Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

I\ D& bai
Thiét ké mot dam chinh trén cau dudng 6 t6 nhip gian don bang bé tdng cdt thép,
dang mat cat chit T hodc mat cat hinh hop.

11\ S6 liéu cho trwéc

< Tiéu chuan thiét ké : Tiéu chuan thiét ké cau
22 TCN 272 - 05

% Chiéu dai nhip . I=15m

% Khoang cach gitra cac dam (tim dén tim) : S=2m

< Piéu kién moi truong : Thong thuong

7

% Vatliéu:
_Cét thép doc chiu luyc :fy=420MPa
_C6t thép dai fy =420MPa
_Bé tong :fc =41MPa
% Hé s6 phan bb ngang cua hoat tal khi tinh toan méd men va lyc cat :
_M0& men : mgy=0.60
_Luc cat : mgg =0.57
% Tai trong 16p phu mat ciu : Wpy =5.10
111\ Yéu cau vé ndi dung
< Thuyét minh
Xéc dinh kich thudc hinh hoc cua mit cit ngang dam;
Tinh va vé biéu d6 bao mémen va lyc cat do tai trong gay ra;
Thiét ké chiu ubn va bd tri thép doc chii tai mit cat giira nhip;
Trién khai cbt thép chiu ubn va biéu dd bao vit liéu;
Thiét ké chiu cét va bé tri thép dai trén toan chiéu dai nhip;
Thiét ké theo trang thai gii han sir dung (TTGHSD);
s Banv
V& mit chinh dim, cac mit cét ngang;
V& biéu dd bao md men va biéu dd bao vat licu;
Chi tiét ciu tao c6t thép cta dam;
Thdng ké vat liu
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Bai lam

1.\ Xac dinh so bd kich thwéc mit cit ngang dam
1.1\ Chiéu cao dim h

Chiéu cao didm h duoc chon theo diéu kién cuong do va didu kién do
vong,théng thudng voi dadm bé tdng cdt thép khi chiéu cao d4 thoa méan yéu cu vé
cuong do thi thi ciing da dat yéu cau vé do vang.

Chiéu cao cua dam duoc chon khong thay d6i theo sudt chiéu dai cia nhip
chon theo cong thirc kinh nghiém.

{33)
20 10

h=0,75m-+1.50m

Chiéu cao nhé nhit theo quy trinh quy dinh:hy;=0.07x15=1.05m

Trén co s& d6 ta chon so bd chidu cao mit cat dim:h =1200mm
1.2\ Bé rong swon dam b,

Tai mat cét trén gdi ctia dam,chiéu rong cua suon dim duoc dinh ra theo tinh
toan va ing suat kéo chi ;tuy nhién & day ta chon chiéu rong suon dam khong thay
d6i trén sudt chiéu dai cua dam.chiéu 1ong by, nay dugc chon chu yéu theo y&u cau
thi cdng sao cho dé db bé tong Vi chat luong tot

Theo yéu cau do ta chon chiéu rong suon dam : b,=200mm
1.3\ Chiéu day bén canh h;

Chiéu day ban canh dugc chon chil yéu phu thude vao diéu kién chiu lyc cuc
bo ctia vi tri xe va su tham gia chiu luc tong thé v&i cac bd phan khac.theo kinh
nghiém ta chon: h/=180mm
1.4\ Bé rong c6 hiéu ciia ban canh beg

Theo diéu kién dau bai ta c0 : berr=1800mm
1.5\ Kich thwéc bau dam b; | h;

Kich thudc bau dim phai can cir vao viéc b tri cot thép chi trén mat cat dam
quy dinh(sé luong thanh va khoang cach gitta cac thanh). Tuy nhién khi chon so bd
ban dau ta chua biét cbt thép chu 12 bao nhiéu nén phai tham khao céc thiét ké dién
hinh va nén dam bao kich thudc sao cho bé rong bau phai bé tri duge bdn cot cot
thép va chiéu cao dam phai bé tri dugc tdi thiéu hai hang cbt thép.

Péi voi dam dic tai chd thi chiéu cao phan bau dim khéng duge nhé hon:

- 140mm
- 1/16 khoang cach tréng giita hai duong go hoic sudn ciia c4c dam

Péi v6i dam dic sdn thi chiéu cao phan bau dam khong dugc nho hon 125 mm

Ta chon :b;=360 mm, h;=200 mm
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

TA CO MAT CAT NGANG DAM NHU SAU
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1.6.\ Tiét dién tinh toan quy doi.

Quy dbi tiét dién tinh toan :
_Dién tich tam giac tai cho vat ban canh :

S, = %xlOO %100 = 5000mm’

_Chiéu day canh quy di :

n —h, + 25 _qg0, 25000
b, —b, 1800 — 200

_Dién tich tam gidc tai chd vat bau dam :
S, = %x 80 x 80 = 3200mm’

=186.25mm

_Chiéu cao bau dim méi :
2S
¥ —h + 2 =200

2x3200

+ 240mm
360-200

w
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

MAT CAT NGANG TiNH TOAN
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186.2
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2.\Tinh va vé biéu dé bao ndi lue.
2.1. Hé s phian b6 ngang
- Hé s6 phan bd ngang tinh cho men : mgy=0.60
- Hé s6 phan bd ngang tinh cho luc cit : mgq =0.57
2.2.X4c dinh ndi lue tai cic mit cit ngang dic trung
2.2.1. Tinh tai
-Tai trong dai déu trén mot mét chiéu dai dam do trong lugng ban than DC (kN/m)

DC= 7.5%=24.0,5764=13,8336 KN/m
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

-Tal trong ral déu trén mot mét chiéu dai dam do 16p phtt mit cau DW (kN/m)

DW=5,1 kKN/m
2.2.2 .Hoat tai
-Xe tal thiét ké va tal trong 1an thiét ké
-Luc xung kich
2.2.3.Tinh noi luc ctia dam
-Chia dim thanh 10 doan
-Tinh to&n nodi luc 16n nhat tai cac mit cit twong ing voi cac diém chia.
dé tinh toan noi luc tai cac mat cat,trude tién, vé duong anh hudng mdé men va luc
cit sau d6 xép tal trong 1én duong anh huong. Tinh tal dugc xép trén toan bo chiéu
dai dudng anh huong con hoat tal dugc xép trén duong anh hudng tai vi tri bat loi
nhat.
-Cong thtre tinh md men va lyc cit tai cac mit cit
+ Dbi v6i TTGHCD :

