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PHUONG PHAP XARATOV DE DU BAO
SUC CHIU TAI DOC TRUC CUA CQC PONG

Ts. Phan Diing

Gidi thiéu chung

Stc chiu tai doc truc cua coc 1a mot trong nhirng thong s6 dau tién, co ban va
quan trong nhit khi thiét ké, tinh toan mong coc. Bai viét nay chi gi6i han trinh
bay veé strc chiu tai cua coc dong dua trén cac tham s6 vat 1y — co hoc cua dét nén
ma coc xuyén qua.

Néu khong ké trong lwong ban than cta coc thi sitc chiu tai giéi han, P, gdm hai
thanh phan sau:

Strc chiu tai gidi han mit bén (mit tiép xtc giita than coc va dat), P

Py = UZfihi (1)
i=1
Strc chiu tai gidi han miii coc, Py,
Pum =RF (2)

Trong do:
UvaF: chuvivadién tich tiét dién ngang cua coc.
fivah;:  stic khang mét bén don vi tai diém gitra 16p dat thur i,

c6 chiéu day h;.
n: s6 lwong 16p dat duoc phan chia.
R: suc khang miii don vi cta d4t tai mat phéng mili coc.
va: P.,=Py + Pun (3)

Stre chiu tai cho phep cua coc, P, s€ thu dugce tir cong thue (3), khi s dung
mot hé s an toan chung hodc cac hé sb an toan riéng phan.
O cac cong thuc (1), (2), diéu quan trong nhat 13 can xac dinh dung gia tri cta stic
khang bén don vi, f va suc khang miii don vi, R. Hai dai lugng stc khang don vi
nay, & nhitng mirc d6 khac nhau, déu phai dwa vao cac tham sb vat Iy — co hoc
ctia dat. Chan han nhu TCXD 205 — 1998 [2]:
O phu luc A, gia tri ciia f va R dugc 1ap bang theo tén dét, trang thai vat 1y cua
dat va d6 sdu cia diém tinh dua trén viée xir Iy nhiéu két qua thi nghiém coc hién
truong.
O phu lyc B cua tiéu chuan nay ciing d3 dan ra cac cong thirc tinh f dugc chuyén
doi tur ap luc dat vudng goc voi mit bén coc theo nguyén ly ma sat cua ap luc
phap tuyén, con R thi tir trang thai c4n bang gi6i han cta tang dat nam dudi mat
phing miii coc, nén dugc goi 13 phuong phap dua vao cac tham sé vat 1y — co hoc
(ban dau) cua dat.
Ngoai vi¢e xac dinh gia tr1 strc chiu tai doc truc cua coc, ta con can phai biét mdi
quan hé gitra luc doc truc (nén hodc kéo) voi chuyén vi doc truc cua dau coc,
duogc goi la cac dudong cong  tdi — lun cua coc nhu hinh 1: ¢ trang thai trung gian
(S<S,) thi dang thirc (3) sé la:

P=P,+P, (3)
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Hinh 1: C4c dudng cong tai — lan thanh phan va tong.

1.5 Muc dich bai viét nay nham gi61 thiéu mét céch tinh stre chiu tai doc truc cua coc
khong chi dua truc tiép trén cac dic trung vat Iy — co hoc cta dat ma con cho phép
xay dung cac dudng cong tai — lin. Pay 1a cong trinh nghién ctru da dugc kiém
nghiém thong qua ap dung thuc tién thiét ké trong nhiéu nim cia cac nha khoa hoc
tai Truong Dai hoc Bach Khoa Xaratov, Lién bang Nga; dé cho gon, ta goi la:
Phuong phép Xaratov.

II. N6i dung co bin ciia phuong phap Xaratov
Noi dung chi tiét cua phuong phép nay da duoc Lapshin, Rikkert va Xavinov
trinh bay trong [1]. Dua vao d6 cing voi [6], co thé gidi thiéu tom tit & cach xac dinh
hai tham s dudi day.
2.1. Vé sirc khang bén don vi:
1. Tu két qua nghién ctru thi nghiém, nguoi ta nhan thay rang khi déng coc vao
trong dat s& gy ra hién tuong nén chit theo huéng xuyén tdm, tao sinh ap
Iirc ban dau p tac dung vudng goc trén chu vi tiét dién coc:
E [l+sif¢j

p{4p,,(1—ﬂ2)—()2po(2—ﬂu)

2. Sau d6, ap luc nay giam xudng, dat dén gia tri p’, duoc xac dinh tir viée giai
phuong trinh si€u viét sau:

(pp +ccot g¢)—ccot g¢ (4)

l+sin(pj

p,tccotgp n| p'+ccot 7[ sing
pp+p0+ccotg¢):(p+ccotggo) == —(p—p) p tccolgp (5)
ptcceotgy p,tccotgp
Trong do:
Po: ap luc tinh nam ngang cua dat
p,=tyz=¢yz (6)
1—p,

