MOT CACH TINH TOAN MONG PAI PON BA., CQC‘
” Ts. Phan Diing

I- Pat van dé . , R o
1.1. Trong thuc t& thi€t k€ nén méng cong trinh c6 the gip trudng hgp khong the
tranh dugc viéc st dung moéng coc dai don véi ba coc. :

Huéng din bd trf va cdu tao méng coc ki€u nay ¢6 thé tim thdy & mot s& tai liéu{ ;
[1, 5, v.v..], nhung cdn qud it hodc hiu nhu chua c6 cdc chi din vé tinh todn thi€t | . -

k€.

1.2. Bai’bdo nay trinh bay cdc dic diém tinh moéng coc dai don ba coc trong xay dung

dan dung cong nghiép v6i mit bing bd tri coc 13 tam gidc déu, dua trén cdc diéu |
khodn cta tiéu chuén thi€t k€ méng coc hién hanh & nuéc ta.
II- Khéi méng quy ude

Gia st ¢6 mit bing bd tri ba coc trén dinh cda mdt tam gidc déu, véi bube coc:
S>> 3d.(xem hinh 1). :

S

Hinh 1: Ti€t dién bao clia nén coc tai mic ddy dai

Tiét dién nén coc tai mitc ddy dai duge ding 1am cd sd d€ x4c dinh kich thuéc = -

kh6i méng quy uéc 12 mot tam gidc déu ABC (canh S') ngoai ti€p v6i nén coc
nhv & hinh 1. ?

S'=S+2AS
S' =S+4/3d - (1)
o] day .
d = dudng kinh ti€t dién coc (m)
N&u coc c6 ti€t dién vudng, canh a thi .
d=d, =1128a : )
Véi chiéu da1 coc L. thi kh6i méng quy udc c6 dang khdi chép cut tam gidc

déu nhu hinh 2.



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

P4y khdi méng quy udc (ké qua mit phing mili coc): A'B'C/, canh S, trung .
tuyén B’E dudc tinh nhu sau: ‘
B’E=B'B + BD + DE

BB’ =Ltan¥

DE:lLC tan 'Y
5 e

Pat BE=h"thi

NE

h' = (8" /3L tan '¥) 3)
Tir (3) suy ra chiéu dai canh cla tam gidc déu A’B'Ck
S' =S ++3L¢ tan ¥ 4)

III- Tinh phan 4p lyc nén tai ddy khéi méng quy uée
3.1. Momen qudn tinh chinh trung tdm ctia ddy kh&i méng quy udc



Hinh 3: So @6 tinhfcéc momen quén tinh
chinh trung tdm cla d4y khdi méng quy udc

Dit hé truc XO,Y tai trong tim day khéi mong quy uéc A'B'C’ (Hinh 3)
Dién tich ddy kh6i méng quy wéc: 5 : e
ey N s ' Az.—a\/-——%-'s-"z L L e Z“ v - (5
4 e
Cdc momen qudn tinh chinh theo truc X: Jx va truc Y: Jy theo [6] dudc t1nh nhu"
bi€u thitc sau:
JX=JY=5\%S'4 | (6) |
3.2. Phan 4p lyc nén tai ddy kh01 méng quy udc
-Céc tai trong ngoai tdc dung 1én d4y khdi méng quy udc dugc phan thh thanh;
c4c thanh phin tdi trong trong cdc mit phing XO,Z va YO, Z:
Poi1 = Luc thang du’ng,r -
Hxo: va Hyo = c4¢ lu'c nim ngang
Mxo1 va Myo; = cdc momen




Khi day mong kh01 quy udc chiu lu’c léch tAm trong mit phing XO, Z thi, cong}
thitc tinh phdn 4p luc 44t la:

A Jy ) ’
Vi o ox,=x,= %S' " (8
Nen p=py=Py =Py
4 P M ' ‘
e Ht Puy = Fgz T10g0 )
W L TQa d6 cia diém C" o
Xy = —QS' (10)
3 ‘
Nén |
o ¢ : —}%—32——1\’;0‘ A (11) S
" Piéukién dé pd’ > 0 1a: (‘}/k ku,w, M) (e xl/u&q v/ WMWQ?W :
ey =20 <001658" (12) Ber
P, . |
Bing cdch tuong ty nhu trén, phan Iyc dat trong tru’6ng hgp ddy khdi mc’)ng qu ,,
u6c chiu Iyc 1éch tim trong mit phing YO,Z dugc tinh nhu sau: :
4 P,
- 13
\/—' S 2 ( )
4 P, 48 M,,
Pa, B’ \/— S'zl \/— g 1 (14)
Piéu kien dd Py’ > 01a: (W k\um hu,)
€yo = Myor <0,0838° f (15)
POI L
Gia thiét ring phdn 4p lyc dudi ¢4y khdi méng quy uSc phin bd tuyen tinh ttﬁ;
g1a tri phan lyc tai ba dinh sé 1a:
9 4 P, 48 M,o: . Myo
ok aflug it 3 16— (16)
}Q/ v “Bst TR s
4 PO] 48 MXOI 16 YOI (17)
J’ 57 3 §° S”
4 P, .M
2 32—t 18
" 3" S 19

