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OF THE MODEL FACTOR BORED PILES IN VIETNAM'S
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TOM TAT: Tiéu chudn thiét ké Eurocode ap dung phuong phap 1y thuyét do tin cay dé xac dinh hé sé do
bén. Eurocode 7 phan 1 cho phép sir dung ‘hé s6 mo hinh’ yr¢> 1 trong tinh toan do bén d& hiéu chinh
cho phuong phéap tinh toan. Gia tri hé s mé hinh duoc xac dinh tir viéc so sanh két qua thu tai tinh véi
két qua tinh toan va c6 thé quy dinh trong cac phu luc Qudc gia. Bing viéc nghién ciru, tng dung ly
thuyét xac suat thong ké va 1y thuyét do tin cdy, bai bao khuyén cdo ngudi thiét ké hiéu chinh hé s6 do
bén coc khoan nhoi bang hé sé mé hinh 16n hon [1.0] trén co s dic trung thdng ké cua ty s6 gilia gia tri
thuc do tir két qua thir tai tinh R, va gia tri dy tinh theo cuong do dat nén R.p qua phén tich thong ké xac
dinh sirc khang dic trung duwa trén 16 bo s6 liéu thi nghiém thir tai tinh nén doc truc coc khoan nhdi.

TU KHOA: Hé s6 md hinh 1y thuyét, do tin cay.

ABSTRACT: The Eurocode design standard applies the reliability theory method to determine the resistance
factors. Eurocode 7 Part 1 allows a ‘model factor’ yrs>1 in calculate the resistance factors to correcte for the
methodation. The model factor value is determined from comparing the static load test results with the
calculated results and may be set by the National annex. By applying statistics and probability and reliability
theory, the article recommends the designer need to be corrected resistance factors of bored piles by a model
factor larger than [1.0] based on statistics characteristics of the ratio between real measured values from the
static load test R..,, and estimated values from soil parameters R., by analyzing statistics characteristics of the
capacity based on 16 results of static axial compressive load test of bored piles.

KEYWORDS: Model factor, Reliability theory.

1.COSO LY THUYET
1.1. Nguyén tic thiét ké

Nguyén tic chung cua thiét ké kha ning chiu tai ciia coc don va mong coc theo Eurocode
1997 (EN 1997) 1a theo phuong phép trang thai gii han cuc han ULS giéng v6i phuong phap
trang thai giéi han thiét ké theo hé sd tai trong va strc khang AASHTO 2017 (Load and
Resistance Factor Design LRED), tuy nhién Eurocode 7 quy dinh tinh toan d¢ bén dic trung cta
dat nén bang viéc ap dung cac hé s an toan riéng cho tac dong, vat liéu va do bén. Cac trang thai
gidi han cuc han ULS gdm cac trang thai gidi han ctua do bén coc don, do bén mong coc, pha
hoai hoic sup d6 két ciu méng do chuyén vi 16n ctia méng coc. Trang thai sir dung SLS bao gdm
chuyén vi méng vuot qua gidi han cho phép.

Phuong trinh co ban biéu dién diéu kién bén theo AASHTO LRFD 2017 [1] la:

zniYiQi <¢R, (1)
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Trong d6: 1; - hé s6 lién quan dén tinh déo, v; - hé s tai trong (hé s6 vuot tai), Q; - tai trong
tiéu chuan tac dung, ¢ - hé sé strc khang xac dinh dua trén co s théng ké (¢ < 1.0), R, - stic
khang danh dinh xac dinh tir cic gia tri ddc trung cua dét nén (c,0).

Theo AASHTO LRFD, tai trong c6 hé s6 nyy; > 1.0 duoc so sanh véi tich sé 0R, (¢ < 1.0),

qué trinh nay dugc thé hién trén Hinh 1.

Taitrong | Ste khang

Q “tiéu chuan” Q‘tinhtoan” < R*“tinh toan R “tiéy chuan” Tri “tiéu chuan

(co hé sb) (co hé sb) clac, ¢
Rn
yiQ\ (I)Rn ,/”/”—
Q "W . Tinh toan
o Hé sb strc - |¢
H Xl h khang ¢ @

Hinh 1. Hé s6 tai trong va hé s6 stre khang North American LRFD 2017 (AASHTO)

Theo AASHTO LRFD, ¢ hé s6 stc khang < 1.0, nghich dao gia tri nay thi gidng hé sé do
bén theo yg trong EN 1997. Viéc kiém tra cudong do theo EN 1997 [2] lién quan dén kiém tra hé
qué tac dong thiét ké khong dugc vugt qua do bén thiét ké tuong tmg theo phuong trinh sau.

RA{YFWEG X/ Va3 2nom £ A0}
TR

Ey= E{yF\yFk;&;anom + Aa} <Ry = (2)

™
Trong d6 yr. ym. Y& - hé s6 riéng phan cho tic dong, vat liéu, d6 bén. Fi, Xy anem - gid tri dic
trung cua tac dong, vat licu, kich thude hinh hoc cAu kién, Frep = YFi 12 hoat tai dai dién.

Mic du phuong phap Theo AASHTO LRFD c6 nhiéu dic diém gidng véi phuong phép thiét
ké theo EN 1997, nhung mdi phuong phép lai sir dung hé s6 do bén khac nhau. Quy trinh tinh
toan theo EN 1997 duoc thé hién trén Hinh 2.

Téitrong | Stre khang

. Tai trong . , Cuong do R .

T t . ”
G dinntoar < RUhENT sy o Cuongdo

Ieu chuan (6 hé s6) (c6 hé s0O) (d5 giam) tiéu chuan

YFFrep Rd
FE =" "7 Tinh toén
rep _——"
- *+— | C, 0, |= Yo Vo | X | C, o
X yi —
(Cy 09 <(C, 9)

Hinh 2. Hé s tai trong va h¢ s6 do bén European LRFD (EN 1997)
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EN 1997 cho phép cic qudc gia thanh vién dugc lya chon theo 03 phwong phép tiém cén
thiét ké (Design Approach - DA) phu hop. Tuy theo mdi Qudc Gia ma c6 thé chon mot hay
nhiéu phuong phép thiét ké nay cing véi phu luc Quéc Gia ctia minh dé str dung thiét ké cac loai
két cdu dia k¥ thuat.

Trong qua trinh trién khai EN 1997, mot vai qudc gia chon phwong phép thiét ké DA1 va
DA3 theo hé sb an toan riéng tai trong va h¢ s6 an toan riéng vat li€u (cuong do vat li¢u dat nén)
dé kiém tra cuong do, trong khi mot s qudc gia khac chon phuwong phép thiét ké DA2 c6 su
dung hé s an toan tai trong va hé s6 do bén (twong ty nhu phuong phap LRFD).

1.2. Phwong phap thiét ké theo Iy thuyét d tin cay
1.2.1. Ly thuyét d¢ tin cay

Khi phan tich d6 tin cdy cua két cdu, xac suat pha hoai hay su ¢ coéng trinh duoc dinh nghia
nhu 13 diéu kién ma trang thai giéi han dat dén. Cac hé sb diéu chinh duoc lua chon dé dam bao
mdi trang thai gidi han cd xac sudt xay ra sy c¢d rat nho va chap nhan duoc. Dé giai thich van dé
nay, cac ham mat do x4c sudt ciia cac bién ngiu nhién lién tuc hiéu ung tai f(Q) va do bén f(R) 1a
hai bién doc 1ap phan phdi chuin (Hinh 3 va Hinh 4).

Failure domain| Safe domain
£ .
o) I PDF of
kS £ | Failure limit ! 9
s} =} = |
> 3 g=0 \ I
5 & |
=}
8 P |
o I
I
0 \ i
0 g X
Load or resistance (Q, R) Limit state function, g
Hinh 3. Ham mét d6 f(Q), f(R) Hinh 4. Him mét d6 f(g =R — Q)

£ 0 . £ , £ \
Theo tinh chat cia ham mat do J- f(x)d(x)=1, v6i mong mudn c6 xac sudt an toan 95%
—00

de do beén thiét ké 16n hon gia tri tai trong, dong nghia c6 5% xac suat xay ra sy co. Khi d6 xac

0
suat su ¢ Pr=f(R < Q) = f(g < 0)= j f,(x)dx < 5% la chép nhan duge.

C6 rat nhidu dang phan phdi xac suat thuong phéan loai ra cic dang phan phdi bién ngau
nhién roi rac nhu phan phéi Becnulli, phan phdi Poisson. Phan phdi bién ngiu nhién lién tuc nhu
phan phéi chuan, phan phdi y binh phuwong, phan phdi T-Student. Thong thuong khi khong biét
dugc cac tham sb vé ky vong va phuong sai tong quat thi thuong dung phan phdi T-Student dé
xéac dinh d6 1éch chuin cta mau thay vi téng quat. EN 1990 [3] hudng dan cach xac dinh cac dic
trung ctia bién ngdu nhién (BNN) theo phan phdi T-Student thé hién trén Hinh 5.

553



Hoi nghi Khoa hoc Cén bg tré lan thir XVI

Sé lwong
mau thdr
le—— Gia tri trung binh
1640, /T\ 1640,
-z PN z- GX G)( | s - A ~
Gia tri can duwdi | > 5 Gia tri can trén
D6 léch chuan
5% 5%

Xk, inf XG Xk, sup CLPC)’ng dé
Hinh 5. Ham phan phoi véi d9 tin cay 95%
Gid tri can dudi Xy inr: 12 gid tri bién dudi cia BNN X v6i mat d§ xdy ra mong mudn 5%,
nghia la c6 trén 95% xac suat xdy ra lon hon X ins.
Gi4 tri can trén Xy qp : 12 gid tri bién trén ctia X v61 mat do xay ra mong muon la 5%, nghia
1a c6 dudi 95% x4c suat xdy ra nho hon Xy sup.

V6i d6 1éch chuan khong biét trudce thi Xy inr va Xy sup dugc xéc dinh theo cong thiic:
}=mx tky sy =my(1+k, V) A3)
Trong d6 cac gia tri ddc trung cho BNN X gém: my - gia trj trung binh (ky vong) cta X, do

léch chuén ciia mu sx, Vx - hé sb bién dong (COV - coefficient of variation), ky - hé ) théng

ké phu thudc vao $6 lugng mau n, ¢6 thé tim théy trong bang D1, EN 1990.

n

n
2
ZXi Z(Xl _mX) S ) 1
my = i=l ;Sx = i=l ;VX =X ;kn = t?ls_f) —+1 4)
n (n-1) my n

Trong don la s6 mau thtr , tor 14 hé s6 Student ung voi (n — 1) bac tu do do tin cay 95%.

1.2.2. X4c dinh h¢ s6 mé hinh theo Iy thuyét d9 tin cay

Dé xét t6i yéu td khong chic chin cia cac phuong phap tinh toan, EN 1997 cho phép st
dung hé s6 mé hinh (hé s6 higu chinh) yg 4 dé tang do tin cay khi thiét ké. Gia tri h¢ s6 mo hinh
¢6 duoc tir viée so sanh két qua thir tai tinh va két qua du bao. Gia tri hé s mo hinh dugc xac
dinh tir phuong phap théng ké cua rat nhiéu két qua thir tai coc va chi dinh trong phu luc timg
qudc gia. Khi tinh toan do bén dic trung chiu nén Rcx cua coc theo dat nén, hé s6 mé hinh YR
dugc dua vao theo cong thure sau:

S

A . x
R R A REal WP
Rex =Rpx +Rex = 24 S R + z s )

TRd 7Trd TR d TR, d
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Khi d6 d6 bén thiét ké chiu nén coc Rcatheo dét nén s& duoc xac dinh:

R, = Rpx N Row 1 {Ab XQy DA qu,ij
b s Yrda\ 7o Vs

(6)

Trong do: vp,ys- hé sb an toan riéng cho do bén than coc, mili coc. Ry, Ry - gia tri do bén (strc
chiu tai) chiu nén cyc han miii coc, than coc. Ry x, Rek - gid tri do bén chiu nén dic trung cua mii
coc, than coc. Ay, Agj - dién tich miii coc va dién tich thin coc ¢ doan thit j. qp, qs; - dO bén cuc
han don vi miii coc va do bén cuc han don vi than coc & 16p thtr 1.

Bang 1. Cac hé s6 dd bén cho coc nhdi theo cic phu luc Qudc gia

Phuwong phap thiét ké Design Approach (DA) theo EC7

Ky hi¢u DA2 DA1-1 | DA1-1| DA2 DA2 DA2 DA2 | DAI-1| DA2
Hungary | Ailen | Anh | TBN Ao | BaLan | Phap Bi Sip
Hé s6 1.4®
mé hinh | YR¢ 1.1 1.75 1o ® 1.4 1.3 1.25 1.375 1.2 1.25
Mui Yo 1.25 1.25 1.0 1.35 1.1 1.1 1.1 1.2 1.1
Than - 1.1 1.0 | 1.0 | L1 1.1 1.1 11| 10 | 11
(nén)
Téng Vi 1.2 1.15 1.0 1.25 1.1 1.1 1.1 1.1 1.1
Than

1.25 1.25 1.0 1.1 1.15 1.15 1.15 1.0 1.15

(kéo) | ™
a) Ap dung cho trudng hop c6 thi nghiém coc kiém tra. TBN: Tay Ban Nha.

b) Ap dung cho trudng hop c6 thi nghiém coc tham do.

Khi kiém tra d6 tin cdy cia mot quy tic tinh toan so voi thi nghiém thir tai coc thi cin xem
xét dén yéu t6 nhu gia tri trung binh cua dy bao so voi gid trj trung binh cua thir tai va do bién
dong cua du bao. Khong cd quy tic tinh todn nao ma ludn dua ra mot két qua du bao cho moi
diéu kién dat nén v&i do chinh xac cia kha nang chiu tai coc 1a 100%. Vi du thi nghi¢m thir tai
coc voi muc dg tin cdy 95%, thi c6 nghia 95% xac suét xdy ra gia tri chiu tai do dugc s€ 16n hon
gia tri du bdo. Quy trinh xac dinh hé s6 md hinh nay dua theo ly thuyét ban xac suit va duoc quy
dinh theo EN 1990 véi mirc d9 tin cay 95%.

Hé s6 m6 hinh dugc xac dinh tir viée thiét lap biéu dd ty s6 d6 bén tinh toan va do bén thuc
do R¢p/Rem. Trong do Repla gia tri do bén theo tinh toan va R¢mla gia tri thuc do.

