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NGHIEN CUU ANH HUONG CUA HE CQC BE TONG COT THEP
DEN GRADIENT THAM TAI CUA RA CUA CONG QUA BE
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Tém tat: Nhiéu cong qua dé vimg dong bang séng Hong (PBSH) dwoc xdy dung trén nén cat
nhdy cam tham véi gidi phdp xie 1y tham bang cir thép va déng coc bé téng cot thép (BTCT) diic
san dé tang kha ndng chiu tdi cia nén. Mdc dii da thiét ké dam bdo an toan tham theo cdc qui
dinh, nhung trong thuc té, phan 1om cdc sw cé tham van xdy ra & cdc cong cé gia cé coc BTCT.
Diéu nay dat ra sy can thiét phai danh gid tic dong cia coc BICT déng trong nén cdt dén cdc
ddc trung tham, ddc biét la gradient tham ¢ khu viee dong tham thodt ra. Bdi bdo trinh bdy két
qua nghién ciru anh hiwong cia coc BTCT dén gradient tham & khu viee civa ra bang mé hinh sé
va mé hinh vt Iy. Trén co sé d6, dé xudt phwong phdp tinh todn gradient tham cho cong qua dé
trén nén cdt vimg dong bang séng Hong c6 gia cé coc BTCT.

Tur khéa: Cong qua dé, gradient tham, nén cdt, coc bé tong cot thép

Summary: Many under-dike culverts in the Red River Delta have been built on seepage
sensitivity sandy foundations. In these culverts, the steel sheet piles are used below bottom slab
to reduce seepage gradient at the outlet and used reinforced concrete (RC) piles to increase
bearing capacity of sandy foundations. Although they have been designed to ensure seepage
safety according to the regulations, but in reality, the majority of seepage problems still occured
in culverts with RC piles. This raises the need to evaluate the impact of RC piles on the
permeability characteristics in the sandy foundations, especially the seepage gradient at the
outlet. This article presents research results on the influence of RC piles on the seepage gradient
in the outlet area by numerical and physical models. On that basis, propose a method to
calculate the seepage gradient for under-dike culverts on the sandy foundations with RC piles in
the Red River Delta.
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1. PAT VAN PE khoang 25% sy ¢ lién quan dén tham. Nhimng

Cong qua dé 13 mot hang muc quan trong va  S¥ ©© da xay ra trong thoi gian qua & cac cong

cling 1a diém yé€u cua hé thong d€. Phan 16n su
cO dé déu xay ra ¢ vi tri cong qua dé va

qua dé c6 gia cb coc BTCT d3 dit ra van dé 1a
coc ¢o thé lam thay doi cac dic trung dong
thim, tir 46 lam gia tang bién hinh tham va dan
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qua tinh toan van dam bao do bén tham nhung
thuc té khi 1am viéc cbng lai bj mat 6n dinh do
bién hinh thAm. Anh huéng cta coc BTCT dén
gradient thdm trong nén cat dudi day cong
trinh thuy loi néi chung va cbng qua dé néi
riéng hau nhu chwa dugc dé cap dén trong cac
nghién ctru trude day & Viét Nam va trén thé
gi6i. Do d6, can thiét phai c6 nhing nghién ctru
dé dua ra nhitng nhan dinh dinh luong vé su
thay doi cta gradient thAm tai cira ra khi nén
cdng duoc xu 1y bang phuong phap déng coc
BTCT, tir d6 dua ra cac khuyén nghi can thiét
cho cong tac thiét ké nham dam bao an toan
thdm cho cong trinh trong qua trinh van hanh.

2.COSOLY THUYET
2.1. Ly thuyét thim

- Phuong trinh Bernoulli cho dong tham trong
16 rong cia dat:

Mdt chulh

Hinh 1: Néing lwong ciia dong tham trong dat

u Ug

Z,+—-2=Z,+-2+Ah 1)
Vn Vn
Ah=H, —H, (2)

trong do Z la cot nudc cao do tinh tor mat
chudn, u 1a ap lyc nude 16 rdng, yn 1a khoi
luong thé tich don vi ciia nuge, H 1a cot nude
tong va Ah 13 cot nude ton that.

