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CAC NGHIEN CUU VE SU GIA TANG AP LUC NUGC LO RONG DUGI
MONG BAN NEN CHIU ANH HUONG CUA SU RUNG PONG
DO XE TAI QUA NEN PAT YEU

Duong hdng Thdm, Lé B4 Luong, Ngo Kiéu Nhi
(Bai nhén ngay 06 thdng 04 nam 2001, hoan chinh stta chita ngay 03 thdng 07 ndm 2001)

TOM TAT

Trong thi nghiém hién trudng ban nén trén ddt yéu chiu su.rung gay béi xe tdi ngng,
mot loat ghi nhdn sy gia tdng dp luc nudc 16 rong dugc thuc hién bdng cdch ding cdc ong
ding hé Casagrande. Nhiing két qud dd chiing té tinh chdt tin cdy cao ciia nhiing thiét bi
piezometer va mét phuong phdp tién dodn nhém xdc dinh gid ti thdng du ciia dp lyc nudc 10
rong dugc dp dung. Diéu nay gidi thich cho sy gia tdng ciia cft nude dp dudi dnh hudng déng.

1. Muc tiéu:
Nhu dude néu trong cdc.phin trude, phan nay trinh bay ti€p cdc két qué rit ra tif thi
nghiém hién trudng, nhdm xéc dinh sy gia tdng cia dp lyc nudc 16 réng khi cé dnh hudng
dong, theo d6 gidi thich dudc sy gidm do bén chong c4t va qué trinh gia ting bi€n dang
thing ding (lin) cia nén cong trinh chiu 4nh hudng dong.
Néu ra mdi quan hé gidta dp luc nude 16 rdng va cdc thong sé dao déng khic cling 12 mot
budc quan trong dé xem xét dnh hudng cia dao dong dén trang thai ung sudt gdy lin (hitu
hiéu).
2. Phuong thife tién hanh:
a. Trang bi dung cy — Vatliéu thi nghiém:
C4c dau do 4p luc nudc 15 rdng (vi€t tit 13 ALNLR) dang trong nghién cifu thude kiéu
&ng ditng hd Casagrande (Casagrande open standpipe piezometer nhép ti nu6c ngoai
¢6 tinh ning hoat dong nhu néu trong phu lyc). |
Céc tinh ning k¥ thuit cda cdc Ong piezometer dugc tom tdt bén dudi:
- Pudng kinh ngoai t6i da, mm: 33.5
- Dudng kinh 15 thim, micromet: 60
- Chiéu dai, mm: 356
- Chiéu dai phan st loc: 260
- Dién tich phan st loc, cm*: 243
- Tinh thim: 3 x 10° m/s
- Pudng kinh 6ng hd, mm: 27
b. Cai dat:
PGi véi chidu sau khong 16n, cé thé dung phuong phdp khoan tay. Nhu treng thi
nghiém ban nén, chigu sau 16n nhdt dy kién 12 6.m (gi€éng PZ — 4 khong khoan thém
vi si khoan tay rit ning ching té dat cing); gi€ng nong nhat 14 PZ — 2 ¢6 46 siu tim
dau st 12 2.5m; con gi€ng PZ — 1 c¢6 dd sau x4p xi Sm. Giéng thd ba sit dung dau do
loai khéc, ciing loai Casagrande open standpipe, c0 xut xit phuong Tay, cé dic tinh
nhut di néu bén trén. Nhatky cai dit cha mot piezometer dugc thé hién nhu trang sau
(d&n tai liéu cta Tedi South):
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Hinh (5:Cai d4t cac dau do 4p lue mrde 16 rong
{Do Cty Tedi South khoan va ldp dat)

Lo Bl o . ey -
Hinh {6 Quan tric mic nc trong Sng ding hd
Casagrande piezometer bing dau do dién
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c. Kiém tra db tin ciy cla cac dau do 4p lyc nudc 16 rong:

Trude hét, c6 thé kiém tra bing thi nghiém dang nudc, hodc thi nghiém rdt nudc.
Pudng xu hudng ndi céc s lidu do duge bing dau do tuin theo quy luit gan nhu hoan
toan 1a cong thiic ¢d dinh cho mdi piezo clia cdc do sau khdc nhau ( vi tri s6 binh
phuong clia hé s8 tuong quan

R? =0.9999 (cho PZ-1)

R? = 0.9987 (cho PZ-2)

R? =0.9968 (cho PZ -4)