Trén co so biéu do nay, nguoi ta Iya chon theo cic phuong phap hé sé tuong quan, ham
phan phéi chudn voi hé sé thong ké kn duge danh gia bang phan phdi T-Student hay dang logarit.
Thiét 1ap diém t6i han (critical value) twong Gmg v&i do tin cdy yéu cau trong du bao: Yéu ciu
dat ra mudn chi ¢6 5% két quad do dugc R¢, s€ nhd hon két qua dy doan R, thiét 1ap diém tai
han 5% ctia sy phan b (Rem/Rep)sy theo cong thire thong ké sau [4]:

Rc m Rc m 5% 1
Yeal = . = . X l—Vthnflx —+1 (7)
Rc’p 5% Rc’p mean n
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Trong do:
Vx - hé s6 bién dong ctia gid tri ty s6 (Rem/Rep);
n-sd lugong coc thi nghiém,;
to1” " - hé s& Student tng véi (n — 1) béc ty do tai diém t6i han 5%;
Yeal - 14 tri diém tGi han.
Gia tri hé s6 m hinh 1a:
1
YRd =T (8)

cal

2. XAC PINH HE SO MO HINH TRONG PIEU KIEN VIET NAM

MBb hinh tinh toan d6 bén cua dat nén dua trén tai phé hoai do dugc tir thi nghiém thir tai
hién truong, dua vao gia thiét tiéu chuén phé hoai. Theo AASHTO LRFD 2017, tai trong duoc
xem 14 tai trong thir pha hoai khi gy ra d¢ lin ddu coc bang 5% dudng kinh coc hodc khi coc
chua dat d¢ lun 5% duong kinh coc nhung d6 lun tang lién tuc khi tai trong gilt nguyén (tut coc).

Theo EN 1997, thi nghiém thir tai tinh coc dugc thuc hién trén coc thir hodc coc kiém tra.
Trén duong cong quan hé tai trong - chuyén vi, strc chiu tai cuc han 1a tai trong quy udc Gng véi
chuyén vi giéi han quy udc, EN 1997 kién nghi sir dung “d6 1an dau coc bang 10% dudng kinh
coc 1am tiéu chuén pha hoai” khi khong xay ra hién tuong tut coc. Theo EN 22477-1&2 [5] quy
trinh thir tai giong nhau nhung thoi gian gitr mdi cap tai va khoang tai quy dinh khac nhau theo
timg nude. EN 22477-1 kién nghi khoang thoi gian giit tai t6i thiu 1a 60 phut va hiéu do lun coc
giita cac cap tai phai nhé hon 0,1mm/20 phut. Trong qua trinh phat trién theo phu luc Quéc gia,
mot sd nude da ¢ nhitng quy dinh riéng. Chang han ¢ Y quy dinh phéa hoai quy udc bang 5%
duong kinh coc néu dudng kinh 16n hon 0,8 m va 10% duong kinh coc néu duong kinh coc bé
hon hodc béng 0,8m, do 1tn gitra cac cép tai giam dan hodc khong doi.

Hé s6 md hinh can xéac dinh phu thudc vao diéu kién dija chat, phuong phap thi nghiém thi
tai coc, md hinh dat nén du bao stre chiu tai coc. Viéc xac dinh hé sé mé hinh s& duoc thuc hién
qua céac budc:

- Thu thap cac két qua nén tinh coc va sd liéu dia chat cong trinh lién quan.

- Xéc dinh stc chiu tai cyc han cia coc thuc do R, tir két qua thur tinh phé hoai coc theo
diéu kién dat nén, 1a gia tri tai trong thir tai didu kién d6 lan quy udc dau coc 5% dudng kinh coc
hodc tut coc (pha hoai theo AASHTO 2017), va 10% dudng kinh coc hodc xdy ra hién tugng tut
coc (pha hoai theo EN 1997).

- Xuly théng ké cac sd lidu du bao strc chiu tai coc theo dit nén va sb liéu thi nghiém.

- X4c dinh hé s6 mé hinh theo cong thirc (7) va (8) va danh gia két qua.

2.1. S6 liéu thi nghiém coc

S6 liéu thi nghiém coc duogc léy tur két qua thi nghi¢m nén tinh doc truc 16 coc khoan nhdi
tham do duong kinh 1m; 1,2m va 1,5m. Tai trong thi nghi€ém nén tinh dén d6 lan dau coc quy
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wdc 10% duong kinh coc hodc tut coc khi chi gia tai nhé 10 kN coc lan khong dimg trong diéu
kién dia chat thanh phé H6 Chi Minh [6]. Cac coc thi nghiém duoc thi cong bang phuong phap
khoan tao 13 trong dung dich bentonite, diéu kién dia chat twong dong 1a dat hdn hop (dinh va
rdi): bun sét, bun cat, sét, sét pha, cat, cat pha (hinh thanh sttc khang hong cho coc 1 chi yéu).
Céc coc duge nén dén sire chiu tai cuc han, twong tmg véi do lun quy ude dau coc S = 5% dudng
kinh coc theo AASHTO 2017 va S = 10% duodng kinh coc theo EN 1997. Két qua duoc trinh bay
tai Bang 2.

2.2. Du bao strc chiu tii cuc han theo diéu ki€én dat nén

Strc chiu tai (4o bén) cuc han coc theo diéu kién dat nén duoc dy tinh theo hai phuong phéap
theo tiéu chuan Anh BS 8004:2015 [7] va cong thic G.1 cia TCVN 10304:2014 [8].

Theo tiéu chuan Anh, sirc chiu tai cuc han cta coc don R, dugc biéu dién:

2

7D
R, =R, +R,=A, xq, +Z:A57j xq; = Xqy +Z:(7IDLi)><qS,i 9)

qs; =0xc,; voidatdinh, qg; =K xo, xtan(,, ;) voi dat roi.

q, =9xc v6i dét dinh, q, =N, xo vGi dat roi.

u_ base v _base

Trong d6: D - duong kinh miii coc, L; - chiéu dai coc trong 16p dat tha i, qb - do bén cuc han
miii don vi, qs; - dO bén cuc han than don vi tai 16p dét thtr i. o - hé s6 bam dinh, Cui - suc khang
cit khong thoat nudce tai 16p dét i, K - hé s6 no ngang, Ng - hé sb strc chiu tai phu thudc vao goc

ma st trong @’, 'y - (mg suét hiru hiéu theo phuong dimng.

3. KET QUA TINH TOAN
Cac két qua tinh toan surc chiu tai theo diéu kién dt nén duoc trinh bay tai Bang 2.

Bang 2. Téng hop strc chiu tai cuc han thuc do va tinh toan

SCT theo nén tinh SCT cuc han tinh toan
\ A SCT thuc
. 1.~ | Duong | Chiéu y SCT thuc
Kyhieu| "o | dai | Lopdittracoe | dotheo |l BS TCVN
ten coc D L AASHTO 8004:2015 | 10304:2014
(m) | L(m) 2017 EN 1997
Rc o (kN) Rc,pl (kN) RC,p2 (kN)
Remi (KN) ’

TPINL 1,2 54,9 | Catbui chat vira 7554 9064 7498.6 8351.2
TPRC 1,2 59,5 | Cat trung chat vira 10440 11600 10532.8 9278.5
TPCY 1,0 25,7 | Cat bui chat vira 5542 7009 5317.7 5203.4

TPCTL 1,2 39,1 | Cat trung chat vira 8041 9600 7694.1 8838.5

TPCTN | 1,2 54,4 | Cat soi chit vira 11673 14726 12039.2 11191.4

TPABL | 1,0 38,1 | Cat min chit vira 5572* 5572 5056.3 5414.6

TPBI1C 1,0 67,0 | Cat min chat vira 12000 13000 13537.3 10245.9
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Bang 2 (tiép theo)

SCT theo nén tinh SCT cuc han tinh toan
. " SCT thuc
. 1.~ | Duong | Chiéu : SCT thuc
KAy hiu kinh dai Lop dat tura coc do theo do th66 BS TC
tén coc D L AASHTO 8004:2015 | 10304:2014
(m) | L(m) 2017 EN 1997

Repi (KN) | Repa (kN)
Rc,ml (kN) Rc’mz (kN) ' '

TPB3C 1,2 58,8 | Céat min chat vira 14760%* 14760 14141.4 13467.2
TP96 1,2 73,9 Sét cat rat cimg 16346* 16346 17231.3 11237.8
TPB-1 1,0 40,2 | Cat min chat vira 7070%* 7070 4982.2 4629.3
TPB-3 1,2 75,4 | Cat trung rat chit 19672* 19672 19653.8 21036.6
TP2BT 1,5 74,0 | Cat min rat chat 30656* 30656 29664.6 32872.3
PTPIL 1,5 49,4 | Cét min, rat chit 16554* 16554 19852.3 19972.6

PTP2L | 12 | 49,2 | Catmin, rat chit 14041 15515 11531 12107.5
PTP3L | 1,0 | 50,0 | Catmin, rat chit 11289 12140 | 10461.8 9582
TPO2L | 1,5 | 71,8 Cat min chit 14712% 14712 | 18811.6 16843.7

* Coc Iin khong nging tai tai trong gy ra do lun dau coc bang 5%D.

Ap dung céac cong thirc (7) va (8) c6 thé tim duoc gid tri hé s6 mé hinh véi mic d6 tin ciy
95% thé hién tai Bang 3.

Bang 3. Hé s6 mo hinh yg 4 theo két qua thi nghiém coc khoan nhdi trong diéu kién dia chat

Thanh phé H6 Chi Minh
K hicu BS 8004:2015 TCVN 10304:2014
Remi/Repi Rema/Repi Remi/Repn Rem/Repn
TPINL 1.0074 1.2088 0.9045 1.0854
TPRC 0.9912 1.1013 1.1252 1.2502
TPCY 1.0422 1.3181 1.0651 1.3470
TPCTL 1.0451 1.2477 0.9098 1.0862
TPCTN 0.9696 1.2232 1.0430 1.3158
TPABL 1.1020 1.1020 1.0291 1.0291
TPBIC 0.8864 0.9603 1.1712 1.2688
TPB3C 1.0437 1.0437 1.0960 1.0960
TP96 0.9486 0.9486 1.4546 1.4546
TPB-1 1.4191 1.4191 1.5272 1.5272
TPB-3 1.0009 1.0009 0.9351 0.9351
TP2BT 1.0334 1.0334 0.9326 0.9326
PTPIL 0.8339 0.8339 0.8288 0.8288
PTP2L 1.2177 1.3455 1.1597 1.2814
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Bang 3 (tiép theo)

K hicu BS 8004:2015 TCVN 10304:2014
Remi/Repi Rem2/Repi Remi/Rep2 Rem2/Rep2
PTP3L 1.0791 1.1604 1.1781 1.2670
TPO2L 0.7821 0.7821 0.8734 0.8734
(Re.m/Re p)mean 1.025 1.108 1.077 1.161
Vx 0.140 0.158 0.177 0.174
to 1.753 1.753 1.753 1.753
Veal 0.766 0.791 0.733 0.796
YR 1.305 1.264 1.364 1.256

Theo Bang 3 c6 thé nhan thdy hé sé mo hinh yg 4 theo phuong phap tinh toén tiéu chuan Anh
BS 8004:2015 va TCVN 10304:2014 1an lugt 1a yr g = 1.305 va yr g = 1.364 tai tai trong nén tinh
tai do lun 5%D hoac tut coc (theo AASHTO 2017), yra = 1.264 va yrq = 1.256 tai tai trong nén
tinh tai do lan 10%D hoac tut coc (theo EN 1997). Két qua nay cho théy dua vao gia thiét
tiéu chuan pha hoai khac nhau sé tinh toan ra cac gia tri hé sé mo hinh khac nhau. Két qua ciing
phtt hop v6i hé s6 md hinh quy dinh trong phu luc qudc gia Anh Qudc (Yrg = 1.4, c6 thé giam
Yra = 1.2 néu duy tri tai nén tinh dén phd hoai) va nam trong khoang lya chon hé sé mo hinh
theo phu luc Qudc gia cac nudc Chau Au thé hién tai Bang 1 (yrq = 1.1 dén 1.75).

Khi ting tai trong nén tinh dé coc dat dén trang thai pha hoai hodc pha hoai quy udc theo
tiéu chuan pha hoai cia AASHTO 2017 va EN 1997, hé¢ s6 md hinh giam tir 1.305 xubng 1.264
khi du béo strc chiu tai dit nén theo tiéu chudn Anh BS 8004:2015, va giam tur 1.364 xuéng
1.256 khi du béo strc chiu tai dat nén theo tiéu chuan TCVN 10304:2014. Piéu nay c6 nghia do
tin cdy trong tinh toan duoc tang 1én khi quy dinh d6 lun dau coc ting tir 5% lén 10% duong
kinh coc 1am tiéu chuan pha hoai. Tuy nhién, ludn c6 d6 bién dong trong két qua du béo strc chiu
tai coc theo diéu kién dat nén vdi stic chiu tai thuc té, do d6 gia tri hé sé mo hinh ygq theo céac
phu luc quéc gia luén 16n hon 1.0.

Theo két qua tinh toan, hé s6 md hinh hiéu chinh khi coc bi pha hoai theo tiéu chuén
EN 1997 va Viét Nam chénh 1éch 1a khong dang ké (yr.q = 1.264 va yrq = 1.256).

4. KET LUAN VA KIEN NGHI

Duya vao gia thiét tiéu chuan pha hoai khac nhau tir thi nghiém thir tai tinh s& tinh toan ra cac
gia tri hé s6 m6 hinh khac nhau. Hé sé mé hinh c6 gia tri khac nhau theo cac phu luc quéc gia va
lua chon hé s6 mé hinh anh hudng dén gia tri suc chiu tai tinh toan ctia nguoi thiét ké.

Két qua phan tich cac s6 liéu tinh toan va thuc nghiém vé strc chiu tai cia coc trinh bay trong
bai viét cho thdy hoan toan cé thé ap dung cac phuong phép tinh toan theo tiéu chuan Chau Au
EN 1997 két hop véi cac phu luc Qudc gia bén canh cac phuwong phap tinh toan truyén thong
theo TCVN 10304:2014 trong diéu kién dia chat Thanh phé Ho Chi Minh, Viét Nam.
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Khi tinh stre chiu tai coc theo diéu kién dat nén theo tiéu chuan chau Au EN 1997, can chu y
dén hé s6 mo hinh Yrd > 1 trong thiét ké dé hiéu chinh hé s do bén trong tinh todn.

Véi két qua tinh toan theo sb liéu duoc xét, tac gia kién nghi co thé sir dung hé sé mé hinh
thién vé an toan yg ¢ = 1.4 khi thu tai tinh coc chua dat dén trang thai pha hoai hodc pha hoai quy
wdc, hé s6 mo hinh 1am tron yg g = 1.3 khi thir tai tinh dén trang thai pha hoai trong diéu kién dia
chét cta Viét Nam.
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MOT SO QUY TRINH VA PHUONG PHAP XAC PINH
SUC CHIU TAI CQOC TU KET QUA NEN TINH

SOME PROCEDURES AND METHODS TO DETERMINATION
OF THE PILE LOAD CAPACITY FROM THE PILE STATIC
LOAD TEST RESULTS

ThS. Tran Dtc Hiéu', KS. Lé Dtic Minh®
"2Vign Khoa hoc cong nghé xay dung
Email: duchieu.dktibst@gmail.com

TOM TAT: Trong viéc xac dinh strc chiu tai coc, xac dinh theo thi nghiém nén tinh van duoc xem 13
phuong phap c6 d6 tin cy cao va c6 thé duoc dung dé kiém chimg céc tinh toan sirc chiu tai coc bang cac
phuong phap khac (BS EN 1997-1:2004, 7.4.1(1)P[3]). Trong thuc té thuong rat kho xac dinh diém cyc
han cta coc tir duwong cong lién tuc thé hién quan hé tai trong d6 lun (BS EN 1997-1:2004, 7.6.1.1(3)[3]).
Do d6 viéce xéac dinh strc chiu tai coc tir két qua thi nghiém nén tinh hién nay con chwa thong nhét giita cac
hé théng tiéu chuin. Bén canh d6 mdi tidu chuén lai quy dinh cic quy trinh thi nghiém nén tinh coc khéc
nhau din dén cac phuong phap xéac dinh strc chju tai coc khac nhau. Bai viét phan tich mot sé phuwong
phap xac dinh strc chiu tai coc cling nhu mét s6 khac biét can luu y trong xac dinh stc chiu tai gitra thiét
ké va thi nghiém coc.