- Pinh luat co ban cua dong thAm Darcy:

Vi = kth"] 3)

voi vt 1a van tde thAm, ke 14 hé sb thdm, J 1a
gradient thim.

2.2. Anh huéng cia coc BTCT dén tinh
thAm ciia nén cat duéi cong qua dé
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Tinh thdm twong Gng v6i kha ning cho phép

nudc di qua cac 16 rong cua dat. Khi hé sb
rong ting thi hé s6 tham cua dat ting va
nguoc lai.

O trang thai tu nhién, dat c6 hé sb rong 1a eo.
Khi dong hoac ép coc BTCT vao dat, hé sd
rong giam, dat s& chit 1én trong khu vuc co
ban kinh (3 + 5,5)ap (vdi ap 1a duong kinh coc)
[1]. Su thay dbi d6 chit cua cét trong ving anh
huong 1a do sy giam thé tich 16 rdng cn bang
vé6i thé tich coc, do sy dich chuyén cua dit ra
khoi khong gian chiém chd cuia coc va do su
rung dong trong qua trinh ha coc.

Theo tiéu chuan thiét ké coc cia Ha Lan (CUR
- Publication 2001-4 [2]), mtrc d6 tang do chat
tuong ddi (ADy) ciia dit cat trong ving anh
hudng, xac dinh theo cong thirc:

AD :M 4)

r

€max ~ Crmin
v&i np 1a s0 coc trong ving anh hudng, emax vVa
emin 12 hé sO rong cuia dat cat & trang thai xop
nhat va chat nhat.

Nhu vay, viéc ha coc vao trong dat lam giam
do rdng va gia ting do chat twong ddi cua dat
nén, qua d6 1am giam hé s6 tham cua dét.

3. NGHIEN CU'U THU'C NGHIEM

3.1. Phwong trinh nghién ctru thue nghiém
CAac yéu t6 anh huong dén gradien tham ¢ cira
ra cua dong thdm trong nén cat dudi cong qua
dé co gia cd coc BTCT duc san gom:

- Nhom yéu t6 thuy luc: khdi lwong don vi (pn)
va do nhét (un) cua nudc, gia toc trong truong
(g), chénh I¢ch muc nudc thugong ha luu (AH),
¢ot nude thim (hy).

- Nhom yéu t6 dat nén: khdi luong don vi thé
tich (pa), hé s6 thdm (kw), hé sé khong déu hat
(Cu), chiéu day tang cat dudi day cong (T).
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- Nhom yeu to cong trinh gom chiéu dai

duong vién thim (Lw), chiéu sau cir thuong
luu (het) va ha luu (hen), kich thude mat cat
ngang coc (ap), chiéu dai coc (Lp) va khoang
cach coc (dp).

Ung dung 1y thuyét Buckingham dé thiét lap
mdi quan hé giita 15 dai luong va rat ra dugc
phuong trinh nghién ctru thyc nghi¢m nhu sau:

(L L Ld
AH

Vi gradient thaim (J) phu thudc vao cot nudc
thim (h) nén phuong trinh (5) duoc s dung
dé nghién ctru dién bién cta cot nudc tham,
gradient thdm trude sy bién doi cua chénh 1éch
cot nude thugng ha luu (AH), chiéu dai dudong
vién thim (L), d6 sdu dong cur thuong luu
(het) va ha luu (hen), kich thude coc BTCT (ap)

=

Binh cap n(Bc O

va khoang cach coc (dp), hé sé khong déu hat
ctia dét (Cy) trong nén cat dong nhat.

3.2. M6 hinh thi nghiém

Pé thyc hién cac thi nghiém phan tich dién
bién cua cot nudc thim, mot thiét bi thi
nghiém tham ngang két hop tham dung da
dugc nghién cuu thiét 1ap. CAu tao caa md
hinh dugc minh hoa trong Hinh 1, gém cac
phan chinh: (1) Ngin chira mau dit thi nghiém
va bd tri cac hang muc coéng trinh c¢6 kich
thudc (rdng x cao x dai) = (46x56x240) cm;
(2) Ngéan tao cdt nudc thugng luu cé kich
thudc (46x64x89) cm; (3) Ngan tao cdt nudc
ha luu kich thuée (46x34x90) cm (4) Binh cip
nuéc; (5) Binh thu nudc tham; (6) Hé thong
gia tai mo phong tai trong cong trinh; va (7)
Thiét bi phu trg gém 6ng do 4p, may tinh,
camera, thudc, v.v.

