327
-0.0377
-0.0406
-0.0534
-0.0642
-0.0642
-0.0593
-0.0459
-0.0433
-0.0386
-0.0324
-0.0266
-0.0195
-0.0133
-0.0077
-0.0030
0.0000
0.0000

max
0.00
6.73
6.70
5.76
3.96
1.41

0.40
2.40
3.64
3.63

min
0.00
3.36
3.07
1.86
0.09
-2.07
-4.42
-6.90
-8.97
-11.13
-12.81
-13.82
-18.17
-21.84
-21.84
-20.16
-15.61
-14.73
-13.14
-11.03
-9.03
-6.65
-4.52
-2.61
-1.03
0.00
0.00

max

N B~ O 00

A e
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

IV.2 Tinh dac trung hinh hoc cac giai doan

Pé don gian trong tinh toan va thién vé an toan ta quy déi mat cit hinh
hop thanh mat cat chir I v6i nguyén tic dam bao ding chiéu cao va cac dic
trung hinh hoc cua mat cat.

Mit cit ngang ciu

TD2

- 11.5000 |
‘L 6000 ‘
T o ap=078
Yt(I-D=0.8 =0.02 -0=0.
1 0 I L i |
: ! i i
a4 e(O—O)l=l.27 e(-D=125 Yd(0-0)=1.42
¢ . — 04{ $
TD13
o 11500 |
800 —
PS,OOOO 4
T‘ a T O — b
Yed-n=2 Ot I AN, Yt=2.05
¢=0.06 i
1 t 1
0 I 0 o
Yd(I—ji:ZS c d Yd=2.45
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

TD26

= 11.5000 |
‘L 6000 |
T T

Yt(I-1)=0.8 001 Y0-0)=0.79

{ 0 IR 1

N P T
Yd(I-)=1.4 6(0'01:1'26 e(-D=1.25 Yd(0-0)=1.41
I
! | 5t | |

1. Pac trung tiét dién giam yéu ( da trix 16 bé tri cap du dng luc)
- Dién tich tiét dién da trir 16:

A=A, -F -F,
- Momen tinh d6i véi mép day tiét dién :

So =S, -Fya, ~F(h-a)
- Khoang céch tur truc quan tinh chinh trung tam cua tié€t dién dén day va

dinh:
d SO

Y e y; =h-y;

- momen quén tinh chinh trung tam cua tiét dién giam yéu:
lo =1, - Fd'(yld _ad)2 - Ft-(Yi _at)2
Trong do:
A, : Dién tich ti€t dién nguyén chua trir 16 luon cdp du ting luc.
|, : Mo men qudn tinh cla ti€t dién nguyén
Sb : Momen tinh cua tiét dién nguyén doi véi mép day
F,,F, : Tong dién tich tiét dién ctia 16 dé bo tri c6t thép chiu momen duong
va am
a,,a,: Khoang céch tir tam céc 16 c6t thép chiu momen duong va am dén
mép dudi va trén tiét dién
H,: Chiéu cao tiét dién
2. Pac trung hinh hoc cua tiét dién tinh doi:
- Dién tich tiét dién tinh d6i:
Ag =P+ (A +A)

- Momen finh cua tiét dién tinh d6i doi véi truc 0-0:
608
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Std :nT'h (ﬁd —ar :_AT(Y; _a+):

- Khoang céch giita truc chinh cua tiét dién trir 16 0-0 va tiét dién c6 cdp am
quy déi 1-1
A,
- Khoang céch tir truc chinh 1-1 t6i ddy va dinh cua tiét dien ( truc dich
chuyén lén phia trén)
y; =i +C Y, =Y, -C
- Momen quan tinh cua tiét dién tinh d6i: )
= lo+Ac” +np I (v —an)’ + A (vh —a)’
Trong do:
ng : hé s6 quy déi thép ra bé tong, duoc tinh bang ty s6 modun dan hoi
thép va bétong
E, 197000
" E, 35750
Ar, A : dién tich cap DUL chiu momen duong va momen am tai tiét
dién.

=551

a,,a; : khoang cach tir tam cac 16 cot thép duong va am dén mép dudi va
trén ti€t dién.
Ay, I, : dién tich va momen quan tinh cua tiét dién giam yéu
Dic trung hinh hoc ctia tiét dién qua céc giai doan duoc thé hién ddy du trong duéi
day l1a bang dac trung hinh hoc mot s ti€t dién tinh toan:

I E———————————————————————————————————————
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

Tiét dién
TD2 TD13 TD26
Be 11.50 11.50 11.50 m
Hc 0.40 0.40 0.40 m
B 0.92 0.97 0.92 m
Hb 1.50 3.30 1.50 m
Bb 6.00 5.00 6.00 m
Hd 0.30 0.80 0.30 m
H 2.20 4.50 2.20 m
At 0.00 0.18 0.00 m2
Ad 0.15 0.00 0.15 m?2
DFt 0.00 0.20 0.00 m2
DFd 0.07 0.00 0.04 m2
Fd 0.02 0.00 0.01 m?2
Ft 0.00 0.06 0.00 m2
n 5.51 5.51 5.51
Ftd 7.80 11.82 7.80 m?2
Ao 7.73 11.62 7.76 m2
So 10.94 28.44 10.95 m3
Yt 0.78 2.05 0.79 m
Yd 1.42 2.45 1.41 m
To 4.86 35.09 4.92 m4
Ya-b(0-0) 0.38 1.65 0.39 m
Sa-b(0-0) 2.69 8.18 2.72 m3
Yc-d(0-0) 1.12 1.65 1.11 m
Sc-d(0-0) 2.19 8.19 2.22 m?2
Et(0-0) 0.00 1.88 0.00 m
Ed(0-0) 1.27 0.00 1.26 m
Atd 7.85 11.98 7.82 m?2
Std -0.15 0.67 -0.07 m3
C -0.02 0.06 -0.01 m
Yt(1-1) 0.80 2.00 0.80 m
Yd(1-1) 1.40 2.50 1.40 m
Itd 5.05 36.31 5.01 m4
Ya-b(1-1) 0.40 1.60 0.40 m
Sa-b(1-1) 2.78 8.95 2.76 m?2
Yc-d(1-1) 1.10 1.70 1.10 m
Sc-d(1-1) 2.24 9.30 2.25 m?2
Et(1-1) 0.00 1.82 0.00 m
Ed(i-i) 1.25 0.00 1.25 m

I ———————————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

IV.3 Tinh mat mat ng suat trudc
Cac mat mat ung suat trudc trong cac cau kién duge xay dung va dugc tao ting suat
tru6c trong mot giai doan c6 thé 1y bang:
Trong cac ciu kién kéo sau:
Afpr = Af p+ Af\ + Af pg + Af gp + Af g + Af g (5.9.5.1-2)
o day:
- Afpy :Téng mat mat (MPa)
- Afr : Mt mét do ma sat(MPa)
- Af,, : Mat mét do thiét bi neo (MPa)
- Af g5 : Mat mat do co ngan dan hoéi (MPa)
- Af g : Mat mat do co ngét (MPa)
- Af g : Mat mat do tir bién cta bé tong (MPa)
- Afk : Mat mat do tring ddo cot thép (MPa)
Trong cac mat mat phan ra lam 2 loai:
= Mat mat tiic thoi gom cdc mat mat : Af g, Af ., Af g

= Mat mét theo thoi gian gom cdc mat mat sau: Af g, Af op, Af;

I1V.3.1 Mat mat do ma sat:

Mat mat do ma sat giita b thép va 6ng boc c¢6 thé 14y nhu sau:
Af = fy(1-e7 0
Trong do:
- £, : ing sut trong thép ust khi kich f,; = 1488 MPa
- x : chiéu dai b6 thép ust tir dau kich dén diém dang xem xét (mm)
- K: hé s6 ma sat lac K = 6.6x107/mm™

- u=0.25 La hé sO6 ma sat.

a: Tong gid tri tuyét d6i cha thay déi géc ctia dudng cép thép ust tir dau kich dén
diém dang xét (rad)

e : co sO logarit tu nhién

R EEEEE—————————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
K fpj X a Afpf
Tiét dién | Bo6 thép m (1/m) (T/m?) (m) (rad) (T/m?)

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

2.000 | c2-02(2) | 0.250 0.00066 148800 10.900 0.170 7213.743

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

Mat mat trung binh 1 b6 7069.405

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

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

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

C1-042) | 0.250 0.00066 148800 14.100 0.274 11138.590

13.000 |C1-52) 0.250 0.00066 148800 17.600 0.274 11456.220
C1-6(2) 0.250 0.00066 148800 21.600 0.274 11818.330

C1-72) 0.250 0.00066 148800 25.600 0.274 12179.485

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

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

C1-102) | 0.250 0.00066 148800 37.600 0.274 13257.245
Mat mat trung binh 1 b6 9865.750

26.000 |C301Q2) | 0250 0.00066 148800 8.270 0.170 6967.764

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

Mat mét trung binh 1 b6 7154.736

1V.3.2 Mat mat do tut neo:
Mat mat do thiét bi neo duoc tinh theo cong thic sau:

-t
Trong do:

- L : Chiéu dai cua b6 cap (m)

- E, : Modun dan hoi clia thép ust E = 197000Mpa

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

I ————————————————————————
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

L DL E Af,
Tiét dién B6 thép (m) (m) (T/m?) (T/m?

C2-01(4) 13.100 0.006 19700000.000 9022.901
2.000 C2-02(2) 20.400 0.012 19700000.000 11588.235
C2-03(2) 28.100 0.012 19700000.000 8412.811

Maét mét trung binh 1 b 9511.712

C1-01(4) 12.200 0.006 19700000.000 9688.525

C1-02(2) 18.200 0.012 19700000.000 12989.011

C1-03(2) 24.200 0.012 19700000.000 9768.595

C1-04(2) 31.200 0.012 19700000.000 7576.923

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

C1-72) 54.200 0.012 19700000.000 4361.624

Cl1-8(2) 62.200 0.012 19700000.000 3800.643

C1-9(2) 70.200 0.012 19700000.000 3367.521

C1-10(2) 78.200 0.012 19700000.000 3023.018

Mit mit trung binh 1 bé 6869.977
26,000 C3-01(2) 16.540 0.012 19700000.000 14292.624
C3-02(2) 24.540 0.012 19700000.000 9633.252
Mit mat trung binh 1 bé 11962.938

1V.3.3 Mat mat do co ngin dan hoi

Mat mét do co ngian dan hoi vé€ ban chat 1a khi cang b6 sau s& gay mat mat cho bo
trugc, va duoc tinh theo cong thic:

N-1 E
Af s = N X E—: fep (5.9.5.2.3b-1)
__F_Fe’ My,
*®oA I
Trong do:

- N :S6 luong cac bé thép ting suit trude giong nhau

- f., : TOng tng suét bétong & trong tam cdc bo thép tng sudt trude do lyc tng
sudt trudc sau kich va tu trong clia cau kién & cdc mat cit momen max (MPa).

- F :luc nén trong bétong do tng sudt trudc gay ra tai thoi diém sau khi kich,
tic 1a da xay ra mat mat do ma sat va tut neo.

- ¢ :Doléch cha trong tam cac bo thép so véi truc trung hoa cua tiét dién.

- Al : Dién tich tiét dién va momen quén tinh trir 16.

