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Tom tit

Thiee té & cdc céng truong xdy dung ngudi ta sir dung nhiéu loai biia Diezel dé déng coc. Vi
logi biia Diezel diing dé dong coc thi bé phdn va ddp vao coc chinh la pittong ciia bua, kich thuéc
chiéu dai pittong ciia biia 16n hon nhiéu so véi kich thudc tiét dién ngang ciia né nén khi tinh todn
dé chinh xdc ta phdi coi pittong nhw la thanh dan hoi chit khéng coi la vt rin tuyét doi.

Néi dung ciia bai bdo nay nghién ciru trng sudt ciia coc bé téng déng trong nén dong nhdt ddy
coc tya trén nén dat yéu khi sir dung bua Diezel dé dong coc va xét anh huong ciua dém dau coc,
ma sat mdt bén dén ig sudt nén 1ém nhat ciia coc trong khi dong. Cﬁng trong bai bdo nay cdc tac
gza da sw dung ngon ngit lap trinh Matlab dé vé cac do thi luc nén cia dém dan hoi 1én dau coc,
Ung sudt trong coc tai tumg tiét dién, tai timg thoi diém va rit ra cac nhan xét.

I. Diit vAn dé

Trude ddy mot sd tac gia da ngh1en ctru bai toan “ Xac dinh tng suét cta coc dong trong nén
mot 16p ddy coc tua trén nen dat yéu” nhung trong bai bao d6 bua dong coc duogc cac tac gia coi la
vat ran tuyét d6i. Thuc t& & cac cong truong xdy dung nguoi ta st dung nhiéu loai bua Diezel dé
dong coc. Vi loai bua Diezel dung dé dong coc thi bd phan va dép vio coc chinh 13 phan pittong
ctia bia, kich thudc chiéu dai pittong ciia bua 16n hon nhiéu so véi kich thudce tiét dién ngang cua
n6 nén khi tinh toan dé chinh xac ta phai coi pittong nhu 14 thanh dan hdi chir khong coi 1a vét ran
tuyét doi.

Nbi dung ciia bai bio nay nghién ctru ng suit ctia coc bé tong dong trong nén dong nhat day
coc tua trén nén dat yéu, mat bén cia coc chiu lyc can phan bd déu khi st dung bua Diezel dé dong
coc va xét anh huong ciia dém dau coc, ma sat mat bén dén tng suat nén 16n nhat cta coc trong khi
dong. Cling trong bai bao nay cac tac gia da sir dung ngdn ngir 1ap trinh Matlab dé vé& cac do thi luc
nén ciia dém dan hoi 1én dau coc, ing suat trong coc tai timg tiét dién va tai timg thoi diém va rat ra
cac nhan xét.
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Gia st pittong cta bua c6 chiéu dai L; chuyén dong tinh tién vdi van toc V) va cham vao coc c6 chiéu

dai L, qua bd giam chan tuyén tinh c6 do cing C va goi T, = 2Ly ; T, = 2L, 1a chu ky truyén
song trong piston bua va coc. X ét T, =4T).
2.2. Phwong trinh chuyén dfng cia bua, coc va nghiém tong quat
1. Phuong trinh vi phdn chuyén dong cua bua
2 2
aatlil _ 312 aaxuzl (1)
1
Nghiém téng quat ctia phuong trinh (1) theo Pa-lim-be c6 dang:
X X X
U (L= =@ (t——) +y (t+—) (2)
al a1 al
2. Phuwong trinh vi phdn chuyén dng ciia coc
o’u, [0,
=a — K (3)
otr P ox
Theo Palambe nghiém tong quat ctia (3) & mién 2, 5 c6 dang:
K
uz(t,ﬁ) = (pz(t—ﬁ)+—x§ —-Ka,tx, (4a)
a, a, 2
Theo Palambe nghiém téng quat cia (3) & mién 3, 6,9, 13 ¢6 dang:
X X K
uz(ta_z) :(Pz(t__2)+_(L2 _X2)2 (4b)
a, a, 2
Theo Palambe nghiém tong quat ctia (3) & cic mién con lai c6 dang:
X X X K
uz(t’_z):(Pz(t__2)+W2(t+_2)+_(L2_X2)2 (4¢)
a, a, a, 2
.
Trong do: K= E voi K#0khi a,t—x, >0;
22
r chu vi tiét dién ngang cua coc; q: luc can cua d4t 1én mit bén coc .
E . .
a, = [— lavan toc truyén song trong piston bua va coc (n =1, 2);
P

