NGHIEN CUU MOI QUAN HE GIDA UNG SUAT KEO LGN NHAT
TRONG COC BE TONG NGAY SAU KHI BONG V01 BEM DAU COC
VA BAU BUA KHI BONG TRONG NEN KHONG BONG NHAT DAY COC
CHIU LUC CHONG KHONG DOI BE LUA CHON BAU BUA TRONG MOI BIEU KIEN
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1. Pit van dé

Khi nghién ciru trang thai ung suat cia coc
dong trong nén hai 16p day coc gip luc chéng
khong doi [1], tac gia d nghién ctru anh hudng
cta dém dau coc dén ung suét nén cua coc trong
khi dong va chon dau bua chon dém theo hé s6
truyén nang luong. Trong thuc té dong coc tai
cong truong, viéc lya chon dau bua ciing gip
nhiéu khé khan do dia ban hodc Nha thau thi

cong khong c6 dy du cac loai bua dé lwa chon
dau bua thich hop, van dé dat ra can nghién ctu
vé mdi quan hé gitra tmg suét kéo 16n nhat trong
coc bé tong ngay sau khi dong voi dém dau coc
va dau bua khi dong trong nén ddng nhét day
coc chiu luc chéng khong ddi dé lua chon dau
blia trong moi diéu kién.

2. Thiét 13p bai toan [2]

2.1. 8o do bai todn
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2.2. Phuong trinh vi phan chuyén dong cia
coc (PTVPCD).

o PTVPCD cua phén coc chiu ma sat mat
bén phan bd déu co6 dang:

voi 0<x<L;t>0 2-1)

e PTVPCD cua phén coc tu do c6 dang:

°o’'u, , U,

5[2 =a dCZ
2.3. Nghiém tong quat ctia bai toan (NTQ).

voi L, <x<L; (2-2)

e NTQ cia (2-1) & mién la co dang:

2

U,(t,x) = ¢ (at —x)+ sz — Katx (2-3)

a. NTQ cua (2-1) & cac mién lc, 2a, 2b va 3
c6 dang:

Ui(t.2) = fat =)+ KL = (2-4)
b. NTQ cua (2-1) ¢ cac mién con lai cua

phan coc chiu ma sat mat bén c6 dang:
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1

U,(t,)c)=(/)](at—)c)+¢//](at+)c)+5K(Ll -x)° (2-5) U =0; % =0 v6i 0<x<L 2-7)

e NTQ cua (2-2) c6 dang: ouU, i

j =0; = L <x<L 2-

U, = p,(at — x) + v, (at + x) 26y (U0 T =0VGILsx (2-8)

2.3. Piéu kién bién cta bai toan: e Diéu kién bién cua bai toan

e Diéu kién dau cua bai toan Tai dau coc x =0 ta co:

Ta chon thoi diém ban dau t = 0 trung voi oU,(t,0) P(t)

ve 2R L. aA , , \ == (2'9)
thoi diém bat dau va cham cua bua vao coc: Ox EF

Tai tiét dién x = L, ta co: oY, = U, ; o, = ol (2-10)
ox ox ot ot

Tai day coc khi x = L ta co6:

\
+ Khi coc chua lan: EF U, <-Rva oV, =0

ox ot
+ Khi coc lan: EF U, __ R va U, 0 (2-11)

ox ot >
+ Khi coc ding lan: EF o, <-Rva U, _ 0

Ox ot

J

3. Xic dinh lyc nén ciia dém dan hoi 1én diu coc va cac ham séng trong coc Trong [2] da
xéac dinh luc nén cua dém dan hoi 1én du coc va cac ham song trong coc.
4. Ung suit kéo ciia coc ngay sau khi déng
4.1. Xdc dinh cdac ham song trong coc
1. Xac dinh cdc ham song trong coc
. . . 7L, 8L
Gia sur va cham két thiic trong khoang thoi gian: (—1,—1J
a a
Trong muyc trén tac gia da x4c dinh luc nén ciia dém dan hdi 1én dau coc va cac ham song (p'(at - x);
y'(at + x) trong thoi gian va cham.
U0y  Plt)

