TINH TOAN THIET KE MONG PON

XAy nha tron géi xin trinh bay cdc ki€n thUc vé tinh todn va thi€t k& méng don
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- L&p bé tdng da 4x6 méc 50, 100 day 100, gilr vai trd nhu cOt pha ddy.

- Cat 16t day 100-200, gi(r vai tro bién thodt nudc khi nén dat bio hoa bi bi€n
dang.

- COt thép dung loai c6 dudng kinh # 10
2. Trudng hop méng don chiu tdi thang dung diing tAm

Theo quy pham xiy dung 45-78, mOt méng ndng chiu tdi dUng ding tAm
dugc tinh theo trang thai giGi han vé bi€n dang cho nén dat, va trang thdi gidi han
vé cudng dd cho két cdu méng, gdm bOn budc nhu sau:

BuOcl:

Ki€m tra ap luc day méng dU nhd d€ khong giy viing bi€n dang déo qua 16n
trong nén, sao cho toan nén Ung x nhu vat thé dan hoi.

@.1)
Trong d6: p* — 4p lUc tiéu chudn G ddy méng.
2.2)
theo QPXD 45-70 2.3)
theo QPXD 45-78 (2.4)



g — trong 1Ugng don vi thé tich trung binh cUa bé tong méng va dat G
trén mong (=20, 22 kN/m”*)
F - dién tich ddy méng
Budc 2:
Ki€m tra bi€én dang cUa nén hodc d6 lin & tAm méng S:
S £ Sa 2.5)
Tinh todn d0 ltin cUa nén dat c6 th€ ti€n hanh v&i phudng phap tOGng phan tO
va dp dung cdc dang cong thUc sau:
voi (2.6)
Ba cong thUc trén dugc tinh toin vGi duGng cong e-p cUa thi nghi€m nén cO
két.
Hodc tinh d0 lin theo duGng e-logp
2.7)
Budc 3: Tinh bé day méng h
Bé diay méng h dugc chon sao cho méng khong bi chan cOt xuyén thlng qua.
Luc giy xuyén thlng bang véi dp luc ddy méng p* nhan vGi phan dién tich
d4y méng nam ngoai thap xuyén.
P,= pn-Sngodi idp xuyen = [Dl-(bc+2h,) (h.+2h,)].p" (2.8)
Luc chOng xuyén thlng bang vdi tich sO cla slic chOng kéo bé tong va dién
tich xung quanh cUa “thdp xuyén tinh to4n”.
Py = Y[ RiS vung quanh ctia thap suyen] # O, 75Ri[2 h, (be+h,)+ 2 h, (heth,)]
—0,75R..2 hy [2h,+ b, +h.] (2.9)
V@i chiu day lam viéc: h, = h-a,
Trong d6  a, — 18p bé tong bAo vé thép ddy méng
R, — sUc chOng cat cUa bé tdng méng.
b. — bé rOng cO cOt
h. — bé dai c6 cOt
Thép xuyén tinh todn dugc chon gan ding bang dién tich xung quanh cUa
khOi 1ap phuong canh b.+h, va day h,.
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Xem mat I-I nhu 1a mat ngam, moment tdc dOng 1én mat nay la
(2.10)

Dién tich cOt thép can thi€t, dugc tinh theo cong thlic gan ding sau:

@.11)

Xem mat II-1II nhu 12 mat ngam, moment tdc dOng 1én mat nay 1a
(2.10)

Dién tich cOt thép can thi€t, dugc tinh theo cong thUc gan diing sau:

@.11)

Vidu 2.1:
Thiét k€ méng don dudi chan cOt c6 kich thudc 0,3mx0,3m, Iuc doc tai chan
cOt N“=48T. Dat nén c6 g=1,92T/m?, c=0T/m?, j =30°.