En, pn, Un: 12 moduyn dan héi, khoéi lugng riéng va ham dich chuyén cta bua va coc.
2.3. Diéu kién cta bai toan
1. Diéu kién dau cua bai todn

ou ou
Véit=0taco: %:_Vﬁ L=0; auz:O; 2=0 (5)
ot OX, ot 0X,
2. Piéu kién bién cia bdi todn
4 A N aul auZ
Tai tictdiénx; =0va x, =0 :E\f —=E,F,—=-C(~u, —u,) (6a)
0X, 0X,
P RPN/ B
Tai tiét dién x;=L;cuabuathi: — =0 (6b)
0X,
ou
Tai day coc x,=L, thi: gz =0 (6¢)

2
3. Xac dinh cic ham séng trong biia, coc va luc nén P(t) ciia dém dan hoi Ién diu coc
bé xac dinh ung suat, luc nén, thoi gian két thic va cham ta can phai bi€t cic ham song
o, (t—x,/2a); v, (t+x,/a,); ¢,(t—x,/a,); w,(t+x,/a,) &mdi tict dién clia bua va coc.
3.1. Xac dinh cac ham song



Tu (2) va (5) ta co: % =¢,(—x,/a)+V,(x,/a) =-V, (a)
=0
~ /4 6111 1 . .
Mit khac: — =—[-¢,(—x,/a) +V,(x,/a))]=0 (b)
6Xl t=0 al
\ X . . V,
Tu (a) va (b) suy ra: ¢ (—x,/a,)=v,(x,/a,)= 5 (7)
Tuong ty d6i véi coctacd: @, (Xz/az):wz(xz/az)zo ®)
Ham séng ¢ cdc mién 2, 5 tai ddu coc
. . ou 1 ) X ) X 1, . .
Tu@2)taco:  —t=—|—¢,(t="L)+y,(t+=1) | =—[-¢,(t)+, (V)] (©)
ox;  a a a %,=0 a
Tir (4a) ta co: XM, i[—@(t —ﬁ)} FKx, —Kay| ==, (t)=Ka,t (d)
ox, a, a, %,=0 2
. N . EE, . . 1.
T (6a), (9) vé (@) ta c6: —= =, (1) +1, ()] = E,Fy | ——,(1) ~Ka,t ©)
1 2
Vay : ¢, (1) =y, () +b,p, (1) +b,t (10)

T (6a) lai co: Eze%:_C(_ul _u,)= ,(1) = b, (1+b,),(t) = 2b,y (1) + b,b,t —Ka? (1)
2

:alEZFZ. b :KalazEze. b. = Ca, .

Trong do: b,

9

a'2E’IFI ’ ’ EIFI ’ _EZFZ ’
Piat: a=-b,(1+b,). Nghi¢m tong quét cia phuong trinh (11) c6 dang:

¢, (1) =dye™ +e™ [[ 2b,1, (1) + b,byt — Ka] |dt (12)

t

Trong do d;; 1a hﬁng sb voi i, j la chi sb chu ky cua bua va coc, dugc xac dinh dya vao tinh lién tuc
clia séng thudn tai dau coc @, (t).
Tinh toan tuong ty ta co:
Ham song ¢ cdac mién 9, 13 tai dau coc:

¢, (1) =de™ +e ™ [[2b, (1) + byb, Jt (13)
t
Ham séng ¢ cdc mién con lai tai ddu coc :
¢0,(t)= dije_“‘t + e_“tj[2b3\'y] (1) + by, (1) +y,(t)+bsb, ]dt (14)
t
, a,EF
Trong d6: b, =——22KL, ; b, =b,(1-b,)

-1
1. Xét trong khodng thoi gian 0 <t <T,

o \ y
Ta c6: ,(t) = —71; W, (1) =0; (1) =0;
t
Thay vo (12) tacd: ¢, (t) =d, ;e +e ™ [ (=b,V, + b,b,t — K a3 )dt
0