M;=n{L.25.w,, +15.w,,)+mg, [1,75.LL, +1,75.LL,, L+ IM )k }o,

Qi= A(L,25W,, +15:Wy, ), + Mo [L75.LL, +175LLy L+ IM)m,, |, |
Miz10 {L0w, +10.w,, )+mg, [LO.LL_+10.LL, @+ IM )n o,

Qi=1.0

100wy, +2,0W,, Yo + Mg L0.LL, +1,0.LL, L+ IM )y, Jo, |

Puong anh hwéng mé men tai cac tiét dién:
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Dah M1

081
Dah M 2

1.44
Dah M 3

1.89
Dah M 4

2.16
Dah M 5

2.25

Puwong anh hwéng luc cit tai mit cac tiét dién
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép
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Céc cbng thir tinh toan moémen ,lyc cat Ung voi trang thai gidi han cuong do
trang thai sir dungt tai mat cat thr 1 gitra nhip:
Trang thai gi61 han cuong do:

M; =n[.25xw,, +1.5w,,)+mg,, 1.75x LL, +1.75xk x LL,, (1+ IM))]xw,,

Q; =n[(.25x w,, +1.5wdw)xWQ+mgQ(l.75>< LL, +1.75xk x LL, @+ 1M)) ><W|Q]
Trang thai gi61 han stir dung:
M, =1.0x[(w,, +w,,)+mg,, (LL, +LL,, x 1+ IM))]xw,,
Q; =1.0x[(Wy, + Wy, ) x Wy +mgq (LL; +LLo x (14 1M)) x W, ]

Trong do :
LL, :taitrong lan dai déu (9.3 KN/m)
L Ly :Hoat tai twong mg v&i dudng anh hudng moé men tai mat cat thi i
LLo :Hoat tai tuong trng vo1 duong anh huong luc cat tai mat cat thir i
LL®™®" :Hoat tai twong duong clia xe hai truc thiét ké tmg voi d.a.h M

tai mat cat i.(KN/m)

Doan Ngoc Hung ! DT : 0916003768



Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

LL"™* :Hoat tai twrong duong clia xe tai thiét ké ung voi d.a.h M tai

mit cat i (KN/m)
Mgm =0.61 :Hé s6 phan bd ngang tinh cho mémen (d4 tinh
ca hé sd 1an xe
m)
mgq =0.62 :Hé s6 phan bd ngang tinh cho luc cat
w, =11.052KN/m  :Trong lugng dim trén mot don vi chidu dai
(KN/m)
Waw=5.5 KN/m ‘Trong luong cac 16p mat cau va CAc tién ich
cong cong trén mot don vi chiéu dai (tinh cho mot dam KN/m)
1+IM :Hé s6 xung kich
Wy :Dién tich duong anh huéng mémen tai mat
cat thari .
Wo :Tong dai s dién tich duong anh hudng luc
Cat tai mat. cit thi i
Wig :Dién tich phan 16n hon trén dudng anh
hudng luc cat tai mat cat
thur i.
n=nyxng xn, >0.95 :Heé s6 diéu chinh tai trong

Vi dudong qudc 10 va trang thai gidi han cuong do I 17, =0.95
nx=1.05
n, =0.95
V61 trang thai gidi han st dung:n =1.00
Bang gia tri mo men

x(m) | a | w,(m*) | LLM*(KN/m) | LLE*™(KN/m) | M (KNm) | M (KNm)
0901 3.645 47.208 45.194 278.558 234.625
1.810.2 6.48 45.016 44.758 481.784 | 404.683
2.710.3 8.505 41.936 44.106 625.023 524.374
3.6/04 9.72 37.968 43.238 706.335 591.902
45|05 10.125 34 42.37 727.456 608.875

Biéu do bao mé men dim & trang thai giéi han cwong do
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Bé mén Két Ciu Xdy Dung

TKMH Két Ciu Bé Tong Cot Thép

N®) N®)
P P
00 00
™~ ~ ~ ™~
: O QU : =
00) - <r o) <t - 00)
<r s 90 — ™ s <r
ND) ) U ) ND)
P~ ~ M
N/
Bang gia tri luc cat
x(m) | (M) | wy(m?) | wo(m?) | LLG™(KN/m) | LLE*" | Q(KN) | Q"

0 9 4.5 4.5 49.4| 45.63|316.2405| 266.319
0.9 8.1 3.645 3.6 52.658 | 50.355 | 264.8361 | 223.8801
1.8 7.2 2.88 2.7 56.532 | 56.152 | 215.2679 | 182.8699
2.7 6.3 2.205 1.8 60.644 | 63.441 | 171.5608 | 147.0131
3.6 54 1.62 0.9 64.484 | 72.864 | 129.5614 | 112.4662
45| 45 1.125 0 67.31| 84.74| 87.7004 | 77.7769

Biéu do bao luc cit ciia dam 0 trang thai giéi han cuwong do

Doan Ngoc HUNg
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

316.24
c64.84
c15.27/
171,56

129,56

87.78/.7
)4956
171,56
215.27
264,84

316.24

3.\ Tinh toan dien tich bd tri cot thép tai mit cit giira dam
Tinh mémen tinh todn ng vai trang thai gidi han cuong do ,tinh tai mat
cit gitra dam.
M =n{®.25w, +1.5w,,)+mg,, x[1.75x LL, +1.75xLL,, xkx 1+ IM)]}xw,,
Trong do:
LU =34KN/m :Hoat tai tuong duong cta xe tai thiét ké ung voi
duong anh hudng Mémen tai mat cat giira nhip.
LLE®" = 42 37KN /m :Hoat tai tvong dwong cua xe hai truc thiét ké tng
voi dudng anh huong momen tai mat cit t gitra nhip.
LL, =9.3KN/m : Tai trong 1an dai déu .
mgw=0.61 :Hé s6 phan bd ngang tinh cho mé men.
Thay céc gia tri vao ta co:

M=0.95x{(1.25x11.052+1.5x5.5)+0.61x[1.75x9.3+1.75x42.37x0.65x1.25]}x10.125
=727.4554KNm

