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NGHIEN CUU ANH HUONG CUA CQC BE TONG GIA CO NEN
PEN CAC PAC TRUNG THAM TRONG NEN CAT DUGI PAY CONG
QUA PE BANG MO HINH VAT LY

Pinh Xuin Tr()ngl, Nguyén Quéc Dﬁngz, Pham Ngoc Qu3’73, Pham Thi Hu’(rng3

Tém tit: Cong qua dé la mot trong nhitng hang muc céng trinh quan trong cdu thanh nén hé thong
dé. Nhiéu cong duoc xdy dung trén nén cdt nhay cam vé tham véi giai phap déng cir chong tham va
dong coc bé tong cot thép (BTCT) dé tang svrc chiu tdi ciia nén dong thoi giit @6 hin ciia cong trinh
trong pham vi cho phép. Cdc sw co vé tham xay ra trong thoi gian qua dd ddt ra vin dé la coc
BTCT ¢6 thé lam thay doi cic ddc trung dong tham, tiv d6 lam gia tang bién hinh tham va dan dén
mat on dinh cong trinh. Trong nghién ciru ndy, méi quan hé todn hoc giita cdc yéu té thity luc, cong
trinh, ddt nén va coc da dwgc thiét ldp dwa trén phirong phdp phan tich thir nguyén. Trén co sé do,
mét thiét bi thi nghiém da dwoc thiét ké dé thuc hién cdc sé ri thi nghiém voi cdc diéu kién khac
nhau. Bai bdo trinh bay két qua thi nghiém mé hinh vdt Iy xdc dinh sw thay déi cia cdc ddc trung

tham trong nén cong khi dwrge gia cé bang coc bé tong cot thép.
Tw khoa: Céng qua dé, dac trung thAm, nén cat, coc bé tong cdt thép, mo hinh thi nghi¢m.

1. PAT VAN DE

Céc su ¢ lién quan dén dé diéu trong thoi
gian gan day da phan déu xay ra tai vi tri cong
dudi dé va 78,4% sy cb lién quan dén tham
(Pinh Xuan Trong va nnk, 2020). Mot s nhan
dinh ban du cac céng bi sy ¢d déu duge xay
dung trén nén cat nhay cam vé thdm; giai phap
xir Iy nén céng déu bang coc bé tong cbt thép
(BTCT) duc sin, mot s cong co dong cir chong
tham; khi X4y ra sy cb mot luong 16n cat nén troi
xudng ha luru, nén cong bi rong, cong hau nhu
dung trén dau coc. Pidu d6 cho thdy, ngoai tac
dung gia tang sirc chiu tai ciia nén va gitr d6 lin
cia cong trinh trong pham vi cho phép, coc
BTCT dudi day cong co anh huong khong nho
dén dién bién thAm trong nén, dic biét dbi véi
cong trén nén cat, thong qua sy thay ddi trang
thai tmg suit va do rdng cua dat. Dé danh gia
dugc anh huong cta coc BTCT dén céac thong $0
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dong thdm trong nén cat dudi day cong qua dé,
ngoai cac nghién ctru 1y thuyét, can thiét phai co
nhirng nghién ctru trén md hinh vat Iy nhim mod
phong hién tuong thdm trong méng coc voi cic
diéu kién cong trinh, d4t nén va chénh léch muc
nudc thugng ha luwu khac nhau, tir d6 dua ra cac
khuyén nghi can thiét cho cong tac thiét ké an toan.

2. THIET LAP PHUONG TRINH
NGHIEN CUU THUC NGHIEM

C6 nhiéu yéu t6 anh huong dén dic trung
thim trong nén cat cua cong qua dé dugc gia cb
bang coc BTCT dic san, gom:

- Nhom yéu t6 thuy Iyc: khdi hrong riéng (py)
va d6 nhét (u,) ciia nude, gia toc trong truong
(g), chénh léch myuc nudc thugng ha luu (AH),
cot nudc tham (hy).

- Nhom yéu t6 dat nén: C6 nhiéu yéu td lién
quan dén dat nén c6 anh huong dén dic trung
thim nhu kich thudc hat va thanh phan cép
phéi, lugng hat min, hinh dang hat, hé ) r6ng,
d6 bdo hoa, hé sd tham, khéi lugng thé tich,
chiéu day tang thim.
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+ Cac ddc trung phan bd cua hat nhu cap
phéi hat, ham lugng nhém hat min, ... dugc
xem xét thong qua hé s6 khong déu hat C,.