Suyra: ¢,(t)=c,+c;t+c,e™
¢, b,b; b,b, . c = _Cla_b2b3

T2 6= > L4 = 2

Trong d6 : ¢, =—(b,V, +K,a3); ¢, =—
o o o o




Ta c6 song thuan ¢ mién 2 c6 dang:

X, 1 X —a(-22)
(Pz(t__2)=_(cz+c3(t__2)+c4e ’ ) (15)
a, a, 2
cr 1A, . \ ‘n L2 .o <A LA \ . 213 1:4 ;
Gia thiét tai duong bién t = —= giita mi¢n 2 va mién 3 ham dich chuyén 1a lién tuc, ta co:
a2
L L , X , X
uz(_z_o’ X):uz(_2+0: X) = ([)2(‘[——2) :(Pz(t__z)
a'2 a2 3.2 mien 2 2 Imien3
Vay song thuén trong coc ¢ cac mién 3, 4 ¢6 dang:
, X 1 X —a(—2)
(pz(t——z)z—(C2+C3(t——2)+C4e ’ ) (16)
a, a, a,
Tur diéu kién bién (6¢) ta c6 song phan & cac mién 4, 7, 10, 14, 18 ¢6 dang:
X,—2L
1 -2L ot
\|1’2(t+ﬁ):— c2+c3(t+u)+c4e - (17)
2 a2 aZ
Ta c6 song thuan trong bua & cac mién II, I1I ¢6 dang:
A 1 X —a(=h
(Pl(t__l)z_(cs+C6(t__l)+blc4e I ) (18)
al al 1
.. Vi.
Trong do: ¢, =bc, P c,=bc,+Db,.
Tir diéu kién bién (6b) ta c6 song phan trong bua & cac mién II1, IV:
, X 1 x, —2L )
\Jrll(t+_1):_(cs+C6(t+¥)+blc4e N ) (19)

a, a, a,
2. Xét trong khodng thoi gian T, <t < 2T,
Ham séng \p,(t) chua xuét hién va tir (19) ta c6: \p,(t)=c, +c,(t—T,)+bc,e
Thay vao (12) ta co:

—o(t=Tp)

t
¢,()=d, e ™ +e™ j (2b,c, +2b,c (t—T,) +2b,b,c,e ™ +b,b,t —K,al)dt

T
oA v A A c L. —aT L _ Cgt —at —at
Diéu kién lién tuc tai t = Ti: ¢,(T)) =c, +c,T, +c,e ™", taco: @, (t) =c,, +——+c,; e +cyte
o
Trong d6: ¢, = 2b,c, —K,a —2b.c,T;; ¢, = 2b,c, +b,b;; ¢, = 2b,b,c,e™"

c, ¢ c, ¢TI ¢
=7_"8. —_—e@h| XL L X871 8 o . —ce*h
Cpp = c,=—¢ { + . +c,Te c,—c I —c.e }

o 27 a o
Séng thuan trong coc & mién 5 c¢6 dang:
X 1 C X ‘“(t‘% X ‘““‘Z*Z)
(P'z(t__z)z_ C10+_8(t__2)+cue ’ +C9(t__2)e ? (20)
2 2 a a2 2
NPT T . \ A L2 .~ A A \ . 2 1% 104
Tur diéu kién lién tuc tai duong bién t = —= gilta mién 5 va mi€n 6 ham dich chuyén 1a lién tuc:
a,
L L X X
U, (=20, x)=u,(=2+0,x) = @) (t——2) =0, (t——2)
a, a, a, | . 5 |
mien 5 mien 6

Viy song thudn trong coc ¢ cac mién 6, 7, 8 ¢ dang:



) X X2 —a(t—g) —a(t—:—j)
2(t——)—a C, +E(t——)+c“e +c (t——)e 21
2

a2 2 a2

Séng phan trong coc & cac mién 8, 11, 15, 19, 23 ¢6 dang:

X,—2L
2L —o(t+=2 22
wz(t+—2) " {clo+0’z(t a—2)+{cn+ (t+ )} &2 } (22)
2 2 2

2
Vay song thuan trong bua ¢ cac mién IV, V ¢6 dang:

—a(t—ﬁ)
(Pi(t_ )_ {012+C13(t_ 1)+(C14+bc (t— 1))3 o } (23)
a a a4,

1

b.c
.. _ . _ 1~8 . _ aT,
Trong do: ¢, =c; +b,c,, —c/T; ¢, =¢c,+b, +——; ¢,, =bcc,, +b,c,e™"