Gia st chiéu cao hiru hiéu (chiéu cao 1am viéc) ctia dam:
d =(0.8+-0.9)h chon d=0.9xh=0.9x80=72cm
Gia st tryuc trung hoa di qua suon ta co:
M, =0.85xaxbh, x f,x(d —a/2)+0.85x B, x(b—b,)xh, x f, x(d —h, /2)
M,=¢xM,
Trong do :
M, : La mo6 men khang danh dinh
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Bé mén Két Ciu Xay Dung TKMH Két Ciu Bé Tong Cot Thép
M, =727.4554 KNm
¢ : Lahé s khang
f.’=32 MPa :Cuong d6 chiu nén cua bé tdng tudi 28 ngay

B, :HE s6 quy doi chi€u cao vung nén ,dugc xac dinh bang cong

thuc:
=0.85 khi f;’< 28MPa
=0.85-0.05x (f, —28)/7 Kkhi 56MPa> f_ >28MPa

=0.65 khi f_ >56MPa
Viy theo diéu kién dé bai f,’=32MPa nén B, =0.8
h=0.1867m :Chjéu day ban canh sau quy doi
a=p,xc  :chiéu cao khoi iing suat chit nhat tuong duong
Taco:

LI_I\/If

a=dl—q1-2x—90 )
0.85x f, xb, xd

Voi M, =0.85x g, x(b—b,)xh,xf x(d-h,/2)
Thay cac sb liéu ta co :
M¢=0.85x0.8x(1.7-0.2)x0.1867x35000x(0.72-0.1867/2)=4176.74KNm
Taco M,/ ¢=727.4554/0.9=808.28<M; vay a<0
Vay truc trung hoa di qua ban canh ta chuyén sang tinh todn nhu mat cét chit
nhat.
X4c dinh a tir diéu kién :
M,=M, =¢M_ =¢x0.85x f, xbxax(d-a/2)
M

a=d(l— [1-2x u 0)
$x0.85x f, xbxd

Thay sb vao ta duoc :
a=0.0226 m =2.26cm< B, xh, =0.8x18.67 =14.936cm
Dién tich cdt thép can thiét A Ia:
_ 085xaxbx f,
s fy

A = 0.85x22.6x1700x 35
‘ 420 ,
So d0 chon thép va bo tri thép :

A

= 2857.49mm? = 28.5749¢cm?

Phuong an | ¢ | Ft(cm?) | S6 thanh D Ft(cm?)
1 19| 2.84 12 34.08
2 19| 2.84 14 39.76
3 22| 3.87 10 38.7

Doan Ngoc Hung 1 DT : 0916003768



Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Tu bang trén ta chon phuong an 1:
- s6 thanh b tri :12
- sb hiéu thanh :¢19
- tdng dién tich cét thép thyc té:34.08cm?

B4 tri thanh 3 hang va 4 cot nhu sau:

(] M
—
i)
® ®
([@»)
NS
@ @ 2
_ ®
ND)
= ® @
ir [ E—
40 60 100 50 40
300

Kiém tra lai tiét dién:
As=34.08cm’
Khoang cach tir thd ngodi cing toi trong tam cdt thép
d, - F xd, _ 4x40+4x100+4x160 — 100mm = 10cm
F 12
Khoang cach hitu hiéu twong tng tir thd chiu nén ngoai cuing dén trong tim
cot thép chiu kéo 1a:
d=h-d;=80-10=70cm
Gia st tryuc trung hoa di qua canh .
Tinh chiéu cao ving nén quy d6i :
a4 Axf, 34.08x420
0.85x f,xb 0.85x32x170

Vay diéu gia st 1a dung.

=2.7cm < B, xh, =14.936cm
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Mo men khang tinh toan:
M, =0OxM, =0.9x0.85xaxbx f_ x(d-a/2)

M, =0.9x0.85x 27 x1700x 32 x (700 — 27/ 2) = 843689621.3Nmm
M, =844KNm

M,>M,=727.454KNm Vay dam du kha ning chiu mé men.
Kiém tra chat lugng cot thép toi da:
c. 4 21 _0048<042 Vay cbt thép t6i da thoa man.

d p.xd 08x70
Kiém tra lugng ct thép t6i thiéu :

_i:ﬁ:oﬁz%

A 4605

9

p =0.62% > 0.03x T =0.03x 32 _ 0.26%
f 420

y
Trong do6 :Aq dién tich cua tiét dién nguy@n mit cat.
Vay thoa man.
4.\ V& biéu dd bao vt lidu.
Tinh toan mémen khang tinh toan ciia dam khi bi cit hodc udn cot thép :
két qua tinh toan dwoc thé hién trong bang sau

s6 lan | s6 thanh | Dién tich A | d; a Vi tri truc | M,

cit |conlai |con lai(mm?) | (cm) | (cm) |trung hod | (KNm)
0 12 34.08 10 | 2.7 | quacanh | 844
1 10 28.4 8.8 | 2.25 | quacanh | 718
2 8 22.72 8.5 |1.797 | quacanh | 578
3 6 17.04 8 | 1.34 | quacanh | 435

Hiéu chinh biéu d6 bao mé men :
Do diéu kién vé lugng cot thép toi thi€u : M, >min{l.2M,;1.33M } nén khi

M, <0.9M_, thi diéu kién lugng cdt thép tdi thiéu s& 1a M, >1.33M, .Diéu ndy c6
nghia 12 kha ning chiu lyc ctia dAm phai bao ngoai dudng %M , khi M, <0.9M

M=156.05KNm
Khi v& biéu d6 bao mé men ta phai hiéu chinh nhu sau:

+. Timvitrima M, =12M_ Vva M, =09M_ .Dé xéac dinh vi tri nay ta xac dinh

cac khoang canh

X1;X, bang cach ndi suy tung do cua biéu d6 bao mdé men ban dau.
M,=0.9M.=0.9x156.05=140.445 ta c0 :x;=453.764mm
M,=1.2M=1.2x156.05=187.26 ta ¢ :x,=605.019mm

+. Taidoan M, >12M_ ta giit nguyén biéu d6 M,
13 DT : 0916003768
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

