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Hién nay chua cé mét phwong phap nio, tham chi k& cd phwong phip ghn dang
dé tinh toadn d6 lin do ddéng luc cho nha céa vi codng trinh, nén khi thiét k& phii dung
che s lidu thue nghi¢m [1], hofic phdi nhan véi hé s6 dim bdo cho cié céng trinh
x4y dyng trong vung c6 dong ddt cip 9 [2]. Thuc t&€ ngay cang nhidu nha clra, cong
trinh bj nat né, pha hoai do 4nh hwéng cla chidn d6ng. Nhuw viy. 6 lin ddéng la nguyén
nhin chinh gay ra cac hién tuong d46. Piéu nay d3a duwgc D.D.Barkan, R.D. Filippov,
A.A. Romanép, K. Terxaghi va R. Pek mé (4, phan tich va luu ¥. Con O.A. Xavinoép [1]
cho ring: «vin d2& xAc dinh a0 lin dong cha moéng chin tac dung cha fai trong dong
vAp 12 vin d& quan trong vd cé tinh chit cfip thiét».

Mic du trong nhitng ndm gin day di cé nhidu ngudi nghién ctu va kién nghi
phuong phap tinh toan nhw W.Wallace {2], E.B.Berezanxev [3], N.M. Geexévanodv [4\]
nhung hiu hét khong s& dung vi 4o chinh xa¢ khong dat yéu chu, it y nghia thuwe tién
ho#c néu st dyug dwoc khdi lugng tinh todn qua 16n, khé khiin v& phuong dién todn hoe.
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. Trong nhitng nim qua chung téi di {i€n hanh nhiéu thi nghiém & ngoai troi 42
tim hidu vé: ‘
1. M&i quan hé gitta tng sufit va bién dang cha hé nén mong khi dao doéng ty do
2. Dao ddng clia hé nén mong trong trudng hep c6 cin khong dan hdi.

Trén co s& d6 x4y dung cong thire tinh d6 lin dong.

il — KET QUA THUC NGHIEM

i. Loai d@t: DAt duwoc chon mnghidn ctu thudc loai 4 sét ty nhién, miu nao
xam, 1ép dat co bE day 2,5m. Cac ehi lidu co 1y déc trung nhw sau:

P Am tw nhién W% = 34%

Dung trong im ' Tw = 1,85 T/m?%
Dung trong kho Te =14 T/m?®

Hé s6 réng tu nhiéo g, =09

Chi sd déo - T 14

Chi s8 sét B = 0,45

Luc dinh k&l C = 0,14 kG/em?
Goc ma sat trong g o= 10°

Modun dan hdi £, = 80kG/cm”




2. Phuwong phap thi nghigm

pd dat dwgc muc dich trén, thi nghiém duwoc tién hanh theo hai phwong phap:

a) Thi nghiém chit va ro tdi lién tuc véi tdc @6 nhanh béng kich thay lwe. c6
thd xem nhu hé nén moéng chiu-tic dung cha tdi trong déng. Sau mdi chu ky d& bi&n
dang tinh 6n dinh rdi cho chiu aAnh hudng rung dong do may dong coc gay ra. Do bién
dang chia moéng khi rung va ngay sau khi may rung ngung hoat d6ng. BS tri thi nghiém
nhu 4nh s6 L. . . i : B

b) Thi nghiém bing phwong phap va cham. Bé tri thi nghi¢ém nhuv é&nh s8 2.
Dang dao d¢ng tw do cfia hé¢ dwgc ghi lai bing may SC10, Méng 1a nhitng tidm bétdng
¢& 100 > 100 > 10 em va 150 X 150 X 15 cm thédo lip dwec. ,

3. Phén tich k&t qua.
-.a) Puong bi&n dang khi nén ép & moéi chu ky luén luén déc hon nhanh dan hoi
(ABC va ADC), xem d& thj hinh 1. :

b} Ung v6i méi khoing ap luc thay d6i tir Pi-t; Pi; Pis1 chu ky sau lwgng bién
_dang l6n hon & chu ky truéc, nghia 12 tryc ciia cic ném dan hdi d6c hon, hodc néu
dao déng gitt cwdng dd khong ddi thi 46 lin ting lén, xem d6 thi hinh 2.