Séng phan trong bua & cac mién V, VI:
x;—2L
X 1 2L (=)
yi(t+—L)=— c12+c13(t+—1)+ cl4+bc9(t+ ) & (24)
a1 al a 1
Tinh toan tuong tu ta s& tinh dugc song thuan va song phan ¢ trong bua va trong coc & nhimg mién
tiép theo.
3.2. Luc nén caa dém lén dau coc
T diéu kién bién (6a) ta co:

v, EF [—(p;(t)—Kajt] (25)
2 a2
ou, EJE . |,
2 : :#[_(Pz(t)_KLzaz] (26)
2 a'2

oU, _E,E
=22} () +y} (1) - KL,a,] 27)

2 2

Thay cac ham song da tim duoc vao (25), (26), (27) ta co:
E E
Véi 0<t<T: P,(t)=——22

a

EZFZ

[cz +et+c,e ™+ Kaét]

C —a -
V6i T, <t<2T,: P(t)=-— {clo +=2t+c,e " +cte™ +Ka§t}
o

Tuwong ty nhu trén tim dugc luc nén P(t) cho téi khi két thic va cham va tir d6 d6 tim duoc thoi
dieém ket thuc va cham t,..
4. Xac dinh @ng suat cia coc trong khi déng

s r . . au
Ung suat trong coc duge xac dinh theo dinh luat Huc: o, =E, [gzj
2

Ung suat trong coc & cac mién 2 va 5:

oc=E, Q) _E (p;(t—ﬁ)—Kazx2 +Kajt (28)
8x2 a, | a,
Ung suat trong coc & mién 3, 6, 9, 13:
ou, E, | , X
c=E [ =-—2 (p2(t——2)+Ka2(L2—X2)} (29)
X, a, | a,

Ung suat trong coc cac mién con lai:



ou E,| , X , X
o=E,| —2 |=—=2| @) (t-=2) -y, (t—=2)+Ka, (L, —x,) (30)
aXZ a2 a'2 a2

X X

Thay cac ham song: @, (t ——2); v, (t+—2) da tim duge & trén vao cong thie(28), (29), (30) ta co
a2 a2

(g suét trong coc & cac mién nhu sau: Mién 1: 6 =0

A E2 Xz 70{07:72) 2

Mién2: c=——=|c, +c,(t——>)+c,e ™ —Ka,x, +Kast
a, a,
X

: E X “a(t-2

1A . — 2 2 a
Mién 3: o=-— cz+c3(t—a—)+c4e * +Ka, (L, -x,)

2 2

Tuong ty ta xac dinh duoc tmg suat trong coc & cac mién tiép theo.
5. Xét anh huéng cia dém diu coc, ma sit mit bén cia dit 1én coc dén trang thai ving suat
trong coc

Vi cac két qua nhin duoc tir cac cong thire xac dinh luc nén cta dém dan hoi 1én dau coc va trang
thai tmg sut ctia coc trong khi va cham cac téc gia tién hanh tinh toan véi s liéu cu thé nhu sau:

a. Bua: Bua Diezel c6 kich thudc pittong la:
dudng kinh 30cm, chidu dai L, = 287 cm, khdi luong riéng p; = 0,00784 kg/em’, modun dan hdi E; =
2,1.10" Nfen’.

b. Coc: Coc bé tong cdt thép mac M300 cé kich
thudc 40x40x800 cm, khdi lugng riéng p,=0,0024 i
kg/cm’, méduyn dan hdi E; = 3,11.10° N/em™.

5.1. Anh hwéng ciia dém diu coc
Coc doéng trong nén mot 16p, c¢o6 lyc ma sat cua dat 1én

x=2556464.235 M, C=356294Nicm
=2420857. 0257 N, C=302860N/kem

pi=2262153.0693 N. C=242280N.0m

mit bén cia coc phan b déu: q = 2,5 N/em®.