Pp: ap luc nam ngang trong dat khi bat dau hinh thanh ving bién dang
déo.
p, =p,(1+sing)+ccosp (7)
E, va p,: modun bién dang va hé s no hong cua dat.
v va z: trong luong don vi cua dat va do sau cua diém tinh.
¢ va @: cac tham sb stc chong cit cua dat.
3. Stric khang ma sat don vi trén méat bén coc — d4t s& tinh nhu sau:
f . =D'tgp+c )
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4. Phat trién stc khéng bén don vi f, phu thudc vao do lin thuc cua coc Sy theo quy
luét da tuyén tinh:

S,
o = Jia S, ©)

o day: Sy, dugc goi 1a d6 lun gidi han hoac 1a do lan truot, (40 Iun cua coc dé
suc khang bén don vi dat dugc suc khang ma sat) phu thudc vao loai dat cho ¢

bang 1.
Bang 1: Gié tri d0 lin truot (gioi han) Sy, [5]
STT Tén dat va trang thai vat Iy Sup (Mm)
1 | Cat nhd, chat vira 5
2 | Cét pha lan it bui, chit vira 6
3 | Cat pha 1an bui, déo mém 7
4 | Sét pha, déo chat 8
5 | Sét pha l4n bui c6 soi, déo mém 10
6 | Sét pha 1an byi phan 16p, déo mém 15
7 | Sét pha 1an bui dang dai, déo mém 18
8 | Sét 1an bui dang dai, déo chat 22
9 | Sét 1an bui dang dai, déo mém 25

Nhitng nim sau ndy, cic nha khoa hoc ¢ Léningrad da dé nghi mot cong thirc
kinh nghiém tir két qua xu ly hon 100 s6 liéu nén tinh coc dé tinh d6 lan gi61 han Sy,
(do bang cm) c6 dang [1]:

S, = 0,5+101,x1, (10)

Trong do:

I,:  gi61 han chay
I,: chisbdéo

Ttr (9) ta dé dang théy: khi S, = S, thi sttc khang bén don vi tr¢ thanh stc khang
ma sat, nghla la f, = £« = fub.

5. Néu cho d6 ltn S, clia coc cac gia trj tir 0 dén d6 gidi han Sy, thi theo (9) s&
nhan dugc céc gia tri khac nhau cua f, o1 nho (1) xac dinh Py, hoac Py,. Tu
két qua thu duoc ta xay dyng nén dudng cong tai — lin cho mat bén (Pudng
cong a trén hinh 1)

2.2. V& sirc chiu tai giéi han miii coc:

1. Do déng coc, trong ving dit dudi miii hinh thanh mot 161 dat nén chit, anh
huong co tinh chit quyét dinh dén hinh dang phat trién ving dat bi nén chit
xung quanh miii khi coc chiu tai.

Dudi tac dung cua ap lyc ngang p, ¢ mii coc, coc bi lun voi gia tri S
dugc tinh theo biéu thirc c6 chira mé dun dan hoi cua dat & miii coc Eq:

d
S :(1—ﬂu)(Ppm+BC)A—Q (11)
Ung v6i1 dd lun nay, stre chiu tai ctia miii coc, P, dugce xac dinh nhu sau:
d2
P=mﬁ&b— (12)

2. Khi chiu tai trong nén doc tryc, tai mii coc, ap lyc ngang p, s€ tang lon dén
gia tri pr, gdy ra bién dang nén chit vé moi phia. Strc chiu tai ctia miii coc
P ¢ giai doan nay ciling ¢6 dang nhu (12):



J?
Py =(pr +Bc)7 (13)
Gia trj ctia ap luc nam ngang pr tim duoc tr viée giai phuong trinh sau:
1+sin(p]

1 +ccot [ sing
Sy =8y =2-103(+u,)aD) p(§+—§§t§$ —pe| (4
0 p

Goi:
S 1a do 1in miii coc (S,>S)).
Sum 12 d6 14n can thiét dé huy dong tdi da strc khang cua dat & miii coc, c6 thé
xé4c dinh bang cong thirc kinh nghiém [3], [4] sau:

Sum=10,05d (15)
Khi S,=Sum thi sttc khang mii dat dén suc khang gi6i han, nghia la
Prur=Pumi ) )
Trong cac cong thac tur (11) dén (14): A, B, D 1a cac hé so, phu thudc vao
gdc mili coc, o va gbe ma sat trong ctia dit @, cho & bang 2.