+. Trong doan 0.9M_ <M, <1.2M_ V& dudng nam ngang voi gia tri  1.2M,

cr —

+. Taidoan M, <0.9M_ V€ duong M, =%Mu

M'u=4Mu/3 / h

Biéu do bao mé men sau khi d& hiéu chinh
Xac dinh diém cit 1y thuyét:
Diém cit Iy thuyét 1a diém ma tai d6 yéu cau vé udn khong can cot thép dai hon.
Pé xac dinh diém cat 1y thuyét ta chi can vé biéu d6 moé men tinh todn M, Va Xac
dinh giao diém biéu d6 oM

Xac dinh diém cit thyec té:
Tir diém cat Iy thuyet ndy can keo dai vé phia m6é men nho hon mot doan 13 |, lay
bang tri s6 1on nhét trong cac tri s sau :

+. chiéu cao hitu hiéu cua tiét dién :d=700mm

+. 15 lan duong kinh danh dinh :15x19=285mm

+. 1/20 lan nhip tinh :1/20x9000=450mm
chon 1;=700mm
Pong thoi chiéu dai ndy ciing khong nhoé hon chiéu dai phat trién luc 1y .Chiéu dai I
goi 1a chiéu dai khai trién hay chiéu dai phét trién lyc ,1a diém ma cdt thép dinh bam
V&1 bé tong dé né dat duogc cuong dg tinh toan.
Chiéu dai lycua thanh kéo dugc ldy nhu sau:

+Chiéu dai trién khai cdt thép cua thanh kéo 1y ,phai khong duoc 1y nho hon tich
s chiéu dai trién khai cdt thép kéo co ban Iy, duoc quy dinh ¢ day,nhan véi cac hé
s6 diéu chinh hodc hé sé duoc quy dinh nhu trong quy trinh .Chiéu dai trién khai cot
thep kéo khong dugc nho hon 300mm.

+Chiéu dai trién khai cdt thép co ban lg, dugc st dung voi cot thép doc su dung
trong bai Ia thep s6 19
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

| 0.02A.f, 0.02x284x420
db \/E \/3_2
dong thoi Iy, >0.06d,f, =0.06 x19.1x 400 = 458.4mm

trong d6: +. A, =284mm? Ia dién tich thanh s6 19
+. fy, =420MPa la cuong d6 chay duoc quy dinh cua cac thanh cot thép.
+. f’=32Mpa la cudng do cua bé tdng ¢ tudi 28 ngay.
+. dp =19.1mm duong kinh ctia thanh s6 19

+H¢ sb diéu chinh lam tang ly:

Cét thép nam ngang ¢ dinh hodc gin nim ngang duogc dit sao cho c6 trén
300mm bé tong tuoi duoc d6 bén dudi cot thép :1.4

Vi cac thanh ¢6 16p bao vé dy hodc nho hon ,hoac vai khoang céach tinh 2d,
hoac nho hon: 2.0

+Hé s6 1am giam lg:

Cbt thép dugc phat trién chidu dai dang xem xét duge dit ngang cach nhau
khong nho hon 150mm tir tim t&i tim voi 1op bao vé khong nhd hon 75mm do theo
hudng dat thép :0.8
Vay:14=1.4x0.8x458.4=513.408

Chon 13=520mm

=384.04mm
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TKMH Keét Cau Bé Tong Cot Thép

r

Bé mén Két Ciu Xdy Dung

A

Biéu do bao vat liéu

X

>

_—_——————,

Mu(KNm)

D [278.56] [481.78] [627.02] [706.34] [727.46]

= Mr(KNm)

[ 435.00]

[578.00]

M'u=4Mu/3

DT : 0916003768
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

5.\ Tinh toan chéng cit.
Xét mit cit gan goi:
Biéu thuc kiém toan: ¢V, >V,
V, :Stc khang danh dinh duogc lay bang gia tri nhé hon cua
V=V +Vs (N)
Hoic v, =0.25fb,d, (N)

Vv

V, =0.838,/fb,d, (N)
V. - A, fvdv(cotgH: cotga)sina (N)

Trong do:
Chiéu cao chiu cat hiru hiéu dy,x4c dinh bang khoang cach canh tay don
cua ndi ngﬁu luec.
Trudng hop tinh theo tiét dién chir nhat c6t thép don thi .
+ d,=d-a/2 dong thoi d,=max{0.9d;0.72h:}
Vay dy,=max{0.9d;0.72h;d-a/2}
0.9d=0.9x700=630mm
0.72h=0.72x800=576mm
d-a/2=700-27/2=686.5mm
+ b, :Bé rong ban bung hitu hiéu ,lay bang bé rong ban bung
nho nhét trong
chiéu cao,vay b,=b,,=20cm
tir trén ta thay :d,=686.5mm
+ s (mm) :budc cdt thép dai .

+ B :hé s6 chi kha ning cua bé tdng khi bi nirt chéo
truyén luc kéo .

+ 0 :g6¢ nghiéng cua tng suit nén chéo.

+ 5,0  :xac dinh bang cach tra d6 thi va bang.

+ « :g6c nghiéng cua cdt thép ngang vai truc doc,bd tri

cot thép dai
vudng goc véi truc dim nén o = 90°

+ ¢ :hé s6 strc khang cat ,voi bé tong thudng ¢=0.9
+ A, :dién tich cbt thép bi cit trong cy li s(mm)

i :kha niang chiu luc cit cia cdt thép (N)

c :kha ning chiu luc cit ctia bé téng

+ V, :luc cit tinh toan (N)
Kiém tra diéu kién chiju lwc cit theo kha niing chiu lwe ciia bé tong

+ +
<<

vung nen.
+Xét mat cit cach gbi mot khoang d,=686.5mm .X4c dinh
noi1 lyc trén duong
bao bing phuong phap ndi suy .
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

V=277 KN
M,= 212.48 KNm
V. =$(0.2510,d,) =0.9x0.25x 32 x 200 x 686.5

=1081237.5N

=1081.24KN
V, = 277KN < ¢V, =1081.24KN — Pat

Tinh goc 6 va hé sé B:
+Tinh toan tmg suét cit :

V 3
o o 207107 5N S mm?

