TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

CHUONG III: TINH TOAN TRU CAU
1.1.S6 liéu tinh toan :

L.2.Yéu chu thiét ké :
- Tinh todn tru T1 : phuong dn 1 .
- Tai trang : HL93,doan ngwdi 300(kg/m?)
- Két cAu nhip trén tru :
+ Nhip trai  : dam bétong CT dai 30m : 1, = 26 (m)
+ Nhip phdi : ddm bétong CT dai 42m : 1,=42 (m)
-Khé cdu :
B = (10+2x1.5) = 13 (m)
- Mit cat ngang gdbm 6 dAm BTCT cich nhau 1.9m.
- Song thong thuyén cap IV.
1.3.Quy trinh thiét ké :
- Quy trinh thiét k&€ 22TCN 272-05.
1.4.Kich thwéc tru : (don vi cm)

So d6 cu :

—L{r=26m o Lf=42m

u\ﬁ

j B * T

%%%&%%%%%fq%%%%%%%%%%%
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 2: Thiét ké ky thudt

So do tru :

CAU TAO TRU T2

TL 1:100
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1.Vitricao do :
-Cao do MNCN:+12.7
-Cao do MNTT:+2.0
-Cao do MNTN:+0.0
2.Cac l6p dia chat :
-16p 1 :sét pha cat
-16p 2 :cat soi cudi
-16p 3 :Da voi
3.Tai trong tac dung :
3.1.Tinh tai tac dung (khong hé so):
3.1.1.Tinh tai Theo phuong doc ciu :

\% Vf

!
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

+V_. :phan lyc g6i trdi do trong luong k/c nhip(KN).

+V,. :phan luc g6i phéi do trong Iuong k/c nhip (KN).

+V},, :phan luc gai trdi do 16p pht (KN).

+Vg,, :phan luc goi phai do 16p phii (KN).

Véi

- g\ :trong luong k/c nhip trai (khong ké 16p phti)/1m dai cau (KN/m).
- 04, :trong luong k/c nhip phai (khong ké 16p pht)/1m dai cau (KN/m).
- gy :trong luong 16p phtt —nhip trdi /1m.(KN/m)

- 4, :trong luong 16p phti —nhip phéi /1m.(KN/m)

Tinh tai tdc dung 1én tru c6 thé chia thanh cdc tai trong nhu sau:
a) Tinh tdi ban thdn tru :

Bao goém toan bo tai trong ban than ctia két cau tru cling nhu ctia bé moéng.
Cong thuc xac dinh: P, =V, 7,
Trong doé:
+ P, : tai trong ban than thanh phan thit i cta tru
+V, : thé tich kh6i thanh phan thi i cia tru
+7;: trong luong riéng twong ting thanh phan thi i.
-Trong lugng (mii tru +da tang):
+ Khoi lugng mii tru V, _=14.5x1,5x2.0 - 2(2.8x0,75x1,5x2,0)= 30m’
=>P_ =V *y =30%25=75T = 750KN
-Trong lugng phan than tru (tir I-I dén II-11) :
+ Khoi luong than tru : V,=(4.4*%1.6+3.14/4*%1.6%)*11.84=107.15(m?)
=> P, =V, =107.15*2.5 = 267.9T = 2679 KN .
-Trong lugng bé moéng :
+ Khoi luong méng tru : V, =5%2.5%8=100 (m?)
P =V xy,, =100x2.5=250T = 2500 KN
b) Tinh tai két cdu phan trén

- Tinh tai phan 1: bao gom trong lugng ban than cua két cau nhip dam gl = 22.19
KN/m
- Tinh tai phan 2: bao gom toan bo trong lugng ban than cta cac cac 16p pht mat
cdu, lan can, go chan cling nhu mot s6 thiét bi, cong trinh phuc vu trén ciu
+Tinh tai ,dam ngang, tdim dan, lan can: phan bd déu trén toan chiéu dai
duong anh hudng vé6i cuong do 16.17KN/m
+Tinh tai 16p phtt mat cau: phan bo déu trén toan chicu dai duong anh hudng
v6i cuong do 2.56 KN/m
= g o= 18.23+16.17 = 34.4KN/m
= gf pc=21.8416.17 = 37.97KN/m
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TRUONG DAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

= gpw =2.56 KN/m

Vi =gp. b _344+28 533 0kN

2 2

|
Voo =00 Ef = 37.97*4—22 =797.37KN .
VARESY A b _ 5 56+28 _39.68KkN

2 2

I 42

Vi, =g, Ef = 2.56*7 =53.76KN

4.Hoat tai thang ding :
4.1.Doc cau :
+V, :phan luc gaoi trdi do hoat tai .
+V,! :phdn luc goi phai do hoat ti .
e Tohopl:

42m

26m
| m 35 145 145

+—4300——4300—

Y3 —<—|
Y2 Ty

-Do xe tai 3 truc :
th’ * * IM *
e =ML ™ML (1+m) 7/L[145(y1+y2)+3SY3]

Trong do :
+7,:hé so tai trong xe tai tk ,y, =1.75.