Bang 2: Gia tri cac hé s6 A, Bva D

o He sb Goc ma sat trong ¢ (d0)
(do) i 8 12 16 20 24 28 32 36
A 0,448 | 0,384 | 0,332 | 0,288 | 0,250 | 0,217 | 0,188 | 0,162
45° B 1,056 | 0,935 | 0,836 | 0,753 | 0,682 | 0,619 | 0,564 | 0,513
D 0,717 | 0,960 | 1,158 | 1,323 | 1,466 | 1,591 | 1,702 | 1,802
A 0,47 | 0,408 | 0,355 | 0,308 | 0,267 | 0,230 | 0,195 | 0,164
60° B 0,929 | 0,844 | 0,772 | 0,708 | 0,652 | 0,601 | 0,555 | 0,511
D 0,452 | 0,622 | 0,767 | 0,893 | 1,006 | 1,108 | 1,201 | 1,287
A 0,480 | 0,413 | 0,353 | 0,297 | 0,244 | 0,195 | 0,147 | 0,101
90° B 0,877 | 0,825 | 0,777 | 0,733 | 0,692 | 0,653 | 0,615 | 0,579
D 0,247 | 0,351 | 0,446 | 0,534 | 0,616 | 0,694 | 0,769 | 0,842
3. Suc chiu tai giéi han miii coc dugce tinh nhu 1a téng cac suc chiu tai mui
thanh phan da néu:
Pum = PmI + PumH (1 6)
Néu cho vé trai ctua phuong trinh (14) bién d6i trong pham vi d6 lan tir 0
dén d6 lan gidi han S, thi s€ nhan dugc cac gia tri khac nhau tuong ing
cua pg; va do do, céac gié tri khac nhau cua P,, hoac P, Tu két qua thu
dugc ta xay dung duong cong tai — lun cho miii coc (Puong cong b trén
hinh 1).
2.3. Cac phuong trinh (5) chira an s6 p' va (14) chira 4n sb p, la nhiing phuong

trinh siéu viét phtrc tap lai phai giai nhiéu lan trong qua trinh tinh toan. Dé
khic phuc kho khan nay chung t6i da bién ddi ching thanh nhimg phuong
trinh dai s6 chinh tic, dé giai hon va ciing 1 ndi dung ctia cac muc tiép sau.

III.  Thwe hanh tinh toan sire chiu tdi gidi han mat bén, P

3.1. Bién ddi phwong trinh (5) dé tim gia tri p’:
Goi p, la vé trai cia phuong trinh (5), VTR:

VTR = p; = py+ p, + ccotg ¢ (17)



I+sing

Pit: k=— (18)
sin @
Néu chu y dén (6), (7) va (18), ta viét lai (17):
VIR = p; =p, + p, + ccotge (19)
Ky hiéu VPH 14 vé phai ciia phuong trinh (5):
+ccot ' !
VPH = (p+ccotg(0)(—pp 0 g(oj—(p—l)'){—p AR L J (20)
p'+ccotgp p,+ccotgp
bat:
p’ =p +ccotgp 21
p,= pp+ ccotgo (22)
p"=p’ + ccotgp (23)
Chu ¥ rang, tir (21) va (23), ta co:
, p-p’=p -p" (24)
Viét lai (20):
. Nk
* p * v !
VPHzp( ﬁ]—(p -p )(p—*J (25)
p P
. Ak (S
Hay VPH =p’ p}; L I (26)
p P, Py
Pit: X=2 (27)
Py
Viét lai (24):
VPH=p" % —pX K prx(H) (28)
1 * * -] * -]
VPH = i[p X x| (29)
Dit vé trai (19) bang vé phai (29), ta co:
* 1 * * —_ * —_
b= i[p ] (30)
Hay:
X@R | B ix () _ 1P iy | P_1_g 31)
P, P, P,
Dit: v =L (32)
Py
N=E (33)
Py
Tir (4), néu chil y dén (21) va (22) thi gia tri N c6 thé tinh theo cong thuc:
k-1
N-= £ (34)
4p,(1—pg) —2p,(2—p,)

Viét lai (31), ta c6 dang gon, d& giai cua phuong trinh (5) ban dau:
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X0 _nx0 _yx 4 N=0

3.2. Thuc hanh tinh toan P, (Bang 3):

Béang 3: Trinh tu tinh toan P,

Budc tinh Cong thirc S6 thi ty cong thirc
1 p,=¢rZ (6)
2 p, =p,(l+sing)+ccosg (7
3 k=(1+ sing)/sing (18)
4 P, =D, + P, + ccotge (19)
5 p,=p,+ ccotgp (22)

k-1
6 N = £, (34)
{4pp (1-1)-2p, (2—/10)}

7 p = Np, (36)
V =p,/p, (32)

X NX"H _px 4N =0 (35)

10 p"=Xp, (37)
11 p'=p"-ccotgp (38)
12 Joax =D'18P+C (8)
13 Iy = Joax S )

Sub
14 P, = UZn: fh (1)
1

IV. Thuc hanh tinh toan sirc chiu téi gi¢i han mii, P,

4.1. Bién d6i phwong trinh (14) dé tim gia tri py:
Goi S 1a vé trai ctia phuong trinh (14):
VTR =S;n—S;1=8S
Vé phai ctia phuong trinh (14):
VPH =N, x M},

voi: N, = Ei[0,3(1 +u,)(1-2u,)dD]