Theo diéu kién bién cua bai toan, tai dau coc:

Ox EF

Sau khi két thiic va cham thi ta c6: P(t) =0 nén v _ (1)
Ta co: au =—0'(at)+y'(at)-KL =0

x=0
Hay  ¢'(at)=v'(at)-KL,

‘ @

Séng thuan & cac mién 30b, 31b, 32b, 32d, XXIVc, XX Vb vo XX Vc c6 dang;

1 x+4L x+2L
(at—x)=—|B| t— +P|t— —2R |-3KL 3
@()EF{I(aj{a)}l ©
S6ng phan ¢ cac mién XXVc, XXVIb, 35b c¢6 dang:

1 x—4L x—6L
"(at+x)=——| P,| t+ +P|t+ —3R |-3KL 4
w()EF{{ajl[aj}l “
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Séng thuén cua mién 33, 34a, 34b, 35a, 35b, XXVIa, XXVIb, XXVII ¢ dang:

1 x+2L x+4L
(at—x)=—| B,| t - +B|t- —-2R |-3KL, 5
(P(a X) EF|: 4( a ] 1( a j :| 1 ()
Song phan & cac mién XXVII c6 dang:
1 x—4L x—6L
(at+x)=—| B| t+ +PR|t+ -3R |-3KL 6
v )EF{{ aj ( aj } : (©)

2. Trang thai ing suit trong coc

Theo dinh luét Huc thi tmg Suat trong coc & phﬁn coc ma sat mat bén c6 dang:

azEaa—U:E[—go'(at—x)+t//'(at+x)—K(Ll )] )

X

{mg suét trong coc & phan khong c6 ma sat mét bén c6 dang:

Gin—UzE[—(p'(at—x)+l//'(at+x)] ()
X

Tir cac ham séng thuan, song phan va dinh luat Huc ta tim dugc (mg suét xuét hién trong coc
ngay sau khi va cham:

* Ung sudt cta phan coc c6 ma sat mit bén ngay sau khi két thiic va cham:

Ung suat & mién 30b, 31b c6 dang:

ool _a(t_x+2Lj_Pl(t_x+4Lj+P4(t+ x—2LJ+R(t+ x—4L) © EKx
F a a a a

Ung sudt & mién 32b c6 dang;

Gzi P t_x+2L _p t_x+4L ‘P t+x—2L ‘P, t+x—4L
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Ung suat & mién 32d c6 dang:
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F a a a a
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Ung sudt & mién 33 c6 dang:

o:1[—P{t—x+2Lj—Pl(t—x+4Lj+P4(t+x_zLj+P(t+x_4LH+EKx
F a a a a

Ung sudt & mién 34a c6 dang:

Gzi P t_x+2L _p t_x+4L P t+x—2L ‘P, t+x—4L
F a a a a

—Po(t+x_6L
a

ﬂ+EK(at+2x—6L)
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Ung sudt & mién 34b co6 dang;

G:L{_P{t_x+2Lj_Pl[t_x+4LJ+P{Hx—4LJ+P{t+x—2Lj
r a a a a

+P0(t+x_6Lj—R}—EK(at—6L)

a

Ung suat & mién 35a ¢ dang:

1 2L 4L —-2L -
c=—|—-P, t—X+ - P, t—X+ + P, t+ 2 +P, 4 4L
F a a a a
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a

Ung sudt & mién 35b co6 dang;

GzL{_P4(t_x+2Lj_Pl(t_x+4Lj+P4(t+x—4Lj
F a a a

ep i+ X208 ) R l-EK (L, -x
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* Ung sudt ciia phan coc ty do ngay sau khi két thiic va cham:
Ung suat & mién XXIVc c6 dang:

G:L —ﬂ(f—x+2Lj—Pl(t—x+4Lj+Pg(f+x_4Lj
F a a a

+P0(t+x_6Lj+P6(t+x_ZLj—R}—KE(at+x—6L—L1)

a a
Ung suat & mién XXVb c6 dang:

1 _ _ _
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Ung sudt & mién XX V¢ c6 dang:
P4( Lj Pl(t x—6Lj R
a
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Ung sudt & mién XXVIa c6 dang:
Ung suat & mién XXVIb c6 dang:

+P ( Lj+Pl[t+x_6Lj—R
a a ]
Ung suat & mién XXVII c6 dang:

G:L _R(t_x+4Lj ( x+2L
oo _Pl(t_x+4L)_P4(t_x+2Lj+P4(H_x—4Lj+Pl(t+x—6L)_R

4.2. Anh hwéng khéi lwgng diu bia dén  M300, kich thudc coc: 35x35x1200 cm. D4t nén
irng suit ciia coc gom 2 16p;
Vi s0 liéu dau vao : Coc bé tong cot thép + L&p trén c6 chiéu sdu 8m, ma sat mit bén
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phan bd déu q=2,5 N/em®.

Pém dau coc y = 0,16 giit nguyén. St dung

+ Lép dudi co chiéu sdu 4m, ma sat mit bén  phan mém may tinh 1ap sin, tinh duoc két qua
kha bé nén ta co6 thé bé qua. Day coc chiu lyc nhu sau:

chdng khong dbi: R = 293400 N.

Do thi 4-1 va bang 4-1 biéu thi ung sut

Pau boa thay ddi: M; = 2200kg; M, = trong coc ngay sau khi két thuc va cham.
2500kg; M3 = 2800kg; chiéu cao roi H = 1,8 m.

i-

o
(Mo en ]

2143

1786

1429

1071

Ti4a

357

DO THI UNG EUAT TREW COC KHI THAY DOI DAU BUA

2500 Hen hai lop, coc chiu luc can R wa g

254. k9.5

400 &e00 |s00 1000 1200

o 200
gamna= 0.16 ; Bua= Z200Kg : Z2500Kg ; 2800Kg ;
Bding 4-1:
Ket qua ung suat t=0,01853 s Ket qua ung suat t=0,01929 s Ket qua ung suat t=0,01997 s
Khi Mb=2200 Kg Khi Mb=2500 Kg Khi Mb=2800 Kg
Tve= 0,01833 s Tve= 0,01909 s Ttve= 0,01977 s
Tiet dien Ung suat Tiet dien Ung suat Tietdien = Ung suat
0,00 0,000 0,00 0,000 0,00 0,000
100,00 -29,916 100,00 -16,332 100,00 0,311
200,00 -11,485 200,00 14,646 200,00 78,914
300,00 6,682 300,00 45,556 300,00 154,910
400,00 24,094 400,00 106,604 400,00 214,364
500,00 40,257 500,00 173,051 500,00 210,701
600,00 57,383 600,00 235,296 600,00 208,801
700,00 108,562 700,00 236,768 700,00 208,188
800,00 154,277 800,00 219,505 800,00 208,380
900,00 219,592 900,00 230,946 900,00 231,746
1000,00 207,847 1000,00 242,030 1000,00 233,383
1100,00 222,518 1100,00 252,258 1100,00 236,161
1200,00 239,510 1200,00 239,510 1200,00 239,510
Gia tri ung suat keo lon nhat:- | Gia tri ung suat keo lon nhat:- | Gia tri ung suat keo lon nhat:-
35,057 N/em’ 24,954 N/em’ 18,901 N/em®
Tai tiet dien x=72,00 cm Tai tiet dien x=72,00 cm Tai tiet dien x=72,00 cm

4.3. Anh hwéng d9 cirng dém dau coc dén vng suit cia coc
Gilt nguyén dau bua Mb = 2500kg; thay ddi do cing dém y =0,15; 0,16; 0,17.
D6 thi 4-2 va bang 4-2 biéu thi ing suat trong coc ngay sau khi két thuc va cham.
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DO THI UNG EUAT

Hen hai lop.