TU KHOA: Coc, stc chiu tai coc, nén tinh, pile, static load test.

ABSTRACT: In determining pile bearing capacity, static load testing is still considered a highly reliable
method and can be used to verify pile load calculations by other methods (BS EN 1997-1:2004, 7.4.(1)P[3]).
In practice, often difficult to define an ultimate limit state from a load settlement plot showing a continuous
curvature (BS EN 1997-1:2004, 7.6.1.1(3)[3]). Therefore, the determination of pile load capacity from static
compression test results is currently not consistent among standard systems. Besides, each standard stipulates
different pile static compression test procedures leading to different methods of determining pile load capacity.
The article analyzes a number of methods to determine the pile load capacity as well as some other things to
note in determining the load capacity between the pile design and testing.

1. PAT VAN DPE

Stre chiu tai ciia coc ¢6 thé xac dinh ngoai hién trudng theo cac phuong phap thi nghiém thir
coc bang tai tinh, thi nghiém thir coc bang tai dong va thi nghiém xuyén dat. Trong d6 thi
nghiém tht tai tinh danh gia chinh xac nhat kha nang chiu tai ctia coc va ding dé kiém chimg gia
tri sirc chiu tai cua coc xac dinh bang cac phuong phap khac[1]. Piéu nay ciing duoc quy dinh tai
tiéu chuan chau Au (EN 1997-1) muc 7.4.(1)P[3].

Tai trong khi thtr tinh coc dat tdi tri sb6 1am cho do lun cua coc tang 1én lién tuc ma khong
tang thém tai thi coc roi vao trang thai bi pha hoai va gia tri tai trong dé6 dugc xem la strc chiu tai
cuc han cua coc. Piéu nay thuong kho dat dugc trong cac thi nghiém nén tinh vi khi do chuyén
vi ddu coc 1a rat 16m va can tai trong rat 16n dé dat dugc diéu nay. Thi nghiém s& rat tbn kém
tham chi trong nhiéu truong hop xay ra pha hoai vat li€u coc trude khi dat dén chuyén vi lon
(chfmg han miii coc dat vao da géc hay cudi sé1). Do do, trong hau hét céc tiéu chuan, strc chiu
tai ctia coc hodc tai trong cudi ciing duoc xac dinh theo mot s6 dinh nghia dua trén quan hé tai
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trong - do 1an thu dugc tir thi nghi€ém nén tinh. Tuy nhién gia tri 0 1in gi61 han quy dinh tai cac
tiéu chuan lai rat khac nhau, c6 tiéu chuin quy dinh theo ty 1¢ duong kinh coc, c6 ti€u chuén lai
quy dinh theo d¢ 1Un gidi han cong trinh.

M&i quy trinh thi nghiém coc ciing nhu phwong phap xac dinh sirc chiu tai coc déu cé nhimng
wu diém ciing nhu han ché riéng. Nguoi thiét ké can can cr trén muc dich thi nghiém, diéu kién
dia chat, loai coc, diéu kién hién truong... dé lya chon quy trinh thi nghiém ciing nhu phuong
phap xac dinh strc chiu tai coc phu hop dé dat duogc hiéu qua cao nhét.

Bén canh quy trinh thi nghiém tiéu chuan va chuyén vi giéi han 10% duong kinh coc néu
tai chinh van, Tiéu chuian TCVN 9393:2012 con dé cap dén cac quy trinh thi nghiém dac biét
(Phu luc D) ciing nhu dua ra nhiéu phuong phap dé xac dinh stc chiu tai coc (Phu luc E)[3].

Bai b4o nay tap trung phan tich cac quy trinh thi nghi€ém nén tinh coc, lam rd cac phuong
phap xac dinh strc chiu tai coc giup nguoi thiét ké c6 thém thong tin dé Iya chon quy trinh thi
nghiém ciing nhu phuong phap xac dinh sirc chiu tai dap tng dugc muc tiéu thiét ké.

2. TONG QUAN VE CAC QUY TRINH THi NGHEM NEN TINH CQC VA PHUONG
PHAP XAC PINH SUC CHIU TAI CQOC

2.1. Cac quy trinh thi nghiém nén tinh coc

Trong nghién ciru va thuc tién trén thé giGi da co rat nhiéu phuong phap thi nghiém va xéac
dinh strc chiu tai coc theo két qua nén tinh duoc dé cap trong cac tai liéu da dugc cong bd
(ASTM D1143-81, Butler va Hoy, 1977; Fellenius, 1975, 1980; Mohan va cdng su, 1967; New
York State DDT, 1974; Uy ban coc Thuy Dién, 1970; Weele, 1957; Whitaker, 1957, 1963;
Whitaker va Cooke, 1961)[4]. Tt nhiéu phuong phap thir tai c6 sin, bon phuong phap sau co thé
dugc danh gia 1a cac phwong phap thir tai thong dung nhat. Tiéu chuan TCVN 9393:2012[2]
cling da dé cap dén cac quy trinh thi nghiém nay bao gdm quy trinh tiéu chuan tai chinh van va
cac quy trinh ddc biét nén tai phu luc D cua tiéu chuan.

Quy trinh gia tai chAm Slow Maintained Load Test Method (SM)

Quy trinh nay 14 quy trinh tiéu chuan theo TCVN 9393:2012. Gia tai mdi cap 25% tai trong
thiét ké dén khi dat 200% tai trong thiét ké. Céc cap tai déu giira tai cho dén khi coc on dinh lun,
cap 200% giir tai 1au hon. Sau d6 gia tai mdi cap 10% tai trong thiét ké cho dén khi coc pha hoai.

Pay 14 quy trinh dugc xem 1 tiéu chuan va thudng dugc wu tién sir dung dé xac dinh su chiu
tai coc vi cac cép tai dugc giit dén khi coc 6n dinh lan. Tuy nhién nhuoc diém cta quy trinh nay
1a thoi gian thi nghiém mot coc thuong kéo dai (40 dén 70 gio theo ASTM 1143[5]).

Quy trinh gia tai nhanh Quick Maintained Load Test Method (QM)

Quy trinh dugc dé xuat boi Cuc quan 1y dudng cao tbc My, ASTM 1143-81 véi ndi dung
nhu sau:

- Gia tai tang dan véi 20 cAp tai dén tai trong thi nghiém 300% tai trong thiét ké. Mdi cép tai
khoang 15% tai thiét ké;

- Mbi cap tai giir trong thoi gian 5 phut;

- Gia tai dén khi dat tai thi nghiém hodc coc bi pha hoai.

Thi nghiém véi quy trinh gia tai nhanh ¢é wu diém 1a thi nghiém nhanh, hi¢u qua kinh té d6i
v6i cac cong trinh yéu cau sd lugng coc thi nghiém 16n. Thoi gian thi nghiém khoang 3 dén 5 gio.
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Do thoi gian thi nghiém nhanh do d6 diéu kién thi nghiém gan nhu khong thoat nudc. Quy trinh
duoc khuyén cdo khong st dung dé danh gia d6 1tn cta cong trinh.

Gia tai véi s6 gia chuyén vi khong doi Constant Rate of Penetration Test Method (CRP)

Phuong phap nay 1a duoc dé xuét boi Uy ban coc Thuy Pién, B Giao thong van tai bang
New York va ASTM D1143-81[5]. D6 lan dau coc duy tri véi tbe d6 0.05 inch/phut (twong
duong 1.25mm/phat). Thi nghiém cho dén khi d6 lin dau coc dat 2 dén 3 inch (twong duong
50mm dén 75mm). Theo phu luc D ctia TCVN 9393:2012, thi nghiém két thuc khi Chuyén vi dau
coc dat 10% duong kinh coc.

Uu diém chinh cia quy trinh nay 1a nhanh (2 dén 3 gio) va tiét kiém. Quy trinh thi nghiém
nay phu hop v6i coc ma sat tuy nhién khong pht hop vé6i coc chdng vi can tai trong rat 1on dé
mili coc xuyén vao 16p dét t6t nhu cat chat, cudi soi... Hién quy trinh thi nghiém nay chua dugc
stt dung phd bién & Viét Nam. Thiét bj thi nghiém gidng nhu quy dinh tai TCVN 9393:2012
nhung riéng bom thuy lyc phai ¢6 van diéu chinh luu luong dé diéu chinh téc do gia tai.

Thi nghi¢m theo chu ky ctia Thuy Pién Swedish Cyclic Test Method (SC)

Phuong phap nay do Uy ban vé mong coc ctia Thuy Dién dé nghi ap dung bao gém cac budc
chinh sau:

a) Gia tai 1én coc bang 1/3 tai thiét ké;

b) D& tai 1/6 tai thiét ké;

¢) Gia tai va dd tai 20 lan;

d) Tang tai thém 50% so v6i tadi muc (a) va lap nhu muc (b);
d) Tiép tuc cho dén khi coc phé hoai.

Quy trinh thi nghi€ém nay phurc tap va thoi gian kéo dai (twong duong vi quy trinh gia tai cham).
Viéc gia tai vi tai lap theo chu ky 1am cho tng xtr ctia coc ¢6 thé khac vai coc ban dau. Quy trinh

nay chi nén ap dung cho cac du 4n dac biét khi ma coc chiu tai trong 13p theo chu ky 1a chinh.

Tai trong CRP

QM

sM_

ool UL Il

1 2 3 4 5 6 7 8 9 10 Gio

Hinh 1. So sanh thoi gian thi nghiém theo cac quy trinh khac nhau (Fellenius, 1975[6])
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CRP
QM

Tai trong

SM

Cyclic

Chuyén vi

Hinh 2. So sanh quan h¢ tai trong - d¢ lun khi thi nghiém nén tinh coc
theo cac quy trinh khac nhau (Fellenius, 1975[6])

Nhu trong hinh 1, quy trinh SM va SC 1a cac quy trinh thi nghiém cham nhét va quy trinh
CRP 1a quy trinh thi nghiém nhanh nhét. Hinh 2 so sanh quan hé tai trong d6 lin dién hinh thu
dugc twong tmg voi bd loai quy trinh thi nghiém. Hinh nay cho thdy hinh dang cta duong cong
tai trong d6 1an theo quy trinh CRP dugc xéac dinh rd diém coc bi pha hoai va phu hop quy trinh
QM. Phuong phap kiém tra SM 1a phuong phap thuong duge sir dung & Bic M§ vi n6 don gian,
hau hét cac ki su déu quen thudc. Tir duong cong quan hé tai trong, do lun thi nghiém theo quy
trinh SM ¢6 thé udc lugng so bo duge do lun cua coc dudi tai trong thiét ké.

2.2. Cac phuwong phap xac dinh sire chiu tdi coc

Puong cong quan h¢ tai trong - d§ 1n dugce ve tir két qua thi nghiém nén tinh coc s€ dugc su
dung dé xac dinh sirc chiu tai coc theo cac phuong phéap khac nhau.

Coc dugc xem 1a pha hoai néu d6 lin ting nhanh trong khi tai trong khong tang hodc coc
khong con kha ning mang tai. Trong thuc té thuong khé xac dinh dugc sire chiu tai cta coc do
d6 hau hét cac tiéu chuan déu quy dinh coc pha hoai tai gia tri do lun giéi han chang han nhu
10% duong kinh (BS EN 1997-1:2004, 7.6.1.1(3)[3]), 5% duong kinh (O'Neill & Reese 1999),
1.5inch (38mm)[8] hay 0.75inch (19mm). Duéi day 1a mot sé phuong phap xac dinh st chiu tai
coc tir két qua thi nghiém nén tinh da duoc cong bo.

Phwong phap Davisson (1972)

Stic chiu tai cta coc twong Gmg véi diém 200F Q) ,
giao cat gitta dudong thang Sy va dudng cong = :
tai trong - do 1n cua coc (Hinh 3). = :
2 100 :
St=(QuL/AE+0.15+D/120 (in) (1) § B x=015+D/120 4
, A PP Q,, = (AE/L)A Miin =
Phuong phap ban dau dung cho coc ép, thi  + va /1. =254 mm
nghiém theo quy trinh nén nhanh (QM test). 0 5 : - ; ton=8.9 kéN
Uu diém: Duong St vé duoc trude khi thi Chuy&n vi (in)

nghiém do d6 c6 thé dung lam tiéu chi cho

thi nghiém. Hinh 3. Phuong phap Davisson 1972
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Phuong phap Chin (1970, 1971)

AUQ),
0.008 - A=1
(2]
S ANQ_=CA+C,
S 0.006 | _
E@ Q)= 1/C,
&
2 0.004 Q, = (Q,),M(AHQ),C,)
1in. =254 mm
iz, 1ton = 8.9 kN
0.000 ! ! !
0 1 2 3

Chuyén vi (in)
Hinh 4. Phuong phap Chin (1970, 1971)

V& duong quan hé gitra d6 lun (A) va ty s6 do lun/tai trong (A/Qy,) trong d6 Qu, 14 tai trong
twong ung vdoi do 1an (A) nhu Hinh 4. Sure chiu tai cuc han cta coc (Qy)y chinh 14 nghich ddo do
dbc ctia duong quan hé chuyén do Iun (A) va ty s6 do lun/tai trong (A/Qua).

Phuong phéap nay c6 thé ap dung cho ca quy trinh thi nghiém gia tai nhanh va gia tai cham
tuy nhién chi phu hop véi thi nghiém ma thoi gian giit tai cac cap 1a déu nhau. Luu y cac diém
dir liéu khong nam trén dudng thang cho dén khi tai thi nghiém vuot qua gi6i han Davission.

Phuong phap nay khong nén ap dung dbi v6i thi nghiém theo quy trinh tiéu chuan cia
TCVN 9393:2012 do theo quy trinh nay thoi gian giir tai cac cAp 1a khac nhau.

Phwong phap De Beer

Theo phuwong phép nay, duong quan hé tai trong - do lin ctia coc dugc thé hién voi ty 18
logarit. Céc diém sb liéu thi nghiém s& nam trén hai duodng thfmg (Hinh 5). Strc chiu tai cuc han

cua coc tuong ung voi giao diém cua hai duong thang nay.

c

(0O

=

o 1000

c _

Q.