+IM:luc xung kich cta xe ,khi tinh mo tru dac thi (1+ %) =1.25

+n, :s0 lan chat tai .
+m,_:h¢ s6 lan xe. —» 1 lanxe m_ =1.2.

2lanxe m_=1.

= V' =1x1.2*1.25*1.75*[145(1 + 0.861) + 35 *0.723] = 774.77KN

e Tohop2:
Tuong tu ta cling c¢6 phan luc goi phai do xe tai 3 truc :
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

26m 42m

1}15 145 35

+—4300——4300—

BE——

Yi=1 Y2

. IM
V= anmLx(1+ﬁ)Xny[145(y1 +Y,)+35Y,]

= V" =1x1.2x1.25x1. 75x[145(1 + 0.898) + 35x0.795 ] = 795.467 KN
» Truong hop chat tai ca hai nhip (2 lan xe ):

(vi hai nhip khdc nhau — tinh cho cdc t6 hgp sau )
a.Trudong hop V., (max) va Vv, :

Chg=3KN/m

35 145 145 35 145 145 QLn=9.3KN/m
S S S S S S S S S S S S S S S S S S S S 5 A S S S S P S S S S S S S S S S S S S S ) P S S S Y A S S S S I S S S S N S S S S S S S S S S S
A A A A0 A AP0 A A A 72 T 20 A 2 A A A A 1 A A A 0 A A R A HHHHHHHHHHHHHdohv\
{—4300—|—4300 15000 4300——4300—
—c Y6
Yi—d | — ya Y5
Y2 -
3=1
26m 42m

~

+V,, :do xe tai 3 truc :

r * * * IM * *
Vhttzo'9 nL mL (l+m) 7L [145(y2+y3+y5+y6)+35(y1+y4)]

=
Vhttr =09*2*1*1.25*1.75* [145(0.861 +1+0.540 +0.438) + 35(0.723 + 0.643)] =1809.14KN

+V,, :do tai trong lan :

VN 20.9%q,,, *1*n, *m, *y,, =0.9%9.3%(26 +42)*2*1*1.75 = 2138 54KN .
+V,, :do tai trong nguoi :

V9 = 0.9%qy, *1*n,*m_ *y,, =0.9%3%(26 +42)*2*1*1.75 = 689.85KN
b.Trudong hop V,|(max) va V. :
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DO AN TOT NGHIEP

TRUONG BAI HOC DAN LAP HAI PHONG
Phdn 2: Thiét ké ky thudt

Ohng=3KN/m
145 145 35 145 145 35 QLn=9.3KN/m
\&J;&J&&“&&J;&&J;& P P S Y T T S P N 'Y P S S I P S5 F S T S S S N S S T S N S S S S S N N T 5 0 S S N S )
O E T T TP P T P P P PN Ty TIT Ty PR TP PP P PO TP gqhvA
4300——4300 15000 4300——4300—
Y e
Y5 Y\
—
va=1 vz V]
26m 42m

IM
V! =09%n *m, *(1+m)*y/|_ *[145(y, + Y, + Vs + Ve ) +35(Y, + V,)]

=
Vh{ =09*2*1*1.25 *1.75*[145(0.898 +1+0.377 +0.238) +35(0.795 + 0.516)] =1615.438KN

4.2.Phuong ngang cau(gom 6 dam I dat cach nhau 1.9m) :

-Gan diing xem nhu cdc tai trong truc tiép tdc dung 1én mii tru ,tuy theo cau tao mit cat
ngang — c6 cdc so do tac dung cua tai trong :
a.Chat 2 lan xe +2 lan nguoi :

‘ Bx=10m

l—Bn Lﬁo.é 1.8 F—12—F 1.8

o o e 0 A AN A A A hdl I

vach son

¥ 0-64( gLN (L;fB
I ﬁ

Ta tinh :

e :%—0.6—1.8—0.6:1m

X

b.Chit 2 1an xe +1 lan nguoi :
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

‘ Bx=10m
Bn %jgo.c 1.8 f—12— 1.8 4Vo.64( gLN %

1 e A A P A N 2. 2 N4 0 A A A SN PR A —

Vg Vach‘ son
v
0\t §

>

[0)

Ta tinh : e, :%—0.6—1.8—0.6:1m
e, =%+0.25+%:4.975m. B,=1.45

5.Luc ham xe (luc nam ngang theo phuong doc cau): W, (c6 hé so).

- Dugc 1ay theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két cdu trén xudng tru qua goi dd. Tuy theo ting loai goi
ciu va dang lién két ma ti 1& truyén cua luc ngang xudng tru khac nhau.Do céc tai liéu tra
cttu khong ¢6 ghi chép vé ti 1& anh hudng cua luc ngang xuong tru nén khi tinh todn, 14y ti
1é truyén bang 100%.