+ Pat nén cong thudng xuyén ngip nudc nén
bd qua anh hudng ctuia d6 bao hoa.

+ Hé sb rong 1a yéu té anh hudng cé tinh
chit quyét dinh dén tinh thAm cia dat, do d6 yéu
t6 nay dugc xem xét qua hé sd thim cua dat.

Nhu vdy, nhom yéu t6 dat nén gom khdi
lwong thé tich don vi (pq), hé s6 thim (ky), hé sb
khong déu hat (C,), chiéu day tang cat dudi day
céng (To).

- Nhém yéu t6 cong trinh gdm chiéu dai
dudng vién thim (L), chidu sau cir thuong luu
(hey) va ha Iuu (he). Tac dong chir yéu cua coc
gia c¢6 nén 1 1am chat dit xung quanh coc trong
qua trinh dong coc. Cac tdc dong nay phu thudc
vao kich thudc mit cat ngang coc (ap), chiéu dai
coc (L) va khoang cach gitra cac coc (dp).

Ham téng quat dai dién cho hién tugng dugc
xem xét ¢6 thé viét nhu sau:
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Ung dung 1y thuyét Buckingham (Pham
Ngoc Quy, 2013) va chon 03 dai lugng chira cac
thir nguyén co ban [M] (khdi Iuong), [L] (do
dai), [T] (thoi gian) 1a pg [ML>], AH [L] va ki,
[LT'] dé thiét 1ap mdi quan hé khéng thu
nguyén sau day:
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lun ,gTCv lfh,hd hch ap AH

V&i myc tiéu nghién ctiru dic trung tham gidi
han trong pham vi dinh luat Darcy, c6 thé bo
qua anh huéng cua s Raynold (Re) do dong
thim qua k& rdng cua dat dugc gia thiét 1a chay
tang (Re < 1); ngoai ra, s6 Froud (Fr) ciing
khong duoc xem xét vi day 1a mot chi s6 cua
dong chay mit, mbi quan hé (6) tro thanh:

_pa_pa_pa_pa ; 7C :O 7
lehh hchaAH"J 2

Phuong trinh (7) cung cp co s dé phan tich

dir liéu thir nghiém vi bat ky mot tham sd nao
trong phuong trinh nay ciing c6 thé duogc viét
dudi dang ham cua tat ca cac tham sb khac:

h L, L L, d
f{ —ppCJ (8)

L, h h
Phuong trinh (8) dugc st dung dé nghién ctru

dién bién cta co6t nudc thim, gradient thim
truGc su bién ddi cua chénh léch cot nudc
thuong ha luu, chiéu dai duong vién tham, chiéu
day tang cat dudi day cdng, do siu dong cir
thuong ha luu, kich thudc va khoang cach coc
gia ¢d nén va do chit tuong ddi cua dat.

3.MO HINH VA VAT LIEU THi NGHIEM

3.1. M6 hinh thi nghiém

Pé thuc hién céc thi nghiém phan tich dién
bién cta cot nudc thim, mot thiét bi thi nghiém
tham ngang két hop thim dimg di duoc nghién
ctru thiét 1ap. Pham vi can thiét ctia cong trinh
phai nghién clru trén mo6 hinh: (i) Cot nudc lon
nhat, chidu day ting thim, chiéu day ban day cong
va khoang luu khong an toan; (i) Chiéu dai hinh
chiéu nim ngang cua dudng vién tham, chiéu dai
phan thuong luu dé dong thim di vao va thém
mot khoang gia ting ¢ ha luu dé dong thim thoat
ra; (iii) Chiéu rong ban day cong. Trong nghién
ciu ndy, lya chon ty 1€ mo hinh 1a 1/40 dya trén
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yéu td chiéu dai hinh chiéu ciia dudng vién thim
nam ngang va diéu kién thi nghiém.

CAu tao ctia mo hinh dwgc minh hoa trong
Hinh 1, gdm cac phan chinh: (1) Ngin chira
mau dét thi nghiém va bd tri cic hang muc cong
trinh c6 kich thuéc (rong x cao x dai) =
(46x56x240) cm; (2) Ngan tao cot nude thugng
luu c6 kich thudc (46x64x89) cm; (3) Ngan tao
cOt nudc ha luu kich thudc (46x34x90) cm (4)
Binh cip nuée; (5) Binh thu nudc thim; (6) Hé
thong gia tai mo phong tai trong cong trinh; va
(7) Thiét bi phu trg gdm 6ng do 4p, may tinh,
camera, thudc, v.v.