Muc nudc ngdm G d0 sau 12m k€ tUr mat dat tu nhién.
Bé tong méng mac 250, c¢6 R,=110kG/cm?*; R,=8,8kG/cm’.
COt thép trong méng st dung loai c6 R, = 2300kG/cm?.
K&t qua thi nghi€m nén c6 két dat nén nhu sau:

p(T/m?) 0 2.5 5 10 20 40 64 80

e 0.632 0.612 0.591 0.584 0.573 0.56 0.551 0.54

Gidi:

Chon chiéu siu chdn méng 1a 1,5m.
1-X4c dinh s0 b0 kich thudc méng:
TU di€u kién

Gia st b=1m, tinh R*:

]1=30°=>A=1,15; B=5,59; D=7,95
R“=1(1,15.1.1,92+5,59.1,5.1,92)=18,31 T/m".

F #48/(18,31-2,2.1,5) = 3,198m".

Chon moéng c6 kich thu@c F=bx1=1,8x1,8 = 3,24m’.
2-Ki€m tra di€u kién On dinh nén:

R“=1(1,15.2.1,92+5,59.1,5.1,92)=20,07T/m>.

Vay => bPam bdo di€u kién Gn dinh nén.

3-Ki€m tra bi€én dang cUa nén:

Ung suat gy lan: s, = p*-gD; = 18,11-1,92.1,5=15,23T/m>.

Chia 18p dat dudi méng thanh cic 16p mdng cé chiéu day h;=0,45m.

DO 1dn téng cbng : S =2,55cm £ S, = 8cm

DPam bdo yéu cau v€ bién dang.

4- Tinh bé day méng h

Chon méng cé chi€u day h=0,4m.

Chiéu day 16p bé tong bdo vé a, = 0,05m.

Chiéu cao lam viéc h, = h-a, = 0,4-0,05=0,35m

Luc gay xuyén thUng:

P, = [bl-(b.+2h,) (h+2h,)].p"

=[1.8.1,8-(0,3+2.0,35).

(0,3+2.0,35)].1,15 8, 11=46,66T Luc ch6ng xuyén thl]ng:
P..=0,75R.2 h, [2h,+ b. +h.]
=0,75. 88.2. 0,35. (2.0,35+0,3+0,3) =60,06T

P.>P,=>D3am bdo yéu cau chOng xuyén thling

BANG KET QUA TINH LUN



2,88 152348
1 | 045 |025|0.898| 045 13312 |0 | 177698 | 0,6052 | 0,5755 | 0,0083
3,044 13,6809
2 05 |050|0ses| 045 [ 417 12950 163181 | 0,597 | 05771 | 00058
4,608 10,6034
4 00E 106054
3 135 | 075 | 0541 | 045 5,040 144627 | 05909 | 0,5791 | 0,0034
5.472 2.2420
5,472 2.24720
4 1.8 | 1.00|0385| 045 5904 || 129653 | 0,5897 | 0,5807 | 0,0025
6,336 5.8806
5 225 | 125 029 | 045 Q08 5,708 2:mph 112174 | 05885 | 05819 | 0,0019
7,200 4,418l
7,200 4,418l
6 27 | 1500194 | 045 |- 7632 [ | 113188 | 05873 | 05825 | 0,0014
a,064 28556
2,064 29556
F |5 |44 Uik g e 2496 | 11,1469 | 0,5851 | 0,5827 | 0,0010
8.928 2.3462
8 36 |2.00|0114| 045 [S72 1t 9360 | 222 | 11 4015 | 0,5849 | 05825 | 0,0007
9,792 1. 7368
o | 405 |225| 01 | 045 [ 22 10204 [ 1P gsa1 | 05838 | 0.5820 | 0,0005
10,656 1,5235
5-Tinh cot thép trong mong
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M. = 0,15.18,11.1,8.(1,8-0,3)%/8 = 10,54662Tm.
Fa1 = 1054662/(0,9.35.2300)=14,56cm*
Chon thép 13P12 khodng cach 140
Phuong con 1ai dugc tinh va b0 trf tUong tu.
3. Truong hop méng don chiu tai thang ding 1&ch tim nhé
Buocl:



Kiém tra diéu kién d€ nén con lam viéc nhu vat thé dan hoi:

hodc v&i mOt sO cong trinh ¢6 cau chay  (2.12)
Trong dé: p — ap luc tiéu chudn & ddy méng.