- Luc ham duoc 14y bang 25% trong luong clia cdc truc xe tai hay xe hai truc thiét k€ cho
moi lan dugc dat trong tat ca cac lan thiét k€ duoc chat tai theo di€u 3.6.1.1.1 va coi nhu di
cung mot chiéu. Cac luc nay duge coi nhu tidc dung theo chiéu nam ngang céch phia trén
mat duong 1800mm theo cé hai chiéu doc dé gay ra hiéu ting luc 16n nhat. T4t ca cdc lan
thiét k&€ phai dugc chat tai dong thoi doi v6i cau 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

+W, :dat cach mat duong 1800mm.

Trong do:

W, =0.25(>_ p,).n..m, s -

z p, :1a tong trong luc cua tat ca cédc truc xe tai 3 truc.

+Néu doc cau chi xép 1 xe thi ) p; =35+2%145 =325KN .

+Neéu doc cau x&p 2 xe tai thi :
> p,=0.9*325*2=585KN .
= W_=0.25(D_p,).n_.m_=0.25*585*2*1=292.50KN

6.Luc gio6 (gié ngang ):
6.1.Doc cau :
a.Gio tac dung lén tru :
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

W, =0.0006 V*.A.C, >1.8.A(KN)
Trong d6: + A :Dién tich chén gi6 (m?)
+C, :Hé s6 can véi tru dac C, =I.
Vi dién tich chén gi6 thay déi — chia nhé dé tim trong tam .
A =(4.4%0.996+3.14%1.6 > /4+11.4%0.75+1/2%2%2.8%0.75+6*0.75)=21.542(m?).
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
T6c do gid thiét k€ V phai dugc xac dinh theo cong thirc:
V=V, xS.
+V: van toc gio .
+V; :van toc gid tra theo viing quy dinh cta viét nam (m/s).
= lay & vung III c6 V, =53 (m/s).
+S : Hé s6 diéu chinh vé6i khu dt chiu gié va do cao mit cau theo quy dinh, tra bang
3.8.1.1-2
Tra S = 1.09, vé6i khu vuc mat thoang nude, do cao mat cau so v6i mat nude 1a 7 m.
Vay ta c6 tai trong gi6 thiét ké la:
V=V, xs:53x1.09=57.77(% ).
Tt hinh V€ :
A =(4.4%0.996+3.14%1.6 > /4+11.4%0.75+1/2%2%2.8%0.75+6*0.75)=21.542(m?).
Suy ra :
W,? =0.0006 V>.A.C, = 0.0006 *57.77° *21.542 *1 = 41.14KN >1.8.A =37.78(KN)

—thoa man.
b.Gio doc céu tac dung 1én xe :
WxD = qGD'B

Trong dé :

+B:1a chiéu rong toan bo cu .

+0g :cudng do gi6 doc tac dung lén xe =0.75KN/m.

+W, :tdc dung céch cao do mat dudng 1800mm.
—>W,. =q5.B=0.75*11.4 =8.55KN .
6.2.Theo phuong ngang cau :
a.Gio tac dung lén tru :

W' =0.0006.V>.A >1.8A
Trong do :

+ A :dién tich chén gi6 .
Tu hinh vé : A =H,.B,

+H,:1a chiéu cao tir muc nudc dén dinh tru.
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TRUONG DAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP
KHOA CAU BUONG

Phdn 2: Thiét ké ky thudt

+ B, :chiéu rong tru (doc cau ).
— A =H,.B, =7.01* (6 +11.6) = 123.4(m?)

= WTN =0.0006.V Z.A =0.0006 *57.77% *123.4 = 247 .1KN > 1.8A =222.12KN
—thoa man.™

b.Gio ngang tac dung vao két cdu nhip :W_’

lc =865

& P
i% D d f Ni Qe
i 1 i

hd = 195

+ Qg :tai trong gié phan b6 déu (KN/m) theo phuong ngang cau.
gl =0.0006 V2H, . Véi H =h_+h,.
Cong thitic nay xem lan can la dac ,dam dac .
h,.:chi€u cao lan can .

h, :chi€u cao dam chu .
+W " :1a luc tap trung ,dat tai gitta chiéu cao cia H ,tic dung theo phuong ngang cau
—khi 2 nhip dam don gian .

I, +1
W, =qg (t—z") ~ 0.0006 *57.77% *(0.865 +1.950) * (20 T42) ! 42) _ 045 74KN

c.Gio ngang cau tac dung lén xe :
W, dat & cao do cach mat duong xe chay 1800mm.