+ccot
p, tccotge
Ta trién khai (42) c6 chu y dén (22):

k
ccot
M,=p,, [;—FJ + Ppm( " g(PJ p,
pm pm
k k
ccot *
Mm:ppm I)*F +pp *gq) _ppm p_F
ppm ppm ppm

(35)

(39)

(40)
(41)

(42)

(43)

(44)

(45)



Viét lai (42):

M, =P, Y - P YD, (

|

(46)

Phéi hop (37) véi (38) ¢6 chu ¥ dén (39) va (44), ta duoc dang méi cua (14):

S=N,, {pme" Do Yt Py {

k
ccotgo
p

EANE
Ppm Ppm
_ P
Ppm

ccotgo S
Pon  PpuNu

K

L:

-

Dang gon, d& giai cua phuong trinh (14) ban dau sé tré thanh:

Yk _KY+L=0
pF:Yp;m

4.2. Thuc hanh tinh toan P, (Bing 4):
Béang 4: Trinh ty tinh toan P,

Budc tinh Cong thuc S thir ti cong thirc
1 pom = g}/Z (6)
2 Pom = Do (18I0 @) +ccOS P (7
3 Pom =Pyt Do + ccotgo (22)

d2
4 Punt =Py + Be) = (12)
5 S, = (1= )( P, + Be) d (11)
0 pm (AEY)
S, =0,05d (15)
S = Sum _SI (39)
0,3(1+ 1-2u )dD
E{)
9 k=(1+ sing)/sing (18)
10 K= (49)
Py
ccot S
11 L=— 82 (50)
Pon PV
12 YK _KY+L=0 (51)
13 pr = 1p,, (52)
d2
14 Pumll :(pF +BC)X (13)
15 Pum = Pumi + Pumnt (1 6)

(47)

(48)

(49)

(50)

(1)
(52)



V. Vidu minh hoa

5.1. Vidu 1

‘ Chg mot coc BTCT tiét dién vudng 35x35cm, dong trong nén cat nho chit vira
dong nhat c6 cac dac trung co hoc — vat ly nhu hinh vé 2. ‘
Hay tinh strc chiu tai gidi han (chiu nén) ctia coc da cho bang phuong phép

Xaratov.

1. Stc chiu tai gidi han mat bén Py,

Hinh 2: S6 liéu caa vi du 1

Giai:

B TH
N G R S s
-','q '-',"_ Ao A.'.,_l' --.
I L
Sinae P
A g vy WL N
£ © | | £
£
E (=2
- . - E
‘_ o
£ “E‘ Z I
(=]
£ @
£ ®
@ &

e=0,65

v = 16kN/m?

@ =32°
E,=28x10° kPa

Lo =0,3
E;=71,76x10° kPa

q Theo ch,iéu dai, coc duogc chia thanh 5 doan. Sl'rg khang ma sat duoc t,inh tai cac
diém tur (1) dén (5) (xem hinh v€). Véi k = 2,88684, két qua tinh dugc tom tat & bang 5
Béang 5: Suc khiang ma sat & mat bén coc.

2 o , finax (kPa)
Bitm | DOsiu | po | P | P x| P Xaratov
tin (m) (kPa) (kPa) (kPa) (kPa) TCXD 205 — 1998
24,098
1 3,5 24,002 | 36,721 | 324,205 | 1,0502 | 38,564 365
34,714
2 5,0 34,288 | 52,458 | 409,316 | 1,059 | 55,553 400
49,081
3 7,0 48,003 | 73,441 | 509,996 | 1,0695 | 78,545 130
63,658
4 9,0 61,718 | 94,424 | 601,042 | 1,0789 | 101,874 450
78,439
5 11,0 | 75,434 | 115,407 | 685,278 | 1,0877 | 125,528 470
6 12,0 82,291 | 125,899 Py = 666,232 kKN

Theo TCXD 205-1998: P, = 541,1 kN, chénh sai: +23,1%.
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2. Suc chiu tai gi61 han miii, Py,

(1)
2)
€)
(4)

(5)

(6)

Do Iun S
S, = (1-0,32)(125,899)(0,35)/(0,195 x 71760) = 0,002866m
Gia tri Py
P, =125899x(0,35)>/0,195 = 79,094kN
b6 an mii:
S=0,05x0,35-0,002866 = 0,014634m
Tinh gid tri N,;:
~(0.3)(1+0,3)(1— 2% 0,3)(0,35)(1,20034)

N, = ~2x107°
28000

Tinh gia tri L:
_—0,014634
125.899%2x107°

Lap phuong trinh:

y288684 _y_58118=0

=-58,118

Giai ra, duoc:

(7)
(8)
)

Y=4,18423
Tinh gia tri pg:
pr=4,18423x125,899=526,79 kPa
Surc chiu tai miit Py
Pumn = (526,79)(0,35)%/(0,195)=330,923 kN
Strc chiu tai gidi han mili coc:
Pun= 79,094 + 330,932 = 410,026 kN

Theo TCXD 205-1998: P, = 325,85 kN, chénh sai: +26%.
3. Suc chiu tai gidi han cua coc:

P, =666,232 + 410,026 = 1076,26 kN

Theo TCXD 205-1998: P, = 866,95 kN, chénh sai: +24%.
4. V@ cac duong cong tai — lun cua coc:

Néu chap nhan Sy, = 6mm thi duong cong phat trién strc khang bén theo chuyén
dich (46 lan) Sy, tai mot s6 diém nhu bang 6.

