MOT CACH TINH TOAN MONG PAI PON BA COC
Ts. Phan Dung

I- Dit van dé

1.1. Trong thyc t& thi€t k€ nén méng cong trinh c¢6 thé gip trudng hdp khong thé
tranh dudc viéc st dung méng coc dai don véi ba coc.
Hudng din bd tri va ciu tao méng coc ki€u nay c6 thé tim thdy & mot s& tai liu
[1, 5, v.v..], nhung con qud it hodc hidu nhu chua ¢6 cdc chi din vé tinh todn thi&t
k€.

1.2. Bai bdo nay trinh bay cdc dic diém tinh méng coc dai don ba coc trong xay dung
dan dung cong nghiép v6i mit bing bd tri coc 1a tam gidc déu, dua trén cdc dicu
khodn cta tiéu chudn thi€t k&€ méng coc hién hianh & nudc ta.

II- Khoi méng quy uée

Gid st c6 mit bing bd tri ba coc trén dinh clia mot tam gidc déu, vdi budc coc:
S> 3d (xem hinh 1).

st

Hinh 1: Tié€t dién bao ctia nén coc tai mic day dai

Tié€t dién nén coc tai mitc ddy dai dugc ding lam cd sé dé€ xdc dinh kich thudc
khdi méng quy udc 12 mot tam gidc déu ABC (canh s’ ngoai ti€p vdi nén coc
nhu & hinh 1.

S'=S +2AS

S'=S++/3d (1)

d = dudng kinh ti€t dién coc (m)
N&u coc c6 ti€t dién vudng, canh a thi
d=d, ~1128a )
V6i chiéu dai coc L. thi khdi méng quy udc ¢ dang khdi chdp cut tam gidc
déu nhu hinh 2.



Hinh 2: Khdi méng quy udc dang khdi chép cut ddy tam gidc déu

Pdy khéi méng quy udc (ké qua mit phing miii coc): A'B'C/, canh S, trung
tuyé&n B'E dugc tinh nhu sau:
B’E=B'B + BD + DE

BB =Ltan¥
BD=£S’

2

1
DE =3 L. tan'¥

Piat BE=hthi

h™ = ?(S’ ++/3L tan ¥) 3)
Tir (3) suy ra chiéu dai canh ca tam gidc déu A'B'C”:

S =S5 ++/3L tan V¥ 4)

III- Tinh phan 4p Iyc nén tai ddy khoi méng quy uéc
3.1. Momen quén tinh chinh trung tdm ctia d4y khoi méng quy udc
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Hinh 3: Sd d6 tinh cdc momen quén tinh
chinh trung tim clia ddy kh6i méng quy udc

Pit hé truc XO,Y tai trong tim ddy khdi méng quy uéc A'B'C’ (Hinh 3).
Dién tich ddy kh6i méng quy uéc:
J3

A= Ts*2 (5)

Cdc momen qudn tinh chinh theo truc X: Jx va truc Y: Jy theo [6] dudc tinh nhu
biéu thic sau:
NEp

Jy=Jy = %S ! (6)
3.2. Phén 4p luc nén tai ddy khdi méng quy uSc
Céc tdi trong ngoai tdc dung Ién ddy khdi méng quy uSc dude phan tich thanh
cdc thanh phin tdi trong trong cdc mit phing XO,Z va YO, Z:
P = Luc thing ding
Hxo: vd Hyo; = cdc luc nim ngang
Mxo; va Myg; = cdc momen

Hinh 4: So dd tinh phan 4p lyc nén tai ddy méng khdi quy u6c

3



Khi ddy méng khdi quy udc chiu luc 1éch tAm trong mit phing XO,Z thi cong
thitc tinh phan 4p luc dat la:

p:hﬁL—MYOlX (7
A Jy
Vi oox,=x; = %S* (8)
Nén p= pA/ = p = pA/B/
4 P M
Parg = 73 8821 +16—224 )
Toa do cta diém C”:
X, = By (10)
3
Nén
4 P, M
o _32—Xr 11
\/— S > g9 (1)
Piéu kién d€ pd > 0 1a:
€0 = NF')Y°1 <0,2165S" (12)

o1
Bing cdch tuong ty nhu trén, phdn lyc dat trong trudng hop ddy khdi méng quy
wdc chiu lyc 1&ch tAm trong mit phing YO,Z dugc tinh nhu sau:

j‘_ 2221 (13)