- E, : Mo dun dan hoi cla thép du ting luc(MPa)

- E; : Mo dun dan héi cua bé tong lic truyén luc (MPa)

N (.
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
F A | e Mdcl Af
Tiét dien | B6 thép fegp | Bp/Eci PES
T m2 m4 m Tm T/m2 (T/m?)

C2-01(4) | 2813.62 7.85 5.05 1.25 | 1676.00 -811.66 5.51

2.000 | C2-02(2) | 2813.62 | 7.85 5.05 | 1.25 | 1676.00 -811.66 5.51
C2-03(2) | 2813.62 | 7.85 5.05 | 1.25 | 1676.00 -811.66 5.51

Mait mét trung binh 1 b -1956.596

C1-01(4) | 8541.92 | 1198 | 36.31 | 1.82 | 16340.50 | -673.09 5.51
C1-02(2) | 8541.92 | 1198 | 3631 | 1.82 | 16340.50 -673.09 5.51
C1-03(2) | 8541.92 | 1198 | 36.31 | 1.82 | 16340.50 -673.09 5.51
C1-04(2) | 8541.92 | 1198 | 36.31 | 1.82 | 16340.50 -673.09 5.51
C1-5(2) | 8541.92 | 1198 | 36.31 | 1.82 | 16340.50 -673.09 5.51

13.000

C1-6(2) | 8541.92 | 1198 | 36.31 | 1.82 | 16340.50 -673.09 5.51

CI1-7(2) | 854192 | 1198 | 3631 | 1.82 | 16340.50 -673.09 5.51

C1-8(2) | 8541.92 | 1198 | 36.31 | 1.82 | 16340.50 -673.09 5.51

C1-9(2) | 8541.92 | 1198 | 36.31 | 1.82 | 16340.50 -673.09 5.51

C1-10(2) | 8541.92 | 1198 | 36.31 | 1.82 | 16340.50 -673.09 5.51

Mat mat trung binh 1 b6 -1770.062

26.000 C3-01(2) | 1379.82 7.82 5.01 1.25 | 1897.00 -133.63 5.51

C3-02(2) | 1379.82 | 7.82 5.01 1.25 | 1897.00 -133.63 5.51

Mit mét trung binh 1 b6 -276.117

1V.3.4 Mat mat do co ngot

Mat mét Gng suat trude do co ngét c6 thé 14y bang:

Doi v6i cau kién kéo sau: Afz =(93 — 0.85H) = 93 - 0.85x80 = 25 MPa
(5.9.5.4.2-2)

H = d6 4m tuong d6i bao quanh,lay trung binh hang nam(%) =80%

IV.3.5 Mat mat do tir bién

Mat mat du ing suat do tlr bién c6 thé 14y bang :

Af g = 12.0f, — 7.0Af 4, > 0 (5.9.5.4.3-1)
Trong do:
- fq = Uing sudt bé tong tai trong tam c6t thép ust liic truyén lyc (MPa)
. _Fe’ - Myce
*o A I

- Af, = Thay déi tng sudt trong bé tong tai trong tam thép ust do tai trong
thudong xuyén, trlr tdi trong tdc dong lic thuc hién du tng luc. Gia tri Af,, can
duoc tinh & cing mat cat hoac cac mat cat dugc tinh f,,, (MPa)

(MDCZ + IVIDW) e

ltd
- 74
GVHD:TH.SPHAMVANTHAI

SV:QUACH VAN LONG 091367

Af, =

cdp




Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

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

Nmm

- Mpyw = Momen do 16p mat cau (Nmm)
- I, = Momen qudn tinh cla tiét dién qui déi (m*)

o F e Aqd | Iqd M M Af
Tiét dien | B6 thép fcgp | Afcdp u

T m m2 m4 Tm (T/m?)
C2-01(4) | 2813.62 | 1.25 | 7.85 | 5.05 1676 563.10 | -811.66 | 139.18
2.000 | C2-02(2) | 2813.62 | 1.25 | 7.85 | 5.05 1676 563.10 | -811.66 | 139.18
C2-03(2) | 2813.62 | 1.25 | 7.85 | 5.05 1676 563.10 | -811.66 | 139.18

Mat mét trung binh 1 b6 8765.580
C1-01(4) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
C1-02(2) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
C1-03(2) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
C1-04(2) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
13.000 Cl-5(2) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
C1-6(2) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
Cl-7(2) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
C1-8(2) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
C1-92) |8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39
C1-10(2) | 8541.92 | 1.82 | 11.98 | 36.31 | 16340.50 | 2741.40 | -673.09 | 137.39

Mat mat trung binh 1 b6 7115.308
26,000 C3-01(2) | 1379.82 | 1.25 | 7.82 | 5.01 | 1897.00 | 238.60 | -133.63 | 59.56
C3-02(2) | 1379.82 | 1.25 | 7.82 | 5.01 | 1897.00 | 238.60 | -133.63 | 59.56

Mat mat trung binh 1 b6 1186.637

1V.3.6 Mat mat do chung dao cot thép:

Mat mat sau khi truyén luc - doi véi tao thép duoc khir (ing suat kéo sau:

Af

(5.9.5.4.4¢-2)

o day:

= 0.3[138 — 0.3Af . — 0.4Af s — 0.2(Af g +Af )]

(Mpa)

- Afp: Mét mat do ma sat dudi mic 0,6fp, & thoi diém xem xét tinh theo Diéu
5.9.5.2.2(Mpa)

- Af s : Mat mat do co ngan dan hoéi (Mpa)
- Af, : Mat mét do co ngét (Mpa)
- Af_g=25MPa: Mat mat do tir bién (Mpa)

p
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

L o Afpf AfpES AfpSR AfpCR JAV Y
Tiét dién B6 thép
(T/m2) (T/m2) T/m2 (T/m2) (T/m?)
C2-01(4) 6771.05 -1956.60 2500 8765.58
2.000 C2-02(2) 7213.74 -1956.60 2500 8765.58
C2-03(2) 7521.78 -1956.60 2500 8765.58
Mait mét trung binh 1 b 2593.027
C1-01(4) 933.89 -1770.06 2500 7115.31
C1-02(2) 10546.75 -1770.06 2500 7115.31
C1-03(2) 10820.22 -1770.06 2500 7115.31
C1-04(2) 11138.59 -1770.06 2500 7115.31
13.000 C1-5(2) 11456.22 -1770.06 2500 7115.31
C1-6(2) 11818.33 -1770.06 2500 7115.31
C1-7(2) 12179.48 -1770.06 2500 7115.31
C1-8(2) 12539.69 -1770.06 2500 7115.31
C1-9(2) 12898.94 -1770.06 2500 7115.31
C1-10(2) 13257.25 -1770.06 2500 7115.31
Mat mat trung binh 1 b6 2462.757
C3-01(2) 6967.76 -276.12 2500 1186.64
26.000
C3-02(2) 7341.71 -276.12 2500 1186.64
Maét mat trung binh 1 b6 3885.668

Két qua tinh toan tong hop mat mat tng suit dugc trinh bay trong bang sau:

Tong hop mat mat US
Tiét dien | B6 thép Afpf AfpA AfpES AfpSR AfpCR AfpR Afpt
MPa MPa MPa MPa MPa MPa MPa

C2-01(4) 67.71 90.23 -19.57 25 87.66 25.93
2.000 | C2-02(2) 72.14 115.88 -19.57 25 87.66 25.93
C2-03(2) 75.22 84.13 -19.57 25 87.66 25.93

Mit mét trung binh 1 b 298.033
C1-01(4) 9.34 96.89 -17.70 25 71.15 24.63
C1-02(2) | 105.47 129.89 -17.70 25 71.15 24.63
C1-03(2) 108.20 97.69 -17.70 25 71.15 24.63
C1-04(2) 111.39 75.77 -17.70 25 71.15 24.63
13.000 C1-5(2) 114.56 61.88 -17.70 25 71.15 24.63
C1-6(2) 118.18 51.17 -17.70 25 71.15 24.63
C1-7(2) 121.79 43.62 -17.70 25 71.15 24.63
C1-8(2) 125.40 38.01 -17.70 25 71.15 24.63
C1-9(2) 128.99 33.68 -17.70 25 71.15 24.63
C1-10(2) 132.57 30.23 -17.70 25 71.15 24.63

Mat mét trung binh 1 b6 305.839
26.000 C3-01(2) 69.68 142.93 -2.76 25 11.87 38.86
73.42 96.33 -2.76 25 11.87 38.86

Maét mét trung binh 1 b6 269.661
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

IV.4 Kiém toan tiét dién

dat van dé

D6i voi cau BTCTDUL thi céc ti€t dién dam cha can phai dugc kiém todn ca trong

giai doan khai thac 1an trong giai doan thi cong. Tuy vay do thoi gian c6 han nén

trong d6 4n nay em chi kiém toén tai 3 tiét dién dic trung 1a céc tiét dién (3,17,31)
So do bo'tri cdc tiét dién cua 1/2 cdu

1m 5x4m . 2x3.5m , 2x3m 12m - 2X3m_, 2x3.5m 5x4m im
K9[ K8| K7| K6|K5 [K4 [K3 k2K 1 K97
® ® ) é

IV.4.1 Kiém toan theo trang thai gi6i han sir dung I

Ta phai kiém tra theo 2 giai doan:

Giai doan 1: Khi cdng kéo cot thép

Giai doan 2: Khi khai thac

» Giai doan 1:

Lay cuong do bétong lic cang cap la f*; = 0.9, = 45MPa.
— Giéi han tng suit nén: -0.6f" ; = -0.6x45 = -27 MPa

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

Trong do:
- F : Luc cang cua cap ust tai tiét dién tinh toan sau khi trir di mat mat tdc thoi (KN)
- ¢ :Khoang cach tlr trong tam cdc bé cap dén truc trung hoa ti€t dién (m)

-y : khoang céch tir truc trung hoa dén thé trén va dudi cta ti€t dién. (m)
- Al :dién tich(m?), mémen quén tinh(m*) ca tiét dién c6 trix 16.

» Giai doan 2: Giai doan str dung

- Ung suat nén: -0.45f", = -0.45 x 50 = -22.5 MPa = -22500 KN/m*

* ting suét kéo ciia bétong: 0.5,/ f', = 0.5/50 = 3.5355 MPa = 3535.5 KN/m’

IV.4.1.1Kiém tra itng sudt trong bétong tiét dién 2&26(Mmax)
1.Giai doan cang kéo cot thép :

aTho trén:
1 1 1 1
f=— ;OFb =k A Fo o s, _ 'Vl'bt V' <0.25/F, = 1.677 Mpa
0 0
b.Tho duoi:

1 1 1 1
f, = /:oFb L& - Foo 1, '\fbt Y= 0.6 = -0.6x45 = -27MPa
0 0

2.Giai doan khai thac:

I ————————————r
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
aTho trén
F 0] F @ F (Z)e F (Z)e
foo-fo R SRE R e 0 MBE s MM o) o sp — 50 SMPa
A l, [, Itd
b.Tho duoi.
2 2 2 2
fbc __ F, ;OFb + F e I_Fb e, ybl + Nllbt ybl _{_%d'vlhtys <0.5 /f'c =3.5MPa
0 0

IV.4.1.2 Kiém tra déi vdi cdc tiét dién goi(13)(Mmin)
1.Giai doan cdng kéo cot thép:

a.Tho trén:
1 1
f o= _F—t—ﬁy ' +M—bty ' >-0.6fci = -0.6 x45 = -27 MPa
tg AO I t I t
0 0
b.Thé duoi:
1 1
fy = —%+ F; & Y, — Nllbt y's <0.25/f', =1.677 MPa
0 0
2.Giai doan khai thdc:
a.Tho trén
@ @
f, = —% —¥ Y, + Nll—bt Y, +%tht y? <0.5/f'. =3.5MPa
0 0
b.Tho dudi.
@ @
fbc __ FIAO " Ftl et bl _ Ivllbt ybl _ Mttzlt'; Mht yéz) S:-22_5MPa
0 0
Trong do:

- F, = Luc nén do cac bd thép tng suit trude phia dudi sau mat mat gay ra cho
dam (KN)

- F, = Luc nén do cac bé thép tng suat truGc phia trén sau mat mat gay ra cho
dam (KN)

- M = Momen theo trang thai giéi han st dung (KNm)(tuy theo ti€t dién chiu
momen duong am)

- A, =Dién tich tiét dién 14y qui déi (m?)