Bang 6: Gia tri cac diém dic trung trén duong cong phat trién sirc khang bén

Sp (mm)

2,866 4,0 5,0 6,0

Py (KN)

318,237 444,155 555,193 666,232

Két qua tinh toan dudng cong phat trién sitc khang miii theo chuyén dich (d6 ltn)
S ghi ¢ bang 7, con suc chiu tai toan bd cia coc: bang 8.

Béang 7: Pudng cong phat trién strc khang mili theo do lin

Sum (mm) | 2,866 4 5 6 10 15 17,5
S  (m) 0 0,00134 | 0,002134 | 0,003134 | 0,007134 | 0,0012134 | 0,0014634
L 0 | -4,50361 | -8,47505 | -12,4465 | -28,3322 | -48,1894 | -58118
Y 1 1,00280 | 227669 | 2,55513 | 3,30892 | 3,93349 | 4.18423
pr (kKN) | 125,899 | 239,572 | 286,633 | 321,689 | 416,59 | 495222 | 526,790
Pot (KN) | 79,094 | 150,5 | 180,064 | 202,087 | 261,704 | 311,101 | 330,923
Pun (KN) | 79,094 | 229,594 | 259,158 | 281,181 | 340,798 | 390,195 | 410,026




Bang 8: Gia tri cac diém dic trung trén duong cong tai — 1un cia coc

S (mm) 0 2,866 4,0 5,0 6,0 10,0 15,0 17,5

P (kN) 0 397,331 673,749 | 814,351 | 947,413 | 1007,03 | 1056,493 | 1076,26

Dua vao s6 liéu cia bang 6, dong 1 va 7 ciia bang 7 va bang 8 ta v& duoc cic
duong cong dac trung truyén tai trén hinh 3.

1200

1000

gao 4

600

Tai trong (KN)

400

200

Chuyén v (mm)
Hinh 3: BPuong cong tai — lun cta coc

5.2. Vidu 2
Str dung vi du 1 nhung nén dét sét ddng nhat déo cimg voi cac dic trung vat 1y —
co hoc sau:
v = 15,7 kN/m? Ko = 0,35
€=0,85 E; =29000 kPa
I =0,40 ¢=16°
E, = 15000 kPa c = 12kPa

Hay tinh strc chiu tai gidi han cua coc.
Giai:
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1. Surc chiu tai gidi han mat bén:
Véi k =4,62795, két qua tinh ghi tom tat & bang 9.

Bang 9: Strc khang ma sat & mat bén coc

« R A A * * ¥ 5 fmax (kPa)
D’lem DQ Sau pO pp pP po N V X p p Xaratov
tinh (m) (kPa) (kPa) (kPa) (kPa) (kPa) (kPa) TCXD 205 — 1998

27,447

1 3,5 29,589 | 49,279 | 91,125 | 120,717 | 3,13902 | 1,32475 | 1,05038 | 95,715 | 53,870 260
32,810

2 5,0 42,269 | 65,455 | 107,301 | 149,574 | 3,0873 | 1,39396 | 1,06634 | 114,419 | 72,574 29.0
40,452

3 7,0 59,177 | 87,024 | 128,869 | 188,05 |2,89148 | 1,45923 | 1,09468 | 141,07 | 99,225 370
48,373

4 9,0 76,085 | 108,592 | 150,437 | 226,525 | 2,78953 | 1,50578 | 1,12134 | 168,691 | 126,846 335
56,802

5 11,0 | 92,992 | 130,16 | 172,005 | 265,001 | 2,70499 | 1,54066 | 1,15164 | 198,088 | 156,243 348

6 12,0 | 101,446 | 140,944 | 182,789 Py = 538,05kN. Theo TCXD: Py, = 398,44; chénh sai: +35%
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2.

3.

VL.

6.1

Strc chiu tai gidi han miii, Py,
(1) S;=0,004205 m
(2) Pum=50,832 kN
(3) S=0,013295m
(4) N,=2x10°
(5) K=1,29689
(6) L =-46,9352
(7) Y=2,32832
(8) pr=425,575kPa
(9) PumH = 150,5 kN
(10) Py,=202,332 kN
Theo TCXD 205-1998: P, = 306,25 kN, chénh sai -34%.
Strc chiu tai gidi han cua coc:
P, =538,05 + 202,332 = 740,382 kN
Theo TCXD 205-1998: P, = 704,69 kN, chénh sai +5%.
So sanh két qua tinh toin theo phwong phap Xaratov véi nén tinh coc
& mot s6 cong trinh tai Tp. H6 Chi Minh
Cong trinh chung cu 10A Tran Nhat Duét, Q1
1. S6 liéu xuat phat