_iPOl +4_8MX01 (14)

pA/,B’ - \/és*z - \/§ S*S
Piéu kién dé Py’ >0 1a:
€yo = % <0,0835" (15)

o1

Gia thi€t ring phéan 4p luc dudi ddy khdi méng quy uSc phan bd tuyén tinh thi
gid tri phan lyc tai ba dinh s€ la:

4 POl 48 MXOl |leOl
i * +16 16
pA \/gsz \/_ 53 S ( )

4 POl 48 MXOl |\/IYOI
= e +16 17
= 4 Por _3p Mo (18)

\/_ S*Z S*3

IV- Pic di€m xdc dinh dp hyc tinh todn ctia nén dat

Ap lyc tinh todn ctia nén dat tai khdi méng quy wéc dugc xdc dinh theo cong
thitc (40) cda tai liéu [3], trong d6 chiéu rong b cla méng dugc thay bing gid
tri chi€u rong tuong ducng: bey (s do hinh 5).
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Hinh 5: So dd tinh ddy méng tuong duong

Thyc hién quy d6i diy méng tam gidc déu A'B'C’ canh S” vé ddy méng hinh
chit nhit tuong dudng c6 kich thudc: beq va le, thod man dong thdi cdc diéu
ki€n sau:

- Tam O, va hé truc XO,Y khong ddi

- Dién tich biing nhau

- Momen quén tinh trung tim theo canh Y bing nhau

V2

Ta cé: qu =7S* (19)
'\/§ *

Va b,=—-=S 20

"2 0

V- Phan bd ng suit thing ding o,, do tdi trong gy ra trén dudng thang ding
ké qua tim ddy méng quy uée O;:

Vi ddy méng quy udc 1a hinh tam gidc nén phdi 4p dung cich tinh gan ding dé
xdc dinh ng suat o, dd dugc néu trong [2] theo nguyén 1y sau:
Chia dién chiu tdi (ddy méng quy udc) thinh nhiéu dién nhé F;, thay thé tai
phan bd thanh luc tap trung P; va dit tai trong tAm clia mdi dién, tim khodng
cach dit lyc r; @€ nhan dugc hé s6 phan bd ng suit k;, ng sudt thing ding tai
dd sau Z dudc tinh theo cdng thitc di biét:

1
GZ:?ZkiPi (21)
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Hinh 6: So d6 phan chia dién chiu tai
(mdt nira ddy khoi méng quy uée)

Vi cach chia ddy khdi méng quy udc nhu hinh 6, ta nhan dudc:

V3

F=F=FR=—-S" 22a
1= =R =5 (22a)
F,=F,=F= %s*z (22b)

P=P =P.=2>g"% 23a
1= == p (23a)
V3 ..

P,=P,=P,=~-S" 23b

3 4 6 72 p ( )

. S

Va: rn=r,= ry (24a)
r,=0,288675S" (24b)

r; = 0,4339035 S° (24c¢)
ry=0,242161S" (24d)
re=0,388889 S” (24e)

Theo [2] d€ dat dd chinh xdc clia cdc Gng sudt tinh dudc 1 < 6% thi viéc phan
chia dién chiu tai va chon vi tri 40 sdu diém tinh Z phai thda min diéu kién
sau:
Jo < 1 (25)
R, 2
o) day: 1y = kich thudc 16n nhat clia dién chia
R, = khodng c4ch ti trong tAm dién ndy dé&n di€m tinh ¥ng suit
D3&i vé6i bai todn dang dugc xét, diéu kién (25) c6 thé biéu dién nhu sau:
7<03S (26)



VI- Phan tich ndi lyc méng coc
Theo so dd hinh 7a, tdi trong dudc phan tich thinh cdc thinh phin va dit tai
trong tim ddy dai O:

Hinh 7: Sd d tinh ndi luc méng coc
P, = luc thing ding
Hxo, Hyo = cdc Iyc nim ngang
Mxo, Myo = cdc momen
Ap dung cong thitc (44) trong [3] cho trudng hdp méng coc chiu luc 1éch tim
trong mit phang xoz ta dugc luc thing ding trén coc 1 va coc 2 1a:

P, 3M
N = -0 + - __ YO 27
125 5 g (27)
Va coc 3:
NP 203 My 28)
3 3 S
Piéu kién dé€ coc 3 khong chiu nhd 1a
€0 = Myo <0,28S (29)
PO
Tuong ty nhu vdy cho mit phing yoz ta ciing nhin dudc lyc thing ding trén
coc 1va2:
P, M
N1,2 = ?O T SXO (30)
Va coc 3:
N _F (31)
3
Piéu kién dé coc 2 khong chiu nhd 1a
P, 3