- Iy =Momen qudn tinh cia tiét dién qui déi (m?)

- ¢, =DO0 léch tam cua trong tam thép Ung suit truGe phia trén so véi truc trung
hoa cua tiét dién.

- e, = D0 léch tam cha trong tam thép tng suat trudc phia dudi so véi truc trung
hoa cua tiét dién.

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

/8
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

Y
-

Két qua kiém todn nhu sau:
Két qua kiém todn iing sudt bé tong khi truyén luc

= Khoang cach tir thé duéi cung dén truc trung hoa cua tiét dién.
. = Cuong do qui dinh cua bétong 28 ngay

Ft(1) Fd(1) A Ig e®) | ed) Mbt Yd() | Yu1) | fitg) | fibg)
Tiét dién N N mm?2 mm4 mm mm | Nmm mm mm MPa MPa | Duyét
2 0 | 25344967 | 7728104 | 4.86E+12 | 0 | 1266 | 1.7E+09 | 141600 | 784 | 163 | -12.14 | dat
13 | 7.7E+07 0| 11622286 | 3.51E+13 | 1875 | 0 | 1.6E+10 | 2447.41 | 2053 | -14.13 | 131 | dat
26 0 | 12581397 | 7764052 | 492E+12 | 0 | 1260 | 1.9E+09 | 1410.14 | 7899 | 0.62 | -5.62 | dat
Két qud kiém todn ting sudt bé tong sau mdt mat
Ft(2) Fd(2) A Ic e(t) e(d) | Mtt2+Mht Yd(2) Yt(2) | f(tg) f(bg)
Tiét dién N N mm?2 mm4 mm mm | Nmm mm mm MPa MPa | Duyét
2 0 | 22047651 | 7728104 | 5.05E+12 | 0 | 1247 | 35E+10 | 1397.08 | 802.9 | -4.14 | -1.03 | dat
13 | 6.9E+07 0 | 11622286 | 3.63E+13 | 1820 | 0 | 26E+11 | 250321 | 1997 | 1.10 | -1481 | dat
26 0 | 11775703 | 7764052 | 501E+12 | 0 | 1251 2E+10 | 1400.69 | 7993 | 231 | -0.12 | dat
IV.4.2 Kiém toan theo trang thai gi6i han cuong d¢ I:
- Kiém toan theo céc noi dung sau:
+ Kiém tra stc khang uon tinh toan.
+ Kiém tra giGi han cot thép.
+ Kiém tra stic khdng cit tinh toén.
- Kiém toan cho mot so tiét dién sau:
+ Tiét dién 2 tai chd hop long nhip bién c6 moémen duong 16n.
+ Tiét dién 13 tai dinh tru T1.
+ Tiét dién 26 gan nhip giita c6 moémen duong 16n.
Noi luc theo TTGH cuong do 1 tai céc tiét dOién.
STT Tiét Gia tri bao luc cat Gié tri bao momen
dlén Qmax (KN) Qmin (KN) Mmax(KN) Mmin(KN)
1 2 771 -605 44200 22604
2 13 16249 14313 -250296 -270323
3 26 -409 -1861 23913 -7
WV.4.2.1 Stkc khdang uon.
Cong thic kiém tra stic khang uon
M, < oM, (5.7.3.2.1-1)

Trong do6:

- M, :momen tinh toan & trang thai GHCDI (MPa)

I ————————————————————————————————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

- ¢ :He so stc khang dugc 1y theo diéu 5.5.4.2
Dung cho u6n va kéo bétong cot thép ust I = 1.0
- M, : Stic khiang udn danh dinh cuatiét dién c6 thép DUL dinh bam, tuy thudc
vao truc trung hoa di qua suon (tiét dién chit T) hoac canh cua ti€n dién (tié€t dién
chit nhat) (bo qua su tham gia chiu luc cua c6t thép thuong):
+ Tiét dién chii T, stc khang uén tinh theo cong thic sau:

a , a h
M, =Ax fps(olp —EJ+O.85f . Q—bwﬁlhf[z—éJ (5.7.3.2.2-1)

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

-a  :chiéu day cta khoi ting suat twong duong (mm)-chiéu cao chiu nén
a=cf},
-B, :He s6 chuyén doi biéu do ting suét qui dinh trong diéu 5.7.2.2

(f'.—28) (50— 28)

b= 0.85—0.05#— 0.85-0.05 =0.6928

-f . :ung suat trung binh trong thép UST & sitc khang uén danh dinh (MPa)

ps

c
f = fpu(l—kd—] (5.7.3.1.1-1)

p

f
Kk =201.04 —— y=2(1.04— 9™ 2028  (573.1.1-2)
i 1860

pu

-d, :Khodng céch tir thé nén ngoai cling dén trong tam cot thép ting sudt trudc
(mm)
d,=h-a;(a)
Trong do:

h: Chiéu cao tiét dién tai vi tri xét.
a, =150mm: Khoang céch trong tam thép DUL chiu kéo dén mép chiu kéo
a: =180mm : Khoang céch trong tam thép DUL chiu nén dén mép chiu nén.

- ¢ : Khoang cich tir truc trung hoa dén mat cat chiu nén (mm)
Truong hop truc trung hoa di qua suon (c>h), khi d6 tinh todn tiét dién 1a ti€t dién
chit T c6 bé rong suon 1a b, va bé rong canh la | . - b.

(5.7.3.1.2-3)
Truong hop truc trung hoa di qua canh (c < h), khi

d6 tinh todn nhu tiét dién chit nhat v6i bé rong la 5 b.
oo ALt f e j
0.851", b, +kA, 2 ||

P L

(5.7.3.1.1-4)
- f, :Cudng do chiu nén qui dinh ctia bé tong & tudi 28 ngay (Mpa)
_-_________________________________80
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

-b

» : Chiéu day ctia phan chiu nén

- b: Chiéu rong cuia ban canh chiu nén (mm)

Kiém tra stic khang uén

Tiét A dp b b h, c £ a M, M,

dién | (mm® | (mm) | (mm) | (mm) | (mm) (mm) (MPa) (mm) (Nm) (Nm) M, >M,
2 21280 | 2050 920 11500 | 400 | 115.056 | 1830.77 | 79.711 | 7.83E+10 | 4.42E+10 dat
13 | 64680 | 4320 970 5000 800 | 776.072 | 1766.44 | 537.663 | 4.63E+11 | 2.70E+11 dat
26 | 15960 | 2050 920 11500 | 400 86.633 | 1837.99 | 60.019 | 5.93E+10 | 2.39E+10 dat

WV.4.22Kiém tra ham luong thép DUL:
a./ Kiém tra ham luong thép t6i da theo cong thiic :

- Ham lugng thép DUL va khong DUL t6i da phai dugc gidi han sao cho:
£ <042
d

e
Véi:
c: khoang céch tir thé chiu nén ngoai cing dén truc trung hoa(mm)
d.: khoang cach c¢6 hiéu tuong tng tir thé nén ngoai cung dén trong tam luc
kéo cua cot thép chiu kéo (mm)
_Anfud, + AT,

¢ At +AT,
- C6 thé bo qua tinh todn d6i véi cot thép thuong. Khi d6: de = d

Tiét dién d. c c/de
(mm) (mm) duyet
2 2050 115.056 0.06 dat
13 4320 776.072 0.18 dat
26 2050 86.633 0.04 dat

b.kiém tra ham luong cot thép toi thiéu:

- Bat ki mot mat cat ndo cua ciu kién chiu uén, lugng c6t thép thuodng va cot
thép ting suat trudc chiu kéo phai di dé phat trién sic khang uon tinh toan M,. Lay
gia tri nho hon trong 2 gia tri sau:

+ 1,33 1an momen uon tinh todn theo t6 hop tai trong TTGH cudng do 1
oM, 1>.33M,
+ 1,2 1an sitc khang nitt M., xac dinh trén co sd phan bo ting sudt dan hoi va
cuong do chiu kéo khi uon f, cia bé tong theo quy dinh.
OM_ >12M,

- D6i v6i bétong co ti trong thong thuong :

I EEEE——————————
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

Trong do:

f, =0.63,/f, =0.63v50 =4.455MPa

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

= f

cr

9

"y
M., : stic khang ntit (KN.m)

|, : momen qudn tinh tai ti€t dién tinh todn(m4)

f, : cuong do chiu kéo khi uén (MPa)
y: khoang cach tir truc trung hoa téi thé chiu kéo ngoai cuing (m)

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

Tiét A | Y4 Y, f. f, f. M., 1.2M,, 1.33M,
dién (mm?) (mm®*) (mm) (mm) | (MPa) (Mpa) (Mpa) (Nm) (Nm) (Nm)
2 7.85E+06 | 5.05E+12 | 1450.00 | 750 | 4.454 | 4.82E-01 | -18.93 | -1.01E+11 | -1.21E+11 | 5.88E+10
13 | 1.20E+07 | 3.63E+13 | 2370.00 | 2130 | 4.454 | 1.07E+00 | -23.11 | -3.36E+11 | -4.03E+11 | 3.60E+11
26 | 7.82E406 | 5.01E+12 | 1450.00 | 750 | 4.454 | 5.49E-01 | -14.37 | -6.99E+10 | -8.39E+10 | 3.18E+10
Tiét dién 1.33M, 1.2M,, min(1.2M_,1.33Mu) Mn M >min
(MPa) (MPa) 1.33M)) (MPa)
2 5.88E+10 1.21E+11 5.88E+10 7.83E+10 dat
13 3.60E+11 4.03E+11 3.60E+11 4.63E+11 dat
26 3.18E+10 8.39E+10 3.18E+10 5.93E+10 dat

IV.4.2.3Kiém todn siic khdang cdt cua tiét dién
Luc cat doi véi cac tiét dién gitta nhip (3, 17, 31)
Kiém toan theo cong thic:

Trong do:
V, : luc cit tai tiét dién kiém toan, 1ay theo TTGH cudng do 1
¢ : hé so stc khang cat duoc xac dinh theo diéu 5.5.4.2.1, ¢=0.9

V, : stic khdng cat danh dinh dugc xac dinh theo quy dinh ( diéu 5.8.3.3)
R AAR AR Vp
V,=min
0.25fb.d, +V,
Véi: V,=0.0833,/f'.b,d, (5.8.3.3-3)
d, f, (cotgd+cotge)sin
v, = Aduf, (cotgf+cotga)sina (5.8.3.3-4)

S
Trong do:
I .
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

b, : Bé rong bung c6 hiéu 14y bang bé rong bung nhd nhét trong chiéu cao
d, (mm)

d, : Chiéu cao chiu cit c6 hiéu duoc xac dinh theo diéu 5.7.2.8 (mm)

s: Cu li cot thép dai (mm), duoc chon dua trén tinh todn chiu luc cét va
yéu cdu V€ c4u tao, 1dy gia tri nho hon cua h/3 va 300mm,( d6i véi doan
gan goi ¢o luc cat 16n)

B: Hé so6 chi kha nang ctia bé tong bi nit chéo truyén luc kéo duoc qui
dinh trong diéu 5.8.3.4

0: Go6c nghiéng cua ung sudt nén chéo duoc xac dinh theo diéu 5.8.3.4
(do). Khi tinh, gia thiét trudc goc 0, sau d6 tinh céc gid tri dé tra bang
ngugc lai 0 va B, néu hai gia tri © gin bing nhau thi ¢6 thé chidp nhan
duoc, néu khong thi gia thiét lai.