T (Qv)ult

}_

5
—_—
100 —
1in.=254 mm
1ton =8.9 kN
0 | | |
0.01 0.10 1.00 10.00

Chuyén vi (in)
Hinh 5. Phuong phap De Beer
Phuong phap nay phu hop véi thi nghiém theo quy trinh gia tai cham.
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Phuong phap 90% cia Brinch Hansen

Pay 1a phwong phap thir dan:

- V& dudng cong tai trong - chuyén vi (Hinh 6);

- Tim gia tri sttc chiu tai cuc han (Qy)ur va A, sao cho voi tai trong thi nghiém 90%(Qy)yi thi

chuyén vi dau coc bang 50% A,

£ Q)

< 200} y,

2

e.

©

}_

100
1in.=254 mm
1ton =8.9 kN
50% x Au Au
0 | |
0 1 2

Chuyén vi (in)
Hinh 6. Phuong phap 90% cua Brinch Hansen

Phuong phap nay pht hop vé6i thi nghiém nén tinh theo quy trinh thi nghiém véi chuyén vi
khong dbi (CRP test).
Phwong phap 80% cua Brinch Hansen

Céch x4ac dinh (Hinh 7):
ST
1in. =254 mm
1ton=8.9kN
o] Aca
0>6 L
@ JAI1Q, =CA+C,
Q,,=VA/CA+C,
(Q),/A, va 0.80 Q_/0.25A,
5 °° 1 1 1
0.5 1.0 1.5 20

Chuyén vi (in) A
Hinh 7. Phuong phédp 80% cta Brinch Hansen

: A : .
- V& duong cong quan hé gitta —— va A (trong d6 Q,, 1a tai trong twong tng vai do lan A);
va

Gia trj stre chiu tai cuc han (Qy)u va chuyén vi twong tng A, cho boi cong thic sau:

1

- 2

(Qu)ult 9 C1C2 ( )
_ C2

Au - Cl (3)

Phuong phap nay phii hgp xac dinh strc chiu tai tir két qua thi nghiém gia tai tbc d6 cham.
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=
(O
250 (@),
2
9.
o -
l_
45°
100
1in. =254 mm
S0 1ton = 8.9 kN
O | | I
0.0 05 1.0 1.5 2.0

Chuyén vi (in)

Hinh 8. Phuong phap Mazurkiewicz

Céch xac dinh strc chiu tai cyc han cua coc theo phuong phap ciia Mazurkiewicz duoc trinh

bay nhu Hinh 8. Phuong phép ndy gia thiét dudng cong tai trong - do ltn xap xi dudng parabol.

Phuong phap Fuller va Hoy va Phuwong phap Butler va Hoy

Theo Fuller va Hoy strc chiu tai cyc han cua coc tuong tng véi trén duong cong c¢d c6 do

nghiéng 0.05 inch/Tan (Hinh 9).

Phuong phap nay phu hop véi quy trinh gia tai nhanh (QM) tuy nhién khong phu hop véi

coc c6 chiéu dai 16n (d9 1un dan hoi 16n).

Theo Butler va Hoy strc chiu tai cuc han cia coc ing véi giao diém cua tiép tuyén véi duong

cong quan hé tai trong - d6 1an c¢6 d nghiéng 0.05 inch/T4n va doan thang ban dau ciia duong

cong (doan dan hoi) hodc dudng thing di qua gdc toa do song song véi dudng d tai (Hinh 9).

Phuwong phap Butler va Hoy

Phuwong phap Fuller va Hoy

250
Q)
= 200 o
s Q)
o> 150
g. }{En
= 100 I 0.05
= Tiep ng%n‘ véi doan
an hoi cua T
50 dudmg cong 1in. =254 mm
0 1ton=8.9kN
0.0 05 1.0 1.5 20

Chuyén vi (in)

Hinh 9. Phuong phép Fuller and Hoy

Phuong phap nay phu hop vdi quy trinh gia tai nhanh (QM).

Nhan xét: Voi mdi coc thi nghiém cu thé chi c6 mot gia tri duy nhét duge goi la surc chiu tai

cuc han. Tuy nhién mdi quy trinh thi nghiém, mdi phuwong phap xac dinh dya trén cac tiéu chi
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khac nhau s€ xac dinh céc gia tri strc chiu tai cuc han khac nhau. Hinh 10 Ia téng hop strc chiu tai
cuc han cta coc khoan nhdi duong kinh 0.76m (30 inch) dugc thuc hi¢n tai Vién Cong nghé
Georgia[7].

Hirany & Kulhawy (3155 kN) Chin-Kondner Criterion:
Butler & Hoy (3289 kN) Hyperbolic Asymptore (5103 kN) —p

Brinch Hansen Parabola (3467 kN) ——

Fuller &
Hoy (4178 kN

~

LCPC: s/B = 10% criterion (3821 kN)
Brinch Hansen 90% criterion (3334 kN)

Mazurkiewicz (2782 kN)
Davisson Offset Line (2773 kN)

Tai trong, Q, [MN]
w

VanDer Veen (2667 kN)

DeBeer (2231 kN) Coc khoan nhéi
D=0.76m; L=16.9m

A il A

0 50 100 150 200
Chuyén vi dau coc, W, [mm]

Hinh 10. So sach strc chiu tai cuc han ctia coc xac dinh theo cac phuong phap khac nhau
(Hirany and Kulhawy([7])

3. XAC PINH SUC CHIU TAI CQOC TU KET QUA THi NGHIEM NEN TINH THEO
TIEU CHUAN VIET NAM

Trong linh vuc xdy dung dan dung va cong nghi¢p ¢ nudc ta hién nay dang ap dung
TCVN 10304:2014 dé tinh toan thiét ké moéng coc va thi nghiém nén tinh coc theo TCVN
9393:2012. Tuy nhién can luu ¥ rang, theo muc 4.5.3 TCVN 9393:2012 thi stic chiu tai ciia coc
dugc xac dinh dya Gmg sir cta coc va nén (diém phé hoai quy uéc). Trong khi d6 theo muc 7.3
TCVN 10304:2014 thi strc chiu tai cia coc theo thi nghiém nén tinh dugc xac dinh theo do lun
gidi han cta cong trinh (tic 13 phu thudc vao két cau bén trén ma coc chong dd).

3.1. Thi nghiém nén tinh va xac dinh strc chju tii coc theo TCVN 9393:2012

Quy trinh gia tai theo tiéu chuan TCVN 9393:2012 vé co ban lay theo quy trinh gia tai tiéu
chuan nhu trinh bay ¢ trén.

Tai thi nghiém bang 250% dén 300% tai trong thiét ké ctia coc ddi véi trudng hop coc thi
nghiém tham do va bang 150% dén 200% tai trong thiét ké ctia coc doi vai truong hop coc thi
nghiém kiém tra.

Madi cip tai khong qua 25% tai thiét ké va thoi gian giir tai mdi cap dén khi coc dat on dinh
lin quy udc nhung khong qué 2 gio. Cap tai 100% gitr tai 6 gio dé du tinh do lun.

TCVN 9393:2012 quy dinh sirc chiu tai gioi han ctia coc c6 thé xac dinh theo hai phuong phap:

- Phuong phap db thi (strc chiu tai giéi han cua coc tuong tng véi diém duong cong bt dau
bién d6i d6 doc hodc xac dinh theo Phu luc E);
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- Phuong phap chuyén vi giéi han: Strc chiu tai gii han bang tai trong twong tmg véi chuyén
Vi béng 10% duong kinh hodc chiéu rong coc.

3.2. Xac dinh strc chiu tii coc tir két qua thi nghiém nén tinh theo tiéu chuin thiét ké
Tiéu chuan 10304:2014 quy dinh quy trinh thi nghiém phai tuan theo TCVN 9393:2012.

Tri riéng strc chiu tai trong nén cua coc R, léy béng tai trong thir coc ing voi d6 lun S duoc
xac dinh theo cong thirc:

S=&Sq, (4)

Trong d6 Sgn 1a do lin gid1 han trung binh cua moéng nha hoac cong trinh (quy dinh tai
TCVN 9362:2012), & = 0.2 1a hé s6 chuyén tiép tir d6 lan gidi han cta cong trinh sang d6 lin cta
coc thir. Néu S 16n hon 40mm thi 1y S = 40mm.

S=ES,, +S, (5)
NL
S = Bﬁ (6)

Véi coc ¢ chiéu dai 16n cho phép ké thém do Iin dau coc do bién dang dan hoi cua vat liéu
coc (Se) xac dinh theo cong thic (6). BJ lin S dé xac dinh strc chiu tai cuc han duge xac dinh
theo cong thuec (5).

3.3. Mt s6 luvu y

- TCVN 10304:2014 quy dinh, strc chiu tai thiét ké cua coc phu thudc vao sb luong coc
trong mong (qua hé s6 yi). Khi x4c dinh stc chiu téi coc theo két qua nén tinh, st chiu tai thiét
ké cua coc con phu thudc ca vao loai két cu cong trinh (phu thudc vao d¢ lin gidi han cta cong
trinh Sgp). Nhu vay cung mot cdy coc s€ c6 strc chiu tai khac nhau néu dit trong cac mong khac
nhau cting nhu cong trinh phia trén khac nhau. Cung mot loai coc trong cung cong trinh s€ co
strc chiu tai thiét ké khac nhau. Trong khi d6 theo TCVN 9393:2012 tai trong thi nghiém duogc
xac dinh tir strc chiu tai thiét ké cua coc do d6 s& kho xac dinh duoc tai trong thi nghiém coc.

- Tai ghi cht s6 1 muc 7.3.2 TCVN 10304:2014 quy dinh thong thudng phai thi nghiém thir
tai tinh coc dén trang thai pha hoai, khi c6 diy du luan cir cho phép lay tai trong thir coc tdi da
bang R, di du tinh. Trong khi theo TCVN 9393:2012 quy dinh tai thi nghiém bang
150%+200% tai thiét ké dbi véi coc kiém tra va 250%+300% tai thiét ké ddi véi coc tham do.

- TCVN 10304:2014 quy dinh cach xac dinh strc chiu tai coc (phu thudc vao chuyén vi giéi han
ctia cong trinh) khac voi quy dinh tai TCVN 9393:2012 (chuyén vi giéi han 10% duong kinh coc).

4. KET LUAN VA KIEN NGHI

Xac dinh sirc chiu tai coc tir thi nghiém nén tinh cho két qua dang tin cdy nhat. Tuy nhién ¢
rat nhiéu phuong phap xac dinh stc chiu tai coc tir két qua nén tinh, mdi phuong phap cho gia tri
suc chiu tai coc khac nhau.

Céc tiéu chuin thuong quy dinh xac dinh suc chiu tai cyc han cua coc béng cach gioi han do
lan dau coc. Trong truong hop thi nghiém coc chua dat dén chuyén vi gidi han theo tiéu chuén,
strc chiu tai coc ¢6 thé duge xac dinh bang phuong phap d6 thi phu hop.
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Bai bao da tong hop lai cac quy trinh thi nghiém va cac phuwong phap xac dinh strc chiu tai
ctia coc tir két qua nén tinh dang duoc ap dung trén thé gi¢i dong thoi dua ra mot sb luu ¥ giup
nguoi thiét ké ¢ thé cin ctr vao muc tiéu thi nghiém, diéu kién cu thé cua cong trinh dé chi dinh
quy trinh thi nghiém coc cling nhu lya chon phuong phap xac dinh strc chiu tai coc phu hop.
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GIAI PHAP MONG CQC NEO PUONG KiNH LON TRONG NEN PAT
YEU TAI DU AN PIEN MAT TROI THUQC TINH HAU GIANG

THE APPLICATION OF LARGE DIAMETER SCREW PILE FOR SOFT
SOIL AT THE SOLAR POWER PROJECT IN HAU GIANG PROVINCE

ThS. Hoang Btic Hai
Vién Khoa hoc cong nghé xay dung
Email: hoangduchai88@gmail.com

TOM TAT: Viéc lya chon giai phap mong trén dat yéu ludn 1a mot van dé khoé trong xay dung va dit ra
nhiéu van dé phtc tap can duoc quan tam nghién ctru dé dam bao su 6n dinh cua cong trinh. Phu thudc
vao ciu trac dia chit ciia nén, diéu kién thuc t& va quy mé ctia mdi du 4n ma thiét ké s& Iya chon gidi
phap mong phui hop nhat, dam bao hiéu qua kinh té k¥ thuat. Bai bao nay d& cap dén viéc lya chon giai
phap méng va danh gia hiéu qua cia viéc st dung coc neo dudng kinh 16n trong nén dat yéu tai du an
dién mat troi thudc tinh Hau Giang.

TU KHOA: Mong coc neo, dat yéu.

ABSTRACT: Choose a foundation solution on soft soil is always a difficult problem in construction and
posing many complicated problems that need to be studied to ensure the stability of the building.
Depending on the geological structure, the actual conditions and the scale of each project, the designer
will choose the most suitable foundation solution, ensuring economic and technical efficiency. This paper
mentions selection of solutions and evaluation of the effective of using large diameter screw piles in soft
soil at the solar power project in Hau Giang province.

KEYWORDS: Screw pile, soft soil.

1. MO PAU

Hién nay linh vuc ning lugng tai tao dang dugc cha trong va phat trién manh mé trén ca
nude, trong d6 co ving dong bang song Ciru Long.

Cin cir vao diéu kién dia chét cong trinh va quy mé cua mdi du 4n, can Iya chon giai phap
mong phit hop, dam bao hiéu qua kinh té k¥ thuat. Bai bao nay trinh bay viéc lya chon giai phap
mong va danh gia hiéu qua cta viée sir dung coc neo duong kinh 16n trong nén dét yéu tai dy an
dién mat troi thudc tinh Hau Giang.

2. GIOI THIEU CONG TRINH

Dy 4n Nha may di¢n mat troi Hau Giang thudc xa Hoa An, huyén Phung Hiép, tinh Hau
Giang c6 quy md cong sudt 20MW véi tong dién tich khoang 35 ha. Dy 4n bao gdm céc hé gian
thép d& tam pin, c6 cac cot dang gbi d& lién két voi mong. Tong cong c6 khoang hon 7.100 tru
do tAm pin, duoc bd tri déu trén dién tich du an, gitra try cadch nhau 3m. Tai cac géi do, theo yéu
cau thiét ké, méng tru d& tAm pin phai dap Gng:

Luc nhd 5,83 kN;

Luc nén 10,14 kN;
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Dia hinh xdy dyung du 4n twong d6i thap va bing phang. Toan bd dy an nam trén nén dat yéu
voi chiéu day 16n.

Theo béo céo két qua khao sat dia chit v6i 09 hd khoan sau 16+38m, dia téng khu vuc du an
gdm céc 10p dat sau:

- L6p 1: Sét mau xam den, xam tring 1an hitu co, trang thai chay, gia tri SPT trung binh:
Ngpr = 0 bua, chiéu day 2,1+4,6m;

- L6p 2: Sét mau xam den, xam trang, trang thai chay, gia tri SPT trung binh: Ngpr = 0 bua,
chidu day 1,7+12,1m;

- Lép 3: Sét pha mau xam den, xam tring, trang thai chay - déo chay, gia tri SPT:
Ngpr = 0+5 bua, chiéu day 1,5+13,7m. Do sau day 16p nay tai HK2 13 30,1m;

- Lop 4: Sét pha mau xam den, xam tring, d6i chd 14n vo so, trang thai déo chay, gia tri SPT:
Ngpr = 4+5 biia, chiéu day 1,5+4,4m. Do sau day 16p nay tai HK2 1a 34,5m.