IV- Pic diém xdc dinh 4p lyc tinh toan cda nén dat
Ap luc tinh todn cda nén dit tai khoi méng quy udc dugc x4c dmh theo cong
thitc (40) clia tai liéu [3], trong d6 chiéu rong b clia méng dudc thay bing gid -
tri chiéu rdng twong duong: b, (so d6 hinh 5). ]

K:—W-:—l!h (A’b’l +H’\X1;"'DC1) 4 ‘7’
| T
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Hinh 5: So @6 t1nh ééy méng tu’dng du’dng |
Thuc hién quy d6i ddy méng tam gléc deu A'B'C’ canh S* vé day rnong hmh
chit nhat twong duong c6 kich thudc: beq va leq thod min ddng thdi cédc didu ;
ki€n sau: :
- Tam Oy va hé truc XOY khong déi
- Dién tich bang nhau

- Momen quan tinh trung tdm theo canh Y bing nhau o
Ta CO: ‘leq _ gs C «u .,._.b,.,’ PR (19)
. ; ﬁ . : : :
Va b, =—=S ‘ L 20
_ eq 2\/5' : ( ) :

ké qua tim ddy méng quy wdc O;:
Vi d4y méng quy wéc 13 hinh tam gidc nén phai 4p dung cdch tinh gan dung de
x4c dinh Wng sui't o,, 44 dudc néu trong [2] theo nguyén 1y sau: T
Chia dién chiju tdi (ddy méng quy u6c) thinh nhiéu dién nhd F;, thay the t

phén bé thanh lyc tip trung P; vé dit tai trong tAm ctia mbi dién, tlm khoén
cach dit luc r; &€ nhan dudc hé s phan t b8 tng suit k;, ing sudt théng du’ng ta1 ,’
do sdu Z dugc tinh theo cong thitc ¢4 biét:

1

=y kP @y Lﬁ%



3 M

" 3x-%S'
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Hinh 6: So d6 phén chia dién chiu tai
(mot nita ddy khéi méng quy w6c)

V6i cdch chia ddy khdi méng quy wSc nhu hinh 6, ta nhan dudc:

‘\/5 »
F=F, =F =28 | 22a
1 2 5 36 . ( )
F,=F, =F, =—‘/§s‘2 (22b)

2 5 g
\M’l &u‘} 4 N€u 4p lyc ddy méng phin bd d€u p (KN/m?) thi: ?( z -A; . r‘,; (fq"- 'M'( yr
r ¥ \/5 2
‘ /Mﬂ, ) | P1 =P2=P5=3—68 P . | (233)
) \/5 w0y

S5
Z
&
sif

P3=P4=P6=ESp | - | (23b)
Va: r=r= —6—— (24a)
r, =0,288675 S" ; (24b)
1; = 0,4339035 S | (24c) S
/ ry = 0,242161 §° | (24d) eomi
Vs cuimh xad ! 1 = 0,388889 S” o (24e) g 1

' o sall ‘% \<.".2 A
; Wt L 1 (25) b
Ro 2 . _k 4‘17‘-{—) ?_{
& day: 1 = kich thudc 16n nhit cia dién chia Ko =5 it
(" - Ry = khodng c4ch tif trong tim dién ndy d&€n diém tinh ¥ng suit % 4 L7

P3i v6i bai todn dang dudc xét, diéu kién (25) c6 thé biéu dién nhu sau:
7Z<0,38" (26)
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VI- Phén tich nol hec mong coc

MHWMMDV«?MWM 5
_,@,,::x,} mw_“ e )

Hinh 7: S dd tinh néi lyc méng coc
P, = luc thing ding . '
Hxo, Hyo =cdclyc nim ngang
Mxo, Myo = cdc momen = '
Ap dung cbng thitc (44) trong [3] cho tru’dng hgp méng coc chiu lu‘c QC
trong mat phang xoz ta dugc lyc thing ddng trén coc 1 va coc 2 1a: |
Po ‘/_MYo - V(UP"“'N
g = (27)
3 3 S

stﬁ_g'_‘/_é_l\_/[_m i o | (28)
3 3 S. '