(e t1p) | £, 26+42

W, =1.5* =54.75KN

(V6i 1.5 kn/m 1a tai trong theo tiéu chuén)
7.Tai trong do nudéc :
a.Ap luc ddy ndi :
Téc dung thang ding theo chiéu tir duéi 1én tru p,, .
Py, =9.81V
V6i V : 1a thé tich tru bi chim trong nuéc —tir muc nudc tinh todn dén mat cat tru (m?).
+Néu tinh noi luc tai mat cat II-11:

2
V=V, = (% +4.4)*6.63*1.6 = 68m’

+Néu tinh noi luc tai mat cat III-111:
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

* 2
V=V, +V, = (w +4.4)*6.63*1.6+2.5*8*5=168m"

= py, =9.81V =9.81*68 = 667.08KN

= p!' =9.81V =9.81*168 =1648.08KN
8. Luc ma sat (FR):
Luc do ma sat chung goi cau phai duoc xac dinh trén co s& cac gia tri cuc dai cua cac hé
s6 ma sat giita cdc mat trugt. Khi thich hop cin xét dén cac tic dong ctia do 4m va kha
niang gidm pham chét hodc nhiém ban clia mat truot hay xoay doi véi hé s6 ma sat. Va
trong cdc t6 hop thi khong thé 14y dong thoi tai trong hdm va luc ma sat ma phai 1y gia
tri 16n hon, tuy nhién & tru T3 ¢6 dat g6i ¢6 dinh véi gia thiét 1a Iuc hdm s€ truyén xudng
tru theo ty 1& 100% nén trong tinh todn coi nhu luc ma st khong dang ké.
1. Tinh noi luc:

Dé tinh than tru ,méng noi luc thudng tinh it nhat 3 mat cat.Yéu cau do 4n ta di tinh tai
mat cat II-1I va III-I1L.
II.1.Theo phuong doc cau :mat céat IT-IT va ITI-IIL.
1.Doc cau :TTGH CP 1:

-c4c hé s6 tai trong tinh : y,. =1.25,5,, =157 =1.

-hoat tai 2 nhip +luc ham ,2 xe tai doc cau +lan +nguoi.

-muc nude cao nhat:+12.7.
a. Mat cat II-II:

e Tong luc doc :

N, =1.25(p, + Py +Voe +Voc) + 15V, +Vou) +Virx1.75x1.25 +1.75(V,:" +V,1¢) —1.25V,!
N, =1.25(750+2679+533.2+797.3) +1.5(39.68+53.76) +1809.14*1.75*1.25+1.75(2138.54 + 689.85) —1.25* 68
= N, =149117KN

e Toéng momen : luc him tic dung tir trai sang phai va momen theo chiéu kim déng
ho 1a (+) va ngugc lai 1a (-)
M, =—(1.25VSL +1.5V, )€ + (L.25Vg. + 1.5V, )., +1.75x1.25XW, xH,, .
M, =-(1.25*%5332+1.5*39.68) *0.5+(1.25*797.3+1.5*53.76) *0.5+1.75*1.25*292.50*17.89
= M, =116224KN.m
e Toéng huc ngang :°
W, =1.75x1.25xW, =1.75%1.25* 292,50 = 639.84KN
Trong dé :
H, : 1a khoang cdch tir diém dat luc ham W, dén mat cét I1-11.
Theo hinh vé& :
H,=H +H,+H;,+H,+1.8m=13.34+0.6 +1.950 + 0.2 +1.8 =17.89m
Vé6i : H, :chiéu day 16p phli mat cau (m).

H,: chiéu cao g6i +d4 tang (m).
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

H,., :chiéu cao ddm chu (m)
b. Mat cat ITI-111:
e Tong Luc doc:
N, =N, +1.25P. —1.25V." v6i V." =V =8*2.5%5=100m° (thé tich bé méng).
= N,, =149117 +1.25*2500-1.25*100=179117KN
e Téng Momen :
M,, =M, +W, *L75*125%H_.
= M,, =116224+29250*1.75*1.25* 2.5 =13222KN.m
e Tong Luc ngang :
W,, =W, =639.84KN.

2.Doc cau TTGH sir dung :
a. Mat cat II-I:
e Tong Luc doc:

NiP =P, +P, +Voe +Voc +Vaw +Vouw +1.25V,F +VN +V,1e -V
N,S,’D =750 + 2679 +533.2+ 797.3+ 39.68 +53.76 +1.25*1809.14 + 2138.54 + 689.85 — 68
= N,S;D = 9874 .8KN

e Tong Momen :

M P =~V +VE, ) e + Vo +Vou )€ +1.25W, .H,
=
M S0 = —(533.2 +39.68) * 0.5+ (797.3+53.76) * 0.5 +1.25* 292.50 *17.89 = 6680.12KN.m

e Téng Luc ngang :
WP =1.25W, =1.25*292.50 = 365.62KN
b. Mat c&t TII-TII:
e Tong Luc doc:

Niir = N>+ By =V,

= N,S”D =9874 .8+ 2500 —100 =12274 .8KN
e Tong Momen :
M =M;°+1.25W,.H,

= M ,S,',D =6680.12 +1.25*292.50 * 2.5 = 7594 .2KN.m
e Toéng Luc ngang :
WIISID :WHSD

= WS =365.62KN

3.Ngang cau TTGH cuong do 1 :
+hé s6 tinh tai >1 ,y =1.