(2.13)
(2.14)
theo QPXD 45-70 (2.15)
theo QPXD 45-78 (2.16)
e,=M* /N*
esztcy/ c

gp — trong lugng don vi thé€ tich trung binh cla bé téng méng va dat &
trén méng (=20, 22 kN/m”)
F - dién tich ddy méng

Budc 2:

Ki€m tra bi€n dang cla nén hodc dd lin & tAm méng S:
S £ Sa (2.17)
P £y (2.18)

Vi gbc xoay iy hay i, theo phuoOng y (truc dai cUa méng) va géc xoay i, hay
i, theo phuong x (truc ngan clia méng) dugc xac dinh theo phudng phap tEng phan
t0 vGi cong thlc i,=DB,/b, va i,=I8 /b,

Hodc dugc xic dinh theo phuong phép 18p bi€n dang tuyén tinh

va (2.19)

Budc 3: Tinh bé day méng h, ti 1éch tim mOt phuong

Thép xuyén tinh todn dugc chon gan ding bang dién tich xung quanh cUa
khOi 1ap phuong canh b+h, va day h,.

Cung nguyén tac tinh todn nhu tr'Gng hgp méng chju tai ding tim, nhung do
phan luc diy méng phan bd khong déu, khd ning méng bi bé giy & khu vuc phan
luc day méng cuc dai nhi€u hon, nén can tinh todn v&i mOt mat bi xuyén bat 10i
nhat thay vi tinh cho cd thap xuyén thlng.
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er =0;5[pmux+p]]-Fl (220)
VOi F,=1/4[b*-( b.-+2h,)*+2b(a+b-b-h.)] (2.20)
Luc chOng xuyén ciing chi xét vGi mOt mat cla thdp xuyén quy udc.
ch = %[Rk-Smél mdt bén cUa thdp xuyén] # 0; 75Rk(bc+h0)h0 (221)

Vi chi€u day 1am viéc: h, = h-a,
Trong d6  a, — 1Gp bé tong bAo vé thép ddy méng
R, — sUc chOng cat cla bé tong méng.
b. — bé rOng cO cOt
Budc 4: Tinh cOt thép trong méng

D.S(PC+PDJ% 0.5(p,cHPy]
| |
e | B My | mic

Ml-li I | (b+bc)/2 |(b-bc)2 |
7 gl

.!' b # 1
Vi so do tai trong tdc dOng nhu hinh vé&, xdc dinh p'a, p's, pc, p'p.
Xem mat I-I nhu 1a mat ngam, xédc dinh:
Pag = 0,5(pa+ps)
Pcp = 0,5(Pc+pD)
TU d6 suy ra pua bang céch nbi suy
Xac dinh pouur = Max(pags; pep)




GOi b, =( b-b.)/2
Moment tai mat ngam I-I

M, = (,p'”’”"+2 l\)maxl—l) .ll.b]2/6 (2.22) )
Dién tich cOt thép can thiét, dugc tinh theo cong thUic gan ding sau:
(2.23)

Xem mat II-II nhu 1a mat ngam, xéac dinh:
pap = 0,5(pa+pp)
Psc = 0’5(PB+HC)

TU d6 suy ra pun bang cach nbi suy

Xac dlllh Pmaxir-n = Max(pAD; pBC)

GOi I, =( I-h.)/2

Moment tai mat ngam II-1I

M u=(Puniin+2 Pmaxirn) -b. 112/ 6 (2.24)

Dién tich cOt thép can thiét, dugc tinh theo cong thlic gan diing sau:
(2.25)

Vidu 2.2:

Thi€t k&€ méng don dudi chan cOt c6 kich thudc 0,3mx0,3m, Iuc doc tai chan
cOt N“=48T, moment M,“=3,6Tm. Dat nén cé g=1,92T/m?, c=0T/m?, j =30°.

Muc nudc ngdm G d0 sau 12m k€ tUr mat dat tu nhién.

Bé tong méng mac 250, ¢6 R,=110kG/cm?*; R,=8,8kG/cm’.

COt thép trong méng s dung loai c6 R, = 2300kG/cm?.