V= =
#b,d, 0.9%x200x686.5

+Tinh ti s6 tng suat :
Y _22%2 4 064<0.25
f. 32

+Gia st tri s6 goc 0 =45°  tinh bién dang c6t thép chiu

kéo theo cong thuc
M

q =~ +0.5xV, xcotgf
&, =—
E,x A
d,=686.5mm

E=2x10° N/mm? o
A=1704mm?  (tai mat cit gin gbi con 6 thanh)

6
21248107 5. 977000 cot g45°
g, = —086.5 ~1.31x107
2x10° x1704
Tra bang ta dugc: 6 =38.75°
Tinh lai g, =141x10"°  tra bang ta dugc : 0 =39.64°
Tinh lai g, =14x10" trabang ta dugc : 60 = 39.55°
Tinh lai © e, =14x10"°
Giatricuae, va 6 hoi tu vay ta chon

0 = 39.55°
Tra bang ta dugc p=1.976

Kha niing chiu lwe cit ciia bé tong

V, =0,083x x4/ f. xd, xb,

=0.083x1.976 x/32 x 200 x 686.5 =133.22x10°(N)
Yéu cau vé kha ning chiu lyc cit cin thiét ciia cot thép

3
V, =V, -V, =%—133.22x103 =174.56x10°(N)
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Khoang cach bé tri cdt thép dai I6n nhat :
A f,d, cotgo
max VS
fy =420MPa :gi6i han chay quy dinh véi ¢t thép dai
6 =39.55° :g6c nghiéng véi Gmg suat nén chéo
dv=686.5mm
Vs=174558N
Av :dién tich c6t thép dai (mm2 )
Chon cbt thép dai 1a thanh s6 10 dién tich danh dinh 1& 71(mm2 )
.Dién tich mat cat ngang mot thanh 1a :Av=2x71=142 mm?2
Vay ta tinh dugc 1a :
142 x 420 x686.5x cot g39.55°

Smex 174558
Chon :s=27cm
Kiém tra lwong cdt dai ti thiéu:
Luong ct thép dai tdi thiéu:

A >0,083f, ? —0,083/32 % — 66.29mm?>
y

S

=270.503(mm)

Tacod A =142mm’>A™ =66.29 mm’— (thoa man)

Kiém tra khoang cach tdi da ciia thép dai:
Taco:

0,1f, xd, xh, =0,1x32x 686.5x 200 = 480550(N) >V, = 277 x10%(N).
Nén ta kiém tra theo diéu kién sau:

s =270mm < 0.8d, = 0,8x686.5 = 549.2mm ( Thoa mén )
s < 600mm ( Thoa madn )

Kiém tra diéu kién dam biao cho cét thép doc khong bi chiy duwdi

tac dung to hop clia mémen ,lwcdoc truc va lwe cit:

Kha ning chiju cat cia cdt thép dai:
v - A x f,xd, xcotgd 142x420x686.5x cot g(39.55°)

S =174.88x10°(N)
S 270
A f, =1704x 420 = 681.6 x10*(N)
M Vv
s +[—“—0,5V5jcotge
d,x® (@
6 3
_ 21248107 (277107 5. 174.88x10° |cot g(39.55°) = 610.719N
686.5x 0.9 0,9
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Af, > M, +(V—“—0.5V5)cotge (Pat)

de¢ ¢
6. \ Kiém soat nirt
Tai mot miat cat bat ky thi tuy thudc vao gia tri ndi lyc bé tdng co thé bi nut hay
khéng .Vi thé dé tinh toan kiém soat nit ta phai kiém tra xem mdt cat co bi nit hay
khong .
Pé tinh todn xem mit cat cé bi niit hay khong ngudi ta coi phan bd Gng suat trén
mit cit ngang 14 tuyén tinh va tinh tng suit kéo f,  cua bé tong.

MEt c¥%t ngang tinh to_n

1700 f,

186,7

200

yt

205

300

Dién tich ctia mat cat ngang dam :
A, =18.67x170+20 x (80-18.67-20.5)+30x20.5=4605.5cm?
Xac dinh vi tri truc trung hoa:

_ 18.67x170x70.665+ 20 x (80 —18.67 — 20.5) x 40.915 + 20.5x 30 x10.25

46055
M6 men quan tinh cua tiét dién nguyén:

=57.19¢cm

t
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

170x18.67° 20x(80-18.67 —20.5)° 30x20.5°
TR 12 i

+(40.915 - 57.19)% x (80 —18.67 — 20.5) x 20 + (57.19 —10.25)? x 30 x 20.5
= 2394406.87C’m4
Tinh Ung suat kéo ctia bé tong :

M 608.875x10°°

fo=—2y = —-57.19x107% =14.54MPa
| 2394406.87 x10

g
~ Trong d6:M,=608.875 M0 men kéo lén nhit trong giai doan tinh bién
dang (lay theo trang thai gi6i han st dung) .
Cuong do chiu kéo khi uon cia bé tong :

f.=0.63,/f, =0.63x+/32 =3.727MPa
Tacd f, =14.54MPa>0.8f =0.8x3.727MPa = 2.9816MPa
VAy mit cit bi nirt. , )
Xac dinh kha nang chiu kéo 16n nhat trong cot thép ¢ trang thai gidi han su

. Z
fsa =min {W,06 fy}
+ d; : Chiéu cao phin bé téng tinh tir thd chiu kéo ngoai cling cho téi tAm

thanh gﬁn nhat,theo bd tri cot thép doc ta c6:d.=40mm
+ A :Dién tich phan bé tdng co trong tAm v&i cdt thép chi chiu kéo va duge
bao bai cac mit cat ngang va dudng thiang song song véi truc trung hoa chia sd
lugng thanh.
Pé xac dinh A ta gia str dudng giéi han trén cia mién tai suon dam . Trong
tdm ctia mién A tinh nhu sau:
 18x30x18/2+20x (5+&)(18+ (5+&)/2)+5x5x (18 +5/3)
Yo ™ 18x30+5x5+20x (5 + &)
y, =Yy =10cm
Ta tim duoc: & = -3. 36cm < 0
Vay duong gioi han m1en A nam ¢ bau dam ,mit khac d;=10cm>h;=9cm nén
dudng gidi han mién A nim & phan vat ctia bau dam.Ta co:
Gia so chiéu cao ctia dudng gidi han so véi ddy dam 1a & +18 thi
18x30x18/2+(20+2E) x Ex(18+E/2) + EX X £13
Yo = 18x 30+ &2 + Ex (20 + 28)
Ta tim duoc: & = 2.64cm

I +(70.665—57.19)* x170x18.67

dung:

=10

Khi d6 dién tich phan bé tdng ¢t thép can tim 1a:
dta=18x30+2.64 x2.64+2.64x (20+2x2.64)=613.71cm’
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