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

dung, a = 90.

A.,: Dién tich cot thép chiu cét trong cu ly s (mm?)

A, (min) = 0.083x JT?
y

V, : Thanh phén luc ting suat trude ¢6 hi¢u trén huéng luc cét tac dung, 1a
duong néu nguoc chiéu luc cat(N).
% Tinh V|

Cong thic tinh todn : VvV, = A.f, > Siny,
i=1

Trong do:
A, :dién tich thép ting suat trudc trén mat cat ngang cua tiét dién tinh
toan.

f, :Ung sudt trong cdp sau mat mat, gid tri ing v6i moi mat cat.
7; : g6c léch clia cdp i so v6i phuong ngang, bang do doc mat ciu va ¢6

gia tri rat nho nén trong tinh toan coi nhu =0
Vay gid tri V, c¢6 thé bo qua trong tinh todn.
% Tinhd, vab,:
- Chiéu cao chiu cat d, (mm):

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

I ————————————————————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
0.9d,
d, = max<0.72h  véi a=P,.c 1a chieu day khdi ting sudt tuong duong
a
d -2
)

-B, :datinh & phan tinh chat vat liéu, B, = 0.6928.
-d, :chiéu cao lam viéc ctia dam (da qui déi)

- Bé rong chiu cat co hiéu cua tiét dién b, 1ay b bang chiéu day ban bung cua tiét
dién qui déi

K&t qua tinh toan nhu sau:

0.9d, 0.72h dy by 0.25¢,bydy
Tiét dién (mm) (mm) d.-0.5a (mm) (mm) (mm) (N)
2 1845.00 1584.00 2010.14 2010.14 1000 2.51E+07
13 3888.00 3240.00 4051.17 4051.17 1000 5.06E+07
26 1845.00 1584.00 2019.99 2019.99 1000 2.52E+07

¢ Xac dinh 0 va p.
Dé x4c dinh duoc 0 va B ta phai thong qua cdc gia tri sau v/f’, va ¢,

- Xac dinh ty so: v/f’,

o . . VoV
V: tng suét cat trong bé tong, dugc tinh theo cong thitc: v = B e
pb,.d,
- : hé s6 stic khang cat quy dinh trong Diéu 5.5.4.2
-V, : luc cit tinh toan (KN)
DoV .«
Tiét v, by v
dién (N) (mm) dy (mm) (N) v/f'c
2 771000 1000 2010.14 0.9 0.43 0.009
13 16249000 1000 4051.17 0.9 4.46 0.089
26 409000 1000 2019.99 0.9 0.22 0.004
DoV .
Tiét v, by v
dién (N) (mm) dy (mm) j (N) v/f'c
2 605000 1000 2010.14 0.9 0.33 0.007
13 14314000 1000 4051.17 0.9 3.93 0.079
26 1861000 1000 2019.99 0.9 1.02 0.020
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

* (ing bién trong c6t thép & phia chiu kéo do uén cua cau kién xac dinh theo :

- X4c dinh &g,

I\(;I“ +0.5V, cotgd - A f,
£, =— <0.002
E.A +E, A,

* (ing bién trong co6t thép & phia chiu kéo do uén cua cau kién xac dinh theo :
Trong do:

- A, :Dién tich c6t thép ust trong phia chiu kéo uén clia cau kién (m?)

- M, : Mo men tinh todn (N-mm)

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

- 'V, :Luc cit tinh todn (N)

- E, :Modun dan hoi cua cot thép khong ust (MPa)

- E, :Modun dan hoi cua cot thép ust (MPa)

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

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

foo=T et fe E—z

- f,. :ung suat c6 hiéu trong thép ust sau mat mat.

- f, :(ng sudt trong bétong tai trong tam cédc bé cdp do luc ust sau tat ca mat
mat

Do tai mat cét c6 nhiéu b cdp, mat mat ing suat khong déu nhau, trong tinh toan
c6 thé gia thiét mat mat tng suét 1dy gid tri trung binh cong cla céc bé cdp. Khi
do:

1
fpe :E(fpj _Apr)

-f, : Ung sudt trong bétong tai trong tm cdc b6 cap do lyc ust sau tat ca mat
mat
_F
LN

- © : G6c nghiéng cua tng suat nén chéo dugc xdc dinh theo diéu 5.8.3.4 (d9).
Khi tinh, gia thiét trudc géc 6 =25°= 25%3.14/180=0.436( rad),, sau d6 tinh cac
gid tri d€ tra bang nguoc lai 6 va B, néu hai gia tri © gdn bang nhau thi c6 thé
chap nhan dugc, néu khong thi gia thiét lai.

Két qua tinh thé hién & cdc bang sau:

- -85
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

» Xacdinhf_,
Tiét F A £, £, E, E, fro
dién N) (mm?) (MPa) (MPa) (MPa) (MPa) (MPa)
2 3165312.40 | 7.85E+06 0.40 1078.37 | 197000 35750 1080.59
13 3475554.69 | 1.20E+07 0.29 1070.56 | 197000 35750 1072.16
26 3240781.85 | 7.82E+06 0.41 1106.74 | 197000 35750 1109.02
DO Q min
Tiét F A £, £, E, E, L
dién N) (mm?) (MPa) (MPa) (MPa) (MPa) (MPa)
2 3830649.81 7.85E+06 0.49 1078.37 | 197000 | 35750 1081.06
13 3442205.16 1.20E+07 0.29 1070.56 | 197000 | 35750 1072.14
26 3682768.52 7.82E+06 0.47 1106.74 | 197000 | 35750 1109.33
, Xac dinh e,
DO Q max
Tiét M, dy q Ay foo
dién (Nm) (mm) V., (N) rad) (mm?) (MPa) ey
2 3.17E+06 2010.14 7.71E+05 0.785 | 21280 1080.59 -7.94E-05
13 3.48E+06 4051.17 1.62E+07 0.785 | 64680 1072.16 -1.39E-04
26 3.24E+06 2019.99 4.09E+05 0.785 | 15960 1109.02 -6.19E-05
DO Q min
Tiét M, dy q A foo
dién (Mpa) (mm) V., (N) rad) (mm?) (N) ex
2 3.17E+06 2010.14 605000.00 0.785 | 21280 | 1081.058 | -1.47E-05
13 3.48E+06 4051.17 14314000.00 0.785 | 64680 | 1072.145 -2.63E-05
26 3.24E+06 2019.99 1861000.00 0.785 | 15960 | 1109.333 -1.09E-05
» Xac dinh gvad
DO Q max
v Trara Trara
Cx f Ic ﬂ 0
-0.0794 0.0085 6.6 25.5
-0.1388 0.0891 6.79 28
-0.0619 0.0045 6.72 26.5
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép
Phdn 1: Thiét ké ky thudt

Do Q iy
v Trara Trara
Cx f Ic ﬂ 0
-0.0147 0.0067 6.5 25
-0.0263 0.0785 6.78 27
-0.0109 0.0205 6.76 26
b.Tinh V_va V|

Chon thép ngang 1a thanh ¢20 c6 2 I6p trén mot sudn c6 dién tich A ,=628.4 mm?,
cu ly gitra cac thanh thép ngang la s=200 mm
Dua vao két qua tinh cac thong s6 thanh phan dé tinh V, va V..
V, =0.0834./".b,d,
(5.8.3.3-3)
A f,d, €otgd+cotge Sina

V, = (5.8.3.3-4)
S
K&t qua tinh toan nhu sau:
Do Q
Tiet | Ay f, dy by a % S V,
dién | mm’ Mpa mm mm rad rad mm N
2 628.4 1674 2010.14 | 1000 1.57 | 0.445 200 | 2.22E+10
13 628.4 1674 4051.17 | 1000 1.57 ] 0.488 200 | 4.01E+10
26 628.4 1674 2019.99 | 1000 1.57 | 0.462 200 | 2.13E+10
DO Q min
Tiet | Ay f, dy by a 0 S V,
dién | mm’ Mpa mm mm | rad rad mm N
2 628.4 | 1674000 2010.14 | 1000 | 1.57 0.44 170 | 2.27E+13
13 628.4 | 1674000 4051.17 | 1000 | 1.57 0.47 170 | 4.19E+13
26 628.4 | 1674000 2019.99 | 1000 | 1.57 0.45 170 | 2.18E+13

c.Tinh stic khang danh dinh cta tiét dién .
Theo cong thitc da néu & trén dé tinh V.

ELARRA +Vp
V, =min
0.25f'.b,d, +V,

Kiém tra theo cong thic :
V, <oV,
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép
Phdn 1: Thiét ké ky thudt

Do Q.
Tiét v, v, VAVAV, | 0258 bydy Vy iVy Vy
dien (N) (N) (N) (N) (N) (N) N) | Vu< @V
2 8.17E+05 2.22E+10 | 2.22E+10 2.51E+07 2.51E+07 | 2.26E+07 | 7.71E+05 Pat
13 | 1.65E+06 | 4.01E+10 | 4.01E+10 | 5.06E+07 | 5.06E+07 | 4.56E+07 | 1.62E+07 Pat
26 8.21E+05 2.13E+10 | 2.13E+10 2.52E+07 2.52E+07 | 2.27E+07 | 4.09E+05 Pat
DO Q min
Tiét Vv, vV, VAVAV, | 0.25F bydy Vy iVy vy
dien (N) (N) (N) (N) (N) (N) N) | Vu< @Vy
2 8.17E+05 2.27E+13 2.27E+13 2.51E+07 2.51E+07 | 2.26E+07 6.05E+05 Dat
13 1.65E+06 4.19E+13 4.19E+13 5.06E+07 5.06E+07 | 4.56E+07 1.43E+07 Pat
26 8.21E+05 2.18E+13 2.18E+13 2.52E+07 2.52E+07 | 2.27E+07 1.86E+06 Pat
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

V. Tinh toan tru cau

Tén tru tinh todn: T2

Loai tru than dic bétong cot thép khong du tng luc, trén nén méng coc khoan
nhoi.

Quy trinh tinh to4n: theo tiéu chuan 22TCN 272-05

Céc thong s6 ban dau:

V.1 Kich thuéc hinh hoc cua tru.