Thusce
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Hinh 1. Céu tao mé hinh thi nghiém

cads (5 Binh thu nuéc tham 4

3.2. Vit liéu thi nghiém

Hé s6 C, biéu thi mac do khong déu hat cua
dat, C, cang 1on thi kich thudc hat cang khong
déu va nguoc lai. Khi C, > 3 — dét dugc coi 1a
khong déu hat va khi C, < 3 — dat déu hat (Cao
Van Chi, Trinh Van Cuong, 2003). Theo
Istomina (1957), dit c6 C, < 10 khong xay ra
x0i ngam, 10 < C, < 20 dat thuc ving chuyén
tiép va dat c6 C, > 20 thudc loai dat x6i ngam.

Dé phuc vy nghién ctru, tic gia da thu thap
cac tai lidu khao sat, thiét ké cua 110 cbng qua
dé thudc 25 tuyén dé trén dia ban cac tinh ving
dong bang séng Hong. Két qua cho thay céac 16p
dat cat dudi day cong co hé s C, dao dong tir
1,46 dén 16,15. Theo céc phan tich trén, phan
loai dat trong khu vuc nghién ciru thanh 03
nhom theo sy thay doi ctia hé s6 C, nhu sau:

-Nhom I: C, < 3,0;

- Nhom II: 3,0 < Cu <10;

- Nhém I1: C, > 10.
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Trong mdi nhom dat, tién hanh nghién ctru
thuc nghi€ém cho mdt loai dat cua mot cong
trinh thuc té nhu sau:

- MAu M1 (dai dién cho dat nhom I): Cat hat
nho, min (16p 4); C, = 2,54 tai céng Téc Giang -
dé htru H@)ng, Ha Nam;

- MAu M2 (dai dién cho d4t nhom II): Cat hat
nho (16p 2); C, = 4,18 tai cong Yén Nghia - dé
ta Bay, Ha Noi;

- MAu M3 (dai dién cho dit nhom III): Cat
hat min (16p 4a); C, = 16,15 tai céng Lién Khé -
dé ta Hong, Hung Yén.

Do cac 16p dat cat nam dudi ban day cong nén
viéc ldy tryc tiép tir nén cong trinh khong thé thuc
hién duoc, vi viy miu dat thi nghiém dugc ché bi
tir cat ty nhién v6i thanh phan hat tuong tu nhu
dat trong thuc té (dua trén tai li€u khao sat, thiét
ké trude day). Dat sau khi tron déu cac thanh phan
¢& hat duoc lay mau dé thi nghiém, tinh toan khoi
lugng thé tich kho, hé s6 thAm, hé sb rSng dam
bao tuong duong véi dat ngoai thuc té.

4. KICH BAN THi NGHIEM

Trong s6 71/110 cong qua dé c6 thong tin vé
giai phap chong thim duoc tac gia thu thap, c6
59/71 cong sir dung cir dé chdng thim, 14/59 bd
tri clr & phia song (23,7%), 45/59 cong bb tri clr &
ca phia song va phia dong (76,3%). Trong 38/110
cong ton tai nén cat, c6 32/38 cdng bb tri cir & ca
hai phia (84,2%), 4/38 cong bb tri cir & phia song
(10,5%) va 2/38 cbng khong co cir (5,3%). Tir cac
phan tich trén, tadc gia tap trung vao nghién ctu
anh huong cta coc BTCT dén cot nudc thdm va
gradient tham trong nén cat dudi day cong co bd
tri cir & phia song va phia dong.

Phuong trinh (8) dugc st dung dé x4c dinh cac
chudi thi nghiém. Sy lién quan gitra cic dai hrong
trong phuong trinh cho thdy chi cn thay d6i mot
dai lugng s& dan dén cac dai lwong khéac thay doi.
Trong nghién ctru nay, C, duoc xac dinh qua két
qua thi nghiém; hy = 125mm, hy, = 75mm, Ly, =
1040mm dugc giit khong doi trong sudt qua trinh
thi nghiém; thay d6i L, va AH theo kich ban. Qua
6 thiét 1ap cac chudi thi nghiém nhu sau:
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- Truong hop ¢6 cur thugng, ha luu (hy # 0 va
hen # 0) — khong coc (L, = 0) tuong tmg voi ty 1€
Ly/hy =0, Lyhes, = 0, Ly/Ly, = 0: Str dung cong cu
SEEP/W dé tinh toan dic trung dong tham cho
cac mau dat (kich ban KB1.0, KB2.0, KB3.0).
Trong trudng hop niy, tién hanh thi nghiém cho
mau dat M1 (kich ban KB1.0) dé kiém ching két
qua tinh toan bang mo hinh sd.