+hoat tai 2 nhip (2 lan xe +1 ngudi léch tam vé bén trdi .
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TRUONG DAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP
KHOA CAU BUONG

Phdn 2: Thiét ké ky thudt

+muc nudc cao nhat .
a.Mat cat II-1I:
Tuong tu nhu doc ciu —trir di 1 nira phan luc géi do tai trong nguoi.
e Téng Luc doc:
v\ \
N\ =N, —1.75*“—2t , V6i N, : doc cau TTGH CP1

— NV =14911 .7 —1.75x 2898

=14308 .1KN

e Téng Momen :

Ng

MY = (L.25*1.75*VR +1.75*VN)*e +1.75 *Vh—zt*en

= M, =(1.25*1.75*1809.14 +1.75*2138.54) *1+1.75* 6892'85 *4.975 = 8288 .5KN.m
e Toéng Luc ngang :
W, =0
b.Mat cit ITI-TII:
e Téng Luc doc:
N,’}‘, = N,'}I +1.25*P, —1.25*V
= N/ =14308 +1.25* 2500 —1.25 *100 = 17308 KN
e Téng Momen :
MY =M =8288 5KN.m
e Toéng Luc ngang :
W, =0
4.Ngang cau TTGH str dung 1 :
a. Mat cat II-1I:
e Tong Luc doc:
Vin'

N = NP -

,V6i N;P : theo doc cdu TTGH SD.

= N\°° =9874.8 —&2'85 = 0529 .88KN

e Téng Momen :
MNP — MM = 8288 5KN.m
e Toéng Luc ngang :
WP =0
b. Mat cat ITI-111:
e Tong Luc doc:

N = Ny + Py =V
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

= N,}°° =9529.88 + 2500 —100 =11929 .88KN
e Téng Momen :
M *P = M \°° = 8288 .5KN.m
e Toéng Luc ngang :

W,*° =0
BANG TONG HOP NOI LUC
Phuong doc cau Phuong ngang cau
Mat cat TTGH CD1 TTGH CD1
N(KN) | M(KN.m) | WEKN) | NKN) | MENm) | WKN)
T-11 149117 | 116224 | 639.84 | 14308.1 | 8288.5 0
I | 179117 | 13222 639.84 | 17308 8288.5 0
Mat cat TTGH SD TTGH SD
T-11 08748 | 6680.12 |365.62 |9529.88 | 8288.5 0
IO | 12274.8 | 75942 365.62 | 11929.88 | 82885 0

I11.Kiém tra tiét dién than tru theo TTGH:
1.Kiém tra sirc khang tiét dién tru MC II-II (TTGH CDP1):
K.L

1.1.Xét hiéu iing do manh cua tru : A
.

TIET DIEN TRU DOC CAU NGANG CAU(QuY B3I)
X v \ < X Y o J
Jr—LAZ/é | .
2 i—Az—L

Gan ding quy d6i tiét dién tru vé hinh chif nhat ¢6 chiéu rong 1a A, ,chiéu dai la B,.
Vé6i B; = BZ—A2+%.

a.Theo doc cau :
+K :hé so =1.

+ L, :chiéu dai chiu nén =H, .

+r,: ban kinh quan tinh r = /% )
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TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU BUONG Phdn 2: Thiét ké ky thudt
+J,: Momen quéan tinh J, = B3XE.
+F =B;xA, .
Néu ty s0 : L < 22 — b6 qua hiéu tng vé do manh .

r
So liéu: B, =6m ,A, =1.8m , tru cao H, =11.84m.
Suy ra :
B, =6—1.8+%:4.8m

F=B,*A, =48*1.8=8.64m"

3 3
3 =gt _ggx18 5 aagme
12 12
= 22238 g 5om
F 8.64
*
KL, 171184 22.8>22 —»Xét dén hiéu iing vé do manh .
r 0.52
b.Theo phuong ngang cau :
Kb <<< 22
;
Tacé :
=N 4.8°
J, =A*3=18% =16.6m*
v =5 12 12
J
y = = @ =1.92m
F 864
*
= KL, 171184 6.16 <<< 22 = thoa man.
r 1.92
2. Kiém tra ung suat day tru tai mat cat I — II
N, =14911.7KN, M, =11622.4 (KN.m)
, M
-Cong thtc kiém tra: 6 = — W <R,
m | m

Trong do: R, 12 cuong do ciia betong M300 (R, = 15000 KN/m?)
F — Dién tich ddy méng (F,, = 7.89( m?)
W — M6 men chong uén cta tiét dién
_a*b®  4.8*1.8°

W= =2.6 (m’
5 5 (m”)
o, = ﬂ N M _ 14911 .7 N 11622 .4 — 6360 (KN/m?)
F W 7.89 2.6
GVHD:TH.S.PHAM VAN TOAN -127 -

SV :NGUYEN MANH CUONG MSV:100549



TRUONG DAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

= 6360 KN/m* <R, = 15000 (KN/m?) dat
Vay kich thuéc ddy mong chon dat yéu cau .
3. Kiém tra wing suat day tru tai mat cat ITII — ITI
N, = 17911.7KN, M, = 13222 (KN.m)
-Cong thic kiém tra: ¢ = N + % <R,
mo 1y
Trong do: R, 1a cudng do cta Betong (R, = 15000 KN/m?)
F — Dién tich ddy méng (F,, = 8x5 = 40 m?)
W — M6 men chong uon cua tiét dién
a*b? 8*5°

s =
N M _17911.7 13222
F W 40 33.33
= 844.5 KN/m?* < R, = 15000 (KN/m?) dat

Vay kich thuéc ddy méng chon dat yéu cau .
4. Gia thiét cot thép tru:

Trong Thiét k& két cdu bé tong cot thép theo tiéu chuan ACI’ trang 517 cho rang ving
hiéu qua nhat cta p, 1a tir 1-2%, trong do6 p, 1a ti 1& c6t thép trong ti€t dién cot. Nhung vi
tru cau chiu tai trong va moé men udn 16n, do do6 ta gia thiét lugng cot thép trong tru 14y p,
=0.015
Nhu vay dién tich cot thép trong tru la :

A, = p, A, =0.015%7.89x10° =118350 mm’

W=

=33.33 (m’)

(e) =

max

= 844.5 (KN/m?)

B tri cot thép theo ca hai phuong ta chon duong kinh cot thép 1a $25

A
So Iugng thanh c6t thép bo tri : n=———L—— = 241 thanh
252 x 314

4
Vay bo tri 250 thanh cét thép D25

Chon chiéu day 16p bao vé cot thép 1a 10cm
BG6 tri c6t thép chiu luc theo 2 hang
Chon c6t dai ¢6 duong kinh ¢16.
5.Quy doi tiét dién tinh toan:
+ Tiét dién tru chon dugc bo tron theo mot ban kinh bing 0.8m, khi tinh todn quy d6i
ti€t dién vé hinh chit nhat dé gan v6i mo hinh tinh toéan theo ly thuyét.
+ Cach quy déi ra mot hinh chit nhat ¢6 chiéu rong bing chiéu rong tru, chiéu dai 1ay
gid tri sao cho dién tich mat cat quy déi bang dién tich thuc. Dién tich cot thép theo 2
canh cla tiét dién quy ddi van nhu cil.
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y
F 4800 + |
| | |
| | |
: 1 1 3
X = T T T T e — X
i | i
| | |
‘ \
6000

6.Kiém tra sitc khang uon theo 2 phuong MC II-II:

Xdéc dinh ty s6 khoang cédch giita cdc tam cta 16p thanh c6t thép ngoai bién 1én chiéu day
toan bo cot.

Chon co6t dai ¢6 duong kinh @ 16

Chon 16p bao vé cot thép tir mép dén tim ctia cot thép chiu luc 1a 100mm

Cot thép chiu luc chon @ 25 khoang céach tir mép tiét dién dén tim cot thép 1a : 100mm
Tinh todn ti s6 khoang cach tam 16p thanh c6t thép dén bién ngoai :
Thay cho viéc tinh dua trén co s can bang va tuong thich bién dang cho truong hop uén
hai chiéu, cdc két cdu khong tron chiu uén hai chiéu va chiu nén c6 thé tinh theo cdc biéu
thiic gin ding sau :

So sanh :
+Néu lyc doc : N < 0.1.4.f.A, thikiém tra:
M M,
ux + y < 1
M rx M ry
+Néu Iyc doc : N > 0.1.4.f..A  thi kiém tra :
'L:i+i’£:%f7_%_T2a
F)rxy Prx Pry I:)0 .
Prx IDry R)
Trong dé :

+ ¢ : hé so suc khang ck chiu nén doc truc : ¢ =0.9.
+ A, : dién tich ti€t dién tru .

+M,, : moémen uon theo truc x (N.mm).

+M,,: momen u6n theo truc y (N.mm).

+M,,: stic khang uon ti€t dién theo truc x

+.M , : stic khdng uon tiét dién theo truc y.

+PR,, : stc khang doc truc khi uén theo 2 phuong ( luc doc ti€t dién chiu duoc ).
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+P, : stic khang doc truc khi chi ¢6 d¢ léch tam e, (N)

+P,, : stic khang doc truc khi chi ¢6 do 1éch tam e, (N)

= (mm)

+e, :do léch tam theo phuong x —> e, =

u

M
+e, :do leéch tam theo phuongy — e, = T“X (mm)

u

+ P, : luc doc tinh theo TTGH CP1 (luc doc N)
+P, =0.85 fc'(Ag -A)+ AT, (N)

+er :¢*Asfy(ds _%)

Tac6:0,10¢ f'. A, =0,1%0,75%30%7.89*1000 = 21303KN
Gi4 tri nay 16n hon tat ca cac gia tri luc nén doc truc Nz & trong cdc t6 hgp 6 TTGHCD,
vi th€ cong thic ki€ém toan 12 :
M

MU
— <10
M

rx ry

Xéc dinh Mrx, Mry: stic khdng tinh todn theo truc X,y (Nmm)
Mrx = ¢.As.fy.(ds-%)

Tuong tu v6i Mry
Trong doé:

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

+fy: gidi han chay cuta thép.