- 500 ‘
300 140 _120_140 _ |
e~ —— —— 4233
140
_ |

800

Sk
S B E W E

0 100, 30 300 1100,
T 50
D D D
300

550

® © D O

V.2 Tai trong va cac t6 hop tai trong.
V.2.1 Tai trong

Trong pham vi d6 4n, phan tinh todn truc cu xem xét dén céc loai tai trong sau:

Tai trong két cau phan trén DCl1
Tai trong 16p phtt mat cau DW
Tai trong lan can DB
Tai trong ban than tru DC
Tai trong hoat tai xe thiét k& LL
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
Tai trong bd hanh PL

Luc xung kich M

Luc ham xe BR

Tai trong gid WS

Luc va tau Cv

Ap luc nuée WA

V.2.2 Té hop tai trong

T6 hop tai trong xem xét dén céc t6 hop tai trong vdi cdc hé s6 tai trong sau:

Heé s0 tai trong y,
TTGH
Y bc YiLsVer»VpPL 7 pw Ywa Yws Ywi Yev
C""“‘;g o | 105 175 150 | 1.00
Str dung 1.00 1.00 1.00 1.00 0.30 1.00

V.3 Xac dinh cac tai trong tac dung lén tru
Tinh toén tai trong tdc dung lén 2 mat cat: dinh va ddy bé méng.
Ta c6 dudong anh hudng phan luc tai tru T2

15m , 15m  5m | 15m t5m | 15m |, 15m | 15m ,  15m | 15m 15m S A5m—T—thm—— 15m
2 3

L N
© 3
c c

V.3.1 Tinh tai tac dung lén tru

1.0

Tinh tai tic dung Ién tru c6 thé chia thanh cac tai trong nhu sau:
a) Tinh tdi phdan 1:
Tinh tai nhip phan 1 bao gom trong lugng ban than cua toan bo két nhip dam.
(DC1)
Gia tri nay ta lay két qua xuat tt MIDAS (reaction) tai vi tri tru.
Npe; =19125.18 KN
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

b) Tinh tdi phan 2:

Tinh tai nhip phan 2 bao gdm toan bd trong luong ban than cta cac 16p phu mat
cdu, lan can, cling nhu mot s6 thiét bi, cong trinh phuc vu trén cau. (DW va DB)
Gia tri nay ta lay két qua xuat tit MIDAS (reaction) tai vi tri tru.

Npw =2805.48 KN.
Npg =911.94 KN

¢) Tinh tdi ban thdn tru DC:

Bao gom toan bo tai trong ban than cta két cau tru cling nhu cia bé mong.
Cong thitic xdc dinh: P, =V, y,
Trong do:

+ P; : tai trong ban than thanh phan thi i cua tru

+V, : thé tich khéi thanh phan thit i clia tru

+ 7, : trong luong riéng tuong tng thanh phan thi i.

Bdng tinh tinh tdi cdc thanh phan tru
Luc tac dung (KN)
Tai dinh | Tai day

Thé tich | Trong luong

STT | Hang muc

3 KN
() KN) bé mong | Bé mong
1 |Bétru 151.2 3630 0 3630
2 | Than tru 156.66 3759.84 3759.84 | 3759.84

3 |bakegoicau| 0.784 18.816 18.816 18.816
Tong cong DC 308.644 | 7408.656 | 3778.656 | 7408.656

V.3.2 Hoat tai tac dung lén tru

a) Theo phuong doc cau

Gom :

- Tai trong ngudi: g,,= 0.3x1=3KN/m’

- Hoat tai xe HL93

Hoat tai doc cau ta xét 1 truong hop tai trong bat 1gi nhat 1a 2 xe tai 3 truc dat cach
nhau 15m + tai trong lan+ tai trong nguoi va nhan voi hé s6 0.9

Trong do :

- Xe tai 3 truc gom c6 2 xe dat cach nhau 15 m

- Tai trong lan x€&p toan bo 1én phan dién tich duong ctia dah.

- Tai trong ngudi x€p 1én phan duong cua dah.
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

wl
|
V¥

35

<
<

145
<
M a14.5

145
14,5

V. W
[T

v
LTI

v 5 ] 2
[TTITTTTITTITTIITIITIIITIITT] S = ]
o o o

T

15m 15m 15m 15m 15m 15m 15m B5m , 15m | 15m  15m ©—45m T —thm—— 15m

5 6 7 8 9 10 1" 12 13

0.117

0.336 /
~
o

0.283

0.607
0.500

0.697
0.756
0.716

0.818
/ i
1.0
0.991 \
0.956
0.882

Dé tinh toan phan luc tai goi ta chay MIDAS va 1ay gia tri Reaction tai g6i ma ta
dang xét.

+ Solan thi€tké :.n =2
+ Gia tri hoat tai xe HL93 trén dinh tru :N;; =2688.8KN
+ Gia tri tai trong nguoi : N, =515.16KN

+ Téng tai tdc dung lén tru do hoat tai :............ N = 3203.96 KN
b) Theo phuong ngang cau
—30 | 1150
50 100 T’zs&\ 180 E 120 E 180 E] 60 W \
0.3 KN/m2 Q ﬁ'\ Q r—m]'\
%%R S P " P S A A A A ﬁﬁ

| |
115 |
130
475

Trong tdm cua xe cach tim cau la : 1.3 m, trong tam cua tai trong lan cach tim cau
lal.15m

Trong tam cua hoat tai cach tim cau la
4x72.5x1.3+3.1x5.7x1.15
4x725+31x57

Trong tam tai trong nguoi cach tim cau la : 4.75 m

1.2m

v.3.3 Tai trong ham xe:

- DPuoc 18y theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két cau trén xudng tru qua goi dd. Tuy theo ting
loai g6i c4u va dang lién két ma ti 1& truyén cua luc ngang xudng tru khac nhau.Do
cac tai liéu tra ctru khong c¢6 ghi chép veé ti 1¢ anh hudng cua luc ngang xudng tru
nén khi tinh toén, 14y ti 1¢ truyén bang 90%.
R Y |
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

- Luc ham duoc 14y bang 25% trong luong cua cdc truc xe tai hay xe hai truc thiét
k&€ cho moi lan dugc dat trong tit ca cdc lan thi€t k€ dugc chat tai theo diéu
3.6.1.1.1 va coi nhu di cing mot chiéu. Cac luc nay duoc coi nhu tic dung theo
chiéu ndm ngang céch phia trén mat dudng 1800mm theo ca hai chiéu doc dé gay
ra hiéu tng luc 16n nhat. Tat ca cdc lan thiét k€ phai dugc chat tai dong thoi d6i voi
cu va coi nhu di cing mot chiéu trong tuong lai.

- Phai 4p dung hé s6 lan quy dinh trong diéu 3.6.1.1.2
- Vay luc hdm xe ndm ngang céch phia trén mat dudng : hgz = 1.8m
- Luc ham xe : BR = 0.25x2x(35+145+145) x0.9= 145.8 (KN)

K&t qua tinh toan nhu sau:

Tiét dién Chan tru Bé moéng
h(m) 14.5 17
H, 145.8 145.8
M, 2356.25 2762.5

V.3.4 Luc va tau (CV)

MNTT + 0.5m

CvV 500.0

100.0 100.6
b~ b~ J
N N

‘H]O‘u‘ 300.0 J 300.0 J 300.0 ‘100‘
Vi tri dat luc va

- Theo nhiém vu thiét k&, cdp duong song : cap 111
- Theo quy trinh 22TCN — 272-05 ( diéu 3.14) va dua vao cdp song, tra bang

3.14.2-1 d€ c6 tai trong tau thiét k&. Loai tau tw hanh 300DWT
- Tra van toc tau thiét k€ theo bang (3.14.3-1): V =2.5+Vs =2.5+1.4 =3.9 m/s.
Theo 3.14.11.1, dé tinh 6n dinh tong thé, luc va thiét k& dugc coi 1a mot luc tap
trung tac dung lén két cdu phan dudi & mitc nuée cao trung binh hing nam.Gia tri
clia luc nay theo phuong thing géc véi tru 1ay 100% Ps, v6i phuong ngang tru 1ay
50% P,. Trong d6 , P, tinh bang cong thiic :

P, =1.2x10°VDWT

trong do :
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép
Phdn 1: Thiét ké ky thudt

- P, :laluc va tinh tuong duong (N)
- DWT : la tin tai trong cua tau.(Mg)
-V :lavan téc va tau. (m/s)

Tiét dién Chan tru Bé moéng
h(m) 8 10.5
H, 8105.998 8105.998
H, 4052.999 4052.999
M, 64874.98 85112.8
M, 32423.2 42555.45

Vv.3.5 Tai trong gio (WL,WS)

|~
ﬁié rén
0at tai

M
WA

gi6 trén
két cau nhip

gio trén
than tru

1
gi6 trén lan can g

810 ‘))
et
P

o
el

=)
)
<

693

ap luc
12 dong chay

AR

[127]

1100

(L wm [y m
Mo phong tdi trong gio tdc dong lén cong trinh
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gio thiét k€ V phai duge xac dinh theo cong thiic:
V=V;.S

250 |

Trong do:
Vg Vung tinh gié theo TCVN 2737 — 1995 1a vung III = t6c do gié lay Vg =
53 m/s
S : Hé s6 diéu chinh vé6i khu dat chiu gié va do cao mat cau theo quy dinh, tra
bang 3.8.1.1-2
Vay ta c6 tai trong gio thiét ké la:
V=1.11x 53 = 58.83 m/s
» Tai trong gi6 theo phuong ngang cau:
Tai trong gid dugc dat tai trong tam dién tich bé mat chan gid. Tinh theo cong
thic :

P =0,0006.V2A.C,/ 1.8A,(KN) (3.8.1.2.1-1)

e °
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Trong do6 :

- V : Toc do thi€t k& xac dinh theo phuong trinh 3.8.1.1-1 (m/s), da tinh & trén.

- A, : dién tich ctia két cau hay ciu kién phai tinh tai trong gi6 ngang (m?).Trong
do6 an , dién tich tinh gi6 l1a phan lan can, hai bén canh hang, dién tich tru I6n
nhat 10 trén mat nudc.

- C, : Hé s06 can, tra theo hinh 3.8.1.2.1.1 c6 tinh chiét giam cho phan két cau suon
nghiéng 8° theo quy dinh ctia phan chi giai.