Bic tdng cdng trinh 104 Trdn Nhdt Dudt - .1

ip Coc vudng 25x25 dai24m, ha coc biing ép

s T T F T T F

] + + Catsétxd BAn, gachvun..
PELLIL +  + 4+ + -

2]

=

o

=

=

]

=

o

J t hat min, hat frung, chdtwada

I iMue nudc ngdr- 150 mh

Hinh 4: So dd coc — dat chung cu Tran Nhat Duat
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Bang 10: Cac chi tiéu co 1y cua cac 16p dét

Chi ticu hlfgu Dt?;th1 TIfl?'rp2 TIflc:'rp:s TI;:’IP4 TIflc:'rps
Phan loai theo TCVN BunCH | SétCH Sét Cat SM
Chiéu day 16p dat h; m 11,5 1,000 5,000 5,000
D6 4m ty nhién w % 72,540 | 50.130 | 65,180 | 23,650
Gi6i han déo wd| % 36,809 | 33,870 | 41,305 -
Chi s déo Ip % 34,690 | 21,680 | 24,870 -
Do sét B 1,030 0,750 0,960 -
?h‘il%i rong 6t tiéu v | KNm® | 1557 | 17.80 | 1630 | 1840
Hé sb rdng e 1,923 1,252 1,696 0,781
Dung trong kho Vi kN/m’ 9,10 11,86 9,87 14,88
Luc dinh tiéu chuan C, | kN/m’ 5,6 12 6,5 4,1
Goc ma sat trong t/chuan | ¢ bo 4°39° 15°13° 5°41° 25%43°
Hé s6 poisson m 0,45 0.35 0,45 0.24
Moduyn dan hdi E | kN'm®> | 2000 21000 | 2000 35 000

2. Két qua tinh toan theo phuong phép Xaratov
Bang 11: Mdi quan hé gitra céc suc chiu tai vdi d§ lun

Do lin S Py Pum Fux Pyne
(mm) (kN) (kN) (kN) (kN)
0 0.000 0.000 0.000 0.000
1 45.940 22.945 68.885 66.000
3 137.820 75.242 213.062 180.000
4 183.760 85.678 269.438 250.000
5 229.700 93.140 322.840 270.000
8 234.738 108.575 343.313 335.000
10 238.096 116.099 354.195 360.000
13 243.134 125.284 368.418 390.000
16 248.171 132.888 381.059 420.000
20 254.888 141.453 396.341 450.000
25 257.004 150.484 407.488 475.000

Theo TCXD 205 : 1998:

Pu = Pub + Pum

13

=256,97 +215,0=471,97 kN
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Hinh 5: BPuong cong tai — ltn tinh todn va thi nghi¢m nén tinh

chung cu Tran Nhat Duét

6.2 Cong trinh chung cu Ngo6 Tat T4 - Binh Thanh
1. SO li€u xuat phat

Bia tdng cong trinh chung cu Ngo Tdt 16 - Binh Thanh

1.80 o
=2
=z

¢P Cqe vubng 30x30
O T T

+ o+ Cdt seﬂ xd bdn ggch vyn...

/Bun =t 1dn ddtbdi déomém
/ L

. Cdi to dé’n nhuyén 1&n ddt bét

KRS I HK K
5'5,‘;54'%&%

+&4—520 2,10 Q.80 11,70
|||

Hinh 6: So dd coc — dat chung cu Ngo Tat TS
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Béang 12: Chi ti€u co 1y cua cac 16p

Chi ticu hlfgu Dt?;th1 TIflc:'rpz TIflc:'rpss TI;::’IP4 T%l?TPS
Phan loai theo TCVN SétCH | CatSC | SétCl | CatSM
Chiéu day 16p dat h; m 11,700 9,800 2,100 5,200
Do 4m ty nhién W % 94,700 | 46,300 | 69,900 | 21,600
Gi6i han déo wd % 31,500 18,50 23,30 -
Chi s6 déo Ip % 32,900 18,30 23,70 -
Do sét B 1,920 - 1,970 -
bung trong udt tidu v | KNim® | 1466 | 17,00 | 1554 | 19,84
Hé s6 rdng e 2,565 1,292 1,935 0,632
Dung trong kho 7 | kN/m’ 7,53 11,62 9,15 16,32
Luc dinh tiéu chuén C, | kN/m’ 6,7 53 8,1 -
Goc ma sat trong t/chuan | ¢ bo 3°26° 24°14° 8°21° 3123
Hé s6 poisson m 0,45 0,30 0,45 0,25
Moduyn dan hdi E | kN/m? 2000 35 000 2000 45 000

2. Két qua tinh toan theo phuong phap Xaratov:

Béang 13: M6i quan h¢ gitra cac strc chiu tai voi do lun

Do lin S Py Pym Py Pyne
(mm) MN) (kN) (kN) (kN)

