KHOA HOC & CONG NGHE

Tinh toan coc chiu tai trong ngang - phan tich dan hoi

Calculation of piles subjected to lateral loads - elastic analysic

Tom tat

Coc trong mong coc dai cao, két cau tuéng chan,
mong coc chiu tai trong dong dat... khéng chi chiu
tai trong thang diing ma con chiu tai trong ngang.
Coc chiu tai trong ngang sé lam viéc nhu cau kién
chiu uén, trong qua trinh tinh toan thiét ké can xac
dinh dugc chuyén vi, m6-men, luc cit ctia coc va ap
Iwc ngang cta dat tac dung Ién than coc. Bai bao
gidi thiéu phuong phap tinh toan coc chiu tai trong
ngang theo Reese va Matlock. Phuong phap phan
tich dan hoi thuéc nhém phuong phap dam trén nén
Winkler, gia thiét coc iting xit nhu dam dan héi trén
dat ing xi nhu mdt chudi 16 xo dan hoi. Phuong
phap nay ap dung dugc cho trudng hop coc thing
ditng dau tu do hoac coc dau ¢é dinh chiu tai trong
ngang ¢ dau coc.

Tir khéa: méng coc, coc chiu tdi trong ngang, Reese va
Matlock, tdi trong ngang, phdn tich dan hoi

Abstract

Piles in the foundation of high pile cap, retaining wall
structures, pile foundations subjected to earthquake
loads... are designed to bear not only vertical loads but also
horizontal loads. Piles subjected to horizontal loads will
work as flexural members; during design calculations, it is
necessary to determine the displacement, moment, shear
force of the pile and the horizontal pressure of the soil
acting on the pile body. This paper introduces the method
of calculating piles subjected to lateral loads according to
Reese and Matlock. The method of elastic analysis belongs
to the group of beam-on-Winkler foundation methods,
assuming that the pile behaves like an elasticheam on a
soil behaving as a series of elastic springs. This method

is applicable to the case of free-headed vertical piles or
fixed-head vertical piles which subjected to lateral loads at
the pile head.

Key words: pile foundation, laterally loaded piles, Reese and
Matlock, lateral load, elastic analysic
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1. Dat van dé

Hién nay, phwong phap phan tich coc chiu tai trong ngang va mé-men
trong tiéu chuan con han ché. Do dd, ching ta can bd sung thém phuwong
phap tinh toan thuc hanh dé co6 thém két qua ddi chiéu, nang cao dé tin cay
trong bai toan thiét k& coc chiu tai trong ngang. Nném phwong phap dam
trén nén Winkler hay con goi hwéng tiép can md dun theo phwong ngang
clia dat (modulus of horisontal subgrade reaction) tap trung nghién ctru mé
dun theo phwong ngang cta dat (hé sb nén) |a ty sb gitra &p lwc ngang clia
dat trén mot don vi dai cua dam, p voi chuyen vi ngang ctia dam, y. Chinh
céach thiét 1ap méi quan hé gitva p va y la tién dé& cho sw khac nhau gitra cac
phwong phap tinh st dung ly thuyét dam trén nén Winkler. Tinh toan coc
chiu tai trong ngang theo Reese va Matlock gia thiét méi quan hé p-y (hé s
nén k) tang tuyén tinh v&i chiéu sau kha twong déng vai ly thuyét tinh trong
Tiéu chuén Viét Nam; vi vay phuong phap cé thé ap dung dé déi chiéu,
nang cao dé tin cay trong qua trinh thiét ké.

Tinh toan coc thang ding chiu tai trong ngang va mémen- phan tich
dan hoi

Reese va Matlock da tién hanh thwe nghiém va thiét 1ap mét loat cac
dwdng cong cho cac loai dat cb két thong thudng va dat rdi, trong dé mé
dun dan hdi ctia dat, Es dwoc gia dinh 1a tdng tir 0 trén bé mat dat ty &
thuan véi do sau.

Khi coc dau tw do chiu tai trong ngang H va mé-men tai dau coc thi hinh
dang chuyén vi, trwot, mémen uén, lwc cét ctia coc va ap luc theo phwong
ngang cuia dat twong trng dwoc thé hién trén hinh 2.1, cac phwong trinh co
ban nhu sau:

AHT® BMT?
e e
El El (1)
AHT> BMT
S=8,+85 =+t
El El )
M=M, +M; =A _HT+B_M, 3)
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T (4)
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Hinh 2.1 Biéu dd chuyén vi, trugt, mé-men, luc cit cua coc va ap
Iuc ngang cua dat doi véi diéu kién dan hoi [2]
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Hinh 2.2 Cac hé s6 doi véi coc dau tu do chiu
tai trong ngang [2]

hsddnie it A

’ n..:m 1 T] ] 1.0 +10
(a) hé sb chuyén vi, (b) Hé s6 trugt, (c) Hé s6 mo- | — ]
men udn, (d) Hé sb luc cét, (e) Hé s6 ap luc ngang — . Y
clia dat G RpO-— -
.0
f Iﬂ-q '_"'\-.‘
Lo _AH BM M I B
p = pA pB - T Tz (5) E 20 = Yok f.%
Trwéng hop coc dau cb dinh, phuong trinh co ban nhw 5 T =
sau: i 18 | -i-_rh
FHT? B |
Y=Y = El /S — N 1* |
(6) i | | |
M=M, =F HT ) | |
FH 1 !m—i’ ¥
p=p;=—2 50 i 5 |
T (8)

Trong d6: - H, Mt Ian lwot la tai trong ngang, md-men tac
dung tap trung tai dau coc.