A=—A =51.14cm?
12

dt,

dtA=613.71cm2

26.40 50.00

|
180.00
|
180.00

100.00

300.00 300.00

Z :Thong sb bé rong vét nit,xét trong diéu kién binh thuong Z=30000N/mm
Z 30000

= = =509.15MPa
(d, x A} (40x5114)"°

= 0,6f, =0,6x 420 = 240MPa
viy = f_ = 240MPa

Tinh toan ing suat si dung trong cot thép
Tinh dién tich tvong duong cua tiét dién khi bi nirt:
E. =2x10°MPa

E, =0.043x 7 x \/f, =0.043x 2400** x~/32 = 29910.20MPa

5
=219 669
29910.2
Chon :n=6

Xac dinh vi tri truc trung hoa dya vao phuong trinh mé men tinh véi truc
trung hoa bang 0

2

h _
S=h, x(b—bw)x(h—y—é}wa@—nx&x(y—d,)

2
S =18,67><(170—20)><[80— y—@j+20x@—6x34.08><(y—10)= 0
Gial ra ta dugc y=67.1cm

P £ £ , M
Tinh ung suat trong cot thép : f, =n—2

(y _dl)

cr
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Tinh mémen quan tinh cta tiét dién khi da nut :

3 _ _ 3
| 1101867 100 1867 (80— 67,1 18.67)2 , 20x(80~67.1-18.67)
_ _ 2
4 20x(80 6;'1 18.67) +6x34.08x(67.1-10)" =880169.45cm*
608.875x10°

. =6x +(671-100) = 237.00N /mm? = 237MPa
880169.45 x10

taco f .=237<f_=240 = Dat

7.\ Tinh d¢ vOng.
Xac dinh vi tri bat lgi nhat cuia xe tdi thiet ke:

145kN 145kN 35kN

X 4,3m 4,3m

IS \

L/2

‘ 8ahy

1/2

|
|
L/48EJ !
|
|

Xeét truong hop ca ba truc déu & trong nhip . Vi tri bét lgi nht cua xe duge xac dinh
theo cOng thuc:
. _36L-1849 V1056.25L° ~10724.2L +26810.5
7 7

. _36x9-1849 1056.25x 9’ ~10724.2x 9+ 268105

7 7
Kiém tra diéu kién céc truc xe déu & trong nhip:
Xx=1478m<L/2=4.5m

L-x-86=-1.078m<0
bicu kién nay khéng thoa mén

=1.478m
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Xét truomg hop co hai tryc trong nhip
P vong do xe tai thiét ké gay ra xac dinh theo cong thire:
_ P(3Lx —4x%) . P,(3L*(L —x—4.3)-4(L - x—-4.3)°) *)
48EI| . 48El| , ,
Tinh dao ham va cho dao ham bang khong dé tim ra vi tri bat lgi nhat:
X1 =X, = (L-4.3)/2

Ta thay L<12.9 nén ta lay X; =X, =(L-4.3)/2=(9-4.3)/2=2.35
P,=0.145MN
L-x-4.3=9-2.35-4.3=2.35m
E=Ec=29910.20MPa
Xac dinh momen quan tinh hiru hi¢u:
I=min(lg:l¢)
1,52394407cm” :MOmen quan tinh cua tiét dién nguyén :

Mo men nut:

| 4
y_g:0-63\/3—2 2394407 x 10
t

3 3
M, | _(156.05 \ _ o160
M 608.875

a

M, =f =156.05x10° Nmm =156.05KNm

cr

le(cm*) :mémen hitu hiéu tinh theo cong thic:

MY MY
| o=| e |yl | e | g
M, ) ¢ M,

1, =0.0168 x 2394407 +[1 - 0.0168] x 1297962 = 1316382cm*

SS
Thay cac gia tri vao(*) ta tinh duoc :y=7.966x10"m

Tinh toan do vOng do hoat tai giy ra :
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Do vOng ta vira tinh & trén chua tinh dén hé s6 phan bo ngang ,hé sb cap duong ,hé
s6 xung kich khi tinh véng .Bay gio ta phai xét dén cac hé sb nay:
Két qua tinh toan chi do minh xe tai thiét ké:
fi=k my (1+1M)y=0.65 x 0.65 x 1.25 x7.966=4.2mm
Do vOng do tai trong 1an :

4 4
y, = SqL” 5x(0.65x0.0093)x 9 _-131x10°m
384E_ 384x29910.20x1316382x10

Két qua tinh toan cho 25% Xe tai thiét ké clng véi tai trong 1an thiét ké:
,=0.25k mg(1+IM)y + y,;=0.25xf;+y; =0.25%4.2+1.31=2.36mm
frnax=max(f;:f,)=2.36mm
fmax=2.36mm<Lx1/800=9000x1/800=11.25mm

= Dat

VIII-TINH TOAN BAN MAT CAU.

1.C4c gia thiét tinh toan.

- Ban mit cau dugc coi 1a dam lién tuc dat trén cac gdi 1a cac dam chu duogc gia thiét
la cirng vo6 cung.

- Khi tinh toan lay momen dwong cuc tri dat tai cho tat ca cac ving c6 momen
duong , tuong tu cho phﬁn momen am. Trong do, cuc tri cuia momen duong nam tai
gitta nhip ,cyuc tri momen 4m nam tai gbi.

Do tinh chat dbi xing cua két cdu cac mit cét tinh toan nhu hinh vé sau:
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

2100 05

2.Xac dinh no1 luc do tinh tai.

Tinh tai tac dung 1én ban mit ciu gém c6 tinh tai rai déu do TTBT ctia ban mit cau,
TTBT cua 16p phu, va luc tap trung do lan can tic dung 1&n phan hing.

Ddi véi tinh tai ta tinh cho 1m dai ban mat cau.

- Ban mit cau day 180mm do d6 : DC(bmc)=0.18x1x24=4,32kN/m.

- Thiét ké 16p pha day 74mm, do d6: DW=0.074x22,5=1,665kN/m.

- Tai trong do lan can tac dung 1én phan hing : Thuc chit lyc tap trung qui d6i cta
lan can khong dat & mép ban mit cau nhung dé don gian trong tinh toan va thién vé
an toan ta coi dat & mép. Chon loai lan can ¢6 DC(Ic)=4,564kN/m.