- Truong hop c6 cur thugng, ha luu (he # 0 va
hey # 0) — 6 coc (L, # 0) twong ung voi ty 1€
Ly/he # 0, Ly/hey # 0, Ly/Lyy # 0: Véi mdi mau
dat (xac dinh C,), tién hanh thi nghiém véi ty 18
(Lp/he), (Ly/hen), (Ly/Li) khac nhau bang cach
thay ddi chiéu dai coc (L, = 62,5mm; 125mm va
250mm), giit nguyén chiéu sau cir (he, he) va

chidu dai duong vién thim (Ly,).

- Trong céc kich ban, thay ddi muc nuée phia
song (muc nude phia ddng khong ddi) dé tao ra
ting cép chénh léch muc nude AH = 100, 200,
300, 400mm.

- Thong s6 coc BTCT: Trong s6 71 cdng qua
dé co thong tin vé giai phap gia c¢6 nén, 57 cong
sir dung coc BTCT duc sin; 93% cong dung coc
kich thudéc 30x30cm, 79% céng lua chon
khoang cach coc 4a, < d, < 5a,, 100% cong bd
tri hang coc song song nhau. Trong nghién ctiu
nay, lua chon coc BTCT duc san hinh vudng c6
kich thuéc canh a, = 30cm, khoang cach tim coc
d, = 4,53, = 135cm, b tri hang coc song song
dé thi nghiém.

Bang 1. Kich ban thi nghiém

~ r Ll’ Ll’ LP d!’
TT | Kichban Mau dat Cy L h, I, a, AH (mm)
1 KB0.0 M1 2,54 0,00 0,0 0,000 4,5 100, 200, 300, 400
2 KBI.1 M1 2,54 0,06 0,5 0,833 4,5 100, 200, 300, 400
3 KB1.2 M1 2,54 0,12 1,0 1,666 4,5 100, 200, 300, 400
4 KB1.3 M1 2,54 0,24 2,0 3,332 4,5 100, 200, 300, 400
5 KB2.1 M2 4,50 0,06 0,5 0,833 4,5 100, 200, 300, 400
6 KB2.2 M2 4,50 0,12 1,0 1,666 4,5 100, 200, 300, 400
7 KB2.3 M2 4,50 0,24 2,0 3,332 4,5 100, 200, 300, 400
8 KB3.1 M3 16,15 0,06 0,5 0,833 4,5 100, 200, 300, 400
9 KB3.2 M3 16,15 0,12 1,0 1,666 4,5 100, 200, 300, 400
10 KB3.3 M3 16,15 0,24 2,0 3,332 4,5 100, 200, 300, 400

5. QUY TRINH THI NGHIEM

- B1: Ché bi mau dét thi nghiém;

- B2: Lap dit cac thiét bi md phong cong
trinh va thiét bj do dac;

- B3: Bdo hoa mau;

- B4: Bom nudc sach Ién binh (4). M& khoa
van binh (4) dé xa nuéc dong thoi va tir tir
xudng ngin (2) va (3) dén muc nude ha luu theo
yéu cau. Trong qua trinh x4 nude, bd tri ludi
thép va vai loc phil trén bé mat miu dé dam bao
dong chay khong giy x4o tron miu dat;

- B5: Dang muc nudc thugng luu voi cac
bude tang AH = (100, 200, 300, 400) mm; muc
nude ha luu gitr b dinh;

- B6: Kiém tra d6 chénh léch muc nudc AH

thong qua hai dng do ap TL va HL;

- B7: O mdi cdp AH, tién hanh theo ddi va
ghi chép bién doi ap luc tham trong cac 6ng do
ap, do luu lwong thim.

6. KET QUA THi NGHIEM VA PHAN TiCH

6.1. Két qua thi nghi¢m

Qué trinh thi nghiém cho 03 miu dat véi cac
truong hop cd cur - khdng coc, ¢o6 cur - ¢o6 coc
trong diéu kién chénh léch cot nude khac nhau
da dugc tién hanh.