0 0 0 0 0
2 195.997 72.000 267.997 120.000
3 293.996 120.000 413.996 300.000
5 489.994 167.854 657.848 450.000
7 527.227 203.154 730.381 600.000
10 583.077 236.711 819.788 805.000
12 620.311 253.716 874.027 980.000
13 638.927 261.255 900.182 1090.000
16 694.778 281.171 975.949 1200.000
18 732.011 292.771 1024.782 | 1260.000
20 769.244 303.373 1072.617 | 1300.000
25 862.328 326.649 1188.977 | 1360.000
30 955.411 346.619 1302.030 | 1420.000

Theo TCXD 205 : 1998
P,= P+ Pyy = 752,8 + 342.0 = 1094,8 kN
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Hinh 7: BPuong cong tai — ltn tinh todn va thi nghi¢m nén tinh

chung cu Ngb Tat T6

6.3 Cong trinh chung cu Pham Viét Chanh
1. SO li€u xuat phat:

Bia 1dng céng trinh chung cu Pham Viét Chdnh

10m

13 m

49m

43 m

43 m

12m

ip Coc vudng 25¢25 ddi 17m

/ b~

+ _ + T T T
+ + Cat. sét . xa bc:n gachwun...

+++++

S S

0BG sét 1n adt bét
ra

'%/,7/// ./

2

AR

A sét cc:f Icn Adt bét katert

Cdt trung dén nhuyén

(Muc nudc ngdm -2.30 m)

Hinh 8: So dd coc — dat chung cu Pham Viét Chanh

16



Bang 14: Chi tiéu cac 16p dat nén

Chi tiéu Ky | Bonvi| Lop | Lép | Lép | Ldp Lop
higu | tinh | Tha2 | The3 | The4 | Tha5 | Tha6

I;Ig‘\r,‘l?al theo gflt SM | CH As(éét Cét SM
Chiéu day 16p dat h; m 1,300 | 4,900 | 4,300 | 4,300 1,200
D6 4m tu nhién WY % 37,400 | 19,40 | 59,400 | 20,800 | 15,600
Gi6i han déo wd | % | 29,900 - 30,400 | 17,200 -
Chi sb déo Ip % | 31,600 - 30,900 | 16,800 -
Do sét B 0,240 - 0,940 | 021 -
thf;i rong UGttew | |\ | 1739 | 19.82 | 16240 | 1995 | 19,65
Hé s6 rong e 1,123 | 0,605 | 1,635 | 0,614 0,566
Dung trong kho 7o | kKN/m® | 12,65 | 16,60 | 10,19 | 16,51 17,60
Luc dinh tiéu chudn | C, |kN/em® | 14,0 - 10,7 4,0 1,0
S:}fu;nrf‘ sat trong o | Do | 434 | 30958 | 443 | 2634 | 3037
Hé s6 poisson m 0,45 0,40 | 0,35 0,30 0,25
Moduyn dan hoi E | kN/m®> | 10000 | 20000 | 15000 | 30000 | 40000

2. Két qua tinh toan theo phuong phap Xaratov

Bang 15: M6i quan hé gitra cac suc chiu tai voi do lun

Do lin S Py Pym Fux Py i
(mm) (kN) (kN) (kN) (kKN)
0 0 0 0 0
2 170.277 54.000 224277 360
3 255.415 75.364 330.779 430
5 425.692 102.872 528.564 600.000
7 485.926 118.164 604.090 660.000
10 537.087 134.406 671.493 690.000
12 544.075 142.988 687.063 700.000
13 546.813 146.843 693.656 710.000
16 551.847 157.142 708.989 720.000
18 555.203 163.202 718.405 735.000
20 558.559 168.771 727.330 748.000
25 566.948 181.076 748.024 780.000

Theo TCXD 205 : 1998
P,=P, + P, = 531,5 + 190,6 = 722,1kN

17




900
800
700
600
500
400
300
200
100

Pu (kM)

==Pub

—&-Pum
Pu.x

Pt

5 {mm)

o 2 3 5 7 10 12 13 16 18 20 25

Hinh 9: BDuong cong tai — lin tinh todn va thi nghi¢m nén tinh

chung cu Pham Viét Chanh

6.4 Nhan xét

1- Véi giai thuat cu thé da kién nghi va st dung cac sb liéu khao sat dia
chat cong trinh da cho, duong cong tai - lun tinh theo phucmg phap

Xaratov kha pht hop véi két qua nén tinh ca vé xu thé 13n vé gia tri.

2- Strc chiu tai gidi han du bdo theo phuong phép Xaratov cling khong

chénh nhiéu so vai két qua tinh theo Phu luc A, TCXD 205: 1998.