R? =0.9412 (cho PZ-3)
Cac s§ lidu do nghu nhién sau thdi gian t bat ky déu roi trén nhilng dudng cong tién
do4n mét cdch ddng ngac nhién, néi 1én tinh chat én dinh cta cdc s6 liéu do.
Dya vio diém quan trong ndy, cd thé nhdn ra sy bién thién dp luc nudc 16 réng la
duong (thang du) hodc tri dm néu sau nhiing chén déng hay dnh hudng dong noi chung,
ddp tuyén vé theo diém cdc s6 liéu thite 1éch theo hudng lén trén hodc theo huong
xudng dudi ra khéi duimg cong tién dodn.

d. Cong cu todn hoc dé ddnh gid xu hudng bié&n thién u tai ndi thi nghiém:

e Tinh todn hé s& thim clia dit théng qua céc s6 liéu do do bién thién cdt ap trong
thi nghiém dang nudc.
Cong thic ciia Hyorslev (Tiéu chudn Anh BS 5930:1981 trang 34):

y H,

b
F(,-t) H,

Trong d6 : A la tiét dién cla Ong ding

F 12 thira s& hut

H, t;, hy t; Tan lugt 1a chiBu cao cot 4p bi€n thién tai cdc thoi diém
tudng wng sau khi khdi dau tinh bdm gid thi nghiém
Cot dp ctia PZ — 4, ¢6 z = 6.027m (tinh tit mit dat h& dao), 16p sét déo ciing
Tai thoi diém 0 1 h = 6272 - (- 230 + 3232) = 3270 mm
Sau t = 120 gid = 432000 gidy, cftdplah= 6270 - (-230 + 2202) = 4300mm
Theo quy tdc cai dit dang xét, hé sd F =2.75D
Tiét dién piezometer A = 4.52 cm® (6ng 27mm dudng kinh trong)

Hé s6 thim k = ol Ln 2210 1.16 x 10”7
2.75x9(432000) 4300

Nhu vy, hé s3 thim cho sét pha bt tt déo ciingla k =1.16 x 107
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Thi nghiem dang nuac (water rising test )
RachMieu. Pz-1 (do sau Piezo tipz = 4.5m )
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y = 8E-05 - 0.0141x? - 0.1198x + 840.3
R?=0.9995

Piezometer head ( mm )

Hinh: Céc k&t qua quan tric myc nudc trong thi nghiém dang nudc
(cé thé tinh dugc hé s6 thadm ciia dat)

Tuong ty, 40 sdu cla PZ — 2 12 z = 2.9m (tinh tit mit d4t h& dao), 12 1dp bin sét trang
thdi nhdo (s6 liéu ndm 1993, trudc khi san 14p)
Cotaptait; =012 Hy = -(948.55-85) +3712 = 2848mm
Cot dp tai tp = 120 phiit 12 H, =1434.5-85 -3712 = 2362.5mm

Thé vao cong thic trén > Hé s’ th&m bin sét k = 4.7 x 10°°

Va sau cling, 6ng PZ — 1 (d6 sdu z = 4.68 m), lot vao 16p 4 sét déo Mém.
Tait=9 gid sdng ngay 19-1-2001, ¢t d4p do dugc 14 149mm
Tai t = 9gid 40 phiit cling ngay, cdt dp do duge 1a 171mm
Ta tinh dugc > Hé s6 thdm 4 sét déo mém k =1.04x 10°
3. Cdc két qua va thdo ludn: h
S8 liéu do u bling cdch quan tric lién tuc tir 19-1-2001 dén 10-2-2001 (ngay thi nghiém
lic &y, cudng do chin dong 14 tdng hgp tiY 39 Iugt thi nghiém), va mai sau dé dén 14 giy
35 phit ngay 11-2-2001 cho thay:

e Tu TN ding nudc x4c dinh hé s6 thAm:

Sau khi 18p cét san 1ap dugc dao béc ra, cao trinh mit ddy hd dao 13 tuong tf nhu
thdi diém 1993 ma s8 liéu dia chat cong trinh da dudc 1ap. HE khoan s8 6 ¢6 vi tri
rat gan vi tri xay dung thi nghiém.

" K&t qud tinh todn hé s§ thim chi ra sy phil hop t6t vdi cdc s8 lidu doc 1ap trong céc
bdo cdo dia chat khdc nhau( do Cosidec thiét 1ap thang 3/1993, do Cty tw vAn xay
dung téng hdp Nageco thang 5/1995 va Cty ACCCo lap thing 8/2000). Ca 4 gi€ng
déu hoat dong rat tot, thé hién bdi hé s& tin cay cao (R* ~1)