K&t qud thi nghi€m nén cO két dat nén nhu sau:

p(T/m?) 0 2.5 5 10 20 40 64 80

e 0.632 0.612 0.591 0.584 0.573 0.56 0.551 0.54

Gidi:

Chon chiéu siu chdn méng 1a 1,5m.

1-X4c dinh s0 b0 kich thudc méng:

T diéu kién

Gid sU b=1m, tinh R®:

j=30°=>A=1,15; B=5,59; D=7,95
R=1(1,15.1.1,92+5,59.1,5.1,92)=18,31T/m’.
F #48/(18,31-2,2.1,5) = 3,198m".

Chon moéng c6 kich thu@c F=bx1=1,8x1,8 = 3,24m’.
2-Ki€m tra di€u kién On dinh nén:

e,=M"/N“=0,075m

R“=1(1,15.2.1,92+5,59.1,5.1,92)=20,07T/m’.



Vay

=>P3am bdo di€u kién On dinh nén.
3-Ki€m tra bién dang cUa nén:
Ung sudt gy lin: s, = p*-gDy = 18,11-1,92.1,5=15,23T/m’.
Chia 1&p dat dudi méng thanh cic 18p mOng cé chi€u day h=0,45m.
Tuong tu vi du 2.1, d6 lin tOng cOng : S = 2,55cm £ S,;, = 8cm
P3am bdo yéu cau v€ bién dang.
4- Tinh bé day méng h
Chon méng c6 chiéu day h=0,4m.
Chiéu day 1Gp bé tong bado vé a, = 0,05m.
Chiéu cao 1am viéc h, = h-a, = 0,4-0,05=0,35m
Luc gdy xuyén thlng:
P =0’5[pmax+p]]-F]
VGi  Fy=1/4[b-( bo+2h,P+2b(a+bo-b-h,)]  =0,56m
Do =1,15.21,82=25,09T/m’.
p' =23,2T/m’.
=>P, = 1352T
Luc chOng xuyén thlng:
P..= 0,75Ry(b.+h,)h,]=0,75.88.(0,3+0,35).0,35=15,02T
P.>P,=>D3am bdo yéu cau chOng xuyén thling
5- Tinh cOt thép trong méng

My I
A &
H —pntt
o My I Ranld Pt
| (b+bc)2 |ib-bey2 |
h| A |
B 4 Y I
. 1
q B

pmﬁnﬂuﬂwa:; "
MII-III Frnil-ii

L (I+hey2 | (-heye |
" b |

Moment tai mat ngam I-I
M, =p",.1.b//2=20,83.1,8.((1,8-0,3)/2)2/2=10,545Tm.



F..1 = 1054500/(0,9.35.2300)=14,56¢cm*
Chon thép 13P12 khodng cach 140
Moment tai mat ngam II-1T
Miir =(Punir.ir+2D" wax) - b.1/6
=(21,542+2.25,091).1,8.((1,8-0,3)/2)"2/6=12,1035Tm.
F..i = 1210350/(0,9.35.2300)=16,71cm*
Chon thép 15P12 khodng céch 120

Vidu 2.3:

Thiét k€ méng don dudi chan cdt c6 kich thudc 0,3mx0,3m, Iuc doc tai chan
cOt N“=50T, moment M,“=3,75Tm, moment M,“=1,25Tm. Pat nén c6 g=1,89T/m’,
¢=3,01T/m?, j =20°.

Muc nudc ngam G d0 sau 11m k€ tUr mat dat tu nhién.

Bé tong méng mac 300, ¢6 R,=130kG/cm?*; R,=10kG/cm’.

COt thép trong méng s dung loai c6 R, = 2300kG/cm?.

K&t qud thi nghi€m nén cO két dat nén nhu sau:

p(kG/cm?) 0 0,25 05 1 2 4 6,4 8

e 0,719 0,705 0,69 0,673 0,639 0,594 0,54 0,504

Gidi:

Chon chiéu siu chdn méng 1a 1,5m.
1-X4c dinh s0 b0 kich thudc méng:
T diéu kién

Gid sU b=1m, tinh R*:

71=20°=>A=0,51; B=3,06; D=5,66
R“=1(0,51.1.1,89+3,06.1,5.1,89+5,66.3,01 )=26,68T/m".
F 1 50/(26,68-2,2.1,5) =2,138m".