Dé tinh ndi1 luc cho cac mat cit a,b,c,d,e ta v& duong anh hudng cia cac mat cit roi
Xép tai 1én duong anh huong. Do két cdu siéu tinh ta dung Midas dé tinh.

Bang hé s6 tinh tai:

Loai tai trong TTGHcuong do 1 TTGH st dung
DC 1.25/0.9 1
DW 1.5/0.65 1

*Noi luc tai mat cét a:
Momen tai mit cat a & momen phan hing. So d6 tinh dang cong xon chiu udn.
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Bg mén Két Ciu Xay Dung TKMH Két Ciu Bé Tong Cot Thép

1.665kN/m 4.32kN/m 4,564kN/m

I O O Y Y Y

750

1050

DC(bmc) x1.05x1.05 DW x0.9x0.9
2 T

Taco: Ma:77|:7/p +}/pDC(|C)xl.O5}

Thay s6 :

- Trong TTGH cuong d6 1: Ma=-9.186 kNm

- Trong TTGH stt dung : Ma=-7.260 kNm

*Tai cdc mat cit con lai, dé tao ra ung lyc tinh tai lon nhéat, trén phﬁn Dah duong ta
Xép tinh tai véi hé s6 >1, va phan 4m 14 <1. (cy thé xem & bang trén).

Két qua ta dugc bang sau:

. 2 N TTGH cuodng dol TTGH su dung
Mat cat Phan bah Ban mc Lop phu Ban mc Lop phu

B + 3.031 1.395 2.425 0.930

- -1.359 -0.249 -1.510 -0.383
C + 1.286 0.367 1.029 0.245

- -0.464 -0.515 -2.056 -0.792
D + 2.963 1.292 2.370 0.861

- -0.753 -0.257 -0.837 -0.396
E + 0.743 0.347 0.594 0.231

- -2.004 -0.509 -2.226 -0.783

3.X4c dinhndi luc do hoat tai
* Tai trong thiét ké dung cho ban mat cau va qui tac xép tai:
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Do nhip ctia ban S=2100<4600 mm phai duoc thiét ké theo cac banh xe cua truc
145KkN.

Vé6i ddm mut thira thi xe tai thiét ké hodc xe hai banh thiét ké phai bd tri trén chiéu
ngang sao cho tim cia bét ki tai trong banh xe nao ciing khon gan hon 300 mm tinh
tor mép lan can.

Khi xép xe 1én dudng anh hudng sao cho gay ra hiéu tng luc cuc han ca am va
duong.

* B& rong dai trong duong :

- Momen duong: SW=660+0.555=660+0.55x2100=1815 mm.

- Momen am : SW=1220+0.25xS=1220+0.25x2100=1745 mm.

- Phan hing : SW=1140+0.833X=1140+0.833x300=1390 mm.

* Noi luc do xe tai HL-93:

Cong thirc xac dinh momen trong TTGH cudng do 1 cho 1m dai ban mat cau:

P.A+IM).D> Y. 75.72,5.125.) v,
e PPy, 1757251253y,
sw sw

yPA+IM).Dy, 0 QEJ, 75725125y,
— A SVV_

y.P.(L+1M).x 1,75.72,5.1,25.x
han = 095 han
2.5W ™ 2.SW e ‘
Cong thic xac dinh momen trong TTGH str dung cho 1m dai ban mat cau: ’
Hoan toan tuong ty nhu cac cong thirc cia TTGH cuong d¢ 1 nhung trong do lay

7=l
Chuay : Trong cac céng thuc trén:
- X: la khoang cach tir mat cat a dén mot mat cat thudc phan hang.
- yi: 1a tung d0 dudng anh hudng tai cac vi tri bat Igi khi di chuyén hai truc

M hang =n

banh xe.
Sau khi tinh toan trén Midas ta dugc két qua nhu sau:
. 2 Trang thai gioi han cuong do 1
Mat cat A b Cc d e
Gia tri -15.609 29.087 -26.524 24.624 -23.871
(KNm)
Trang thai gi61 han st dung
Gia -8.919706 | 16.621074 | -15.15645 | 14.070992 | -13.6408
tri(kNm)

4T hop noi lyc do cac tai trong
Bang noi lyc:
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Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Mat cat
TTGH A b C d e
Cuong do 1 -24.795 33.512 -27.502 28.879 -26.384
Su dung -16.179 19.975 -18.005 17.302 -16.650
Vay noi lyc dé thiét ké ban mat cau:
Momen Duong Am Hang
Cuong do 1 33.512 -27.502 -24.795
Sur dung 19.975 -18.005 -16.179

5.Vat lidu thiét ké cho ban mit cau.
* Btong ban mit cau:
Fc’=35Mpa
Ec=29910.2 Mpa
* C6t thép:
Fy=300Mpa
Es=200000Mpa
6.Tinh toan cét thép chiu luc.
* Lép bao vé :
Theo bang 5.12.3-1cta tiéu chuan 22TCN 272-05:
+ Mép trén ban : 60mm vi ban chiu mai mon do vau 16p xe.
+ M¢ép dudi ban: 35mm.
* Sirc khang ubn cua ban:
+ M, =¢M,

+ Trong do : M, = Af, (ds —gj (lay momen d6i véi trong tam ctia khoi u/s

tuong duong)

a/Bé iri cot thép chiu momen dm cia ban mdt cau (xét cho Im bdn mdt cau) va kiém
toan theo TTGH cuwong do 1.

+ Khong xét t6i cdt thép chiu nén (s& bd tri cho momen duong ciia ban mit cau)

+ Momen tinh todn cho momen am cua ban mit ciu Mu=27.502 kNm.

Xét tai mot mat cit ta co:
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180
2
<
ds
/
/

n

1000 ‘ 0.85fc'

Ta co:
Af,
0,85.f.b
+ Két hop voi biéu thirc xac dinh Mn ta duoc phuong trinh x4c dinh As nhu sau:
PO -
'2.0,85.f. b
+ Gia sir khai thac hét kha niang chiu luc cta tiét dién, suy ra :

Mn:'\;'; =30,558KNm

+ Chi€u cao khoi tng suat tuong duong : a=

-A.f.d,+M =0

35-28

+Hé sb qui d6i B =0,85-0,05. 0,8

+ Gia sir chon thanh 13 ¢4 d=12.7mm va dié¢n tich mt cit s=129mm2
Khi d6: As=785(mm2) . Vay chon 7 thanh 13 c6 As=903(mmz2).