/

Diéu kién d€ coc 3 khéng chiu nhd 12 1
Mo <opss = (29)

e =

X0
o}

coc1va 2 | ,
N,,= »’ . (30)

Va coc 3:

Po

3

Diéu kién d€ coc 2 khong chiu nhd 1a N
e =Moo 1g | (32

¢ P, 3 : o |

'Né&u méng coc chiu tdi nhu so d6 7a thi lu‘c thang du‘ng trén céc coc 1a

Nl___P_o+Mxo ‘/—MYO
3 S 3 S

N, = 31

N
o~

(33)



__Q_Mxo I%MYO
3 S 3 S
PO 2‘\/gMYO
N,=—2_-2C2

3 3 S

(34)

(35)

Chu ¥ ring cdch phin tich coc chiu lu’c ng’ang 8 rnong dai don 3 coc khéng 6 gl kha

nén khdng trinh bay & day.
VII- Vi du minh hoa

Cho mé6t méng dai don ba coc déng bang bé tong oot thép ti€t dlen vuong L

30x3OCm nhu hmh 8.

Y Y

5
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&5 Lép 1
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~ Lop3
( N v {Z 7
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S
=

Hinh 8: So d6 két cdu méng dai don ba coc

S liéu d4t nén cho & bang sau:

Danh muc

Lép 1

Lép 2

Lép 3

1- Tén dit

2- Chiéu day (m)
3- Trong lugng don vi ty nhién,yyw (KN/m”)
4- Heé sb réng, €

5- Chi s8 déo, A (%)

6- b6 dic trung tucng doi, B
7- G6c ma sét trong, ¢ (d0)
7- Lyc dinh don vi, ¢ (KPa)
8- Modun bié€n dang, E, (KPa)

4 sét
3,3
17
0,81
0,1
0,54
19
5

10.000

4 sét
2,7
18
0,65
0,2
0,7
24
12

11.000

Cat thd




Q

Cdc tai trong ngoai: Po = 1500 KN

Yéu cdu: 4p dung céch tinh klen nghi dé phan tich chuyén vi — ndi hrc méng

Hxo =10 KN
Myo =50 KNm

coc da cho. 7

O
i

Xdéc dinh dudng kinh tuong dlrdng theo (2)
deq =0,339m
Kich thudc ti€t dién bao clia nén coc ta1 d4y dai theo (1):
S =1,2++/3x0,339
S’ =1,78Tm
Gdéc ma sat trong trung binh trong pham vi chi€u dai coc:
0., = 19%1,8+24x2,7+30x1,2 _ 23° 6842
5,7 |
G6c md clia khéi méng quy wbc:

Y= i—x 23,6842 = 5°,96105

Y~ 6°
Chiéu dai canh cda tam gidc deu day kh01 méng quy uSc theo (4):
S" =1,787++/3x5,7x0,105104 = 2,82483 m

Dién tich ddy cia khdi méng quy udce theo (5)

A= —‘?x 2,82483" =3,4553 m’

Trong lugng kh&i méng quy udc cé ké trong ligng méng coc
Gimqu=3,4553x20x1,5+17,474(3,4553-0,27)5,7+25x0,27x5,7
= 197,794 KN
Cic thanh phén t3i trong tai tim O, cla d4y kh&i méng quy ubc:
Po1 = 1500+197,794=1697,794 KN
Hyor= 10 KN |
Myo; = 50+10x5,7= 107KNm
Chiéu rong tuong duong ciia ddy khdi méng quy ude theo (20):
_A3 "
eq 2\/—2‘—

x2,82483=1,72985 m

10-Ap Iuc tinh to4n tai mit phdng miii coc:

m; =14

m2=1,2 ’

k=10 o

o =30° e _
A=1,15 | | -
B =35,59




1,4x1,2

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

R =
11- Ap ivc gdy lin & d4y khéi mong quy u’dc véi gid dmh phan bo deu
p, = 1—6—9—7—19—‘1 -17,375 ><_7,2 366,26 KPa
© 3,4553 ’ ‘ '