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

o At ous4ra0
' 085.4.fcb, 085*085*30%48
Af,  01184*420

0.92

C, = " = =
2 085.8.f.b, 085*0.85*30*1.8

a, =¢,.3, = 0.48*0,85=0.408

a, =C,.3, =0.92*0,85=0.8

0.408

= M,, =0.9%0.118 *420.103(4.8— 0.132 —Tj =199112 .3KNm

rx

= M,, =0.9*0.118 *420.103(1.8 -0.132 - %j =53881.6KNm

L B,=085

+b : bé rong mit cét (theo mbi phuong 1a khac nhau).
Kiém tra stic khdng nén ctia tru theo uén 2 chiéu:
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T;'
© N M, M, M., My | wm ,
ho’p ux 4 Uy <10 Két
Tai M rx ry Luefln
KN KNm KNm KNm KNm
trong
Cb1 | 14911.7 | 11622.4 | 8288.5 199112.3 | 53881.6 0.2122 dat
TTSD | 9874.8 | 6680.12 | 8288.5 199112.3 | 53881.6 0.1874 dat
Tinh Toan Mi Tru
- M tru lam viéc nhu ngam cong x6n
l, =27+ R =27+ 08 =2.8 (m)
3 3
- Tai trong tidc dung 1én phan cong xon la:
. 2.8*%0.8
+ Do trong lugng ban than: g, = (2.8%0.4 + )*¥25 = 56(KN/m)
Pow + P
+ Do tinh tai phan két c4u nhip: P1=—Y 5 derdn — 39'68;533'2 =95.48(KN)
+ Do hoat tai: P,
Qre=4.5KN. M
- ° 145 KN
'\L$$$$H$$$$$‘ N S R A A A
N A A A A A J L VNN Ll ] ]
_
I -
LD
3 2800
e 1.55*28 _ 917
M,, = 1.75[1.25%(145%0.7844.5%2.17)+9.3*%2.17] = 304.084.m
Noi luc tinh toan :
+ MoOmen:
*|2 * * 2 *
M=9he  PHl 567287 9548%28 44 1- 657.3(KNm)
2 2 2
1. Tinh va bé tri cot thép:
- Bétong mil tru dang mac 300 c6 R, = 150kg/cm?
- Chon c6t thép loai AII c6 R, = 2400kg/cm?
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véihy=h—-a=150-5= 145 cm (lay a = 5cm)

* 4
A= M _ 657.3*10 ~ 0013

R,*b*h;  150*160 *145>
—v=0,5%1 + J1-2A) = 0.5%(1 +/1-2*0.013 ) = 0.99

M 726.352 *10*
=F,= =
R,*r*h, 2400 *0.99*145

=21.1 (cm?

Chon 7 thanh ¢22 c6 F, = 26.61 cm® véi a = 15cm.
D¢ an toan ta chon 10 thanh ¢22

IV.Tinh toan méng coc khoan nhoi.:

Theo quy trinh 22TCN 272-05, viéc kiém todn siic chiu tai ctia coc quy dinh trong diéu
10.5 theo trang thdi gidi han st dung va trang thdi giéi han cuong do. Trong pham vi do6
4n, chi thuc hién kiém todn stc chiu tai ctia coc theo kha niang két ciu va dat nén.

V6i noi luc dau coc xac dinh dugc, ta s ti€n hanh kiém tra kha nang chiu tai cta coc
theo vat liéu lam coc va kha nang chiu tai ctia 16p da géc dau mdii coc.

S6 liéu tinh toan:

Puong kinh than coc 1000 mm
Cao do dinh bé coc 2.4 m
Cao do day bé coc -4.4 m
Cao do miii coc (du kién) -30.7 m
Chiéu dai coc (du kién) 25 m
Puong kinh thanh cot thép doc 25 mm
Cuong do bé tong coc 30 Mpa
Cuong do cot thép coc 420 Mpa
Cu li coc theo phuong doc cau 3000 mm
Cu li coc theo phuong ngang cau 3000 mm

Bo tri coc trén mat bang

; 800 1
N _
3
- @ 5 3
3 T S
(3p] X Yo}
L@ 2 s
T i
ool 300300 100/
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1.Xac dinh stic chiu tai coc:

+ Chon coc khoan nhéi biang BTCT dudng kinh D = 1,0m, khoan xuyén qua cac 16p
dat dinh c6 géc ma sat (¢f ), va 16p cét soi cudi c6 géc ma sat of = 45°.

+ Bé tong coc méc #300.