- Ty s6 b/d cta phan két cdu trén

Véi : b = chiéu rong toan bo cuia ciu gitta cdc bé mit lan can=11.5m
d = chiéu cao két cau phan trén bao gom ca lan can=6.465m
b_115 73
d 6.465
- C,=1.431( Tra bang tur gia tri b/d)

- Z, : Canh tay don tinh dén dinh bé méng

- 7, : Canh tay don tinh dén day bé mong

- Dién tich chan gi6 cua lan can: A, = (L,+L,). 0.5. h,,

h,. - Chi€u cao ctia lan can, h,, = 0.865 (m)
=> A, =(55+ 80)%0.5 * 0.865= 58.38(m?)
- Dién tich chan gi6 clia két cau nhip :F,,, = (L,. h, + L,. hy). 0.5
L,, L, - Chiéu dai binh quan ctia nhip 55 (m) va 80 (m)
h, =( 4.5+2.2)/2=3.35(m) ; h, = 3.35 (m)
=>F,, = (55+80)x3.35x0.5= 226.15 (m?)
- Dién tich phan tru cao hon muc nuéc A, = H.B

V6i B : chiéu rong tru theo phuong doc cau(quy doi vé hinh HCN) B=6 m

A,, =8%6=48 (m?)
Bdng tinh todn tdi trong gio ngang tdc dung
Bo A, 1.8*A, | 0.0006%V**A *C, P Z, Z,
phan | m’ C, KN KN KN m m
Ket
cau
nhip | 226.15 | 1.431 | 407.07 672.02 998.9 | 10.45 | 12.95
Lan
can | 58.38 | 1.431 | 105.084 173.48 213.35 | 13.78 | 16.28
Than
tru 48 1 86.4 99.68 128.63 | 4.1 6.6

95
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

» Tai trong gi6 theo phuong doc cau:
Theo quy trinh, trong tinh todn tai trong gié tic dung 1én md, tru ma két cau
phén trén 1a dang gian hay két ciu khéac c¢6 bé mat can gi6 16n song song véi
tim doc cua két cdu nhip, thi phai xét téi tai trong gié doc. Tuy nhién trong
truong hop nay, cau thiét k€ khong thuoc cac dang trén nén khong xét téi tai
trong gi6 doc.
» Tai trong gio tac dung 1én xe cd (WL)
Theo quy dinh cua diéu 3.8.1.3 ctia quy trinh 22TCN 272-05, khi xét t6 hop
tai trong cuong do III, phai xét tai trong gid tac dung vao ca két cau va xe coO.
Phai biéu thi tai trong ngang cua gié lén xe cO bing tai trong phan bo 1.5
KN/m, tdc dung theo huéng nam ngang, ngang véGi tim doc két cau va dat &
cao do 1800mm so v6i mat dudong. Phai biéu thi tai trong gidé doc Ién xe coO
bang tai trong phan b6 0.75KN/m tic dung ndm ngang, song song véi tim doc
két céu va dat & cao do 1800mm so véi mat duong.
+ Gia tri tai trong gio tac dung 1én xe cO theo phuong ngang cau:
WL, ane = 1.5x75 = 112.5 (KN)
+ Gia tri tai trong gio tac dung lén xe cO theo phuong doc cau:
WL, = 0.75x75 = 56.25 (KN)
V.3.6 Tai trong nuoc:
V.3.6a Luc ddy noi
Luc ddy néi ctia nudc B dugc tinh theo cong thitc: B= 7V,
Trong do:
+ y :1a dung trong riéng ctia nudc
+V, : 1a thé tich phan tru ngap trong nudc
Bdng tinh todn dp luc ddy noi

Hang muc Ki hi¢u Gié tri Pon vi
Tinh tai mat cat dinh bé méng
Thé tich phan tru ngap nudc Vo 140.6 m’
ap luc ddy néi B, 1380 KN
Tinh tai mat cat ddy bé mong
Thé tich phén tru ngap nudc Vo 262.3 m’
ap luc ddy nGi B, 1868.57 KN

V. dp luc dong chdy
a. Theo chiéu doc

ap luc nudc chay tic dung theo chiéu doc cta két cdu phan dudi phai dugc tinh
theo cong thiic:
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
p=5.14x10"*C, V? (3.7.3.1-1)
trong do :
-p ap luc ctia nuée chay (MPa)
-Cp: hé s6 can cua tru 14y theo Bang 3.7.3.1-1
-V van toc nude thi€t k€ tinh theo 1ii thi€t k€ cho x6i & trang thdi gidi han

cudong do va st dung va theo 1 kiém tra x6i khi tinh theo trang thdi giéi han
dac biét (trir truong hop duoc ghi trong Ghi chi 4 & Bang 3.4.1-1) (m/s)

Luc can doc duoc tinh bang tich ctia dp luc dong chay doc nhéan véi hinh chiéu cta
dién tich mat hing cua tru.

Hé s6 can cua

C 0.7

tru
Van téc nudc thiét k€ tinh theo 1d thiét

» .- AY 14 m/s
k& cho x6i
ap luc dong chay theo chiéu ngang p 0.071 T/m?
H,mh chiéu cua dién tich mat S 12382 m2
hiing tru
Khoang cach tir trong tam ti€t dién hiing cua tru 4
dén mat cat
Luc vacua nudc theo phuong H. 879 T
doc cau
Mczmen do ép luc dong M 3516 Tm
chay Y

b.Theo chiéu ngang
ap luc ngang phan bo déu trén két cdu phan dudi do dong chay léch vdéi chiéu doc
ctia tru mot géc 0 dugc 14y bang :
p=5.14x 10" C_ V? (3.7.3.2-1)
trong do :
-p ap luc theo chiéu ngang (MPa)
-G hé s6 can theo chiéu ngang 14y theo Bang 3.7.3.2-1

-V van toc nude thi€t k€ tinh theo 1ii thiét k€ cho x6i & trang thai giGi han
cuong do va sir dung va theo il kiém tra x6i khi tinh theo trang thai gi6i han
dac biét (trir truong hop duoc ghi trong Ghi chi 4 & Bang 3.4.1-1) (m/s)

l l l l l l l l Hucngdcﬁgch”a\l
Z< ffffffff (

ruc doc clia tru
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Luc can ngang duoc tinh biang tich clia 4p luc dong chay theo chiéu ngang nhan
v6i dién tich 10 ra cua két cau.

Heé s6 can theo chiéu ngang tru

(doc cau)

Van toc nudc thiét k€ tinh theo lii thiét k&

cho x6i

ap luc dong chay theo chiéu

ngang

Hinh chiéu cua dién tich mat

hiing tru

Khoang cach tir trong tam ti€t dién hiing cua tru
dén mat cat

Luc va cua nudc theo phuong o 437 T
ngang cau

Momen do 4p luc dong chdy M, 17.48 Tm

1.4 m/s
P 0.101 T/m?

S 453 m’

<

Luc ma séat (FR)
Luc do ma sat chung g6i ciu phai dugc xac dinh trén co s& cac gia tri cuc dai cua
cac hé sO ma sat gitta cdc mat truot. Khi thich hgp can xét dén cac tic dong cua
do 4m va kha nang giam phdm chat hodc nhiém ban cta mait truot hay xoay doi
v6i hé s6 ma sdt. Va trong céc t6 hop thi khong thé 14y dong thoi tai trong him va
luc ma sat ma phai 1ay gid tri 16n hon, tuy nhién & tru T1 c6 dat goi ¢ dinh véi
gia thiét 1a luc ham s& truyén xudng tru theo ty 1€ 100% nén trong tinh todn coi
nhu luc ma sat khong dang ké.

v.3.7 Hiéu ting dong dat (EQ)

Cau duoc xay dung nam trong ving dong dat I nén theo quy dinh cta quy trinh
(diéu 4.7.4.1) thi khong can phan tich vé tai trong dong dat bat ké tAm quan trong
cua n6. Tuy nhién phéi tuan theo cdc yéu cau t6i thiéu sau: bé rong g6i ciu phai
14y 16n hon chuyén vi cuc dai hodc % clia bé rong 14y theo kinh nghiém N tinh
theo phuong trinh:
N= (200+0.0017L+0.0067H)(1+0.000125S?)

Trong do:

+ N: chiéu dai t6i thiéu do vudng géc vdi dudng truc clia g6i (mm)

+ L: chiéu dai cia mat ciu dén khe co gidn lan can (mm)

+ H: chi€u cao trung binh clia cac cot d két cau nhip cau dén khe co gian gan
nhat

+ S: d6 chéo cua goi do dugc tir dudng vuong géc vGi nhip (do)
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

V.4 To hop tai trong tac dung lén tru:
Dé x4c dinh gia tri noi luc bat lgi nhat, ta can xét tat ca cac t6 hop tai trong bat 1oi
c6 thé xay ra. Theo quy trinh 272-05, c6 cdc t6 hop tai trong sau:
-T6 hop tai trong theo trang thdi gidi han cudng do I cho hé s6 tai trong thudng
xuyén I6n nhat.
-T6 hop tai trong theo trang thdi giéi han cuong do Ia cho hé so tai trong thudng
xuyén nho nhat.
-T6 hop téi trong theo trang thai giGi han cudng do V cho hé s6 tai trong thudng
xuyén 16n nhét.
-T6 hop tai trong theo trang thi giGi han cudng do Va cho hé s6 tai trong thudng
xuyén nho nhat.
-T6 hop tai trong theo trang thdi gi6i han sir dung I.
Ta xét vai 2 tiét dién :
- Tiét dién chan tru ngam vao bé mong ( Tiét dién 11 )
- Tiét dién ddy bé mong ( Tiét dién III)
Ta c6 bang t6 hop tai trong tdc dung lén tru nhu sau:

Bdng tdi trong tinh t6i mdt cat dinh bé méng

M, My

STT Cac loai tai trong N, (T) | Ny (T) | Ny (T) | ex (m) | ey (m) | (Tm) (Tm)

1 | TTI 1912.5 0 0 0 0 0 0

2 | TT2 371.74 0 0 0 0 0 0

3 | Hoat tai 268.8 0 0 0 1.2 0 322.56

4 | Ngoi 0 0 0 0 0 0 0

4a | 2 lan ngoi 51.5 0 0 0 0 0 0

4b | 1 lan ngoi 25.75 0 0 0 4.75 0 122.3125

5 | Tai trong ham xe 0 16.2 0 14.5 0 234.9 0

6 | Luc ma sat goi ciu 0 0 0 0 0 0 0

7 | Tai trong gidé 0 0 0 0 0 0 0

7a | Lén phan lan can dac 0 0 21.33 0 13.78 0 293.9274
7b | Lén két célu nhip 0 0 99.8 0 10.48 0 1045.904
7c | Lén phan tru trén mat néc 0 0 12.8 0 4.1 0 957.22
7d | Lén hoat tai 0 0 11.25 0 17.5 0 196.875

8 | ap luc néc 0 0 0 0 0

8a | 4p luc ddy ndi -138 0 0 0 0

8b | dp luc dong chay ngang ciu 0 4.37 4 0 0 17.48
8c | dp luc dong chay doc ciu 0 0 8.79 0 4 0 35.16

9 | Tai trong than tru 375.9 0 0 0 0 0 0
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
10 | Tai trong da tang 0 0 0 0 0 0 0
11 | Be méng 0 0 0 0 0 0 0

T6 hop tdi trong tinh téi mdt cdt dinh bé méng

Té hop N, (KN) | Ny (KN) | Ny (KN) | My (KNm) | My (KNm)

TTGHCD 1

1.25(1) + 1.5(2) + 3978.64 32.72 8.79 411.08 617.12

1.75(3)+1.75(4a) +1.75(5)
+(6) + (8b) + (8¢c) +1.25(9)
+1.25(10) (1)

1.25(1) + 1.5(2) + 3933.57 32.72 8.79 411.08 831.17

1.75(3)+1.75(4b) +1.75(5)
+(6) + (8b) + (8¢) +1.25(9)
+1.25(10) (11)

1.25(1) + 1.5(2) + 3840.64 28.35 0 411.08 564.48

1.75(3)+1.75(4a) +1.75(5)
+(6) + (82) +1.25(9) +
1.25(10) (
1)

1.25(1) + 1.5(2) + 3795.57 28.35 0 411.08 778.53

1.75(3)+1.75(4b) +1.75(5)
+ (6) + (8a) +1.25(9) +
1.25(10) (
1V)