12- Dy bdo dd lin cudi cling clia méng coc:
12a. Tinh ¢4c luc P; theo (23):
V3

P,=P,=Ps= —3-6—(2,82483)2‘, x 366,26 = 140,615 KN

Py =P, =Pg= % R =70,3076 KN
12b. Tinh cdc khoang cich r; theo (24):
I =TI5= 0,470805 m
1,=0,815458 m
r; = 1,2257 m
r, = 0,684064 m
ro = 1,09855 m 5
12c. Tinh cdc @ng suit gay lin o, theo (21), cdn d6 lin cudi cang du'dC t1nh ‘,
bing phuong phdp phan ting cong ldn: e
_08x 0,5 &
»n Zkl i
©20.000 5 .
Vi gia thi€t chiéu day 16p ch1u nen ch =3,5m
K&t qua tinh todn ghi & bang 1. ‘ S
13-Kich thudc méng coc khi chiu tdi 1éch tAm phai thoa min c4c diéu klen sau j

Pub < R (13a)

Pmax < 1,2R (13b)

P, < 1,5R : : .. (13¢)
Trong dé:

R = 4p lyc tinh todn (xem bude 10).

Puwb = 4p luc trung binh du6i ddy khéi mong quy udc :

Pmax = 4p luc 16n nh4t tai mép ddy kh6i méng quy ubc (trudng hdp lech

tAm mot phuong) theo (9). RIS
p:,. = 4p luc 16n nhat tai géc (dinh) clia ddy khdi méng quy u’éci

khi 1&ch tAm hai phudng, theo (16). |

3 vi du nay:
4 1697,794 - 107

=p,, ==X+ ] 6 X —————
Pro =Puw = 3 X (2,82483)" (2,82483)°
" p,,,=491,36 + 75,9498 = 567,31 KPa
Pub = 491,31 KPa a o
Né&u chd ¥ dé€n két qua & budc 10 thi diéu kién (13) 12 thda man.

10
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14- Tinh luc thing ding tai ddu coc theo (27) va (28):
1500 43 f 50
3 12
N, =N, = 500 +v24,05,;63

N; = N, = 524,0563 KN

N, =1—53?—9—2><240563 451,887 KN

N, =N, =

Ghi chii: Vi du bing s&8 nay chi nhém minh hoa cdc cédch tinh va viéc 4p’ dung
cdc cong thitc tinh ki€n nghi, do 6 day khong phai 13 mét thiét ke
mau méng dai don ba coc.

VIII- K&t ludn ‘
8.1. Pay la mot cach tinh téan don gian méng dai don v61 ba coc dung cho xayr : ;
dung din dung - céng nghiép, chi y&u dya trén tiéu chuin thi&t k& méng S
coc hién hanh. o
-Tuy nhién, do dic di€m riéng clia dang méng coc nay budc ta pha1 chapi*
nhin mot s& gia dinh nh4t dinh d€ tin dung dugc céc kié€n thic co hoc vat |
rin bi€n dang, cd hoc dit trong qué trinh- xay dung cdch tinh. 5
Va nhu th€, cdch tinh ki€n nghi chi 1a gin ding nhu’nt7 c6 thé chap nhan
dugc khi thiét k€ méng coc dai don trén ba coc. h
8.2. Cac cOng thitc trong bai bdo nay dugc xdy dung tren c6 sG mat bang b’ tn”
coc dang tam gidc déu. ; ; o
T két qud thu dudc & day ta c6 thé xay dung c4ch tinh cho trudng hdp mélt;i :j
bing bd tri coc dang tam gidc cin va tham chi ¢4 tam gidc thudng nita. : o
Do khuén khé cia bai bdo ma viéc Iya chon hdp 1y dang tam g1ac cungf
nhu khodng cdch giita cdc coc khdng duge xét dén.

12




‘Nha xuit bdn: Nong nghiép, Ha Noi

TAI LIEU THAM KHAO

Nguyén Vin Quing: Nén méng nhi cao tang, Nha xu4t ban Khoa Hoc Va Ky
Thuat, Ha N§i, 2003

N. A. Xutovich: Cd hoc d4t (gido khoa 4rut gon)

Ngudi dich: D5 Bing, Nguyén Cong Man

Hiéu dinh: Nguyén Céng Min.

Mir, Macxcdva, 1987.
Nguyén B4 k&€, Nguyén Vin Quéng va trinh Viét Cudng: Huéng dan thlet ké
- méng coc (blen dich), Nha xuit bdn Xay Dung, Ha N01 1993 .
G. I. Shvexov (hiéu dinh): S8 tay nén va méng, Nha xuit ban “Trudng cao dang ;
Maxcova, 1991 (Tleng Nga).
B6 X4y Dung — Cong ty Tu Van Xay: Dlmg Dan Dung Viét Nam: C4u tao be“tong
. ¢St thép, Nha xuit bdn Xay Dyng, Ha Noi, 2004. |

Foundamentals of engineering Supplied — Reference Handbook.

Fifth Edition, NCEES, 2001.

13