_ ¢) Voi cung téc do ting va gidm "tai, cling nhu cing didu kién thi nghiém, d&bng
cong nén ép & cAp Pi+1 khong trung véi diém lin én dinh clia cip trude né (Pi) ma ha thdp
xuéng. Vi du didm 4 va 4’. Xét véi moi clp ap lue Pj ta ¢6 diém 1, 2%, 3°... va 17, 27,
3”.. N&i cac didm d6 lai ta duwge dwdng cong lin déng 1, 2°, 3'.... vd dudng dan hdi
17, 2, 3”... Khi 4p lugc tinh ting lén, d9 lun déong cing ting 1én Chinh 1.

d) PO lan cfia méng & bat ky ap luc tinh nio @3 &n dinh, khi chiu &nh hudng
chia chin dong, @9 lan lai tiép tuc phat tridn, trén dudng cong quan hé @wng sudt va bién
dang tinh ta thiy c6 buéc nhdy rd rét, dogn AB va CD hinh 3. '
‘ e) Dao dong tu do cla h¢ ndn moéng tét rdt nhanh (khodng hai pha diu), xem
%.nh s 3. 0 .
: _ g) V&i cung loai d4dt, cung diéu kién thi nghiém, ap lyc tinh trén mong cang lén
khi dao d9ng s& gay ra do lan 1ém, xem hinh 4. Tri s8 d9 lun d4t t& 1 —2mm. '

h) Luc kich thich thay d8i, bién d¢ dao dong cfia hé s& thay ddi, hinh dangdao
dong bidu thi trén hinh 5. Véi cung loai d4t, cung diéu kién thi nghiém va lwc kich
thich khong khiac nhau nhiéu ta s& nhdn dwge gia tri trung binh vé& bién dé dao dfmg
efia h¢ nhu bing dubi:

Chuky | & | g% | 5% | 7% | o% | =
Bién d¢ 2 2 2 2 2 2
A nén 12 7,25 1,1
A dan hoi 10 3,5 0,5

- 1. N&u ta coi dao dong tiit sau hai pha diu ta lap dwge t§ sé chc bién d0 & cac
chu ky ohw sau: ’

12 12
. . Py = IR Py = 11 d8i v&i nhanh .nén ,
. 10 10
Py = —3‘,—5 3 P2 = Eg Adi voi _Ilhflnh dan héi
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Va gid thi&t ring d¢ lan ddmg cling 24y ra vol oing t§ 18 46, thi voi tdng 4o
n déng tix 1.4 — 2mm ta c6:

Chuky | % | 3% 5% o LI

Do lin d6ng 2 2 2 2 2 2
z' nén (mm) 1,2 07 | - 0.

z' dan hoi mm) | | 10 035 | | 005

k) Trén ¢o s thyc nghiém, ta c6 thd mo td qua trinh dao d9ng tw do clia hé théng
12 phén lyc nén nhw so @4 hinh 6. CAc thong s8 cta 40 thi dugc xac dinh bing s8 ligu
we nghiém sau:" -

@, =8" B, = 86°
o = 86°30 ;0 PBr=87°
ay = §7° : B2 = 87°15
oy = 87°05° B3 = 87°20

B )
III — LAP CONG THUC XAC PINH PO LUN BONG CUA HE NEN MONG
DAO BONG TU DO

Phwong trinh vi phéan chuyen dOng cia hé kHi k& t6i sy cin khong dan hoi
5 dang:

A tb?\zz‘ + 7\ZZ =0 _ (6))
day: _ ® —hing s8 (mddun tit),
= -\/_;% . K —hé s clitng ctia nén dan hoi,

— khdi luorng cia hé,
K= CZF C; — hé 58 nén dan hdi,

F - dnéjl tich d€ moéng.
Vidt 1ai (1)

C:F » C7 ‘ .
z” Lo z: i z =0 (2

. ; CzF - ’ ,
R& rang phan lyec ndn F, = T Z khong thé hién rd su tit din cia dao déng

4 ddc biét 14 hai thong sé C; va M rdtkhe chon chinh xdc, vi chang bién d6i 16n.

rén thuc t& F, degc biéu thi nhu hinh 6. Vi vy, vin d& dit ra 1a phai x4c dinh duge
am dic lrung cha F..

1. Khéo sat ham s6 F, ‘
Goi goéc nghiéng khi bi nén 1a o, khi dan hdi 1a B; va ky hiéu:

K = 1gon

k§2) = tgh; : (3)




Gi4 thigt tge, tghi ting thee quy luat tuyén tinh, nghia la:

‘()
twong tw véi k; ta cb:

) 1)
k; —k(o + a (Zi-— Z,)
- (2) (2) )
k‘(i +b (Zi—Zp 43
Trong @6 a va b la cac gia tri dwge x4c dinh bing thwe nghiém: a = 4,1; b = 4,78,
' Coi cic ao cung K() ( ) la. cic hing so _trong ting doan ta dwgc:
(1) _ @
kg =k
(1) : (1) '
1 = 0 + a (ZZ - Zo)
0 _ (1) g ' )
' 2 O + a (Zg—Z,
1 1
k(l) ( ) + a (Zai —
s 1 @)
RS rang ring: k <k( ) e Sk k§+1<