Pém dau coc:

Str dung 3 loai dém c6 cac do cung tuong (ng nhu sau: ‘

C =356294N/cm; 302850N/cm; 242280 N/cm.

St dung ngén ngir 1ap trinh Matlab ta tinh dugc thoi

dlém két thac va Cham tuong l’Ing v6i ba 103,1 dém trén; %3 mdpi 0802 0065 0DoF 000 G0a6 00T 0008 450 00t

thel giant (s}

tye = 0,0066s; 0,0071s; 0,0078s va v& dugc dd thi luc
nén cua dém dan hoi Ién dau coc, ing suat trong coc tai
tung thoi diém, tung tiét dién

Hinh 2: Bo thi luc nén cua dém
dan hoi lén dau coc

DO THI UNG SUAT TAI TIET DIEM x=400cm DO THI UNG SUAT TAI THOI DIEM t =0.005%
2000 1800 -
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1800 1400

Smax=1319.6119N/em2. x=0cm

Smax=1360.3367 Mjem2, G=356254 Micm e iex=1292.5619N/em2, x=0cm

1400
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Hinh 3: D6 thi img suat tai Hinh 4: D6 thi img suat tai

tiét dién x = 400 cm thoi diém t = 0,005 s



Nhan xét: Tu cac do thi (hinh 2,3 va4)ta théy: Néu do cung cua dém dau coc tang thi luc
nén 16n nhat tai dau coc ting va thoi gian két thuc va cham giam. Trong coc chi xuat hién ung
suét nén, ung suit nén cuc dai thuong xuat hién tai

i DO THILUC NEN CUA DEM TAI DAU COC

dau coc.

=27 30559.6078 N, q=12Nem2. tve = 0.00763295
575634 6633 N, g=TN/em2, tvo = 0.007320s

5.2. Anh hwéng ciia ma sat mit bén ciia dit 1én coc PR 057 N, 2 S, =0 0BT
Vi cac s6 liéu & trén, si dung loai d¢m c6 dg ciing C =
302850 N/cm. o
Thay ddi ma sat mat bén cua dat 1én coc: q=2,5 N/em?; i
7 N/em?; 12 N/em®. St dung ngdn ngit lap trinh Matlab
ta tinh dugc thoi diém két thuc va cham tuong tng voi

ba loal q tren tvc O 00707528 O 0073298 O 00763298 00 Dﬂ‘m 00‘02 0.003 00‘04 D(;Oﬁ 0.006 0.007 D,Olﬂﬁ 00‘09 001
thoi giant (sy
va v& duge do thi luc nén cua dém dan hdi 1én dau coc, .
g suat trong coc tai ting thoi diém, timg tict dién. Hinh 5: Do thi luc nén ciia
dém dan hoi lén dau coc ung voi q
DO THI UMG SUAT TAI TIET DIEM x=400em OO THI UNG SUAT TAI THOI DIEM t =0.005s
2000 ABOO -
1800 - 1g00L
Smax=1514.2386N/cm2, x=0cm. g=12N/em2
1600 -
1400 =1387_B252N/cm2, x=0cm. g=TN/cm2
1400 Shegu=4g52.5615Niom2. =0am, q=2.5Niom?2

1200

ISmax=1244 3456N/cm?2, g=2 5Ncm2
max=1164.1665Nfem2, q=TN/cm2
x=1076.0626Nfem2, g=12M/cm2
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Hinh 6: Do thi ung sudt tai tiét Hinh 7: D6 thi ung sudt tai thoi
dién x = 400 cm diemt=0,005s

Nhén xét: Tur cac dd thi (hinh 5, 6 va 7) ta thay khi lyc ma sat mat bén tang thi trong coc chi
xuat hién (mg suat nén va Gng suat nén cuc dai xuat hién tai dau coc ting, thoi gian két thuc va
cham tang.
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Abstract
There are many Diesel hammers, which were used driven pile in working. Diesel hammer has
piston knock the pile, so Diesel hammer presume that is an elastic bar in calculation.



In this article, authors defined stress state of the pile, that was driven in homogeneous
foundation with the bottom places on the weak foundation. Authors calculate impact of elastic
mattress, frictional force of the side face of the pile on max compressed stress in the socking- time.

Authors used Matlab program to chart and give some comments.