El 1a dai lwong d&c trung cho dd cing khang uén cia
coc.

. Heé sb Ay, As, Am, A, A tra hinh 2.2 qho trwdng hop coc

dau ty do chi chiju tai trong ngang, H & dau coc.

He s B, Bs, B, By, By tra hinh 2.3 cho trwdng hop coc
dau tw do chi chiu mé-men, M, & dau coc.

Hé sb Fy, Fy, F,, tra hinh 2.4 cho truong hop coc dau cb
dinh chi chiu tai trong ngang, H & d&u coc.

Trong Hinh 2.2 dén 2.4, cac hé sb trén c6 lién quan dén
hé sb d6 sau Z va cac gia tri khac nhau ctia Zn,, trong doé
Z bang do sau x tai bat ky didm chia cho T (ttrc [a Z=x/T) va
Zmax bang L/T (L 14 chiéu dai clia coc trong dét).

T 14 hé sb d6 cing. Trweng hop dat dinh cb két thong
thwong va dat rdi, mé dun phwong ngang cla dat (hé sb
nén), k thworng duoc coi la tang tuyén tinh theo dd sau x. o
cing T xac dinh nhw sau:
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Hinh 2.3 Cac hé s6 doi véi coc dau tu do (e) He b 4 e 6l
chiu m6-men [2] By
. o P o i =1 i) 410 Eadi
(a) hé so chuyén vi, (b) Hé s6 trugt, (c) Hé s6 n—:lﬂ =, 2 :
mb-men udn, (d) Hé sb luc cat, (e) Hé sb ap luc | 3
ngang cua dat T & 10— 4
1.0 B -
| et
= _——
T=s ? (m) = 1u__.J=-‘
" (9) g
Trong d6, m6 dun phwong ngang clia dat: k =n;. x/B h 20 P ] a P
Gia tri ctia hé s nh dwoc 14y theo két qua thi nghiém clia ik | M,
Terzaghi (1955):
D4t sét cb két thong thweng mém: ny, = 350+700 kN/m 40 4
Bun hiru co mém: ny, = 150kN/m® I
DAt roi, lay theo bang 2.1 5 #
5.0

Bang 2.1. Kién nghi gia tri nh cho dat rgi [3]

D6 chat cla dat Xbp Chat vira Chat
Pham vi gia tri ny, . . .
(MN/m?) 0.72+2.13 | 0.13+7.20 | 7.20+14.13

Nhan xét: Phuwong phéap tinh cé thé ap dung dwoc cho
coc ngan (short piles, short rigid piles) va coc dai (long piles,
long flexible piles) théng qua hé $6 Zyay= L/T. Cu thé: Z,, <2
la coc ngdn, Zna24 1a coc dai [4].

Vi du tinh toan

Mot nhém coc gdbm 16 coc thép hop dai 9m trong dét,
canh d=0,4m, khodng cach cac tim coc 1,2m dwoc lién
két v&i nhau bdng dai cing trén mé&t dat. Coc duwoc dong
trong I&p cat chat vira, tai trong ngang thiét k& 1&én méi coc
l& 240kN. Tinh chuyén vi ngang, mo-men udn va ap lwc dat
doc than coc; coc ¢o |,= 58064 cm*, E,=20 MN/cm?.
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Hinh 2.4 Cac hé s6 doi véi coc dau co dinh chiu tai
trong ngang [2]

L=

s hsle £

(a) hé s6 chuyén vi, (b) Hé s6 md-men udn, (c) Hé sb ap
luc ngang cla dat

Lovi giai:
Coc déng trong cat chat vira nén theo bang 2.1 lay
hé s6 nh = 5 MN/m® hé sd T tinh theo cong thirc (9):

T=5 El = 5/—20)(58(1364 =188cm
n, 5x10

Trwéng hop coc dau cb dinh chiu tai trong ngang, theo
phucmg trinh (4),(5),(6) ta co chuyén vi ngang, mé-men uén
clia coc va ap lwc dat nhw sau:

Chvi i, i m]

Chuypia v igang gy (mimd

Bidu % mi-men cla oo

WELT L) alel 1 M Xl [ ] 1000 e ale]