ThBc
Bang gan hé théng éng do ap

4 -
- e 6ng do ap \
Ngan tao cot n[C6c /2> — U\
N\
‘_ﬁ thEbng ICu - \\ \
Thiét bi nén N\

/ \

a / tao tai trong cong trinh —
ThiBe |f ! 3 Ngan tao cot nCBc f
F “ha ICu 1
] |
H Ban day = 5 H
May bom E =N L E

B Binh thu n[(Bc tham
N

Hinh 2: Cau tao mé hinh thi nghiém

3.3. Pit thi nghi¢m
- Co s0 luya chon:

+ Theo mirc d6 khong déu hat (Cy): Khi Cy <3

- d4t déu hat, Cy > 3 - dat khong déu hat [3];

+ Theo kha ning x6i ngam d4nh gia qua chi s6
cuong d6 xoi lq [4], [5].
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Bang 1: Phan loai kha ning x6i ngam
TT |l Kha nang x6i ngam
1 |lk<1 Pat ¢6 tinh x6i cao
2 | 1<I,<2 Dit ¢6 tinh x6i vira
3 [2<I,<3 DAt c6 tinh x6i nhe
4 |3<I,<4 Dit c6 tinh khang x6i nhe
5 |4<I.<5 D4t c6 tinh khang xo6i
6 |l>5 Dit c6 tinh khang x6i cao

- Lwa chon mau dat:

+ Nhom I; Cy < 3,0; I, > 4,0 — Dat déu hat, c6

tinh khang x6i dén khang x6i cao (Mau M1, Cy
= 2,54 — céng Tac Giang dé H. Hong, Ha Nam);
+Nhom I1: 3,0 < Cy < 10; 4,0 > 1, > 1,81 — Dt
khong déu hat, c6 tinh x6i vira dén khang x6i
nhe (Mau M2, Cy = 4,18 - cong Yén Nghia
thudc dé ta song DBy, Ha Noi);

+ Nhém 11l Cy > 10; 1, < 1,81 — Pat khong
déu hat, c6 tinh x6i cao dén vira (Mau M3,
Cu = 16,15 - cbng Lién Khé dé ta Hong,
Hung Yén).

Mau dat thi nghiém duoc ché bi tir cat ty nhién
v6i thanh phan hat va cac chi tiéu co 1y tuong
tu nhu dat ngoai thyc té.

3.4. Kich ban nghién ciru

Béng 2: Kich ban nghién ctru

TTKichMﬁjcuiiid_pTT Kich [MZu cuiﬁid—p

ban | d& Lo | he | Ny | & ban | d& Lo | he | Ny | &
1 |KB1.0| M1 |2,54|0,00(0,00/0,000| 0,0 | 7 |[KB22| M2 | 4,50 | 0,12 1,00 1666 | 45
2 |KB11| M1{2,54(0,06]0,50(0,833| 45| 8 |KB2.3| M2 | 450 [0,24]2,00]3,332] 45
3 |KB1.2| M1{2,54 (0,12 (1,00 (1666 | 45 | 9 |KB3.0 | M2 | 16,15 [0,00|0,00]0,000| 0,0
4 |KB13| M1 2,540,224 |2,00(3,332| 45 | 10 | KB3.1| M3 | 16,15 | 0,06 |0,50| 0,833 | 4,5
5 [KB2.0| M2 | 4,50 |0,00{0,00|0,000| 0,0 | 11 |KB3.2 | M3 | 16,15 0,12 |1,00 | 1,666 | 4,5