TTGHSD

(1) +@2)+(3)+4a) +(5) +
(6) +0.3(7a) + 0.3(7b) +

0.3(7¢) + (7d) + (8b) + (8¢)
+(9)+(10) (1) 2980.44 20.57 52.34 234.90 1123.38

MH+2)+@B)+M@b)+(5) +
(6) +0.3(7a) + 0.3(7b) +

0.3(7¢) + (7d) + (8b) + (8¢)
+(9) +(10) (1II) 2954.69 20.57 52.34 234.90 1245.69

MH+2)+3B3)+da)+(5) +

(6) +0.3(7a) + 0.3(7b) +
0.3(7¢") + (7d) + (8a) + (9) 2842.44 16.20 43.55 234.90 1070.74
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép
Phdn 1: Thiét ké ky thudt

+ (10) (III)
(1) + (2) + (3) +(4b) + (5) 2816.69 16.20 43.55 234.90 1193.05
+ (6) + 0.3(7a) + 0.3(7b) +
0.3(7c") + (7d) + (8a) + (9)
+ (10) (IV)
STT Cic loai tai trong N, (KN) | Ny (KN) | Ny (KN) | ex (m) | ey (m) | My (KNm) | My (KNm)
1 TT1 1912.5 0 0 0 0 0 0
2 | TT2 371.74 0 0 0 0
3 | Hoat tai 268.8 0 0 0 1.2 0 322.56
4 | Ngoi 0 0 0 0 0 0 0
4a | 2 lan ngoi 51.5 0 0 0 0 0 0
4b | 1 lan ngoi 25.75 0 0 0 4.75 0 122.3125
5 | Taitrong him xe 0 16.2 0 17 0 275.4 0
6 | Luc ma sit gbi cau 0 0 0 0 0 0 0
7 | Tai trong gié 0 0 0 0 0 0 0
7a | Lén phdn lan can dac 0 0 21.33 0 16.28 0 347.2524
7b | Lén két cdu nhip 0 0 99.8 0 12.98 0 1295.404
7c | Lén phan tru trén mat néc 0 0 12.8 0 6.6 0 84.48
7d | Lén hoat tai 0 0 11.25 0 20 0 225
8 | 4p luc néc
8a | 4p luc ddy néi -186 0 0 0 0 0 0
8b | dp luc dong chiy ngang ciu 0 4.37 0 6.5 0 0 28.405
8c | dp luc dong chay doc ciu 0 0 8.79 0 6.5 0 57.135
9 | Tai trong than tru 3759 0 0 0 0 0 0
10 | Tai trong d4 tang 0 0 0 0 0 0 0
11 | Bé méng 363 0 0 0 0 0 0
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong

do dn tot nghiép
Phdn 1: Thiét ké ky thudt

Bdng tdi trong tinh t6i mdt cat day bé mong

T6 hop tdi trong tinh téi mdt cdt day bé méng

T6 hop

Nz (KN)

Nx (KN)

Ny (KN)

M, (KNm)

M, (KNm)

TTGHCD 1

1.25(1) + 1.5(2) +
1.75(3)+1.75(4a) +1.75(5)
+(6) + (8b) + (8¢c) +1.25(9)
+1.25(10) (1)

4432.39

32.72

8.79

481.95

650.02

1.25(1) + 1.5(2) +
1.75(3)+1.75(4b) +1.75(5)

+(6) + (8b) + (8¢) +1.25(9)
+1.25(10) (1)

4387.32

32.72

8.79

481.95

864.07

1.25(1) + 1.5(2) +
1.75(3)+1.75(4a) +1.75(5)
+ (6) + (8a) +1.25(9) +
1.25(10) (
III)

4246.39

28.35

0.00

481.95

564.48

1.25(1) + 1.5Q2) +
1.75(3)+1.75(4b) +1.75(5)
+(6) + (82) +1.25(9) +
1.25(10) (
V)

4201.32

28.35

0.00

481.95

778.53

TTGHSD

(D) + (2) + (3) +(4a) + (5) +
(6) +0.3(7a) + 0.3(7b) +
0.3(7¢) + (7d) + (8b) + (8¢)
+(9) +(10) (1)

3343.44

20.57

52.34

275.40

993.74

(1) + (2) + (3) +(4b) + (5) +
(6) +0.3(7a) + 0.3(7b) +
0.3(7¢) + (7d) + (8b) + (8¢)
+(9) + (10) (1I)

3317.69

20.57

52.34

275.40

1116.05

MH+2)+@B)+da)+(S) +
(6) +0.3(7a) + 0.3(7b) +
0.3(7cH)+(7d) + Ba)+(9)

3157.44

16.20

43.55

275.40

908.20
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
+(10) (1)
(1) + (2) + (3) +(4b) + (5) 3131.69 16.20 43.55 275.40 1030.51

+(6) + 0.3(7a) + 0.3(7b) +
0.3(7¢) + (7d) + (8a) + (9)
+ (10) (Iv)

V.5 Kiém to4n tru

Vat liéu st dung:

Bétong 300#, f°, = 30 MPa.

Thép CIII, f, = 420 MPa.

Duong kinh thanh co6t thép D = 25mm.

Chiéu day 16p bétong bao vé : 100mm

V.5.1 Chon mat cit tinh toan

Mat cét tinh todn 1a vi tri nguy hi€ém nhat trong qud trinh 1am viéc
+ Chon mait cat day than tru dé kiém toén tru

+ Chon mat cit ddy méng dé xac dinh noi luc 1én dau coc
V.5.2 Kiém tra do manh cua than tru

Mat cét ngang tru T2 nhu sau:

Kich thudc mdt cdt ngang than tru ( don vi ghi mm)
Gan ding quy dai tiét dién tru vé hinh chit nhat ¢6 :chiéu rong A=300mm

Chiéu dai B=800-

300+ 3—20 ~600mm
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Dién tich mat cit ngang than tru T1: A = 18 m?
_ 6x3°
T2

_ 3x6°

=13.5m*

Momen quén tinh theo phuong x: I,

Momen quén tinh theo phuong y: I =54m*

12
PR L I, 135
Ban kinh quan tinh theo phuong x: r, = R ET I 0,86

I
Bén kinh quén tinh theo phuong y: 1, = ,/Ky = 1/% =173

» Tinh tru 1a 1 thanh c¢6 mot dau ngam va mot dau tu do khi chiu nén uén theo

phuong x.
-Lu: Chiéudaitudocuatru: Lu=8m
KL, = ﬁ =4.62<22
r, 173
Trong do6:

+ K: hé s6 do dai hitu hiéu
+ L, : chiéu cao tru
= vay dam bao khong phai xét dén hiéu tng d6 manh theo phuong x
» Tinh tru nhu mot thanh ¢6 mot dau ngam va mot dau khép khi chiu nén uén
theo phuong y.
KL, 1x8

u

r 0.6

X

=90.3<22

= vay dam bao khong phai xét dén hiéu tng do manh theo phuong y.
V.5.3 Gia thiét cot thép tru:
Trong ‘Thiét k& két cau bé tong cot thép theo tieu chudn ACI’ trang 517 cho ring
ving hiéu qua nhit cua p, 1a tit 1-2%, trong d6 p, 1a ti 1& c6t thép trong tiét dién
coOt. Nhung vi tru cau chiu tai trong va m6 men uon 16n, do d6 ta gia thiét lugng
cot thép trong tru 1ay p,= 0.015
Nhu vay dién tich cot thép trong tru 1a :

A, = pA, =0.015x18000000= 270000 mm?

B6 tri cot thép theo ca hai phuong ta chon duong kinh cot thép 1a ¢22

S6 luong thanh cot thép bo tri : n= A 178thanh
25% x 314

4

Vay b6 trf 200 thanh c6t thép 625 c6 A, = 252 x3'Tl4 X178=0.067 m”
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Chon chiéu day 16p bao vé cot thép 1a 10cm
Bo tri cot thép chiu luc theo 2 hang
Chon cot dai ¢16

V.5.3.1 Xdc dinh ti s6 kic giita cdc tdm cuia [0p thanh c6t thép ngoai bién lén chiéu
day toan bo cot
A)Quy doi tiét dién tinh toan.
+ Tiét dién tru chon duoc bo tron theo mot ban kinh bang 1m, khi tinh todn quy
ddi tiét dién vé hinh chit nhat dé gan v6i mo hinh tinh todn theo ly thuyét.
+ C4ch quy d6i ra mot hinh chit nhat c6 chiéu rong bing chiéu rong tru, chiéu dai
14y gid tri sao cho dién tich mat cit quy déi bang dién tich thuc. Dién tich cot thép
theo 2 canh cta tiét dién quy déi van nhu cii.
ANy

. Gdioo L
w ! w
z 1 T
7 | AN
S 3 4 S
R aaae et
\ | /
|
S | ‘6
ry
1500L 5000 ‘ 1500
7 7

Quy doi tiét dién tinh todn than tru (don vi mm)
B)Tinh toan ti s6 khoang cach tam I6p thanh cot thép dén bién ngoai:
Dién tich c6t thép theo hai canh tiét dién quy doi van nhu ci.
Chon 16p bao vé cat thép 1a 100mm.

Khoang cach tir mép tiét dién dén tim cot thép 1a: 121.5 mm (100 mm khoang
cach bé tong bao vé, 16mm duong kinh c6t dai, 1 1mm ban kinh c6t chu ).

Ty s6 khoang cach tam 16p thanh c6t thép dén bién ngoai 1a :

y = 3000-2x127 091
3000

v = 6000-2x127 .95
Y 6000

V.5.4 Kiém tra iing suat trong bé tong theo TTGH sit dung.
D6i v6i mat cat dinh bé méng trong trang thdi gidi han st dung ta cin kiém tra
diéu kién tng suat va nit trong bé tong tai cic dinh géc cua tiét dién chit nhat quy
déi. Vi cau kién trong truong hop nay 1a chiu nén uén 2 chiéu dong thoi, cho nén
O cac vi tri dinh goc 1a noi ¢6 tng suat phap 16n nhat.
Theo di€u 5.9.4 (22TCN 272 — 05) gidi han tng suét cho phép cta bé tong dugc
lay nhu sau:
+ D61 v6i ting sudt nén: 0,4 f. = 0,4x30 = 12 Mpa = 12000 KN/m?
+ Doi v6i ting suat kéo : khong cho phép doi véi tru.
105
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Truong dai hoc DAN LAP HAI PHONG
Khoa cau duong

do dn tot nghiép

Phn 1: Thiét ké ky thudt

Cong thitc kiém tra :

Trong do:

M .
0< f =ﬂ+wy+l—yxs0,4.fc

A

X

y

N, M, , M, : lan luot 1a luc doc, momen theo phuong ngang cdu, doc cau
tai vi tri mat cét tinh todn véi t6 hop tai trong theo TTGH str dung.

Al

s X o

V.5.4.1 Kiém todn tru theo TTGHCD

I, lan luot la dién tich, momen quédn tinh theo phuong x, momen
quan tinh theo phuong y cua tiét dién.
Két qua tinh todn thé hién trong bang dudi.

Céc N, My My y X f
trong
hop
tai
trong | KN KNm KNm m m KN/m? | Kiém tra
(I) [29804.4|11233.7792 | 2349 3 1.5 5600.40
dat
(IT) |29546.9 | 12456.9042 | 2349 3 1.5 7258.20
dat
(II) | 28424.4 | 10707.3792 | 2349 3 1.5 5349.91
dat
(IV) | 28166.9 | 11930.5042 | 2349 3 1.5 7007.71
dat

a.Kiém toan kha nang chiu nén thuan tuy

Cong thitc kiém tra:

Trong do :

P, <oP,
P, = 0.8[0.85f(A,-A,) + f,A]

- P, : Stic khang luc doc truc tinh toan cé hoac khong cé uon (N)

- P

n

: Stic khang luc doc truc danh dinh ¢6 hoac khong ¢6 uon (N)

- £ : Cudng do qui dinh clia bé tong & tudi 28 ngay, . = 30 Mpa=30000 KN/m?