+ Cot thép chiu luc 20025 c6 cuong do 420MPa. Dai tron ¢10 a200.
1.1.Xac dinh stfc chiu tai trong nén clia coc nhéi theo vét liéu lam coc:
- Be tong cap 30 c6 f.” =300 kg/cm?
- Cot thép chiu luc AII c6 Ra=2400kg/cm*

Stic chiu tdi cuia coc theo vdt liéu

Stic chiu tai cia coc D=1000mm
Theo diéu A5.7.4.4-TCTK siic chiu tai clia coc theo vat liéu 1am coc tinh theo cong thic
sau
Py =¢.P,.
Vé6i P, = Cuong do chiu luc doc truc danh dinh c¢6 hoac khong ¢6 uon tinh theo cong
thic :
P, =@.{m.m,.f .(A. - Ay +1,.A;}=0,75.0.85{0,85. £’ .(A - A,) + 1,.A,}
Trong do :
¢ = Heé s0 stc khang, ¢=0.75
m,,m, : C4c hé s6 di€u kién lam viéc.
f.> =30MPa: Cuong do chiu nén nho nhat cua bétong
f, =420MPa: Gi6i han chdy déo quy dinh cua thép
A,: Dién tich ti€t dién nguyén cua coc
A =3.14x1000*/4=785000mm*
A Dién tich cta c6t thép doc (mm?).
Ham luong c6t thép doc thuong hop 1y chiém vao khoang 1.5-3%. v6i ham lugng 2% ta
co:
A =0.02xA =0.02x785000=15700mm*
Vay suc chiu tai cua coc theo vat liéu la:
P, =0.75x0,85x(0,85x30x(785000-15700)+ 420x15700) = 16709.6x10°(N).
Hay Py, = 1670.9 (T).
1.2.Xac dinh stic chiu luc nén cla coc don theo cudng dd dat nén:
S6 liéu dia chat:
-16p 1 :sét pha cat
-16p 2 :cat sdi cudi
-16p 3 :Da voi
Theo diéu 10.7.3.2 siic khiang d& cua coc duoc tinh theo cong thiic sau:
Qr=0Q,=0,,Q,
Vi Q,=q,A,
Trong do:
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Q, :Sttc khang d6 miii coc

dp : Stic khang don vi miii coc (Mpa)
¢,  :Heé so sic khiang ¢,,=0.55 (10.5.5.3)
A, : Dién tich miii coc (mm?)
Xac dinh sitc khdang miii coc :
q,=3q,K,, d (10.7.3.5)
Trong dé :
K,,  :khdnang chiu tdi khong thit nguyén.
d : hé s6 chiéu sau khong thit nguyén.
(3+%)
K,=——D (10.7.3.5-2)

sp t
10 |1+ 300 -4
Sd

d:1+0,4Hs <34
D

N

q, : Cuong do chiu nén doc truc trung binh cua 16i da (Mpa), q, = 35 Mpa

K,  : Heé s6 kha nang chiu tai khong thit nguyén

S : Khoang cach cac duong nit (mm).Lay S, = 400mm.
ty : Chiéu rong cac duong nit (mm). LAy t,=6mm.

D : Chiéu rong coc (mm); D=1000mm.

H, : Chiéu sau chon coc trong hd dd(mm). Hg = 1800mm.

D, : Buong kinh ho dd (mm). Dg = 1200mm.
Tinhduwgc: d =1.6
Ky =0.145
Vay q,= 3 x30 x0,145x1,6=20.88Mp = 2088T/m*
Sttc chiu tai tinh toan ctia coc (tinh theo cong thic 10.7.3.2-1) 1a :
Qr = 90.Q, = 0qp.A, = 0.5 x 2088 x 3.14 x 1000*/4 = 819.5x10°N =819.5 T

Trong do:
Qr : Stic khang tinh toan cua céc coc.
[0) : Hé s0 suc khang d6i véi stic khang miii coc duoc quy dinh trong
bang 10.5.5-3
A, : Dién tich mat cat ngang cua miii coc

Tu céc ket qua tinh duge chon stic chiu tai cua coc 1a [P, ]= min(R,;Q,)= 8195 (KN)

2.Tinh toan néi luc tac dung lén cac coc trong mong:
Doi v6i méng coc dai thap thi tai trong nim ngang coi nhu dat nén chiu, noi luc tai mat
cat ddy mong
Cong thiic kiém tra:
P _<P

max

Trong doé:
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- Pmax
- P. : Siic khang ctia coc da dugc tinh toan & phan trén
Tai trong tic dong l1én dau coc duoc tinh theo cong thiic

M, .X
:E+Mx'ynax+ y— max

: Tai trong tic dong 1én dau coc

PI'T'BX n n
D A
1 1
Trong dé :
- P : tong luc ding tai ddy dai .
- n :s6coc,n=6

- X;,y; :toado cua coc so voi hé truc quan tinh chinh trung tam
- M, M, : tong momen cla tai trong ngoai so vdi truc di qua trong tam cua tiét dién coc
tai ddy dai theo 2 phuong x, y.

Kiém toan coc véi P,.=8195KN
TRANG THAI GHCD |

N,= 14911.7KN
M,= 11622.4KNm
M, =8288.5KNm

Coc Xi (m) Yi m) | X% (m?) | Y4 (m?) | Ni (KN) | Yéuciu
1 -3.0 1.5 9 2.25 5785.14 dat
2 0 -1.5 0 2.25 7302.47 dat
3 3 1.5 9 2.25 7819.79 dat
4 -3 -1.5 9 2.25 5737.32 dat
5 0 1.5 0 2.25 7302.47 dat
6 3 -1.5 9 2.25 2702.6 dat
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