Né&u méng coc chiu tdi nhu sd @6 7a thi luc thing ditng trén cic coc 1a:
N, = Poy Mo, V3 My (33)
3 S 3 S




N2 = P_ef_ Msxo +§ MSYO B9

Chd y ridng cdch phan tich coc chiu lyc ngang § méng dai don 3 coc khong c6 gi khdc
nén khong trinh bay & day.
VII- Vi du minh hoa
Cho mot méng dai don ba coc dong bing bé tong cot thép ti€t dién vudng
30x30cm nhu hinh 8.

>
h=1,5m

Hu
0 -
5 Lop 1
£ Lop 2
s
ll Lép 3
< J §Z \/

S=1,2m

Hinh 8: So dd k&t cAu méng dai don ba coc

S6 liéu dat nén cho & bing sau:

Danh muyc Lép 1 Lép 2 Lép 3
1- Tén dat a sét a sét Cat tho
2- Chiéu day (m) 3,3 2,7 0
3- Trong lugng don vi tu nhi€n,yw (KN/m?) 17 18 17
4- Hé sd rong, ¢ 0,81 0,65 0,63
5- Chi s déo, A (%) 0,1 0,2 -
6- Do dic trung tuong doi, B 0,54 0,7 -
7- G6c ma st trong, ¢ (d0) 19 24 30
7- Luc dinh don vi, ¢ (KPa) 5 12 -
8- Modun bién dang, E, (KPa) 10.000 11.000 20.000




Giai

Céc tai trong ngoai: Po = 1500 KN

Hyo= 10 KN
MYO =50 KNm
Yéu cau: 4p dung cdch tinh ki€n nghi d€ phan tich chuyén vi — nodi lyc méng
coc da cho.
1- Xdac dinh dudng kinh tuong duong theo (2)
deq =0,339m
2- Kich thudc ti€t dién bao cia nén coc tai day dai theo (1):
S’ =1,2+/3x0,339
S’ =1,787m
3- Géc ma sdt trong trung binh trong pham vi chiéu dai coc:
0, = 19x18+24x2,7+30x12 _ 230 6842
57
4- Géc md clia khdi méng quy udc:
Y= % x 23,6842 = 5°,96105
¥~ 6°
5- Chiéu dai canh clia tam gidc déu ddy kh&i méng quy udc theo (4):
S" =1,787 +/3x5,7x0,105104 = 2,82483 m
6- Dién tich ddy cia kh&i méng quy udc theo (5)
A= @ x 2,82483° = 3,4553 m’
7- Trong lugng khdi méng quy udc c6 ké trong lugng méng coc
Gimqu=3,4553x20x1,5+17,474(3,4553-0,27)5,7+25x0,27x5,7
=197,794 KN
8- Cdc thanh phan t3i trong tai tim O, clia ddy kh&i méng quy uéc:
Po; = 15004+197,794=1697,794 KN
HXOI = 10 KN
MYOl = 50+10x5,7=107KNm
9- Chiéu rong tuong duong cla day khdi méng quy udc theo (20):

, -3
eq 2\/5

x2,82483=1,72985 m

10-Ap luc tinh todn tai mat phing mii coc:

m; =14
m,=1,2
k=1,0
¢ =30°
A=1,15
B =5,59



14x12

R (1,15%1,72958 x17 + 5,59 x 7,2 x17,375) =1231,65 KPa

11- Ap lyc gdy lin & ddy khdi méng quy uSc véi gid dinh phin bs déu:
Py = 1697,794 —-17,375x7,2 = 366,26 KPa
3,4553
12- Dy bdo do 1dn cudi cing clia méng coc:
12a. Tinh cac luc P; theo (23):

7

P, =P,=Ps= 3—(::(2,82483)2 x 366,26 =140,615 KN

P,=P,=Pg= %Pl — 70,3076 KN
12b. Tinh cdc khoang cédch r; theo (24):

r =15 =0,470805 m

r, =0,815458 m

r;=1,2257 m
1, = 0,684064 m
re = 1,09855 m

12¢c. Tinh cdc Gng sudt gdy lin o, theo (21), con dd lin cudi cing dugc tinh
bing phudng phip phin ting cdng lin:
~08x05 26:
= 20000 &P
Vi gia thiét chiéu day 16p chiu nén: H,, = 3,5m
K&t qua tinh todn ghi & bang 1.
13-Kich thu6c méng coc khi chiu tdi 1éch tAm phdi thda min cdc diéu kién sau:

puw <R (13a)