- Lop 5: Sét pha mau xam den, xam tréng, trang thai déo mém, gia tri SPT: Ngpr = 7 bua,
chiéu day 1,8m. Do sau day 10p nay tai HK2 14 36,3m.

- Lop 6: Cat pha mau xam tring vang, trang thai déo, gia tri SPT: Nspr = 17 bua, chiéu day
1,7m. Do sau day 16p nay tai HK2 1a 38,0m.

S6 liéu trén cho thdy tir mat dat dén do sau 30m déu 14 cac 16p dat yéu: sét, sét pha trang thai
chay - déo chay, gia tri xuyén tiéu chuan Nspt = 0. Cac 16p dét c6 thong sb vé stc khang cét thép,
tinh bién dang 16n, luc dinh trung binh C = 0,097 kG/cmz; goc ma sat trong trung binh phi = 3,395,
hé s rong e = 1,993. Muc nudc ngém nam nong, tr 0,3+0,5m ké tir bé mat dat tu nhién. Béang 1
trinh bay tong hop mét sé chi tiéu co 1y co ban clia cac 16p dat tai du an.

Bang 1. Mot s6 chi tiéu co 1y cac 16p dét tai du an

Lép s Do 4m Hé sb r6ng Dung trong | Gdc ma sat Luc dinh Ghi chi
(%) (e) T/m’ (dd) (kG/cm?)
1 74,05 2,043 1,546 2,823 0,113
2 83,08 2,316 1,498 1,358 0,074
3 68.20 1,897 1,567 4,110 0,086
4 48,63 1,345 1,675 7,839 0,134
5 38,81 1,040 1,788 7,620 0,255
6 28,91 0,750 1,896 17,641 0,174

3. LUA CHON GIAI PHAP MONG

Pic diém cua du an cho théy, tai trong cua h¢ théng dan thép do va tam pin 1a nhd, nhung
diéu kién dia hinh thip, nhiéu noi ngap nudc, sinh ldy, myc nudc dudi dit nim nong va giai
phap méng hop 1y can dat dugc cac tiéu chi sau:

- An toan vé chiju luc (nén va nhé) va bién dang Iun;

- Thiét bi thi cong phai gon nhe phu hop véi diéu kién di chuyén trén hién truong dia hinh
thap, ngap nudc;
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- Lién két két cau mong va cac tim pin 1a don gian va tién loi;

- D& dang ché tao tai cac cong xuwdng nho va thuan tién van chuyén dén cong trudng ciing
nhu gitra cac tru d& tAm pin;

- Khong can thiét cac cong viée dao dap phuc vu thi cong mong va san 1ap dia hinh, chi phi thap.

Céc phuong an mong dugc phan tich trong bang 2.

Béang 2. Phan tich lua chon giai phap mong cho dy an

7 | Phuong dn Uu diém Nhuoe diém Dinh gid
mong chung
- Cong tac dao, 14p nhidu khong phu
Do (e d R hop véi quy mo cong trinh;
, ap u’ng o yeu cau - Phai huy dong cac thiét bj thi cong co A .
{ Méng |chiu tai; gidi ning; Khong phu
noén dng can yéu cau dic bié N . . h
€ | Khong cin yéu chu dae DIt piay kign thyc t6 dy dn bi han ché P
& & trong viéc cap vat tu, di€n thi cong ...;
- Khong hiéu qua vé kinh té.
- Tién 46 thi cong cham do cong tac
khoan tao 10;
- théu sau coc 16n do 16p dét yéu co
Moéng coc |Pap tmg duoc yéu cau chiéu day 16n; A ‘
A A Ao \ . f 4R 42 Khong phu
2 | BTCT do |chiu tai. - Coc can c6 duong kinh 16n dé dam
o , C . ] hop
tai cho bao chiu tai ngang;
- Diéu kién thyc té dy 4n bj han ché
trong vi€c cap vat tu, dién thi cong ...;
- Khong hiéu qua vé kinh té.
- Chiéu sau coc 16n do 16p dat yéu co
Méng coc chiéu déy 1(3'1'1,
BTCT thi |, . N - Coc can ¢6 dudng kinh 16n dé dam Khéna oht
3 | cong bang B}?p }[J:ng dugc yéu cau bao chju tai ngang; (ilng pau
chiu tai. .
phuwong |~ - Phai huy dong thiét bj may ép tii o
phap ép trong 16n nén chi phi rat cao;
- Khéng hiéu qua vé kinh té.
Moéng coc - Cbiéu sau coc 16n do 16p dét yéu co
nho BTCT o o s chiéu day lon; Khéne oht
4 |va st dung | oP Ung duoc yeu cau ~ Coc c6 duong kinh nho khé dam bao | one PU
N = | chiu tai. L hop
cong nghé chiu tai ngang;
dé ha coc - Khong hiéu qua vé& kinh té.
C6 thé ché tao sin trong - Cﬁn c6 bién phap chéng an mon trong
nha may; dicu kién khi hdu nong, am.
\ o1 o Phu hop
, Phu hop véi du an khong e 2 X
Mong coc X < X . voi diéu
5 san lap hoac san lap voi " £
neo A \ kién thuc té
chiéu day nho; .
. v . du an
Chi phi hop 1y, tién d9 thi
cong nhanh.
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Vi tiéu chi trén, mot s6 loai mong nhu mong nong, mong coc BTCT db tai chd hay coc ép,
dong to ra khong phu hop do can dao dap trong diéu kién ngip nudc, nude ngdm ndng hodc can
thiét cac thiét bi thi cong ning, khé di chuyén, chi phi thi cong cao. Nén giai phap méng coc neo
l1a c6 tinh vu viét hon ca, vira ddm bao kha nang chiu tai, vira phu hop véi diéu kién thi cong va
dap tng duoc véi hiéu qua vé kinh té.

Tinh pht hop ciia coc neo con thé hién ¢ viée dap tng kha ning chiu luc khi mé rong cac
canh neo theo quy mo tai trong, ciing 1a dap tmg duogc bién dang lin do tai trong ban than
“cc_)c-géi ds”, dé dang thay ddi cao do, lién két phu hop voi cao do cua cac tAm pin. Loai coc
nay tranh duoc phu tai vao nén (khong c6 dai mong, dat dip phia trén mong).

- T W

Hinh 1. Coc neo va thi cong ha coc

Véi mtrc do “linh hoat” cua thiét ké coc neo, bao gom than va canh neo cho thay coc hoan

toan c6 kha nang chiu dugc tai trong va yéu cau do lin ctia cong trinh.

4. TINH TOAN MONG CQC NEO

Chi tiét méng coc neo

e —
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Hinh 2. Vi du chi tiét mot mong coc neo
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S6 liéu thiét ké coc

Chon coc vit véi duong kinh 6ng D90mm;

Chon chiéu dai coc khoang 3m (tuty thudc chiéu cao lap pin);
Chiéu dai coc trong dat 1.5m va 2.0m;

Puong kinh canh D600mm;

Sé lugng canh: 02 canh, khoang cach 0.9m va 1.4m.

Tinh toan du bao sirc chiu tdi cua coc neo

Theo tiéu chudn TCVN 10304:2014 Mong coc - Tiéu chuén thiét ké, gia tri tinh toan suc
chiu tai trong nén, kéo (R4, Riq4) ctia coc vit xac dinh theo cong thirc:

R, (R,
Rea(Rug)= % (M
Rc,u (Rt,u) =Y [Rq + Rf:' (2)

trong do:

Ye : hé s6 diéu kién lam viéc, phu thudc vao loai tai trong tac dung 1én coc va diéu kién dat
nén (bang 0.7 khi chiu nén va 0.6 khi chiu kéo);

Re.y : stre chiu tai trong nén gidi han cua coc;

R¢y: st chiu tai trong kéo gidi han cta coc;

Ry : 1a strc khang ciia dat dudi miii vit;

R¢: 1a stric khang cua dét trén than coc;

Strc khang cua dat dudi mii vit, tinh bang kN, xac dinh theo cong thirc:

R, = (onc; +o,yihy ) A (3)

trong do:

o, o : hé s6 khong thir nguyén, phu thudc vao tri sé goc ma sat trong tinh toan oy ctia dat &
ving lam viéc (ving dat 1am viéc 1a vung dat xung quanh mili vit c6 chiéu day bang d);

¢; : luc dinh don vi cua dat dinh hodc thong ) tuyén tinh cua dit cat & ving dét 1am viéc, kPa;

v4 : gi4 tri tinh toan trung binh khéi lugng riéng ctia dat nam bén trén canh vit (v6i dat bao
hoa nude o tinh dén tac dong ddy ndi cua nude), kN/m’;

h; : chiéu sdu mii vit tinh tir mat dat thién nhién hay tir mat dat thiét ké (khi c6 thiét ké dao
dét), m;

A : dién tich tiét dién ngang miii vit, m’, tinh theo duong kinh ngoai khi coc chiu nén. Khi
coc chiu kéo A 1a hi€u cua dién tich ngang ctia miii vit trur di dién tich tiét dién ngang than coc.

Stre khang cua dat dudi miii vit, tinh bang kN, x4c dinh theo cong thirc:

h—d
Ry = UZ fi; 4)
0
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trong do:

: chu vi than coc, m;

: cudng do sire khang trung binh cua 16p dat thu

u
fi
h : chiéu dai than coc ngap trong dat, m;
d

: duong kinh miii vit, m.

(1345
1

trén than coc, kPa;

Két qua du bao stc chiu tai nén va nho cia coc neo dugc trinh bay tai bang sau :

Bang 3. Strc chiu tai nén, nho cua coc

TT | Hékhoan | D(m) | L(m) |Rew (kN) |Rua(kN)| v (Iljlei) (Ef\’?) Sﬁﬁ
I HK1 0.6 15 | 272 | 2301 | 175 | 156 | 13,1
2 HK?2 0.6 15 | 221 | 1866 | 175 | 126 | 107
3 HK3 0.6 15 | 252 | 2130 | 175 | 144 | 122
4 HK4 0.6 15 | 214 | 1810 | 175 | 122 | 103
5 HKS 0.6 15 | 190 | 1602 | 175 | 108 | 92
6 HK6 0.6 15 | 392 | 3306 | 175 | 224 | 189
7 HK7 0.6 15 | 214 | 1805 | 175 | 122 | 103
8 HKS 0.6 15 | 259 | 2190 | 175 | 148 | 12,5
9 HK9 0.6 15 | 155 | 1313 | 175 | 89 | 75
TT | Hékhoan | D(m) | L(m) |Rea(kN) |[Ru(kN)| v (Il\(ll\f) (Iljf\?) f&ﬁ
I HK 1 0,6 2 295 | 2491 | 175 | 169 | 142
2 HK?2 0,6 2 243 | 2054 | 175 | 139 | 117
3 HK3 0,6 2 275 | 2320 | 175 | 157 | 133
4 HK4 0,6 2 235 | 1984 | 175 | 134 | 113
5 HKS 0,6 2 200 | 17,75 | 175 | 120 | 101
6 HK6 0,6 2 414 | 3496 | 175 | 237 | 200
7 HK7 0,6 2 236 | 1995 | 175 | 135 | 114
8 HKS 0,6 2 282 | 2386 | 175 | 161 | 136
9 HK9 0,6 2> | 1780 | 1513 | 1,75 | 102 | 86

Chiéu dai coc nén 13 Lcoc > 1,5m. Bé dam bao chi sb kinh té k§ thuat, chung t6i kién nghi

chon chiéu dai coc: 1,5m < Lcoc < 2,0m.

Dé co co s trién khai vao thyc té, thi cong thir nghiém nhu trinh bay trong muc 5 dudi day.

5. THI CONG THU NGHIEM CQC NEO

Trén co s& tinh toan thiét ké, tai du 4n d3 tién hanh thi cong thtr nghiém 34 coc thir phan bd

theo ludi khép trén mat b?mg du 4n. Chiéu sau coc thir trong dat 1a 1,5m va 2,0m, canh neo

D600. Trong khoang chiéu sau ha coc, coc neo dugc xem nhu nim trong 16p sét chdy, déo chay.
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Bang 4. Thong tin coc thi nghiém

TT Néi dung fz:r‘l’}?%ﬁg? Scéolcliﬁg o EEE‘§$ T}Eh%gf;im Ghi chi
1 Coc neo sau 1,5m D600 20 6 14
2 Coc neo sau 2,0m D600 14 4 10
Téng cong 34 10 24

Theo ho so thiét ké coc va ste chiu tai thiét ké: chiu nén 1 1,014 T4n va nhé 13 0,583 Tén.

Qua trinh thi nghiém da thyuc hién:

- Thi nghiém nhé dén 200% tai thiét ké Py cho 24 coc neo sau 1,5m va 2,0m;

- Thi nghiém nén dén 150% tai thiét ké Py cho 10 coc neo sdu 1,5m va 2,0m.

Hinh 3. Thi cong coc thir va thi nghiém coc thir

Két qua thi nghi€ém nén va nho céc coc thur trong bang 5 va biéu do thi nghiém cua mot coc

thir dugc trinh bay ¢ hinh 4.