DPé xem xét anh huong cua coc BTCT dén dac
trung tham dudi ddy cong, gia thiét ring dong thim
dudi ban day cng di theo so dd TL — 09 — 10— 15
—14-13-18-23-26—-29-32-33-36—-35—
HL (theo thir tw ctia 16 do 4p nhu Hinh 2).
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Hinh 2. So d6 bé tri 16 do dp va dwong dong gid thiét

Dién bién cot nude thim dugc do tai vi tri cac 16 do ap theo chiéu dai dudng dong gia thiét twong
g céc kich ban va thé hién trén Hinh 3.
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Hinh 4. Dién bién gradient tham trén dwong dong gia thiét
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Gia tri gradient tham giira diém lién ké trén

duong dong gia thiét:
o hr(z’) —h,(_/.) 9
@) — Al ( )

(i)

Trong do: Jgj 1a gia tri gradient thim giira hai
diém thtr (i) va thir (j) lién ké nhau trén dudng
dong gia thiét; hy, hy 1an luot 1a gia tri cot
nuéc thim ciia diém thir (i) va diém tha (j); Al
la khoang cach gitra hai diém tht (i) va tha )2

6.2. Phin tich két qua

Dé xem xét anh hudng cta coc BTCT gia ¢
nén dén cot nudc thim va gradient tham, tién
hanh phan chia nén cbng thanh 03 ving: Ving
ctra vao (trude cir thuong luu — dai dién boi dng
do ap s6 9 trén dudng dan thim gia thiét); Ving
ban day cong (giita cir thugng luu va cir ha luu,
dai dién boi dng do ap sb 13 & dau ban day va
s6 32 & cudi ban day); Ving ctra ra (sau cir ha
luu - éng do ap sb 35). Tir két qua do dac, tién
hanh tinh toan mc d¢ thay ddi cot nude tham
(rn) va gradient thim (r;) cta truong hop cd coc
so voi truong hop khong coc tai cdc viung cua

nén cong.
hC
7, = (= D100 (10)
J(’,
7, = (=100 (11)

Vé6i h°, h 1a cot nuéc thim va J., J 1a
gradient thim trong céc kich ban co coc va
khong coc.

a) Cot nude tham (hy)

-0 vung cta vao, coc BTCT gia ¢b nén lam
ting cOt nude thim so véi trudng hop khong coc;
mirc d§ gia tang phu thudc vao céc ty 1¢ (Ly/he,
Ly/he, Ly/Ly) va do khong déu hat C, cia dét
(Hinh 5a). Trong cing mau dat (C, khong dbi),
cot nudc thdm tang theo chidu dai coc; trong
cung chidu dai coc, cot nudc thim tang khi C,
tang. Mtrc d ting 16n nhat 1,3% (C, = 2,54);
1,43% (C, = 4,50) va 1,95% (C, = 16,15) trong
truong hop L, = 250mm tuong tng voi céc ty 1€
(Ly/hee = 2,0; Lyha = 3,332; Ly/La, = 0,24).
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Truong hop L, = 62,5mm (Ly/hy = 0,5; Ly/he =
0,833; Ly/Ly, = 0,06), cot nudc thim tai cac 6ng
do ap gia tang khong nhiéu (dudi 0,25%).

- Viing ban day cong:

+ O dau ban day, cot nudc thAm khi ¢6 coc
tang so voi trudong hop khong coc. Hinh 5b cho
thy, khi C, khong d6i, chiéu dai coc ting s&
din dén tang; khi L, khong déi, e tdng theo
hé¢ s6 khong déu hat. Mtrc do ting 1on nhat 1a
12,05% trong truong hop C, = 16,15 va (Ly/he
=2,0; Ly/he = 3,332; Ly/Ly, = 0,24); nho nhit
12 4,4% khi C, = 2,54 va (Ly/he = 0,5; Ly/hen =
0,833; L/Li = 0,06).