Chilby e, w{m|

bidmen , W (kb

Bidu 83 89 luc ngang cia 48118n hdn coc

fp i pgang cba 838, e (kmb

Hinh 2.5 Biéu d6 chuyén vi ngang, mé-men udn
va ap luc dat Ién than coc

- FHT®  240x188°
F7 Bl 20x10°x58064 *
=1,373F, (cm)=13,73F, (mm)

M, =F_HT = 240x188xF,
= 45120F,, (kNcm)= 451,2F, (kNm)

FH 240
=2 =""F =128F (kN/cm)=128F (kN/m
F = T 188 p ( ) p( )
Ta cb: Zyay = LIT =9/1,88 = 4,8m tir d6 tra dwgc cac hé

sb Fy, Fm, Fp trén hinh 2.4 phu thudc vao Z,, va Z=x/T, két
qua tinh toan Y, Mg, pe du’o'c tong hop & bang 2.2, biéu db
chuyen vi ngang, mé-men udn ctia coc va ap lwc dat 1&n than
coc thé hién hinh 2.5.

Nhan xét két qua tlnh toan: Chuyén vi ngang dau coc
(ye=12,6mm) kha I&n, can dleu chinh lai thiét k& cho phu
hop. Theo cac chuyén gia nén — moéng cau X6 Viét ci, cac

(Xem tiép trang 65)
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Bang 4. Hé thanh bung chir N

Thanh bung L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
S, 4540,00 3840,00 3420,00 3100,00 2780,00 2440,00
Ner 11603,55 11523,17 11459,93 11400,89 11329,09 11233,58
Bang 5. Hé thanh bung chir A
Thanh bung L100X100X12 L100X100X10 L100X100X8 L90X90X10 L90X90X8 L90X90X7
A1 4540,00 3840,00 3420,00 3100,00 2780,00 2440,00
Ner 11675,61 11607,28 115653,42 11503,05 11441,68 11359,88

Gia tri a4 tra theo bang 1.1 v&i 6=60° ta dwoc dwoc 04=26

A = |24 o4 =\/41,922 ,26x10240 _ 5 4
3840

dl

N - 7’EA 7’ x210000x10240
A 43,547

Két qua tinh toan vé&i cac hé thanh bung khac nhau thanh
lap thanh cac bang 4 va 5.

=11607,28KN

5. Két luan

Bai bao da trinh bay anh hudng cta bién dang cat dén
gia tri lwc nén t&i han clia cot réng thanh gidng 2 nhanh khi
tinh toan theo tiéu chuan Viét Nam 5574-2012 va tiéu chuan
chau au EC3.

B6i voi cac hé thanh bung bb tri khac nhau &nh huéng
cla bién dang cat dén lwc nén t6i han cot réng khac nhau.

Do d6 thue tién thiét ké viéc bd tri hé thanh bung hop ly sé&
nang cao kha nang chiu lwc cla cot.

Khi tinh toan theo tiéu chuédn chau au anh hwéng cta
bién dang cat dén lwc nén t&i han cua cot thé hién twong
minh qua dai lwgng Sv cua tirng loai hé thanh bung.

Céach lap luan cong thire tinh Iwc nén téi han cla 2 tiéu
chuén khac nhau, tuy nhién két qua tinh toan thwc té khong
chénh léch nhiéu gitra 2 tiéu chuan./.
|

Tai liéu tham khao
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3. Pham VdnrHé'i - Nguyétn‘ Quang Vien - Pham Van Tuw - Luu Van
Tuwong, Keét cau thép phan Cau kién co ban, NXB Khoa hoc va
Ky thugt, 2006.

Tinh toan coc chiu tai trong ngang...

Bang 2.2. Két qua tinh toan

(tiép theo trang 55)

x(m) 0.0 0.5 1.0 15 2.0 25 3.0 4.0 5.0
Z=x/T 0.00 0.27 0.53 0.80 1.06 1.33 1.60 2.13 2.66
r. 0.92 0.90 0.82 0.71 0.61 0.50 0.37 0.18 0.04
ye (mm) 12.6 12.4 11.3 9.70 8.40 6.90 5.10 2.50 0.00
Frm 091 | -065 | -040 | -0.18 | -0.03 0.10 0.19 0.25 0.21
Mg (kN/m) -411 -293 180 | -81.0 | -14.0 45.1 86.0 113 95.0
Fo 0.00 0.25 0.45 0.57 0.62 0.62 0.57 0.38 0.13
pr (kN/m) 0.00 32.0 57.6 73.0 79.4 79.4 73.0 48.6 16.6

hanh cho coc don thang dirng chiu tai trong ngang tap trung
va mé-men & dinh coc theo ly thuyét dan héi. Phuong phap
ap dung dwoc cho coc c6 dau tw do hodc cb dinh, coc trng
x& nhw coc ngan hodc coc dai./.

tai liéu trong pudc [5,6,7,8]... chuyén vi ngang gi6i han cua
coc tai mat dat thwong dwoc chon [yg]=10mm.
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