*Thi nghiém nhoé coc

Bang 5. Két qua thi nghiém coc

STT | Tén coc Th} Chiéu sau TalA’TK, 9% t4i TN TalA’TN, Chuyén vi Gh}
nghiém coc (m) tan tan mm chua
1 P1 Nhé coc 1,5m 0,583 200% 1,166 22,56mm
2 P2 | Nhé coc 1,5m 0,583 200% 1,166 7,45mm
3 P3 Nhé coc 1,5m 0,583 200% 1,166 13,13mm
4 P6 Nhé coc 2,0m 0,583 200% 1,166 8,16mm
5 P8 | Nhé coc 2,0m 0,583 200% 1,166 11,61mm
\ 0,583 200% 1,166 4,51mm
6 P9 Nho coc 1,5m
0,583 400% 2,332 18,16mm
7 P7 Nhé coc 1,5m 0,583 200% 1,166 7,99mm
P11 Nhé coc 1,5m 0,583 200% 1,166 12,94mm
, 0,583 200% 1,166 11,28mm
9 P10 Nho coc 1,5m
0,583 350% 2,041 35,72mm
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Bang 5 (tiép theo)

STT | Ten coc | THI Chiéu sdu | Tai TK, oo i TN | TALTN, Chuyénvi | Ghi
: nghiém coc (m) tan tan mm chu
10 P12 | Nhd coc 1,5m 0,583 200% 1,166 10,87mm
11 P15 Nhd coc 1,5m 0,583 200% 1,166 11,86mm
12 P28 Nhé coc 1,5m 0,583 200% 1,166 11,21mm
. 0,583 200% 1,166 14,46mm
13 P31 Nho coc 2,0m
0,583 400% 2,332 49,17mm
14 P17 | Nhd coc 1,5m 0,583 200% 1,166 13,97mm
15 P18 Nhé coc 2,0m 0,583 200% 1,166 10,59mm
16 P19 | Nhd coc 1,5m 0,583 200% 1,166 10,90mm
17 P20 | Nhd coc 2,0m 0,583 200% 1,166 7,31mm
18 P33 Nhé coc 2,0m 0,583 200% 1,166 5,09mm
. 0,583 200% 1,166 11,69mm
19 P25 Nho coc 1,5m
0,583 320% 1,866 40,78mm
20 P24 | Nhd coc 2,0m 0,583 200% 1,166 3,21mm
21 P22 | Nhé coc 2,0m 0,583 200% 1,166 23,25mm
22 P37 | Nhd coc 2,0m 0,583 200% 1,166 13,22mm
23 P38 Nhé coc 2,0m 0,583 200% 1,166 18,07mm
. 0,583 200% 1,166 9,62mm
24 P21 Nho coc 1,5m
0,583 325% 1,895 29,48mm
*Thi nghiém nén tinh coc
STT | Tencoc | THE Chiu sau | Tai TK, optai TN | 1AL TN, Chuyénvi | Ghi
"7 | nghiém | coc (m) tan tan (mm) chu
1,014 150% 1,521 9,73mm
1 P16 Nén tinh 2,0m
1,014 250% 2,535 21,43mm
2 P30 | Nén tinh 2,0m 1,014 150% 1,521 12,33mm
1,014 150% 1,521 8,63mm
3 P39 Nén tinh 1,5m
1,014 250% 2,535 23,70mm
4 P34 | Nén tinh 1,5m 1,014 150% 1,521 23,70mm
P5 Nén tinh 1,5m 1,014 150% 1,521 24,09mm
6 P40 | Nén tinh 2.0m 1,014 150% 1,521 7,81mm
1,014 150% 1,521 9,17mm
7 P23 Nén tinh 1,5m
1,014 250% 2,535 24,37mm
8 P14 | Nén tinh 2,0m 1,014 150% 1,521 26,54mm
9 P32 | Nén tinh 1,5m 1,014 150% 1,521 7,90mm
10 P29 | Nén tinh 1,5m 1,014 150% 1,521 9,07mm
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Hinh 4. Biéu d6 thi nghiém nén coc va nhd coc
Cin ctr vao két qua thi nghiém va biéu dd thi nghiém nén, nhd coc, ta thiy tai cac cp tai thi
nghiém, cac coc déu chua bi pha hoai, chuyén vi ctia cac coc déu nam trong gioi han cho phép.
Véi két qua thir nghiém trén, phuong an coc nay di dugc cha dau tu phé duyét dua vao thiét

ké va thi cong dai tra tai du an.

Hinh 5. Thi cong coc dai tra tai dy an

6. KET LUAN

- Vé6i két qua thi cong thir nghiém cing véi viée da ap dung cho xay dung thuc té tai dy 4n dién
mit troi Hau Giang hoan toan khing dinh dwoc “giai phap méng coc neo dudng kinh 16n” 14 hoan
toan phu hop véi diéu kién dia chat ciia du 4n, dong thoi gitip giam dang ké chi phi xay dung.

- Qua thuc té thi cong cho thdy giai phap méng trén con c6 thé sir dung cho céac loai cong
trinh tuwong ty (tai trong vira va nho) tai cac khu vuc c6 nén dat yéu.

- Ngoai tinh wu viét vé strc chiu tai, thi coc neo con cho thay sy phtt hgp v6i cong nghé thi
cong trong dat yéu theo tiéu chi “khong gay tai trong phu” vao nén cong trinh.
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- Trong cong tac thi cong, giai phap coc neo co loi thé 1a khong can huy dong céc thiét bi thi
cong co gidi ning, day 1a yéu té rat quan trong va c6 tinh canh tranh véi cic phuong an khac khi
thi cong trén nén dat yéu.

- Giai phap nay dé mé kha ning ap dung dai tra, rong rii cho cac loai hinh cong trinh trong
ving dat yéu nhu dong bang séng Ctru Long, thanh phd H6 Chi Minh. .., ciing nhu theo chiéu
hudng phat trién dé dap tmg v6i cac cong trinh c6 tai trong theo hudng “cao hon”, chiing toi dé
xudt 1a cn c6 du 4n nghién ctru quy mé rong hon, day du hon dé “dam bao ap dung v6i da dang
loai cong trinh”, dem lai hiéu qua 16n hon.

TAI LIEU THAM KHAO

[1] TCVN 10304:2014 Médng coc - Tiéu chudn thiét ké
[2] TCCS 57:2014/IBST Coc ATT - Chi dan thiét ké
[3] TCCS 58:2014/IBST Coc ATT - Thi cong va nghiém thu

[4] Bdo cao khao sat dia chdt dw dn nha may dién mat troi Hau Giang
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PANH GIA CHAT LUQNG CAU KIEN BE TONG COT - VACH TANG
HAM BANG PHUONG PHAP PHAN XA XUNG VA PE XUAT PHUONG
PHAP KHAC PHUC NHAM PAM BAO CHAT LUQNG

ASSESSMENT QUALITY OF CONCRETE STRUCTURAL COLUMNS -
WALLS BASEMENT BY PULSE REFLECTION ULTRASONIC
METHODS AND PROPOSED RESEARCH METHODS
TO GUARANTEE QUALITY

KS. Pham Van Giang
Vién Khoa hoc cong ngh¢ xay dung
Email: giangpv413@gmail.com

TOM TAT: Céu kién bé tong tang ham nhu cot vach do cong nghé thi cong thudng ton tai cac khuyét tat
bén trong nhu 15 rdng, vét nut, tach 16p, 16 dbi voi cot, vach va do bat ddng nhét dbi véi tuong vay. Vai
trd chiu luc doc truc cua ciu kién bé tong cot, vach, tudong vay la rat quan trong nén viéc khdo sat danh
gia cac khuyét tat bé tong la can thiét. Pé khao sat vi tri, muc do khuyét tat bé tong cot, vach, tuong
phuong phép siéu 4m phan xa xung duoc ap dung, day la phuong phap thi nghiém khong pha hity t6i wu
dé khao sat. Phuong phap khong gdy anh huong gi 16n két ciu cot vach, tuong vy bé tong, co thé tién
hanh nhanh cho két qua dang tin cdy. Thiét bi kiém tra duoc ché tao dic biét rat phu hop dé thi nghiém
cho cau kién bé tong c6 kich thudc 16n véi kha nang suat két qua true quan va rd rang giap dinh vi vi tri
khuyét tat va mtc d6 cua chiing. Cac khuyét tat duoc phat hién sé& sira chita bang cach bom vira mac cao
hodc bom keo chuyén dung.

TU KHOA: Cot, vach, xung siéu am.

ABSTRACT: Concrete structures of the underground part due to construction technology often have internal
defects such as voids, cracks, layer separation, honeycombing for columns and walls and heterogeneous
concrete for diaphragm walls. The role of the axial load bearing of the column-walled concrete structure, the
diaphragm wall in the underground part is very important, so it is necessary to survey and locate the concrete
defects. To survey the position of defects in concrete columns, walls, diaphragm walls, pulse reflection
ultrasonic method is the optimal non-destructive test method for survey. The method has no effect on concrete
columns and walls, can be performed quickly for reliable results. The specially built test equipment is well
suited for testing large concrete structures with its ability to produce clear and intuitive results. Detected

defects will be repaired by injecting high-grade mortar or special glue.

KEYWORD: Column, walls, ultrasonic.

1. GIOI THIEU

Két cau ting ham duoc thi cong theo cong nghé Topdown hodc Semi-Topdown sé& thi cong
phan dam san tang 1 trudc sau d6 sé thi cong cac cot, dim, san tiép theo bén dudi. Cong nghé thi
cong nhu vay nén viée thi cong bé tong cot duge thuc hién tir trén xubng dudi va co ton tai

khoang h¢ trén dau cdt vi can cheén vira mac cao dé lap kin.
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Giai doan 1: Thi céng tAng ham B1 Giai doan 2: Thi cong tAng ham B2 | Giai doan 3: Thi céng tng ham B3

Hinh 1. M6t s6 giai doan thi cong két ciu ting hdm theo cong nghé Topdown hoic Semi-Topdown

Céu kién cot phai dam bao cac tinh chit co hoc cua vat liéu bé tong, lién tuc dé c6 kha ning
chiu luc theo dung cac gia thiét tinh toan két cdu. Vi thé, chat lugng chén vita can phai duoc
kiém soét khat khe khong duoc xem nhe.

Hinh 2. Cong tac thi cong bom vita chén

Thuec té cho thdy néu cong nghé thi cong chén vita cd cot vach khong phu hop hodc qué trinh
kiém soat chat lugng thi cong co van dé thi sy xuat hién cac khe nit hodc 16 réng 16n trong khbi
vita chén lam giam yéu tiét dién tinh toan ciia cot 1a hoan toan ¢ thé xdy ra (Hinh 3). Van dé nay
¢6 thé anh hudng kha ning chiu luc cta két cau cot ndi riéng va kha ning chiu luc cta tong thé
cong trinh ndi chung.

Hinh 3. Khe rdng nit tai mit tiép xtic phia trén vira chén-bé tong

Dé khao sat danh gia chat lwong chén vira cb cot, vach trude day thudng sir dung phuong
phép siéu 4m hai dau do 4p dung phat thu séng doc (longitudinal wave). Phuong phap cho
phép danh gia do dong nhit 16p vita nam trén duong truyén song tir dau phat dén dau thu.
Tuy nhién phuong phap nay khong chi ra vi tri chinh xac, pham vi khuyét tat (156 rong) néu
6. Cac vi tri do kho ¢6 thé thuc hién lién tuc nén khong phan anh dugc mirc do giam yéu
cua toan bo tiét dién cot.
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Bé tong cot phén trén
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Hinh 4. Vi tri diu do dién hinh cua thiét bi siéu 4m 02 dau do

2. NGUYEN LY PHUONG PHAP

Phuong phéap str dung nguyén ly phan xa séng siéu am (shear wave - song c6 phuong dao
dong vudng goc v6i phuong truyén song) khi gap mai truong co tinh chat khac nhau. Xung
ngudn dugc phat tir mot phia ctia bé mat két cau va lan truyén xa, khi gip ving vat cht co
tinh chat khac gy ra phan xa nguoc lai va thiét bi c6 thé ghi nhin sy xung phan xa ndy. Dua
vao hi¢n tugng trén co thé phat hién vi tri va danh gia dac diém cua vung vat chat c¢6 tinh
chét khac kia.
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Hinh 5. Sy phan xa xung st dung may Pundit 250 Array phat hién khuyét tat

Y

Xung phan xa 13 phan hoi ctia xung ban dau. Trong cdu kién cot, vach dong nhat xung phan
xa xuit hién tuong ung vi tri mép dbi dién cua vach cot va phan xa qua lai cho hinh anh bién d¢
xung lap lai déu dan nhung c6 bién do giam dan. Néu khuyét tat ton tai trong két ciu xung phan

xa s€ xudt hién sém hon so vdi vi tri mép cot.

3. PHAM VI CUA PHUONG PHAP

+ Uu diém:

- Xac dinh khe nut, 16 r5ng trong cAu kién cot vach bé tong hodc céac vat liéu khac c6 thanh
phan cu tao va tinh chét co Iy nhu bé tong (vita mac cao, sika...);

- Phuong phap xac dinh dugc t6i wu 16 rdng, khe nit bé tong cot vach khu vire phia trong cot
thép chiu luc (tir mép tiét dién vao 10cm) va bén ngoai pham vi Kingpost;

- Phuong phép siéu am nay xac dinh khuyét tat co kich thuéc > 2.0-2.5cm thiy rd nhat
khuyét tat ¢o kich thudc > 3cm, xac dinh dugc vi tri va pham vi khuyét tat.
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+ Nhuoe diém:

- Cac vat liéu c6 thanh phan ciu tao va tinh chit co 1y khac vé6i bé tong song siéu 4m s& phan
xa lai khi gdp nhing vat liéu ndy va may s& coi ddy la khuyét tat gidng nhu khe nut, rdng (nhu
dng sat, Kingpost, xop, g0...);

- Phuong phap siéu 4am nay khong xac dinh duoc ban chit khuyét tat (thanh sat, xop, gb,
réng, nut...);

- Péi v6i khuyét tat nho nam sat hodc bi che chin bai thanh sat, Kingpost phuong phap nay
kho phat hién.

4. THIET BI PO KIEM TRA

Thiét bi minh hoa trong bao cdo c¢é tén goi Pundit 250 Array do Cong ty Proceq SA, Thuy
S¥ ché tao. Proceq la cong ty chuyén ché tao cac thiét bi thi nghiém, thiét bi do khong pha hiy
(NTD) c6 ham luong cong nghé rat cao va co lich sir phat trién 1au doi tir ndm 1954 dén nay.
Mot sb thong sb ky thuat chinh cia thiét bi Pundit 250 Array dugc trinh bay duéi day:

Hién thi Man hinh 77 800 x 480

Kich thudc bd 8 kénh 240 x 273 x 150 mm
Tan s6 dau do danh nghia Song cat 50 kHz
Pham vi do 0-1000us
Do phan dai lus
bién ap xung +/-150 V
Hinh dang xung Hinh chit nhat
Do tré xung 8 - 200 ms
Gidi tan 15 - 100 kHz
Khuéch dai tin hidu 0-80dB
Pin 6 x NiMH, Size AA, 2300 mAh
Thoi gian hoat dong >T7h

proceoa Pundit 250 Array

Hinh 6. Thiét bj do Pundit 250 Array
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Thiét bi cho phép dén d6 sau tir 50-100cm tuy thudc vao diéu kién vat liéu truyén song.

Thiét bi Pundit 250 Array cho phép do theo nhiéu phuong phap tng voi dau do di kém khac
nhau. Trong phuong an khao sat vét nirt hoac 16 r5ng chim bén trong vat li¢u két cau, co thé théy
c4c dau thu phat tich hop trén cung mdt dau do c6 kha nang tao ra mot mang ludi 1ap thé n*(n—1)
cac duong truyén song so voi phuong phap thong thuong vai 2 dau do chi ¢o6 mdt duong truyén
song. (n - $b lugng dAu do trén thiét bi, Hinh 7 n = 24).

Két hop danh gia thoi gian thu dugc cta xung phan xa trén tit ca cac dudng truyén song, vi
tri va hinh déng cua khuyét tat s€ dugc xac dinh 1o c6 do tin cay rat cao.

Hinh 7. May do tai hién truong hoat dong 8 kénh va két hop 16 kénh

Thiét bi nay cho két qua nhan dién bang cac phé mau, co thé danh gid truc tiép tai hién
truong. Voi cac du an co cod chiéu dai cAu kién nhoé hon 4m c6 thé thuc hién kiém tra 30-40 ciu
kié€n/ngay.