e Tit cdc 8 liéu do hang ngay ( tir 27-1 dén 1-2-2001), 4p luc nudc 15 rdng tai cac do
sdu dit piezometer khong ding yén 6n dinh ma c6 sy bién thién ting. C6 thé xem
sy ting cot dp tudn theo cdng thife vi hé s tin ciy rit cao R* ~0.99. Vi mat do xe
van tdi ning luu thdng qua khu vyc dé do cdt d4 xay dung dudng bdi trong cong
trudng, sy ting u 1 c6 thé xay ra.
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e Sau khi d€ cho muc nudc binh 6n ( d6 15 ngay sau, ti 27-1 dé€n 9 -2), cdc két qua

do muc nudc, tinh ra cdt dp ( piezometer head ) c6 miic bién thién 6n dinh, c6 xu
huéng gan nhu hoan toan kiém so4t dugc, thi nghiém bit ddu dugc tri€n khai. K&t
qua 12 6 sy gia tang 4p lyc nudc 18 réng khi xe ¢ dudc to chifc tip trung tdc dong,
thé hién biing db thi hinh 11 va 18. Mic di dat c6 hé s thim nhd, dau do c6 thoi
gian ting x& chim tr&, béng cdch so sdnh vdi dudng xu hudng ( ngoai suy ), dutng
cong s8 lidu thuc cho thdy sy gia ting & rét nhat 12 tai 16p 4 sét déo mém PZ — 1 (
d6 siu 4.98m so vdi muc nude thiy binh ctia hd méng ).

Gid tri thing du vé u tai PZ —11a Au=0.231 Um2 ;
Gi4 tri thing du vé u tai PZ -2 12 Au=0.101 t/m2 ;
Gid tri thing du v& u tai PZ —4 1a Au = 0.08 t/m2 ;

Céc 4p luc nay tuy nhd nhung ¢6 thé 1am gidm 4p luc hitu hiéu giita cdc hat dat
thude sudin ciu tric tai d§ siu 10 Tan bé rong méng (PZ - 1, tim piezometer § z
= 4.98 m so véi ban nén dudng kinh 450mm).

Dien bien KHOANG CACH do tu cao trinh mieng ong den mue nuoc trong PIEZOMETER (
mm ).8o0 lleu fay llen tuec tu 3g26 den 11527 ngay 10-2.01
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Hinh 18: Dya vio sy lam viéc 6n dinh ctia dau do, 4p lyc nudce 16 rdng thing du c6 thé

dugc x4c dinh tai thoi diém bat ky chinh 12 gié tri 4p lyc chénh I§ch gitta s0
Jiéu do thuc t&€ vdi s6 liéu ngoai suy ( dudng cong tién dodn ).

Tinh todn hé s& dam chit dong luc:
Z =4.980, cot dp h: =0.231 ¢/ m’
Z=3T12, h=0.101 -
Z=6270,h=0.08 -

Vi chigu sau 16p chiu nén H = 5.3m ta tinh dugc hé s6 dam chat dong luc
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R 2 = 2
(H ﬂi) (5.3;:4.93—4;9’5-]
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Mic dii gid tri ndy khd nhé nhung van c6 ¥ nghia: gid tri thi hai cho thdy kha
ning dam chit thém do dnh hudng ddng ctia 1dp trén ( theo d6 1a khd ning giy
1in) cao han 16p dudi. Dya vao céc biéu do quan hé gitta hé s& dam chit dong
luc va gia t8c ( ting tuyén tinh ) néu trong [7 ], td ring gia tdc tai cdc diém
phia trén ctia nén cao hon rit nhigu trj s8 gia toc cia diém bén dudi.

o Gidi thich v& tri s8 4p luc nudc 16 rdng tai dd sdu z = 6.270 :
Pau do nay nim vao 1dp sét 1in bot trang thdi déo ciing.

Tri s8 cia cdt 4p, tuong iing vdi z = 6.27m 1a 0.08 t/m?, nhu th& 12 khong cao.
C6 thé gidi thich 12 do hé s6 thAm ctlia da* loai sét 1an bot trang thai déo cing (
Ax 107) hon hé s8 thdm ciia dau do (s piezometer- k = Bx 10" ® ) hang chuc
[an , nén tri s6 cdt dp nhé la do ving xit chdm ciia dau do ( chua do ding thoi
diém vot hét cia cét dp). —

o D0 thi vé sy ting u theo thdi gian tng x1 ( s6 liéu 18y dén 14 gid 35 phiit ngay 11-
2-2001).