KB2.1| M2 | 4,50 | 0,06 |0,50|0,833 | 4,5 | 12 | KB3.3 | M3 | 16,15 | 0,24 | 2,00|3,332 | 4,5

3.5. Két qua nghién ciu

Qua trinh tinh todn, thi nghiém cho 03 mau dat
voi cac truong hop co cur - khong coc (tinh
toan bang md hinh sé SEEP/W), ¢6 cir - ¢6 coc
(sir dung mo hinh vat 1y) trong cac diéu kién
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chénh 1éch cot nude khac nhau da duoc tién
hanh. Pé xem xét anh huong cua coc BTCT
dén dic trung tham dudi day cong, gia thiét
rang dong thdm dudi ban day cbng di theo so
d6 TL-09 —10 - 15— 14— 13- 18— 23— 26
— 29 — 32 — 33 — 36 — 35 — HL nhu Hinh 3.
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Dién bién gradient tham tai cira ra dugc phan

v6i khoang cach 30mm trén dudng dan thdm

tich qua cot nudc tai ong do ap s6 35 va HL  gia thiet.
ol Bé mat mau dat L HL Bé mat mau dat
o T o1 o3 o5 op H i NENEEE iaz_iqas 3 41 43 45 HL
o Vaih 1% 22 27 3o 3336 3&
b=} * - A R + * + & &
3 02 04 06 /10 15 20 25 28 31 3437 4 1 )
I 6ng do ap o
o N " ] Ta T - - - - ©
9 PIdng dan tham gia thiét /07 11 16 21 o
= -+
- 08 12 17 22
ol
Pr—

48x50 = 2400

Hinh 3: So do bé tri éng do dp va dwong dan tham gia thiét

Cot nuée tham tai tai éng 35 ung véi cac kich
ban va chénh 1éch muc nudc khac nhau trinh
bay trong Bang 3. Cot nudc tham tai 6ng HL
bang 0 mm (6ng nam trén mit ha luu cong).

Biang 3: Cot nuéc tham tai dng do s6 35

ht (mm) (g v&i chénh 1éch cot nurde
Kich AH
ban 100 200 300 400

mm mm mm mm
KB1.0 7,0 14,5 215 29,0
KB1.1 9,0 18,0 27,0 36,5
KB1.2 8,5 17,0 25,5 34,5
KB1.3 6,0 13,0 19,0 25,5
KB2.0 7,0 14,5 215 29,0
KB2.1 9,0 18,5 27,5 37,0
KB2.2 8,5 17,5 26,0 35,0
KB2.3 6,0 12,0 18,0 24,0
KB3.0 7,0 14,5 215 29,0
KB3.1 9,0 19,0 28,0 38,0
KB3.2 9,0 18,5 27,0 36,5
KB3.3 50 10,5 15,5 21,0

Gia tri gradient thAm trung binh (Ju) giita hai
dng do ap 35 - HL xéc dinh theo cong thirc:

90

h

‘]tb(35—HL) =

h

t(35) ~ ''t(HL)

(6)
AI(35+|L)

Mirc do thay ddi gradient thim tai cira ra giira
truong hop khong khong coc (J°) va co coc

(J¢) dugc thé hién qua chi s6 r; (%):

n(%){jgc - J

Khi r; > 0, gradient tham ciia cac kich ban c6

(")

coc ting so voi gradient thAm cua kich ban
khong coc va ngugc lai, khi r; < 0, gradient
thAm giam. Két qua tinh toan Ji trén doan
35— HL va r; ghi trong Bang 4.

Bing 4: Gradien thim trén doan 35 - HL

Jib tmg vé&i chénh [éch ¢t nude
K{ch AH ) (%)
ban | 100 | 200 | 300 | 400
mm mm mm mm
KB1.0 | 0,233 | 0,483 | 0,717 | 0,967 | 0,00
KB1.1| 0,300 | 0,600 | 0,900 | 1,217 | 25,67
KB1.2 | 0,283 | 0,567 | 0,850 | 1,150 | 18,73
KB1.3 | 0,200 | 0,433 0,633 | 0,850 | -11,98
KB2.0 | 0,233 | 0,483 | 0,717 | 0,967 | 0,00
KB2.1| 0,300 | 0,617 | 0,917 | 1,233 | 27,66
KB2.2 | 0,283 | 0,583 | 0,867 | 1,167 | 20,72
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KB2.3 | 0,200 | 0,400 | 0,600 | 0,800 | -16,98
KB3.0 | 0,233 | 0,483 | 0,717 | 0,967 | 0,00
KB3.1 | 0,300 | 0,633 | 0,933 | 1,267 | 31,06
KB3.2 | 0,300 | 0,617 | 0,900 | 1,217 | 25,75
KB3.3 | 0,167 | 0,350 | 0,517 | 0,700 | -27,66