Chon moéng c6 kich thu@c F=bxl=1,4x1,8 = 2,52m’.
2-Kiém tra di€u kién On dinh nén:

e,=M"/N“=0,075m
e.=M"“/N“=0,025m

R°=1(0,51.1,4.1,89+3,06.1,5.1,89+5,66.3,01 )=27,06 T/m>.
Vay



=>P3am bdo diéu kién 6n dinh nén.
3-Ki€m tra bi€n dang cUa nén:
Ung suét gdy lan: s, = p*-gD; = 23,14-1,89.1,5=20,31 T/n’.

Chia 18p dat dudi méng thanh cic 16p mdng c6 chi€u day h;=0,56m.

DO ldn téng cOng : S = 6,519cm £ S, = 8cm
P3am bdo yéu cau v€ bién dang.

2E35 203063

1 | 130|056 | 040 | 079 | 056 | 33642 214875 | 06992 | 06357 | 0.0211
3293 155404
3 E93 159404
2 | 130 | 112 | 080 | 053 | 056 [ | 44226 [ | 177740 | 06935 | 06466 | 0.0155
4957 107623
4957 10,7623
3 | 130|168 | 120|034 | 056 54210 143041 | 06224 | 06584 | 0.0099
6010 £.8838
6010 58838
4 130 [ 224 [ 180 [ 021 [ 056 [ 85394 [ 121439 | 06848 | 06657 [ 0.0063
7069 437252
7069 437252
5 | 130 | 28 | 200|014 | 056 [ {75978 [ | 111819 | 06812 | 06600 | 0.0041
8127 28420
2.127 28479
6 | 130 | 336 | 240 | 011 | 056 | 26562 112046 | 06776 | 06629 | 0.0029
9185 22540
9185 22540
7 | 130 | 392 | 220 | 008 | 056 [0 | 97146 [T | 116843 | 06740 | 06673 | 00022
10,244 1.6254
10,244 1.6254
2 | 130 | 448 | 320 | 006 | 056 10773 | | 122655 | 06704 | 06653 | 0.0017
11,302 1.7996
11,302 1.2996
9 | 130 | 504 | 360 | 005 | 056 |07 | 11831 [ 77| 130295 | 06668 | 06627 | 0.0014
12 361 1.0965
4- Tinh bé day méng h
Chon méng c6 chiéu day h=0,45m.
Chiéu day 18p bé tong bao vé a, = 0,05m.
Chiéu cao 1am viéc h, = h-a, = 0,45-0,05=0,4m
Luc giy xuyén thUng:
th =p*tb~F1
VGi  Fy=1/4[b°-( bo+2h,P+2b(a+b.-b-h,)]  =0,4675 n?’.

Céng thlec xdc dinh p"s, p"s, p"c, p"p:
p'y =34,76 T/m’.
p'p =29,87 T/m?.
p'y =32,02 T/m?.
p'o =28,18 T/m?’.
p¥u=( p"sat+ p"p+ pa+ p'p)/4=31,208 T/n’.
=>P,=1459T




Luc chdng xuyén thlng:
P..= 0,75Ry(bo+h,)h,]=0.75.10.(0,3+0.4).0.4=2] T
P.>P,=>D3am bdo yéu cau chOng xuyén thling
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5- Tinh cOt thép trong méng
Moment tai mat ngam I-I
M. = (Punri+2 pnmaxl—[)-l-blz/6
=(27,136+2.29,057).1,8.((1,4-0,3)/2)2/6=7,7365Tm.
F.. = 773650/(0,9.40.2300)=9,34cm’
Chon thép 12P10 khodng cach 150
Moment tai mat ngam II-1I
My =(pwniut+2 pnmax) .b. 112/ 6
=(27,563+2.32,317).1,4.((1,8-0,3)/2)"2/6=12,1008Tm.
F..1 = 1210080/(0,9.40.2300)=14,61cm?
Chon thép 13P12 khodng cdch 110
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4. Méng don chiu dong thoi tai diing, moment va tai ngang