Dua vao dic tuyén kha song song ciia dudng quan hé giita chiéu cao cft 4p va
thdi gian giita 3 dau do, c6 thé hiéu ring 3 dau do nay lam viéc dong thoi khd dn dinh
va nhu nhau. ‘

Riéng giéng s 3 ( khoan cai dit [An thit 4 ) bi nudc tran vao nén khong tiép
tuc sit dung dé do dugc (nuSc khong trong, c6 mii théi vi di khdng qua s loc cia
piezometer ). :
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Dien bien su giatang u theothei gian
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Hinh 19: Su hoat dong dong déu va én dinh theo thdi gian cla cdc dau do 4p lyc nudc
15 rdng c6 thé dudc khai thac d€ phén tich xu hudng.

e Bén ngoii hinh nén cut ciia dudng phan bd dp luc phat xuét tif mép méng, khong ghi
nhan dude su bién thién 4p lyc nudc 16 rdng thing du nao, thé hién & giéng s6 PZ-2 (
d6 sdu 2.9m tinh tif mat dat ddy ho dao (xem hinh 20 ).

e S gia ting ctia 4p lyc nudc 16 rdng trong nén cd thé gay ra sy gidm sic chdng cit tai
cuc b trong nén; dong thdi, mot qud trinh phén tdn dp Iyc nudc 16 rdng nay ( gidm )
theo thi gian dai ti€p sau d6, 1a nguyén nhén gay sy lin do gia ting Ung suat hitu
hiéu dudi trong lugng cla céc 16p dét phia trén diém dang xét.

e Qué trinh bom hit nudc hd méng c6 téc dung ha thap mic nudc va nhu vay cdt dp
gidm theo. Gi4 tri 4p luc nudc 16 rng thing du do dnh hudng ddng thyc chét s& 16n
hon gid tri 4y néu G doan trude. Vi vdy, cdc thyc nghiém tién hanh bén dudi mic nude
ngam cin c6 nhitng thiét k& nghién cifu riéng.

4. Ké&tluin:

Ap lyc nude 16 rong va tri 5§ thing du cia n6 khi chiu dnh hudng dong 12 mot muc
tiéu quan trong khi nghién ciu cdc van dé 6n dinh va bién dang cda nén dat. Viéc do ludng
chinh xdc dai lugng nay d6i véi dit mém y€u c6 hé s& thAm nhd va bién dang 16n 12 mot viéc
r&t khé, doi héi nhigu thdi gian va k§ thudt tinh vi. P& khic phuc khé khin nay, truée hét
cong tdc quan tric ghi s8 liéu ty dong giao ti&p v6i mdy vi tinh phai duge dit thanh nhiém vu
quan trong. Cu thé 12 phai phdt trién va hoan chinh ngay cdc moduyn va ddy chuyén cong
nghé do dac va chdn dodn 4p lyc nudc 16 rdng trong dieu kién phong thi nghiém va tai hién
trudng trong cdc dy 4n nén moéng va dia ky thuat. Cic két qua do ALNLR trong nghién ctu
ndy tuy c6 § nghia tudng quan rat cao, chiing td cdc dau do dugc cai dit va lam viéc rt tot,
cho k&t qué tinh toan hgp 1§; nhung do digu kién han ché&, thdi gian Ung x{ chidm chap cla
dau do va chua xdy dung dudc cdc mdy ghi ty dong nhigu ké&nh 8n dinh cao (c6 s6 doc khong
bi tr6i theo thdi gian trong nhiéu thang, thdm chi cd nim), nén chua thé c¢6 nhitng k&t ludn
dinh lugng cu thé, va rit can nhitng nghién cifu bd sung nita.
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Hinh 20: So do b trf cdc gi€ng do 4p lyc nudc k& rdng tai cdc do sdu thudc pham vi nén
cdng trinh chiu dnh hudng dong (ban nén). Giéng PZ-2 nim ngoai dudng truyén 4p luc tir
mong khong ghi nhin duge sy bién dong ndo vé Au.

Loi cdm on: Tdc gid nghién citu dé tai nay chéin thanh cdm on Vién cd Wng dung IAM -
(TpHCM ), Cty Ky thuft -XD Phii Nhudn, XN LAS47 thujc Cty ACCCo (S8 x4y dung),
Cty TEDI SOUTH ( Bd GTVT ) va nhiéu c4 nhin khdc di gitp t6i thyc hién cdng tic

nghién ciu.
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SOME STUDIES ON THE RAISE OF THE WATER PORE PRESSURES
UNDER A SIMULATED FOOTING DUE TO THE VIBRATION
OF TRAFFIC OVER SOFT SOIL

ABSTRACT

In the field test of bearing plate on soft soil subjected to vibration caused by heavy truck,
a recording of the raise of water pore pressures was carried out by using Casagrande open
standpipes. The results proved the high reliability of piezometer devices, and the predictive
method was applied for determining the excess values of pore water pressures. This account for
the raise of the piezometer head due to dynamic effects. '
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