5.QUY TRINH PO KIEM TRA VA TIEU CHUAN THAM KHAO

5.1. Quy trinh do kiém tra

Quy do kiém tra bao gdm cac budc sau:
a) Chuan bi do

+ Khao sat so by cot/vach, xac dinh vi tri chén vira ndi ¢t va vi tri ti€p xuc cua 16p vita voi
phan bé tong cdt phia trén;

+ Duc, téy, mai nhitng vi tri vat li¢u khong ph'fmg dau do tiép xuc tot véi cdu kién;

Hinh 8. Mai phing bé mit cau kién va ké luéi diém do

+ Thiét 1ap ludi do theo chibu dai cot/vach, ludi do bao gdm 6 c6 kich thude 10x18cm nam
trén mit tiép xac vira chén - bé tong phia trén cia cau kién.
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900

B& tong cot phan trén

Hurmg sigu &m
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Virachén maccao .-

i Luel diém do siéu am

B& tong cdt phan duti

Mt tiép xiic

s

bé tong-vira chen

Hinh 9. B0 tri diém do siéu am mat bén cot dién hinh

b) Po kiém tra

Kiém tra cac diu do bang thanh nhya
chuyén dung trude khi ap déu do 1én bé mit
cOt/vach, dam bao tat ca dau do hoat dong tbt
va chinh xac.

Ap dau do vao mot s6 vi tri ngiu nhién trén
cot, vita chén (tdi thiéu 5 diém) dé lay van toc
xung siéu am trung binh (van tc cat Shear
velocity), van tdc xung siéu am trung binh d6i

v6i bé tong va vira mac cao nam trong khoang Hinh 10. Kiém tra dau do bang
2000 - 2500m/s. thanh chuyén dung trudc khi siéu am

Tién hanh ap dau do vao mép trai cau kién

cot/vach tai diém do s6 1 va bAm chup (Hinh 9). Xung phan xa thu duoc s& duoc luu trong thiét
bi, tiép tuc dich dau do sang bén phai theo chiéu miii tén 18cm va 1ap lai cac thao tac tuong tu
cho dén khi qua hét pham vi vét ndi. Céac két qua do déu dugc ghi va luu thanh file sau d6 két
xuat két qua dang anh dd hoa cho biét vi tri réng, ntt chinh xac vé bé siu va bé rong trén tung

cau kién.

b omm

#0 0.0m

B-B

k002 m

#1 0.48m

M+ osm

#2 036m

Hinh 11. Thao tac di chuyén dau do tai hién truong
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Hinh 12. Giao di¢n két qua do
Can cu vao so0 lugng vi tri bao hiéu rong, nut trén dién do, don vi khdo sat va tu van c6 thé

dua ra danh gid vé chat luong cia moi noi ¢ft cheén vira tir do co két luan phu hop dé nghiém thu
hay stra chira moi ndi nay.

5.2. Tiéu chuin tham khao
Khi 4p dung phuwong phap xung phan xa c6 thé tham khao mét sé tiéu chuén sau:

- EN 12504-4:2004 - Testing concrete - Part 4: Determination of ultrasonic pulse
velocity (Europe);

- ASTM C597-02 Standard Test Method for Pulse Velocity Through Concrete (North American);
- ASTM D2854 Standard Test Method for Apparent Density of Activated Carbon;

- BS 1881 Part 203 Recommendations for Measurement of Velocity of Ultrasonic Pulses
in Concrete;

- ISO 1920-7:2004 Non-destructive tests on hardened concrete (International);

- IS 13311-1: Method of Non-destructive testing of concret, Part 1: Ultrasonic pulse
velocity (India);

- CECS21-2000 Technical specification for inspection of concrete defects by ultrasonic
method (China).

- TCVN 9357-2012 Bé tong nang - Phuong phap thir khong phé huy - Panh gia chat luong
bé tong bang van tc xung siéu am.

6. KET QUA PO VA PANH GIA CHAT LUQNG CAU KIEN
6.1. Biéu dién két qua do

Céc xung phan xa dugc biéu dién theo phd mau dé d& nhan biét ving khuyét tat. Cac gia tri
bién d6 cao dugc quy dinh cic mau gam néng nhu vang — d6 (ving khuyét tat). Cac gid tri bién
d6 thip dugc quy dinh mau gam lanh xanh — den (ving khong phat hién khuyét tat).

Dua vao hinh anh thu duoc s€ xac dinh cac vi tri co khuyét tat va kich thudce khuyét tat
d6. Kich thudc khuyét tat dugce xac dinh twong d6i chinh xac bang thudc ty 1& trén man hinh
hién thi.

Két qua do siéu 4m don 1¢ ctia mot 1an do dua ra vi tri ctia khuyét tat va pham vi caa né
trong pham vi bé rong thiét bi do. Pé c6 co s¢ dinh luong mat do rong, nit trén toan b tiét dién
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ngang cot, vach bang tong hop thong ké ty 1& % vé dién tich rdng nit dugc 1ap cho ting tiét dién
dién cot, vach giap danh gid mic do giam yéu vé tiét dién cua céc cdt, vach.

88 réng cdu kign
Sham vi dénh gia
khuyét tat

Khuy&t t8t ném & luot do 5 ¢4 kich thude:
Chigu déi : 0.14m (X : 0.75-0.89m)

Chigu sdu : 0.12m (¥: 0.20-0.32m)

Dién tich : ~131 84mm2

800000 R«
i

X(m)

M3t bén cau
kién dst dau do

X(m)
000000 % 1=

/

Diém do
120
00 02 04

Scan Distance [m]
Truc X: Huéng siéu &m theo chigu dai cdu kién
Trye ¥: Chigu sau sieu am hudng theo b rong cau kign
(a)

(b)

Hinh 13. Két qud siéu 4m cau kién bé tong dién hinh
a) Cau kién bé tong khong phat hién khuyét tat; b) Ciu kién bé tong phat hién khuyét tat.
6.2. Két qua do, danh gia chat lwgng chén vira cft-vach
Cot vach bé tong tiét dién 500x2000, thiét 1ap ludi do theo phuong ngang thanh 1 dai véi

khoang céch cao 5cm, rdng 18cm chay theo vi tri mat tiép xic vira cheén - bé tong phia trén cho
cau kién can khao sat (tuong ung véi 11 diém si€u am).

- B4 tri dai siéu am nhu Hinh 14 duéi day.

2000

—
—

vh
Bé tong cot phan trén
Hwdéng siéu am
—

180 , 180 , 180 , 180 1280
“ Lwdi diém do siéu am
9 1. b2 13 1 4 1 5 6 7 8 9 10 1
Virachén | oo Mat tiép xtc
mac cao bé tong
vira chén

Bé téng cot phan dudi

Hinh 14. B tri diém do siéu am cot tiét dién 500x2000

- Tinh toan ket qua si€éu am duoc thé hién dudi bang sau.

Tén cdu kién:

Kich thuérc: 0.5x2.0 m
Piém do Téng dién tich | Dién tich | % khuyét tat/
khuyét tat ciu kién | dién tich cdu
1 2 3 4 5 6 7 8 9 10 11 (m?) (m?) kign
X:0.36-0.54 [X:0.54-0.72 X:1.47-1.54
Y:0.12-0.27 [Y:0.14-0.24 Y: 0.26-0.33
0.0212 0.0167 0.0065 0.04440 1.00 4.44%
Ghi chu:

Khong phat hién khuyét tat

X:0.3-0.5
Y:0.2-0.3
0.02

Khuyét tat dai tir 0.3 - 0.5m
Khuyét tat sdu tir 0.2 - 0.3m
Dién tich khuyét tat 0.02m?
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Két qua siéu am cho thay, cAu kién cot c6 khuyét tat (nut, rdng) tai cac diém do 3, 4 va 9.
Ty 1& % dién tich khuyét tat/dién tich tiét dién cot 1a 4.44%. Bang tong hop két qua siéu am tro
gitip cac don vi tu van biét duge vi tri khuyét tat, mic d6 cia chung cho phép nghiém thu hay
phai sua chira cau kién. Giup cho don vi thi cong, tu van giam sat dinh vi dugc vung khuyét tat
va muc do cua no trong khdi vira chén mdi ndi cot dé c6 thé sira chita hidu qua hon.

Két qua kiém tra chit lugng vira chén cot-vach c6 thé dugc kiém tra xac suit bang phuong
phap truc tiép nhu 14y mau 15i bé tong cot vach. Phuong phéap kiém tra nay can tién hanh than
trong vi ¢ thé 1am t6n hai dén cdt thép chii. Hinh anh dudi dy cho thiy cac mau 161 duge 1iy
tai cac diém do sé 3 va 6 cho thdy c6 khe nirt rong tai 2 vi tri nay, chiéu siu khe rdng nit ciing
twong dong voi két qua siéu Am bang thiét bi do Pundit 250 Array. Vi tri va miu khoan nhu
Hinh 15 dudi day.

L&i khoan tai diém do sb 4

T PN Y P
i

.
% L&i kh

6789(]123456789f]123456

Hinh 15. Hinh anh 15i bé tong cot - vach tai vi tri siéu 4m xuat hién nit rong

7. KET LUAN VA KIEN NGHI

Dé danh gia chat luong thi cong chén vita ¢ cot vach tang ham phuong phap phan xa xung
siéu m 1a giai phap t6t nhat va t6i wu nhat nén duogc ap dung rong rai.

- Phuong phap xung phan xa can dugc dé xuit dé kiém tra chat luong va nghiém thu cong
trinh c6 mbi ndi két cau cot vach bang vira chén.

- Phuong phap con mot sé anh hudng trong diéu kién thuc té nhu anh huong cta mat do cot
thép, kingpost... can nghién ctru thém su anh hudng cia chung dén céc két qua do dé hoan thién
hon vé phuong phap kiém tra.

- Trong nudc hién chua cé tiéu chuan phép do sir dung céc thiét bi ap dung nguyén 1y xung
phan xa da dau do. Viéc xdy dung tiéu chuan ciia phép do nay la can thiét va dap ung dugc nhu
cAu thuec té.
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NGHIEN CUU PIEU KIEN PIA CHAT CONG TRINH PHUC VU
KHAI THAC HIEU QUA NGUON VAT LIEU TU MO PA GRANIT
O KHU VUC TINH NINH THUAN

RESEARCH ON GEOLOGICAL CONDITIONS OF WORKS
FOR EFFICIENT EXPLOITATION OF MATERIALS
FROM GRANITE STONE IN THE AREA OF NINH THUAN PROVINCE

KS. Nguyén Thi Bé
Vién Khoa hoc cong nghé xay dung
Email: nguyenbeqb.ibst @gmail.com

TOM TAT: Cung véi sy phat trién manh ctia nganh xay dung, nhu cau cung cip vat lidu xay dung co s&
ha ting ngiy cang da dang vi nhiéu loai vét liéu khac nhau nhu: cat, soi, da lam duong, da 6p lat... Vi
vay viéc tim kiém, danh gia cac khu vure ¢6 ngudn cung cép vat liéu dé dap ung nhu cau xay dung la hét
strc can thiét va cap bach. Ninh Thun 1a mot trong s cac tinh Nam Trung B c6 tiém ning to 1on vé cac
loai ¢4 magma lam vat li€u cho xay dung. Tuy nhién thyc trang khai thac san xut vat liéu xay dung con
rat nho, ting truéng cham trong viéc khai thac ngudn nguyén liéu dung san xuat vat liéu xay dung ciing
nhu dap tmg nhu cu phat trién kinh té xa hoi trong giai doan cong nghiép hoa cua tinh. Noi dung nghién
ctru bai bao tap trung nghién ctru mé da gop phan lam sang t6 diu kién dia chit cong trinh ciia cac mo da
granit & khu vyc tinh Ninh Thuan, phuc vu cho cong tac danh gia tiém nang, chét luong ciing nhu viéc
khai thac hi€u qua cac mé.

TU KHOA: Da bp lat, Granit, Ninh Thuan.

ABSTRACT: Along with the strong development of the construction industry, the demand for infrastructure
building materials is increasingly diversified with many different materials such as sand, gravel, road stone,
paving stone... Finding and evaluating areas with material supply sources to meet construction needs is
extremely necessary and urgent. Ninh Thuan is one of the South Central provinces with great potential for
magmatic rocks as materials for construction. However, the situation of exploitation and production of
building materials is still very small, with slow growth in the exploitation of raw materials for the
production of building materials as well as meeting the needs of socio-economic development in the
industrial period. province's culture. The content of the article research focuses on the study of quarries,
contributing to clarifying the geotechnical conditions of granite quarries in the area of Ninh Thuan
province, serving the assessment of potential, quality as well as efficient exploitation of mines.

KEYWORDS: Paving stone, Granite, Ninh Thuan.

1. PAT VAN PE

Hién nay, trong va ngoai nudc c6 rat nhiéu cong trinh nghién ciru vé da granit dé lam vat liéu
xdy dyng. Ninh Thuan ciing 1a mt trong sb cac tinh Nam Trung B ¢6 tiém ning to 16n vé cac loai
d4 magma c6 thé lam da Op lat. Viéc diéu tra tham do, danh gia diéu kién dia chat, chat luong va
tiém ning tai nguyén trir luong ctia ching néi chung, va da op 1at & ving Nuai Cha Bang néi riéng,
dong vai tro quan trong trong quy hoach khai thac, sir dung ngudn tai nguyén da 6p lat, nham phat
trién kinh té - xa hoi cta tinh Ninh Thuén va cac ving lan cn. Nham giai quyén van dé nay, tac
gia da chon dé tai nghién ctru néu trén, véi muyc ti€u lam sang to cAu tric dia chét cong trinh, dia
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hinh, dia mao khu vuc ving nii Cha Bang tai tinh Ninh Thuan. Phuong phép tac gia di tién hanh
thu thap tim kiém dir lidu, tong hop tai liéu, xir Iy s6 lidu phan tich, d4nh gia nhur sau:

- Phuong phép thu thap tai liéu th cdp: Thu thap, tong hop, phan tich cac tai lidu vé diéu
kién dia chat, tw nhién, kinh té - x3 hoi hién c6 anh hudéng dén diéu kién phuc vu khai thac
(dia hinh, dia mao, dia chét, thiy van, ...), va thu thap s6 liéu vé hién trang khai thac da granit tur
sach, bao chi, internet va cac cong trinh, bai bao nghién ctru da dugc cong bd két qua.

- Phuong phap thdng ké: Hé thong hoa cac chi tiéu can thdng ké, tién hanh diéu tra thong ké,
téng hop thong ké sau d6 chon loc dénh gia, phan tich va duy bao.

- Bai bao da sir dung két qua nghién ctru vé diéu kién dia chét cong trinh, thiy vin, dja hinh
phuc vu khai thac mé da granit mot cach hi€u qua,... do céc tac gia khac nhau da thuc hién qua
cac dé tai, dé an trong thoi gian qua & ving nghién ctu.

2. PAC PIEM PIA CHAT CONG TRINH

Dién tich khu vuc nghién ctru thudc dia phan xa Phudc Nam, huy¢n Thuan Nam, tinh Ninh
Thuan, v6i 12,52ha (0,1252km?) - Theo Gidy phép gia han tham do sé 1346/GP-BTNMT ngay
30 thang 5 nam 2019 cua Bo Tai nguyén va Méi trudng.

CHI DAN- LEGEND:

a b| a- Granit, b- Granodiorit
+ 4+ |+ = a- Granite, b- Granodiorite.