+ O cudi ban day, truong hop L, = 250mm
(twong ung véi ty 1€ Lyhy = 2,0; Lyha =
3,332; L/Li, = 0,24), cot nudc tham giam so vai
truong hop khong coc; mirc do giam 16n nhit 1a
15% khi C, = 16,15 va nho nhat la 5,56% véi C,
= 2,54; trong khi do, cac truong hop L, = (62,5
va 125)mm, ¢t nudc thim lai c6 xu hudng gia
ting so véi cot nude tham khi khong cd coc gia
c6. Hinh 5c cho thdy, khi (Ly/he > 1,69; Ly/hey >
2,80; Ly/L, > 0,203) — d6i v6i mau dat ¢ C, =
2,54; (Ly/hg > 1,61; Lyha, > 2,70; Ly/Ly >
0,195) — dat c6 C, = 4,50; (Ly/he > 1,51; Ly/hg,
>2,55; Ly/Ly > 0,182) — dét ¢6 hé s khong déu
hat C, = 16,15; cOt nuc thAm & cudi ban day
giam so véi truong hop khong cé coc gia ¢d va
tang trong trudong hop ngugc lai. Gid tri gia tang
16n nhit xay ra khi chiéu dai coc bang d6 sau cir
ha Iuu (Ly/has = 1,0), dat tir 16% dén 19,66%
tuy thude vao C,.

- Tai viing cira ra: Két qua thi nghiém (Hinh
5d) cho thay, dién bién cot nudc thAim & ving
nay kha twong ddng voi din bién cot nude & vi
tri 16 do ap sb 32 (cudi ban day cdng). Mirc do
tang, giam cOt nude thim 16n nhat thudc vé mau
dat c6 C, = 16,15 (tang xap xi 31% trong truong
hop Ly/hy = 0,5, Lyhe = 0,833, Ly/Liw, = 0,06;
giam 27,7% khi Ly/hy = 2,0, Ly/ha = 3,332,
L,/Li = 0,24) va ngugc lai, miu dat C, = 2,54
c¢6 mirc do tang, giam nho nhét (ting 25,7% doi
voi truong hop L, = 62,5mm va giam xip xi
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12% khi L, = 250mm). Mtrc d¢ gia tang cot C, =4,50 va (Ly/hy < 1,5; Ly/hen < 2,51; Ly/Li
nuéc thim tang theo cac ty 16 (Ly/he, Lyhe, < 0,181) véi C, = 16,15; cot nudc tham & clra ra
L,/Ly) ting hodc C, ting; khi (Ly/hy < 1,61; ting so voi trudng hop khong c6 coc gia cb va
Ly/hey < 2,68; Ly/Li < 0,193) voi C, = 2,54; giam trong truong hop nguoc lai. Mtc do tang
(Lpy/he < 1,565 Ly/hen < 2,60; Ly/Liyn <0,188) voi  dat gid tri lon nhat & trueong hop L, = hep.

24 — 15,0 25 40
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Hinh 5. Murc do thay déi cot nude tham do anh huong cua coc

b) Gradient tham - Khu vyc ctra vao (Hinh 6a): Trong tat

Két qua thi nghiém cho thay, coc gia ¢cd nén ca cac kich ban thi nghiém c¢6 coc, gradient
lam thay d6i grdient thim trong céc truong hop tham tai doan TL — 09 déu giam so voi
(Ly/he, Ly/hen, Ly/Liy) cling nhu dat co hé ) kich ban khong coc. Muc do giam gradient
khong déu hat (C,) khac nhau. Dé thiy rd sy thdm 16n nhat 1a 48,5% tuong ung voi
thay doi nay, tién hanh phan tich gradient thim trudng hop (Ly/hee = 2,0; Ly/hey = 3,332;
giita hai diém lién ké trén duong dong gia thiét L,/Ly, = 0,24) va C, = 16,15; nho nhat 1a
tai khu vuc ctra vao (doan TL — 09) va khu vuc  3,3% khi (Lp/he = 0,5; Ly/hey = 0,833;
ctra ra (doan 35 — HL). L,/Lin = 0,06) va C, = 2,54.
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Hinh 6. Anh huong cua coc den gradient tham tai khu vuc cira vao va cua ra

- Khu vuc ctra ra: Gradient thAm & khu
vuc ndy c6 sy thay dbi 16n do anh huong
ctia coc BTCT. O cac kich ban cé ty 18
(Lp/hee = 2,05 Lp/hen = 3,332; Ly/Liy = 0,24),
gradient thdm giam rd rét so voi kich ban
khong coc; & cac kich ban con lai, gradient
thdm lai ¢6 xu hudng ting so vdi kich ban
khong c6 coc. Hinh 6b thé hién muwc do
thay d6i gradient thdm theo cac ty 1¢
(Lp/het, Lp/hen,
loai d4t c6 hé s6 C, khac nhau.