Két qua ¢ Bang 4 cho thdy, gradient thim &
ctra ra (Jr) c6 su thay ddi 16n do anh huéng cua
coc BTCT. Cac kich ban (KBI1.3, KB2.3,
KB3.3), Jr giam so vd&i kich ban khong coc; &
cac kich ban con lai, Jr lai c6 xu huéng tang.
Mau dat M3 (Cy = 16,15) c6 su bién ddi
gradient 16n nhat; ting 31,06% (KB3.1) va
giam 27,66% (KB3.3); miu dat M1 c6 bién do
bién thién gradient nho nhét; kich ban KB1.1
tang 25,67% va giam 11,98% & kich ban
KB1.3. Hinh 4 thé hién sy thay ddi r; theo cac
ty 1& (Lp/het, Lp/hen, Lp/Lin) twong tmg voi dat
c6 hé s6 Cy khac nhau.

—O0—Cu=254
——Cu =4,50

0,05 0,10

Lo/Lin

0,15 0,20

a) Anh hwéng ciia 1y 1é (Lp/Ltn)

—O0—Cu=254
—{1+—Cu =4,50
——Cu = 16,15

0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50

L/he,
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C6 thé thdy rang, so voi trudng hop khong co
coc BTCT, gradient tham ting (r; > 0) khi (Cy
= 2,54; Lp/het < 1,63; Lp/henh < 2,70; Lp/Linh <
0,194), (Cu = 4,50; Lp/hct < 1,57; Lp/hen < 2,62;
Lp/Lth < 0,188) va (Cy = 16,15; Lp/het < 1,51;
Lp/heh < 2,51; Lp/Lin < 0,180) va giam (r; < 0)
trong cac truong hop nguoc lai. Qua trinh ting

— giam gradient thAm dugc phan chia boi cac
glé trl gldl han [Lp/Lth]gh, [Lp/hct]gh, [Lp/hch]gh
Céc gia tri nay phu thudc vao hé s6 Cy cua dat:

+ Cy = 2,54 (mau M1): [Ly/Ln]grn = 0,194;
[Lp/het]gh = 1,63; [Lp/hen]gh = 2,70;
+ Cy = 4,50 (mau M2): [Ly/Ln]gn = 0,188;
[Lo/het]gh = 1,57; [Lp/hen]gh = 2,62;
+ Cy = 16,15 (mau M3): [Lp/Li]gn = 0,180;

[Lp/hct]gh = 1,51, [Lp/hch]gh = 2,51

Tuong quan gitta Cy va [Lp/Li]gh, [Lo/hetlgh,
[Lp/hen]gh duroc thé hién & Hinh 5.

—O0—Cu =254
—{1—Cu =4,50
——Cu =16,15

20
E’S 10
g O ______
-10
20
30 +¥—r—'r—"r—"r-rr———T—T—r———r5
0,0 0,5 1,0 1,5 2,0
Lo/hg
b) Anh huong cua ty 1é (Lp/hct)
40
30 - A —A
N~
20 -
S —a— Lp/hct=0,5; Lp/hch=0,833; Lp/Lth=0,06
= —o0— Lp/hct=1,0; Lp/hch=1,666; Lp/Lth=0,12
0 -