2 {(2) . ,
kP =124 b 2 — 20
‘ ()]
2 2
va k( )< k(2) ..... < k(2i)< kg_':l < ..
Trén co s& do6 tim cach bleu di€n ham F,.
Goi cac doan bitu di&n ham F(z) 1a Fl(z) s .Fz(z)...ta co
o (1) (2)
\ .
_ Fioy = kg Zyi Fyizy =kg'Zy+A (7)
Ala hang s6 dwoec xac dmh tie didu klén lién lyc clia ham F,
o Fatz) = Fia)
do d6: )
1 .
2 )21 b A= 0 Z1 A=~ (k(2) - k((l))) 7
bit: o Si =k(2i) - k(}) voi Sij >0
Ta co6
- - Soozl
2)
2( ) = k 80021
(1)
Faq)=ky Z+B
Faz) = Fay)

1 (
k(l)Zz 4+B=k 2)Z9 - SooZt

= So1 Z2 — SgoZ1

()

2-TCCH i )



i @
ﬁi(Z) =k i zZ +C

F £
T4(zs)  F3(z3)

@ W
kigs+ C = kygo + 84129~ Sgg4

C — SuZs + 50122 — SeoZi

It

Mot cAch tdng quat ta cé:

op—3 ‘
1) 1+J+1 R i
F2p—1(Z) k p—1t > (-1 Zi-I-j+1 d8i voi nhanh nén (8)
i+j=0 , :
I+
: 2p—2 sy : .
‘ (2 i+j+1 . .
1 7 S : ,
2p(Z) 1t = =D Sij i+ ddi voi nhénh‘ dan hdi ~ (9)
i+j=0
i<i<Ki+1 S
2. Lap phwong trinh chuy&n ddng va khdo sit trén mit phing pha
Xét phuong trinh chuydn d¢ng tw do ciéia hé & chu k}‘r thit p ta c6: -

MZ"+ 202’ + Fy ) =0 qué trink nén A
MZ" + 2h2' + Fy () = 0 qué trinh dan bdi - an

V&i didu kién ban diu:
t= tp—j s

Z‘p—1= Z2p—2 H
Z —1=0.

Cac phuoung trinh (10) va (11) ¢6 dang:

z® +2éz + [w(l) ] Z+ Ap-1=0 : C o (12)
2
Z 4287 + [mpﬂl ] Z+Bp1=0 - (13)
Trong &6 :
s B {w(l)r“ kgl_);l ‘[‘”(2)—1]2 =£)L
Ml TTu P M

o Nhitng phuong trink (i2), (13) c6 th® bidu difn trén mit phfing pha va thye chat
n6 la dwong xoin dc v6i didm tidu:

A _
zﬁp) (1‘;—; a6i v6i chu kj nén , (14)
[ "p—1 ‘
Bp-1 ' :
ng) =~ —=5) 77 6i véi chu kj dan hdi 315)
w .
p—1
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(Ju§ dao pha la duong xodn 8¢ tién t&i didm tiéu (xem binh 7) nén ta cé thd két
ludn ring { p} hoi tu khi P ting. Khi @6 Za chinh la @6 lun dong, d& tinh dwogc &6 lan

nay ta tim diém-tidu

Z(P): _ Ap-1 _ SeoZi — So1Za+-.. +Sp_2, p-2 Zap-3 — Sp_2 p—lZﬁp_.; (16)
1 [(1)(1) ]2 (2)
p—1 ' o p 1
Gia s& € 14 sai s§ cho phép khi tinh lin, 1ay z(p V_ 74 néu R
. Za _Z(p) l <, : .

Nhu vay chung téi da thiét lap cong thue d& tim 46 lin d6ng khi he¢ n&n méng
dao dong tw do. Vi loai dao d9ng nay tit r4t nhanh nén ta ¢hi cin tinh 46i voi 2 hodc
3 chu ky diu.

IV — KET LUAN

: Vin-d& xic dinh d¢ lan déng 12 vdn dé cdp thiét, nh\mg hét sirc phu'c tap. I'rén

. co sb thue nghlem dung phuwong phap toan hoc md ti dao ddng hé nén méng chiing toi

-d3 tim ra 101 gidi gin dung, chc 1di gidi @6 c6 chira chc hé s6 thuc nghiém. Vi vay ket
qua tinh chinh xac n&u ta chon che hé s§ . d6 chinh xdc.

e Dia chi ». Nhar ngay 4/10/1979
Vién Co — Vién KHVN
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SUMMARY

‘ : METHOD OF CALCULATING DYNAMIC
‘ SETTLEMENT OF FOUNDATIONS ON THE INCOMPLETE
‘ ELASTIC GROUND WHEN THERE ARE FREE VIBRATIONS

To estimate the dynamic settlement of foundations is for us a Very urgent but also

very complicated matter. On the basis of our experiments we employ the mathemalical

- method of describing the vibrations of the foundation system. We have therefore elabo-
rated an approximate formula to calculate the dynamic settlement.
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