Mau dat M3 (C, = 16,15) c6 su bién thién
gradient 16n nhat; ting trung binh 31,06% trong
trueong hop (Lpy/he = 0,5; Ly/hen = 0,833; Ly/Lin
=0,06) va giam trung binh 27,66% khi (Ly/he =
2,0; Ly/he, = 3,332; Ly/Ly, = 0,24). Mau dat M1
(Cy = 2,54) c6 bién do bién thién gradient nho
nhat; ting 25,67% dbi véi truong hop (Ly/hy =
0,5; Lyhes = 0,833; L,/Lan = 0,06) va giam
11,98% khi (Ly/he = 2,0; Lyhe, = 3,332; Ly/Li
= 0,24). Hinh 6b cho thiy, gradient thim ting
theo cac ty 1€ (Ly/het, Ly/hen, Ly/Lin) tdng hodc C,
tang. Khi (Ly/hy < 1,61; Ly/hen < 2,68; Ly/Lin <
0,193) - Cy = 2,54; (Ly/he < 1,56; Ly/hen < 2,60;
Ly/Ln < 0,188) - C, = 4,50 va (Lyhy < L,5;
Ly/he < 2,515 Ly/Lw < 0,181) - C, = 16,15;
gradient thAm & cira ra ting so voi truong hop

L,/Lin) twong ung voi cac
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khong c6 coc gia cb, dat gia tri 16n nhat &
treong hop Ly/hs, = 1,0 va gidm trong truong
hop nguoc lai.

7. KET LUAN

Coc BTCT gia c6 nén cat lam thay ddi cot
nuoc thém, gradient thAm & khu vuc cua vao,
ban day va cira ra ctia cong qua dé so véi truong
hop khéng cé coc gia cb. Mirc do thay doi phu
thudc vao do dai coc (L,), chiéu sau cir (hy, hey),
chidu dai duong vién thim (Ly) va hé sé khong
déu hat (C,) cua dt.

O vung ctra vao, cOt nudc thAm tang dudi
2%, gradient thim giam nén c6 thé bo qua anh
huong cia coc.

O khu vuc ban day va cura ra, cdt nudc thAm
c6 su thay doi dang ké. Tai dau ban day cong,
cot nudc thim ting trong tat ca cac kich ban;
trong khi & cudi ban day va khu vuc cira ra, cot
nude thim ting giam phu thudc vao céc ty sd
(Lp/het, Ly/hen, Ly/Lu); gid tri ting 1on nhat khi
L, = heh.

Nhu vay, ngoai tac dung lam tang strc kha
nang chiu lyc va gidm chuyén vi cho céng; coc
BTCT duc san c¢6 anh huéng khong nho dén cot
nude thim, gradient thim trong nén cat dudi
day cong qua dé. Pay 1a mot van dé can dugc
quan tam khi thiét ké cong dudi dé trén nén cét
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c6 s dung coc BTCT duc san dé gia cd nén. dé phuc vu cong tac thiét ké, canh bao an toan
Két qua nghién ciru thyc nghiém c6 thé sir dung  cho cong trinh.
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Abstract:
RESEARCH ON THE EFFECTS OF REINFORCED CONCRETE PILES ON
THE SEEPAGE CHARACTERISTICS IN SAND FOUNDATION OF UNDER-DIKE
CULVERTS BY PHYSICAL MODEL

The under-dike culverts is one of the important items constituting a dike system. Many culverts are
built on permeation sensitive sand foundation. The solution for seepage modifications is driving
impermeability sheet pile and driving reinforced concrete piles to increase the bearing capacity of
the foundation, keep the settlement within allowable range. There have been many incidents of
under-dike culverts on sand foundation due to seepage during the last time. As recorded, most of
the incidents occurred adjacent to the culverts with the foundation supported by reinforced concrete
piles. The problem is that reinforced concrete piles can change the characteristics of seepage flow,
thereby increasing seepage deformation and leading to instability of the structure. In this study, a
mathematical relation between the hydraulics, works, soil factors has established based on the
dimensional analysis method. On this basis, a new experimental model was designed to perform test
series with different conditions. This paper presents the results of an experimental study to
determine the change of seepage characteristics in the sand foundation of the under-dike culverts
due to the influence of reinforced concrete piles.

Keywords: Under-dike culvert, seepage characteristics, sand foundation, reinforced concrete piles,
physical model.
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