—0— Lp/hct=2,0; Lp/hch=3,332; Lp/Lth=0,24

-10 -
20 - D\D\D
-30 T T T T
0 4 8 c, 12 16 20
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Hinh 4: Anh hwong cua coc BTCT dén gradient tham tai khu vuc cira ra

|__CONG NGHE |

¢) Anh hieong cia ty 16 (Lplhen)

d) Anh hwéng ciia hé sé khong déu hat Cy

35 1
30 1 (L/Ne)gn = 0,096In(C,) + 2,443
5297 R2 = 0,9082 .
F259 o—°—
5.1 (/ng)g, =0,0619I(C,) + 1,4624
5291 R?=0,9537 o (Lp/hch)gh = f(Cu)
2159 o8- G (Lp/hchgh = f(Cu)
}1 0 A (Lp/Lth)gh = f(Cu)
1 (L/Ly)g = 0,0102In(C,) + 0,1756
0.5 R? = 0,9265
Wwir-— —m+
0 5 clo 15 20

Hinh 5: Tu’o’ng quan glﬁ’a [Lp/Lth]gh, [Lp/hct]gh, [Lp/hch]gh Va Cu

Anh hudng cta cac thong sb (L, Lp, het, hen,
Cu) dén su thay doi cua gradient thim:

- Anh huong cua Lp (Hinh 4): Vi Cy, L, het,
hen khong d6i, khi (Lp/Li < 0,076; Lp/het <
0,63; Lp/hch < 1,05), r; > 0 va tang ty 1€ thuan
v6i Lp; 1y dat gia tri 16n nhat khi (Lp/Lin =
0,076; Lp/het = 0,63; Lp/hen = 1,05); khi (0,076
< Lp/Lth < [Lp/Ltn]gn; 0,63 < Lp/het < [Lp/het]gh;
1,05 < Lp/hen < [Lp/het]gh), r3 > 0, 1) tang ty 1€
nghich voi Lp; khi (Lp/Lw), Lp/het, Lp/hen 16n
hon gia tri gidi han, r; < 0, Lp cang dai thi r;
cang giam.

- Anh huéng cia Li (Hinh 3a): Véi Cy, Lp
khéng ddi, khi Lp/Ln < 0,076, 13> 0, 1) ty 1¢
nghich véi L va dat gia tri 16n nhét tai
Lp/Lth 0,076; khi 0,076 < Lp/Ln <
[Lp/Ltn]gh, 3 > 0 va giam dan vé 0 khi L
giam; khi (Lp/Lw) > [Lp/Lin]gh, e < 0, Lin
cang ngan thi ry cang giam.

- Anh huéng cta he (Hinh 3b): Véi Cy, Lp
khong d6i, khi Ly/het < 0,63, 1 > 0, het giam thi
ry tang; Lp/het = 0,63, ry dat gia tri 16n nhat;

0,63 < Lp/het < [Lp/hetlgh, r3 > 0, het cang ngdn
thi rysé tlél’l dﬁn Vé 0, Lp/hct > [Lp/hct]gh, r< 0,

het cang 16n thi ry cang nho.

- Anh hudng ciia hen (Hinh 3c): Véi Cy, Lp
khong d6i, Lp/hen < 1,05, r; > 0 va ty 1¢ nghich
v6i hen; 1y dat gia tri 16n nhat khi Ly/het = 1,05;
1,05 < Lp/hen < [Lop/hen]gh, 11> 0, 1y tién dan vé
0 khi hen cang ngan; Lp/hen > [Lp/hen]gn, 11 < 0,
heh cang 16n 13 cang nho.

- Anh huéng ctia hé s6 Cy (Hinh 3d): Khi (L,
Ln, het, hen) khong ddi va (Lp/Le), (Lp/het),
(Lp/hen) nhé hon céc gia tri gidi han, dat cang
khong déu hat thi ry cang ting va nguoc lai.

Nhu vdy, coc BTCT lam thay d6i gradient
thim & khu vyc dong thim thoat ra. Tuy thudc
vao gia tri (Lp, Lth, het, hen, Cu), mirc do thay
d6i cua gradient thdm c6 thé ting hodc giam so
vé6i trudong hop nén khong co coc BTCT. Piéu
nay can luu y khi thiét ké cong trinh dé dam
bao an toan tham.

4. XAC PINH GRADIENT THAM LON
NHAT TAI CUA RA CUA CONG
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4.1. Phuwong phap xac dinh

- Gia thiét nén khong c6 coc BTCT, tinh
toan gradient thAm 16n nhét tai vang dong
thdm thoat ra (Jrmax) bang cac phuong phap
thong thuong;

- Tinh toan gradient thim 16n nhéat (J¢, ) tai
clra ra c6 xét dén anh huong cia coc BTCT:

Jrcmax = kJ "]rmax (8)

v6i ky 12 hé s6 diéu chinh gradient tham.