+ Kiém tra lugng cot thép toi da:

Piéu kién kiém tra : di <0,42.

S

Tacd:c =A5—'f.5 =11,382(mm)
0,85.f.B.b

Suy ra di 0,085 <0,42 Thoa man.

S

+ Kiém tra lugng c6t thép t6i thidu:
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Piéu kién kiém tra: p_, >0, 03% :
y

Trong d6:  p,;, = A__ 908 0,005
A, 180x1000

0,03f— 0, 032— 0,0025
f 420

y

Vay luong cot thép téi thiéu thoa man.

+ Cuy li tbi da giita cac thanh cdt thép:

Cu ki nay khong dugc vuot qua 1,5 chiéu dai ciu kién hodc 450 mm
Smax< 1,5x180=270(mm).

b/B4 tri cot thép chiu momen duong ciia bdn mdt cau(xét cho 1m) va kiém duyét
theo TTGH cuwong do 1.
+ Khong xét dén cbt thép chiu nén (b6 tri cho momen 4m cuia ban mit cau).
+ Momen tinh toan cho momen dwong ctia ban mat cau: Mu=33,512kNm.
+ Gia sir khai thac hét kha niang chiju lyc cta tiét dién:
M 32,512

Khi d6 momen khang danh dinh M, = ¢“ =09 =37,236(kNm) .
Mn
© (&
o o == 0.85fc’
PY @& ———fs
39

1000
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+ Gia sir chon thanh 16 c¢6 duong kinh d=15,9(mm) va dién tich mat cat 1a
$s=199(mm?2).

Khi d6 thay céc s liéu vao phuong trinh Xac dinh As ¢ trén ta duoc As=938(mm2).
Vay chon 5 thanh 16 c6 dién tich As=995(mm?2).

+ Kiém tra lugng cbt thép tbi da:

Diéu kién kiém tra: P 0,42

S

Tacd: c= As—fs =12,54(mm)
0,85.f.B.b

Do d6 : ¢/ds=0,09<0,42 vay diéu kién duoc thoa man.
+ Kiém tra lugng cot thép toi thiu:

Pidu kién kiém tra : p >0, 03%
y

A 9 __ 0,0055

A, 180x1000
0,03 =0,0322 ~0,0025
f 420

y
Vay diéu kién ndy da dugc thoa man.
+ Cu li to1 da gitra cac thanh thep khong qua 270(mm).
Ta c6 : So do bo tri cot thép ban canh.

Trong do : p,;, =

50 ox150

i A
50 1

5 Ix225

7.Kiém tra ban mit ciu theo trang thai gidi han str dung(kiém soét nit).

Doan Ngoc Hung 32 DT : 0916003768



Bg mon Két Ciu Xiy Dung TKMH Két Ciu Bé Tong Cot Thép

Piéu kién kiém tra : f, < f_ =min 0,61,

(dc - A)é
Trong d6 Z-1a thdng sb bé rong vét nit. Lay Z=23000N/mm ddi v6i cac cau kién
trong moi truong khac nghiét va khi thiét ké theo phuong ngang.

alKiém tra nirt doi véi momen dirong.

+ Momen duong 16n nhat & TTGH str dung Ma=19,975kNm.

+ Tinh fs:

- Xac dinh vi tri TTH:

Léy momen tinh v&i truc qua canh dudi cia mat cit:

Ta c0: Sz=[b.h+(n-1)As’+(n-1)As].(h-x)=b.h.h/2+(n-1)As’ (h-ds’)+(n-1) As(h-ds)
Thay s6 : x=90,76(mm).

- Tinh mmqt cua tiét dién ddi véi TTH: Ig=501287984(mm4).

- (g suat trong bétdng & mép ban dudi : fet=Ma.(h-x)/1g=3.56Mpa.
- Mit khac 0.8fr=0,8.0,63/32 = 2,98Mpa .

Vay mép dudi ctia ban mat cau bi nut.

(n-1A s
L ] jX
TTH
(n-1A's
L

Kiém tra bé rong vét nut:
- Xéac dinh lai TTH sau khi ti€t dién bi nut:
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Z (n-1As'

TTH

‘nAs

Tu hinh vé ta co:
o b.x?/2+(n-1)A.d, +nA.d,
~ bx+(n-DA +n.A

Thay s6: x=39,6(mm).

7 3
- MMQT cia tiét dién bi nut: 1, = b';
Thay s6 : Icr=84116271,95(mm4).

- (g suat trong cdt thép & mép ban dudi: f, =n

+(N=DA (x—d,)? +nA (ds —x)?

wzlm,ﬂwpa

cr

- dc=42,95(mm).
2.d,.1000

- A= =17180

-Vay: —%_ =236,28Mpa.
(dc - A)g

- 0.6fy= 180Mpa.

Vay fsa=180Mpa. o
Ta thay fs<fsa nén dicu kién veé vét nut da thoa man.

b/Kiém tra nirt doi voi momen am.

Tinh toan hoan toan tuong ty nhu trén, ta co:
- Momen am Ién nhat & TTGH stir dung Ma=-18,005 kNm.
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- (g suat trong bétdng & mép ban trén fcc=3,27 Mpa>0,8fr nén tiét dién d4 bi nit.

nAS'

TTH

(DA ]

L _bxt/2+(n-DA.(h—d,)+nA.(h—d,)

b.x+(n-1)A +n.A
Thay sb: TTh cua tiét dién sau khi bi nit cach mép dudi mot doan x=33 mm, do do
momen quan tinh caa tiét dién sau khi bi ntt Icr=79992233,05 mm4.

Ma(d, —x) =152Mpa.
|

cr

Ta co:

Vay g suat trong cdt thép & mép ban trén fs=n

Khoang cach tir trong tdm cbt thép dén mep ban trén
dc=60+12.7/2=66,35(mm)>50mm nén lay dc=50m

A 24,1000 o0

Suy ra: =234Mpa

1
(dc - A)g
Tu do tinh dugc fsa=min{234;180}=180(Mpa).
Ta thﬁy fs=152<fsa=180(Mpa).
Vay dicu kién vét nirt da thoa man.
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