THEN COC KHI GAMA THAY DOIL

coc chiu luc can R wva a

254. k9.5

200

400

[uln)

|s00

1000

1200

Lanmda= 1.41 ;

Gama= 0.150 ;

0.160 ; 0.170 ;

Bing 4-2:

Ket qua ung suat t=0,01929 s
Khi gama=0,1600
Tve= 0,019086 s

Ket qua ung suat t=0,01871 s
Khi gama=0,1700
Tve= 0,018510 s

Tiet dien Ung suat
0,00 0,000
100,00 -15,569
200,00 15,282
300,00 46,062
400,00 106,429
500,00 172,779
600,00 234,924
700,00 237,331
800,00 219,881
900,00 231,134
1000,00 242,027
1100,00 252,064
1200,00 239,510

Tietdien = Ung suat
0,00 0,000
100,00 -24918
200,00 -0,400
300,00 23,895
400,00 47,432
500,00 69,675
600,00 121,082
700,00 180,135
800,00 233,101
900,00 227,678
1000,00 219,943
1100,00 219,611
1200,00 239,510

Ket qua ung suat t=0,01992 s
Khi gama=0,1500
Tve= 0,019720 s

Tiet dien Ung suat
0,00 0,000
100,00 -5,376
200,00 65,525
300,00 134,193
400,00 200,206
500,00 221,111
600,00 217,754
700,00 215,403
800,00 213,635
900,00 239,936

1000,00 238,959

1100,00 238,983

1200,00 239,510

Gia tri ung suat keo lon nhat:-

16,182 N/cm®
Tai tiet dien x=72,00 cm

Gia tri ung suat keo lon nhat:-
24,156 N/em’
Tai tiet dien x=72,00 cm

Gia tri ung suat keo lon nhat:-
31,751 Nfem’
Tai tiet dien x=72,00 cm

Nhan xét:

— Coc bé tong dong xudng nén co dia ting
hai 16p day coc gip luc chong khong doi, ngay
sau khi dong trong coc xudt hién tng suit kéo.

— Néu tang khdi luong dau bua thi ing suét
kéo 16n nhét trong coc giam.

— Néu ting d6 cung ciia dém dan hoi 1én dau
coc thi g suat kéo 16n nhat trong coc ting.
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— Tur két qua tinh toan va cac nhan xét trén
vé anh hudng khoi luong dau bua, dém dau coc
dén ung suat ciia coc bé tong trong khi dong va
ngay sau khi dong ddi vé6i bai toan nay cung véi
s6 liéu da cho dé ha coc dugc an toan va hiéu
qua nhét, thi diu bta duoc chon 1a 2,8 tin va
dém duoc chon c6 y = 0,17. Tuy nhién trong
thuc té thi cong tai cong trudong c6 han ché vé s6



luong dau bua. Thong qua viéc thay d6i dém  bua d6 ma khi ha coc xudng nén tng suét kéo
dau coc, giit nguyén loai dau baa, Nha tu van st xuét hién trong coc khong vuot qua Ung suat
dung phan mém da 1ap dé tinh toan s& lya chon  kéo cho phép.

dugc loai dém dau coc thich hop voéi loai dau
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Abstract
RESEARCH ON THE RELATIONSHIP BETWEEN THE BIGGEST
PULLING STRESS IN THE CONCRETE PILES IMMEDIATELY AFTER

When studying stress status of pile in 2 beds, bottom of pile meets supporting force which is not
much mutable, many authors have studied influence of buffer of pile head to compressing stress of
pile when being pile, choosing hammer head is also facing many difficulties due to specific
conditions or construction contractors do not have a full range of hammers to choose the proper
hammer. The problem given is to study about pulling stress in the concrete piles and to consider
effect of volume of hammer cushion to pull stress greatest of piles after being piled that help us to
make selecting solution in order to pile safely and efficiently.
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