- Kiém tra kha ning xay ra bién hinh thim trén
co s¢ gradient thdm 16n nhéat tai khu vuc dong
thAm thoat ra J¢__ va gradient thim cho phép

r max

[J] theo qui dinh hién hanh.

4.2. Thiét 1ap cong thirc thwe nghiém xac

iL

P ’ Lp i
kJ :ﬂJO+ﬂJ1(L[h Ej +ﬂ32[h_ctcuj +ﬂJ3(

0,5
LLL. j+ﬂ (iij
u Ja
L[h hct hch hch Cu

|  KHOAHOC

CONG NGHE

dinh hé s6 diéu chinh ks

Heé s6 diéu chinh gradient thdm (ky) phan 4nh
murc do thay doi gradient thim (ry) giira trudng
hop c6 va khong c6 coc BTCT qua cong thuec:
K, =1+1% 9)

Ttr két qua thi nghiém trén mé hinh vat 1y, s
dung phuong phap téng binh phuong nhé nhat
v6i mo hinh tuyén tinh dé tim ra dugc quy luat
anh huong cua cac yéu tb thuy luc, dat nén va
cong trinh d&én muc do thay doi gradient thim
do 4nh hudng cta coc BTCT.

Ham toan hoc biéu thi su tuong quan gitra ky
véi cac dai lugng khong thtr nguyén (Ly/Lin,
Lp/het, Lp/hen, Cu) nhur sau:

(10)

St dung cic phép bién doi va giai hé phuong trinh, xic dinh dwoc gia tri ctia cac hé s6 By =
1,37; Bor = -0,22; iz = 1,51.10°5; B3 = -0,04; Bus = -0,20. Thay cac hé sé nay vao phuong trinh

(10) va bién d6i, nhan dugc cong thirc thuc nghiém xac dinh ky:

LV L Y L) L YL )L L\ 08
k, =1,37-0,22| = | | 2| +1,51.10°| = | C®-0,04] = || = | = |C,-0,20[ = ERENGEY
L[h hch hct L[h hct hch hch Cu

Hé s twong quan ctia phuong trinh dugc thiét
1ap R? = 0,9995, nhu vay do twong quan giita
cac bién rét chat ché.

Diéu kién ap dung ciia cong thic (11):

- Dong thim c6 ap trong nén cat ddng nhét;

- Cbng co cir chdng thdm & ca phia séng va
phia ddng;

- Coc BTCT dtic san; hinh vudng, kich thuéc
canh ap = 30 cm; bd tri theo ludi 6 vudng voi
dp = 4,5ap; chiéu dai coc Lp = (0 + 2)het.

5. KET LUAN

Két qua thi nghiém cho thdy, coc BTCT lam
thay doi dang ké gradient thim & cira ra trong
truong hop ¢6 coc va khong coc. Mirc do thay
d6i phu thudc vao cac thong s6 (Lp, het, hen,
L, Cu). Khi (Lp/het, Lp/hen, Lp/Ltn) nhd hon cac
gia tri gi6i han; gradient thdm ting so voi
truong hop khong coc; mic do gia tang 16n
nhat xay ra khi chiéu dai coc Lp = 0,076L, Lp
= 0,63hct, Lp = 1,05hcen. Nguoc lai, khi cac ty 1€
(Lp/het, Lp/heh, Lp/Ltn) 16n hon céac gia tri nay,
gradient tham lai giam theo muc do ting cua
chiéu dai coc va hé sb khong déu cua dat.
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Dé dam bao an toan thim cho cac céng qua dé¢  can diéu chinh két qua tinh toan gradient thAm

xdy dung trén nén cat & ving DPBSH c¢6 gia ¢6 16n nhit tai cira ra trong trudng hop bo qua
coc BTCT, khi kiém tra d6 bén thdm cta nén, anh hudng ctia coc BTCT béng hé s6 k.
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