- A, :Dién tich nguyén clia mat cit (mm?), A,=17.408 m

g

- A, :Dién tich cot thép trong tru A, =0.283 m?

- ¢ :Heé so sic khang qui dinh & diéu 5.5.4.2; ¢=0.7

I E————————————
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

- f,  : Gidi han chay cla c6t thép, f, = 420 Mpa=420000 KN/m*

y

=  P,=0.8.85x30000¢8 - 0.283 + 420000 0.283 =456514.8 KN

Két qua kiém todn nhu sau:

Cac
trong hop TTGHCD I 0P Kiém tra
(1) 39786.35 319560.36 dat
(1) 39335.73 319560.36 dat
(1) 38406.35 319560.36 dat
(IV) 37955.73 319560.36 dat

b.Kiém toan sitc khang nén cua tru theo uon 2 chiéu
Taco6 : 0.1fc Ag =0.1x30000x18 = 54000 KN
gid tri ndy 16n hon tit ca cdc gid tri luc nén doc truc Nz & trong cic t6 hop &
TTGHCD, vi thé cong thiic kiém todn 1a :
M

MU
VIRV (5.7.4.5-3)

rx x

6 day :

- M, :M06 men tinh todn tic dung theo truc X (N.mm)

- M,, :M0 men tinh toan tac dung theo truc Y (N.mm)

- M,, :Stic khang tinh toan don truc cua tié€t dién theo phuong X da tinh toan &
trén(N.mm)

- M,, :Stc khang tinh toan don truc cua tiét dién theo phuong Y da tinh toan &
trén (N.mm)

Xdc dinh Mrx, Mry: stic khang tinh todan theo truc x,y (Nmm)

erz(p.As.fy.(ds-%)

Tuong tu v61 Mry

Trong do:

@ = 0.9 v6i cau kién chiu uon.

ds: khoang céch tir trong tam cot thép t6i mép ngoai cung chiu nén (trr di 16p
bétong bao vé va duong kinh thanh thép).

fy: gi6i han chay cua thép.=420 MPa.

As: b0 tri so bo roi tinh dién tich thép can dung theo ca hai phuong.

AT, 0,067.420

c, = = ~0.21
0854.f.b,  085.08530.6
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

AR, 0067x420
085.4.fcb, 085x085x30.3

C,

a, =¢,.f, =0,21x0,85 =0.17
a, =C,.f, =043x085=0.36 voi Fi=085

=>M, = 0,9.0,067.420.103.[3— 0,10—0’—;'7J =71293 KN.m

=M, = 0,9.0,067.420.103.(6 - 0,10—?j ~ 144864.7 KN.m

b : bé rong mat cit (theo mdi phuong 1a khac nhau).

Kiém tra stic khang nén cta tru theo udn 2 chiéu

N M, M, M, M, Két
Céc trong hop KN KNm KNm KNm KNm Luan
(1) 39786.35 6171.2 4110.75 | 71293 | 144864.7 | 0.1149376 dat

(1) 39335.725 5644.8 4110.75 | 71293 | 144864.7 | 0.107554 dat

(III) 37955.725 | 11233.7792 | 2349 71293 | 144864.7 | 0.1737871 dat

(IV) 29546.9 | 10707.3792 | 2349 71293 | 144864.7 | 0.1664035 dat

V.6 Tinh toan méng coc khoan nhoi.

Theo quy trinh 22TCN 272-05, viéc kiém toén siic chiu tai ctia coc quy dinh trong
diéu 10.5 theo trang thai giGi han st dung va trang thai gidi han cuong do. Trong
pham vi d6 4n, chi thuc hién kiém toan siic chiu tai cua coc theo kha nang két ciu
va dat nén.

V6i noi luc dau coc xdc dinh dugc, ta sé tién hanh kiém tra kha niang chiu tai cta
coc theo vat liéu lam coc va kha nang chiu tai ctia 16p da géc dau mii coc.

S6 liéu tinh toan:

Duong kinh than coc 1000  mm
Cao do dinh bé coc 247 m
Cao do day bé coc -4.97 m
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép

Khoa cau duong Phan 1: Thiét ké ky thudt
Cao d6 miii coc (du kién) 247 m
Chiéu dai coc (du kién) 20 m
S6 thanh thép doc truc 20
Puong kinh thanh cot thép doc 25 mm
Cudng do bé tong coc 30 Mpa
Cuong do cot thép coc 420 Mpa
Cu li coc theo phuong doc cau 3000 mm
Cu li coc theo phuong ngang cau 3000 mm
B0 tri coc trén mit bang

‘b 1100
=
& B B @
300
550

e B D B

Bo'tri coc trén mdt bang (kich thudc ghi cm)

V.6.1 Xac dinh sirc chiu tai coc.
Xadc dinh loai mong coc.
Kiém tra diéu kién : h > 0.7h,;,
Trong do :
h 1a d6 chon sau cua dai coc, h = 3m.
Biin = t2(45° —9 /2) 2H
b
Trong do :
¢ :12 g6c ndi ma sét va trong luong don vi thé tich clia 16p dat tir ddy dai trd lén.
Z H 1a tong tai trong nadm ngang.
b 12 bé rong ddy dai theo phuong thing géc véi ti trong nim ngang.
a. Theo phuong truc y:
H, .. =1539.7 KN
b=1Im
1539.7
h,,;, = tg(45° — 28°/2) Tox1l 1.67m.
->0.7h,,;,, =0.7x1.67 =1.17m <h =3 m.
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

b. Theo phuong truc x:

H,.. =205.7 KN
b=55m
205.7
h_ . =tg(45°—28°2 = (.86m.
win = 18 2) |15 e =0-86m

-> 0.7h,,;, = 0.7x0.86 =0.6m < h = 3 m.
Két Iuan: theo ca hai phuong méng déu cé thé dugc tinh todn nhu d6i v6i méng
coc dai thép.
4.4.2. Kiém todn siic khdng dé ciia coc

Tinh toan stic khang d& clia coc

a.Tinh todn siic khdng cua coc theo ddt nén
S6 liéu dia chat:
Lép 1: Sét chay déo
L6p 2: Sét déo mém
L6p 3: D4 cing chac.
Duong kinh coc: D = 1,0m
Dién tich tiét dién coc: A, = 3,14.1.0°/4 = 0,785m”
Chiéu dai coc: L = 20m
Chu vi coc: P=3,14.1,0=3,14m
Theo diéu 10.7.3.2 stc khang d& ctuia coc dugc tinh theo cong thic sau:
Qr=0Q,=m(m,.q,A+u.2m,q,L;-Q;c)
Trong do:
m, : Hé s0 diéu kién 1am viéc m= 0.8

m, . Hé s6 di¢u kién lam viéc ciia dat m,=0.8

Q, :Sttc khdng d6 miii coc
Q, : Stic khang dd than coc
qp : Stic khang don vi miii coc (Mpa)
s : Stic khang don vi than coc (Mpa)
q,=0,0025.N; <0,19(MPa)_Theo Quiros&Reese(1977)
A,  :Dién tich mii coc (mm”®)
u : chu vi t/d coc (mm)

L, : chiéu day 16p dat thit i ma coc di qua.
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

Xac dinh sitc khdang miii coc :
Theo cong thic clia Reese va O’ neill
- V6i N<75 thi q,= 0.057(Mpa)
- V6i N> 75 thi q,= 4.3 (Mpa)
vOi 16p 3 ta ¢6 q,= 4.3 (Mpa)
qp-A, = 0.8 x 4.3 x 3.14 x 1000°/4 = 1856525(N) =185.75 T

Xac dinh sitc khdang do thdn coc:
Xét dia chat 6 ho khoan 2

Lé6p Chiéu N q,(N) m, Umm) | uwmql; |u.Xm,qL,
day(mm)
Lép 1 12000 63 0.15 0.8 3.14x10° | 4.52x10° 8.2x10°

Lop2 9000 65 0.163 0.8 3.14x10° | 3.68x10°

Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) 1a :
Qr = 0.Q, =0.8(185.75+820)= = 1005.75 T
b. Tinh todn suc khdng theo vdt liéu lam coc.
Sttc chiu tai cia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai cua coc theo vat liéu lam coc tinh theo
cong thurc sau
Py =¢.P,.
Vé6i P, = Cuong do chiu luc doc truc danh dinh c6 hoac khong c6 uén tinh theo
cong thuec :
P, = ¢.{m.m,f .(A - Ay +£,.A;}=0,75.0.85{0,85. f.".(A, - A,) + f,.Ay}

Trong d6 :¢ = 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 cta thép
A.: Dién tich ti€t dién nguyén cua coc
- 111
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Truong dai hoc DAN LAP HAI PHONG do dn tot nghiép
Khoa cau duong Phan 1: Thiét ké ky thudt

A.=3.14x500°=785000mm?
A,: Dién tich ctia cot thép doc (mm?).
Ham lugng cot thép doc thuong hop 1y chi€ém vao khoang 1.5-3%. véi ham lugng
1.5% ta co:
A,=0.015xA =0.015x785000=11775mm?
Chon c6t doc 1a ¢28, s6 thanh c6t doc can thiét la:
N=11775/(3.14x28* /4)=19.13 chon 20 $28 A ,=0.0123 m*
Vay stic chiu tai cua coc theo vat liéu la:
P, = 0.75x0,85x(0,85x30x (785000-12058)+ 420x12300) = 15858.10*(N).
Hay Py = 1586 (T).
4.4.3. Tinh tdi trong tdc dung lén ddu coc
Dai véi mong coc dai thap thi tai trong nam ngang coi nhu dat nén chiu, noi luc tai
mit cat ddy mong
Cong thic kiém tra:
P. <P

xS
Trong do:
P, : Taitrong tac dong lén dau coc
P.: Stic khang ctia coc da dugce tinh toan & phan trén
P.=10057.5 KN
Tai trong tac dong 1én dau coc duogc tinh theo cong thitc
P M M

max

Trong do6 :
n :sodcoc,n =8
X, y;i  :toa dd clia coc so véi hé truc quan tinh chinh trung tam

) 1100
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Truong dai hoc DAN LAP HAI PHONG

Khoa cau duong Phan 1: Thiét ké ky thudt

do dn tot nghiép

4.4.4. Kiém todn coc

Trang thai GHCD 1

N,=44323.9KN

M_=6500.2KNm

M,=4819.5KNm

Coc Xi (m) Yi (m) X4 (m) | Y4 (m®) | Ni (D) [Kiém tra
1 -4.2 3.6 17.6 12.96 526.667 Pat
2 0 3.6 0 12.96 622.842 Pat
3 4.2 3.6 17.6 12.96 719.016 Pat
4 -4.2 0 17.6 0 478.879 Pat
5 0 0 0 0 575.053 Pat
6 4.2 0 17.6 0 671.228 Pat
7 -4.2 -3.6 17.6 12.96 431.09 Pat
8 0 -3.6 0 12.96 527.265 Pat
9 4.2 3.6 17.6 12.96 719.016 Pat

Két luan: Tat ca cdc t6 hop tai trong déu thoa man
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