VIL  Két luan: , ,
6.1. C6 thé tom tat ban chat co hoc cua phuong phép Xaratov nhu sau:

chap nhdn co ché tao 15 — chén dit khi dong coc vao trong méi trudng
dat da dan dén tao sinh 4p lyc nam ngang pp c6 phuong vudng goc voi
mat bén coc. Dudi tac dung cua tai trong nén doc truc, trén mat bén
coc, ap luc p, giam xuéng, dat gia tri p’ quyét dinh gia tri stc khang
mat bén gilta coc voi dat; nguoc lai, trén mdt bén mii coc, ap luc p,
tang l1én dén gia trl pr, quyét dinh gia tri stc khang mili coc. Thong
qua co ché chuyén hoa ap luc ngang p,, phuong phéap du bao stric chiu
tai giéi han cua coc ndi trén dan dén cac cong thirc hoan toan dua trén
cac dic trung vat Iy — co hoc ban dau cia cac 10p dat ma coc xuyén
qua. Khong chi cé thé, cach tinh nay con cho phép xiy dung céc
duong cong tai lun cua coc, 1 mdt cong cu can thiét va hiru ich gitp
phan tich chuyén vi —n0i lyc cua coc cling nhu moéng coc.

6.2. Mot ndi dung quan trong vé mat thyc hanh 13 d& xuat mot thuat toan

hop ly dé giai cac phuong trinh (5) va (14) cling nhu trinh ty cac budc
tinh dé xac dinh gia tri cac stc chiu tai gio1 han thanh phan gin chit
Vi déc trung vat 1y — co hoc cua cac 16p dat.

Hy vong rang voi giai thut nay, viéc ap dung phuong phap Xaratov
dé du bao strc chiju tai ciia coc vao trong thuc tién thiét ké mong coc s&
dé dang hon, thuan loi hon.
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6.3.

6.4.

O hai vi du bang s6 c¢6 din ra do chénh sai giita két qua tinh theo
phuong phap Xaratov vai cach tinh theo TCXD 205-1998 (Phu luc A).
Céac dic trung vat 1y — co hoc cua dit dung trong céac tinh toan nay
khong phai 1a s6 lidu tir khao sat dja chat cong trinh ma dugc chon
ding c6 ddi chiéu véi gia tri tiéu chuan va thuc té. P chénh sai thu
dugc & ddy ciing nim trong pham vi danh gia cua céac tac gia phuong
phap nay [1] va hoan toan c6 thé chip nhan duoc.

Nam 2000, chung t61 da dung phuong phap Xaratov phan tich strc chiu
tai coa gan 40 sb liéu nén tinh coc ‘déng bé tong cot thép tiét dién
vudng 40x40cm cua cac cong trinh bén thudc du 4n nang cap cang Sai
Gon. Nhirng nhan xét riit ra duoc tir cac tinh toan nay ciing gidng nhu
nhimg gi da thdy & ‘ba truong hop nén tinh coc dudi cac chung cu cao
tang néu & phan cudi cla bai bao.

Tuy vay, can nhin manh rang, gia tri ding ddn cua cac dic trung vat ly
— ¢co hoc cua dat ¢ y nghia quyét dinh d6i voi do chinh xac cua du
bao; dac blet 13 hé sd nd hong, médun bién dang, médun dan hoi va
cac tham sb suc chong cit cua dat (c, ¢). D6i v6i cac dat dinh ma luc
dinh 16n thi rat c6 thé phuong phép nay cho két qua chénh cao nhiéu
hon so v6i TCXD 205-1998.

Tiéc rang, cac tac gia cua phuong phap Xaratov da khong c6 bat ky
huéng dan hay khuyén nghi ndo vé cic phuong phap thi nghiém dat
hop 1y dé bao dam do tin cdy cua két qua du bao.

Nhén ddy tac gia cam on Ths. tran Thanh Xa da thyc hién cac tinh toan
va cung cép s6 liéu cho toan bd nodi dung muc VI

TAI LIEU THAM KHAO

F.K. Lapshin, E.F. Rikkert va& A.B. Xavinov: “Tinh toan nén coc don

theo sb liéu khéo sat dia chat cong trinh”, tr. 51-59. Maxcova, Nha Xuét

ban Xay dung, 1990 (Tiéng Nga).

Mong coc — Tiéu chuan thiét ké TCXD 205 -1998.

D.D. Barkan: “Dynamics of Bases and Foundations” — Mc Graw Hill,
1962.

[.P. Lam and G.R. Martin (1986): “Seismic Design of Highway Bridge

Foundations”. Vol.2, Report No. FHWA/RD — 86/102, Federal Highway

Administration, Mc Lean, Virginia.

B.I. Dalmatov, F.K. Lapshin, U.V. Roxxikhin: “Thiét ké mong coc trong

diéu kién dat yéu”. Nha xuat ban Xay dung, Leningrad, 1975 (Tiéng

Nga).

Phan Diing:

“Vé mot phuong phap du bdo surc chiu tai doc truc cua coc dya trén cac

ddc trung vt Iy — Co hoc ciia dat”.

Tap chi khoa hoc Cong nghé Giao thong Van tai, No.1/2007, Truong

bPai hoc Giao thong Van tai Tp.H6 Chi Minh, tr.22 -30.

19