Pmax < 1,2R (13b)

pr. < 1,5R (13c)
Trong do:

R =4p luc tinh todn (xem budc 10).
Pub = 4p luc trung binh dudi ddy kh6i méng quy uéc
Pmax = 4p luc 16n nhat tai mép ddy khdi méng quy u6c (trudng hop léch
tam mot phuong) theo (9).
p:.. = ap luc 16n nhat tai géc (dinh) clia ddy khdi méng quy uGe
khi 1&ch tam hai phuong, theo (16).
O vi du nay:
4 1697,794 107
Poax =Puve =~ 3 (2.82483)” +16x (2,82483)°
Py = 491,36 + 75,9498 = 567,31 KPa
puy = 491,31 KPa
Né&u chid y dén két qua & budc 10 thi diéu kién (13) 1a thda man.
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Béng 1: Tinh lin cda méng coc

rl,S/
Z

rz,%
YA

"
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i

Diémtinh | Z(m o (03) | o, (Kpa) | S (em)
Ky K, Ky K, Kq
0 366,26
094101 | 163092 24514 | 136813 21974 337,653 | 0.6753
! 0,5 009801 | 0018675 | 0003695 | 003402 | 008235 | -0%-046 sess | 0553
0470805 | 0815458 | 12257 | 0,684064 | 109855 : :
’ 10 028991 | 013201 | 004889 | 018462 | 006576 | >
031387 | 0543639 | 0817133 | 0456043 | 0,732367 202,803 | 044056
) 13 0379555 | 025184 | 013201 | 029549 | 0464155 | 03336
0235403 | 0407729 | 061285 | 0342032 | 0549275 136,759 | 02735
4 20 041500 | 032377 | 021654 | 036322 | 024663 | 110182
0188322 | 0,326183 | 049028 | 0,273626 | 0,43942 94,1353 | 0,1883
: 2.3 043687 | 036870 | 027882 | 040039 | 030376 | 50886
0156935 | 00271819 | 0,408567 | 0,228021 | 0,366183 67,8201 | 0,1356
6 3.0 044823 | 040039 | 032377 | 041967 | 034643 | /216
0134516 | 0,232988 0,3502 0195447 | 0,567286 49,997 0,100
! 3,5 045777 | 041967 | 035764 | 043287 | 023634 | 424422
S, =223
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14- Tinh luc thflng ding tai dau coc theo (27) va (28):
N, 1500, 33 50
3 3 12
N; =N, =500 + 24,0563
N; =N, =524,0563 KN
N, = % —2x24,0563=451,887 KN
Ghi chd: Vi du biing s6 nay chi nhiim minh hoa cédc cdch tinh va viéc 4p dung
céc cong thitc tinh ki€n nghi, do d6 diy khong phai 12 mot thi€t k&
miu méng dai don ba coc.

VIII- K&t luan

8.1. Pay la mot cach tinh téan don gian méng dai don véi ba coc dung cho xay
dung dan dung — cong nghiép, chi y&u dua trén tiéu chuin thi€t k€ méng
coc hién hanh.
Tuy nhién, do dic diém riéng cia dang méng coc nay budc ta phai chdp
nhan mot sd gid dinh nhat dinh d€ tan dung dugc cdc ki€n thifc cd hoc vat
rin bi€n dang, cd hoc di't trong qué trinh x4y dung cach tinh.
Va nhu th€, cich tinh ki€n nghi chi 12 gdn ding nhung c6 th€ chip nhin
dudc khi thi€t k&€ méng coc dai don trén ba coc.

8.2. Cdc cong thitc trong bai bdo ndy dudc xay dung trén c6 sd mit bing bo tri
coc dang tam gidc déu.
Tur k&t qua thu dugc & diy ta c6 thé x4y dung cich tinh cho trudng hdp mit
bing bd tri coc dang tam gidc cAn va thAm chi cd tam gidc thudng nita.
Do khudn khd clia bai bdo ma viéc lva chon hgp 1y dang tam gidc ciing
nhu khodng céch giita cdc coc khong dudc xét dén.
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