Khi moment va luc ngang tic dOng 1én méng tuong ddi nho so v&i luc ding,
méng c6 khuynh hudng trugt phang, hé can bang cla luc clla méng nhu sau: N* va
M," cin bang v&i tOng phdn luc dat nén p, dudgc tinh toidn nhu méng chiu tai 1&ch
tAm va ki€m tra an toan chOng trugt clla méng theo di€u kién sau:

Q" cAn bang v4i tOng Iuc chOng cat ddy méng sxF

(2.28)

Do d6, ngoai cdc budc tinh todn nhu bai toin méng don chiu tai thang ding

1éch tAm nhO can ki€m tra thém di€u kién On dinh chOng trugt ngang.

Vidu 2.4:

Thiét k€ méng don dudi chan cOt c6 kich thudc 0,3mx0,3m, Iuc doc tai chan
cOt N“=50T, moment M,“=2,5Tm, luc ngang Q,“=5T. Pat nén cé g=1,89T/m’,
¢=3,01T/n?%, j =20°.

Muc nuGc ngam G d6 sau 11m k€ tUf mat dat tu nhién.

Bé tdng méng mdc 250, ¢6 R,=110kG/cm*; R,=8.8kG/cm’.

COt thép trong méng sU dung loai c6 R, = 2300kG/cm?>.

Két qua thi nghi€m nén cd k€t dat nén nhu sau:

p(kG/cm?*) 0 025 05 1 2 4 6.4 8

e 0,719 0,705 0,69 0,673 0,639 0,594 0,54 0,504




Chon chiéu siu chdn méng 1a 1,5m.
1-X4c dinh s0 b0 kich thudc méng:
TU di€u kién

Gia st b=1m, tinh R*:

1=20°=>A=0,51; B=3,06; D=5,66
R“=1(0,51.1.1,89+3,06.1,5.1,89+5,66.3,01 )=26,68T/m".
F 1 50/(26,68-2,2.1,5) =2,138m".

Chon moéng c6 kich thu@c F=bxl=1,4x1,8 = 2,52m’.
2-Ki€m tra di€u kién On dinh nén:

Chon bé day méng h=0,5m.
ey= M“/N“= (M“.+ Q,.h)/ N“= 0,Im

R*=1(0,51.1,4.1,89+3,06.1,5.1,89+5,66.3,01 )=27.06 T/m>
Vay

=> Pam bdo di€u kién 6n dinh nén.
3-Ki€m tra bién dang cUa nén:
Ung sudt gy lin: s, = p*-gD; = 23,14-1,89.1,5=20,31 T/m".
Chia 1&p dat dudi méng thanh cdc 18p mOng cé chi€u day hi=0,56m.
Tuong tu vi du 2.3, d0 lin tOng cOng : S = 6,519cm £ S,, = 8cm
=>P3dm bdo yéu cau v€ bi€n dang.
4- Tinh bé day méng h
Chon méng c6 chiéu day h=0,5m.
Chiéu day 18p bé tong bdo vé a, = 0,05m.
Chiéu cao 1am viéc h, = h-a, = 0,5-0,05=0,45m
Luc gdy xuyén thlng:
Py =0,5[ppax+pi]-F
VGi  F=1/4[b-( bot2h,P+2b(a+b-b-h,)]  =0,41m’.
Dwae =1,15.23,14=34,218T/m’.
Pl =21542T/m’.
=>P, = 135IT
Luc chOng xuyén thlng:
P..= 0,75Ry(bo+h,)h,]=0.75.88.(0,3+0.45).0.45=22,28T
P.>P,=>D3am bdo yéu cau chOng xuyén thlng
5- Tinh cOt thép trong méng
Moment tai mat ngam I-I
M., =p"s . 1.b7/2=724524Tm.
F.i=7,78cm?



Chon thép 10P10 khodng cach 180
Moment tai mat ngam II-1I

M[].[[ = (pinn11—1[+ anmax) .b. l]2/6= ]2, 64156Tm.

FaI—I = 13,57cm2
Chon thép 12P12 khodng cach 120
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