Pleistocen trung-thuong(m): c4t, cuo, soi, bot, sétDay 2-10m.
Middle-Upper Pleistocene (m): sand, cobble, granule, sitt, clay.2 - 5 m thick.

Pha 2: granit, granosyenit biotit(horblend) hat vita dén 18n, doi khi dang porphyr.
Phase 2: medium- to coare- grained granite, biotite(hornblende) granosyenite.
Pha 1: granodiorit biotit, monzoddiorrit thach anh hat nho dén vita.

Phase 1: biotite granodiorite, fine to medium-grainedqart monzodiorite.

Qu-m

Phiic hé Peo Ca
Deo Ca Complex

Hinh 1. So dd dia chét - khoang san khu vuc mé nui Cha Bang, tinh Ninh Thuén
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2.1. Dia hinh

Khu vue tham do 14 dai nai nam phia déng bac ctia diy nai Cha Bang, c6 dang kéo dai nho
cao lén giita vung dia hinh thap va bang phang. Do cao tuyét dbi tir +40m dén +96m, duong chia
nudc hep.

Dia hinh 13 doi nui s6t boc mon trén bé mit dong bang thém. Doi nhii s6t boc mon cao
(60~100)m, chiém 70% dién tich, ph'?ln con lai la d@)ng bfmg cao (40+60)m, chiém 20% dién tich.
Nui s6t béc mon ¢ sudn ddc 10+20°, phat trién vo phong hoa c6 chidu day tdi da dén 3m, da
phan day tir 0,5+1,0m c6 mit cac ting da granit c6 mau xam nau, xam tring c6 kich thudc tir
0,2+0,5m3 dén mot vai mét khdi. Nhiéu noi trén bé mit dia hinh suon 16 da géc granit mau xam
nau, xam tréng rat thuan loi cho cong tac tham do va khai thac da ép lat.

2.2. Pic diém khi twong, thity vin

Khu vuc tham do thude déi vi khi hau déc biét cua Viét Nam, do 1a khi hau kho néng xen
mua nhiét déi (néng nhiéu, mua it). Nhiét do trung binh nam la 33°C, trung binh céac thang co
nhiét do cao 14 35,2°C va trung binh céac thang c6 nhiét do thap 1a 22,5°C. Khi hau dugc chia lam
2 mua ro rét.

Mula mua, thuong tir thang 8 dén thang 11 véi lugng mua trung binh 1a 290 mm/thang. Mua
nhiéu nhat 1a thang 9 chiém ti 60% luong mua ca nim.

Muia khé, bat dau tir thang 12 ndm trude dén thang 7 nim sau. Luong mua vao mua kho hau
nhu khong dang ké. Thang 2 dén thang 7 dugc coi 1a nhitng thang ndng nhat trong nam. Thang 7
va thang 8 thuong c6 mua giong.

2.3. Pic diém dia ting

Tham gia vao cdu tric dia chat ving nti Cha Bang chi yéu 1a céc thanh tao magma xam
nhap thudc phuc hé Béo Ca - pha 2 va 1 pha d4 mach.

Phirc hé Peo Ca - Pha 2 (YK, dcy): Cac da4 xam nhap thude pha 2 tao nén mot khéi 16n phan
b6 chit yéu ¢ phan phia nam khu mé va kéo rong ra ngoai pham vi dién tich nghién ciru.

Céc dai mach khong rd tudi: Tai khu vuc Cha Bang pho bién 13 granit porphyr, granit aplit
phan b rai rac bén ngoai khu vuc nghién ciru, xuyén cit cac thanh tao trim tich ctia hé tang
La Nga va cac da magma cua phuc hé Beo Ca.

Cac da cua hé tﬁng La Nga 16 ra ¢ phia béc khu vuc thim do. Thanh phén thach hoc cua hé
tang chu yéu 1a bot két, cat két xen ké& dang nhip, d6i noi xen cac 10p mong da phién sét mau den.

Cac da thudc hé tﬁng La Nga c6 dac diém thach hoc nhu sau:

- Cat két chiém khdi lugng khoang 40+45% trong mit cat dia tang va chu yéu la cat két dang
arkos thir dén 1a cat két it khoang. Pa c6 mau xam, xam den phén 16p day, doi noi & cac 16p cat
két hat nho c¢6 cu tao phan 16p xién chéo.

- Bot két chiém khdi luong khoang 35+40% trong mit cit ctia hé ting. P4 thuong c6 mau
xam sam, xam den, phan 16p trung binh, déi noi c¢6 ciu tao phan dai thé.

- Pa phién sét chiém khdi lugng khoang 10+15% trong mit cat ctia hé ting. Pa c6 mau den,
xam den, c6 ciu tao phan dai mong dén vira.
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Ngoai cac da néu trén, trong thanh phan thach hoc cta hé tang con cé it 16p moéng cat bot
két, sét bot két.

O pham vi xung quanh céac khdi xam nhédp phic hé Béo Ca, cac dé cua hé¢ téng La Nga bi
bién chat nhiét tao thanh cac ddi simg hod, cac da bot két bi bién chat thanh da phién sericit -
andalusit - cordierit, d4 phién dém san, da simg biotit gdm t& hop cong sinh khoang vat: Thach
anh - sericit - muscovit, thach anh - sericit - muscovit - biotit, thach anh - sericit - andalusit. Ra
xa khéi xdm nhap cac dé bi bién chat yéu.

Hé ting La Nga bi cic d4 xdm nhép thudc cic phuc hé Péo Ca va Pinh Quén tudi Creta
xuyén cit va da dugc Vii Khic, Nguyén Pic Thing xéac 1ap tudi Jura giita. Chiéu day hé ting La
Nga dat 600+800m.

Céc tram tich D& Ta khong phan chia (Q): Cac thanh tao niy c6 dién phan bd kha rong rai,
chiém toan bo dién tich phan thap ctia khu vuc chan niii Cha Bang, phu truc tiép 1én trén nén da
géc cac thanh tao co6 trudc. Thanh phén dét da bao gé)m: Soi, cat, san, bdt, sét bd roi chira tang
lan, manh dim cua cac d4 xAm nhap va tram tich. Chiéu day thanh tao trim tich tir 5+20m.

2.4. Pic diém kién tao

Do anh hudng cua dut gdy c6 mat trong ving da lam cho cac khdi da bi niit né, ép va dap vo
doc theo phuwong Pong Béc - Tdy Nam, da lam giam d6 nguyén khéi cta cac thé xam nhap doc
theo hai canh cua dit giy. Mat khac, dut gdy ciing tao diéu kién cho sy hinh thanh cac dai mach co
thanh phan tir bazo cho dén acid, day ciing 1a yéu t6 1am anh huong dén d6 6n dinh mau va do
nguyén khéi ciia da, phai duoc loai bé trong qua trinh khoanh néi cac khbi tinh trit lwong.

Céc thanh tao hé tang La Nga phan bd & phia Tay Bac ctia mo & cac tuyén T1, T2, T3 va T4 voi
dién tich khoang 4,1ha. Thanh phﬁn thach hoc 1a cac da cat két, bot két mau xam den ciu tao phan
16p moéng. Pa bi bién doi simg hoa. Bé day cua hé ting > 31m (theo tai liéu 16 khoan LK 2.2).

Theo tai liéu khoan tham do cho thiy dia ting trong khu vuc thim do nhu sau:

- Phia Pong va phia Bic ciia mé c6 bé mit dia hinh thap (47+60m) va c¢6 16p pha 16n, tai 15
khoan LKS5.3 16p phu va doi dap vo day 11,0m.

- Than d4 granit tap trung & phan Tay Nam ctia mé cha yéu ¢ cac tuyén T3, tuyén T4, tuyén T4B
va tuyén T5 va c6 dic diém sau: Phan trén cung 1a 16p dat thd nhudng va phong hoa hoan toan
ctia da granit v6i thanh phan 13 cat pha, san, tang lan cta da granit. Chiéu day cua 16p nay bién
dbi tir 0,3m dén 10,0m (LKS5 B.1).

+ Tiép theo 1a 16p d4 granit biotit phong hoa trung binh. Pic trung cta 16p nay 1a d4 nit né
manh va bé mat khe nirt thi gd ghé co bam oxit sit. Pa thuong c6 mau nau do do bi nhidm oxit
sat. Theo két qua thi cong céac 16 khoan tham do cho thiy chiéu day cua 16p da phong hoa trung
binh tuy thudc vao do dbc cua bé mit dja hinh va cac hé théng khe ntrt phat trién trong da. Chiéu
day ctia 16p d4 phong hoa trung binh bién d6i tir 0,0m (LK5.1) dén 11,2m (LK5.2).

+ Tiép theo da gbc twong d6i lién khdi: day 13 d6i twong thim do dé 1am nguyén liéu da op
lat. Theo tai liéu khoan cho thdy dén c6t +0,0m (LKCB2) véan bat gap dé granit lién khoi.

Tir két qua tham do cho thiy da granit tai nai Cha Bang hoan toan c6 thé dung dé lam da
bp lat.
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Anh 3. P4 granit tuoi, lién khdi (LK5.3 tir 15 dén 20m)
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Hinh 3. Hinh tru dién hinh khu vuc thim do

3. CAC VAN PE PIA CHAT CONG TRINH PHUC VU KHAI THAC VAT LIEU
PA GRANIT
3.1. Pic diém dia chit thuy vin va dia chit cong trinh
- Bic diém nudc mit
Trong dién tich tham do khong c6 cac subi, co hai khe can nhung nim ngoai dién tich, day la

cac khe thoat nudc mat do cac tran mua tir khu mé ra ngoai. Nhin chung nudc mat khong anh
huong dén dién tich khu mo trong qua trinh thi cong khai thac sau nay.

- Pic diém cac ting chira nude dudi dat:

+ D6i chira nude khe nirt thude Phirc hé Péo Ca - Pha 2 (yKadc,): Dién phan bd chiém toan
bo dién tich thim do. Thanh phan gdom: granit biotit hat trung dén 16n, dang porphyr sang mau
dén hong nhat.

P4 nit né it, cing chic, nudc chira trong da bi phong hoa dang béc vé nim & phan thap
2 bén ria khdi tiép giap voi 16p phu, xudng siu, do nirt né giam dan.

Nhin chung, nuéc dudi dat tai diy kém phong phu, thuan loi cho khai thac.

Két qua phén tich 6 mau nuéc [1] trong ting cho két qua: nudc duc, khéng mui vi, d6 pH
co tinh kiém yéu, do téng khoang hoa thép tr 0,01+0,13g/l. Thudc loai c6 can vira
Kh = 0,58+1,32 < 5. Khong dn mon. Loai hinh héa hoc nuéc phd bién 1a Bicarbonat Clorua -
Nhoém va Clorua Bicarbonat - Nhom.

+ K&t ludn v€ anh huong cua nude dudi dat toi khai thac khoang san:
Nude dudi dat & ving mé thude loai nghéo nudc, muc nudc dudi dat nam nong nhung luu
lugng nho, it &nh huong dén cong tac khai thac sau nay.

596



Hi nghi Khoa hoc Cén bg tré lan thir XVI
- Panh gi4 cac ngudn nude co thé chay vao mo va du tinh lugng nude chiay vao moong khai
thac 19 thién.
Céc ngudn nude co thé chay vao mo gom: Mo da granit op lat khu vyc nai Cha Bang, xa
Phudc Nam, huyén Thuan Nam, tinh Ninh Thuan, dy tinh lugng nudc chay vao moong khai thac
16 thién gom c6: Nudc ngdm Qy, nude mit Qs, nudc mua Qy va nude sudn Qsy.

Téng lugng nudce chay vao mo, Q duoc tinh bang cong thirc:
Q=0Qn+ Qs+ Qm+ Qsn
+ Nudc mat: Qg; Dia hinh khu mo thudc ddi thép, khong c6 cac dong nudc mat nén nudc
mat khéng anh huong dén khai thac sau nay (Qs = 0).
+ Luong mua roi truc tiép trén dién tich khu mo Qu:
Qwum Tinh lvgng mua roi truc tiép trén dién tich m¢ tinh theo cong thirc:
Qm= Amax X F x 1,05(m’/ng)

Két qua tinh toan luong nudc mua chay vao cong truong khai thac nhu sau:

Bang 1. Bang két qua tinh toan lweng nwéc mwa chay vao cong truong khai thac

Di¢n tich moong F | Lugng mua I6n nhét | Hé s an toan, bién ddi khi Luong nudc mua roi
(m?) Anax (M) héu nhan 5 % Qu (m*/ngd)

125200 0,1372 1,05 18036,3

Mo da granit 6p lat khu vuc nui Cha Bang, xa Phudc Nam, huyén Thuan Nam, tinh Ninh
Thuén duogc thiét ké khai thac 16 thién theo hinh “giéng 16n”.

Vi vdy, mo da nay thudc loai c6 diéu kién dia chat thuy van don gian, thuan loi cho khai thac.

- Pic diém vé dja hinh dia mao:

Khu moé ¢6 dia hinh thoai, 6 dbc dia hinh trung binh tir (30+35)°. Voi diéu kién dija hinh nay
thuan 191 cho van chuyén co gioi md moong, ct téng.

- V@& chu tric dia chat: khu mo co cu tric dia chat don gian, chi c6 mot loai da la granit
clmg chic ting d6 6n dinh cho bo cong trinh.

Do céc yéu t6 kién tao, diéu kién dia hinh dia mao, cau tric dia chat khu mé va diéu kién thé
nam, khai thac & do sau khong 16n, st dung phuong phéap khai thac 16 thién xac dinh diéu kién
khai thac mo 1a hop 1y.

Panh gia chung diéu kién dia chét thuy vin dia chit cong trinh khu vuc tham do 1a don gian,
diéu kién khai thdc mo ciia mé da granit Op lat khu vuc Ndi Cha Bang, x Phudc Nam, huyén
Thuan Nam, tinh Ninh Thuén 1a don gian.

- Pic tinh co 1y: Tang d4 cing granit thudc Phirc hé Péo Ca - Pha 2 (yKadc,): Dién phan b
chiém toan bo dién tich tham do. Thanh phan gdm: granit biotit hat trung dén 16n, dang porphyr
sang mau dén hong nhat.

P4 nit né it, cimg chic, da bi phong hoa dang boc vo ¢ 2 bén ria khéi, xudng sau, do nit né
giam dén.

Két qua phan tich 75 miu co 1y da trong tang theo chiéu siu tai cac 16 khoan va bi 16 cho
két qua trong bang sau:
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Bang 2. Bang tong hop két qua miu co' ly da

Chi tiéu phan tich Ky hiéu Bonvi Ket qua phan tich
tinh Tu bén Trung binh
D6 4m kho gio Wkg % 0,04 0,13 0,08
Do hat nuéc Wkg % 0,15 0,31 0,19
Khéi lugng thé tich kho Ye g/em’ 2,63 2,65 2,64
Khéi lugng riéng p g/cm’ 2,65 2,67 2,66
Cuong do nén kho okh kG/cm? 1051,0 1468,0 1276,8
Cuong do khang nén bao hoa dbh kG/cm? 1002,0 1426,0 1230,8
Cudng do khang kéo kho Skh kG/em? 68,61 78,81 72,96
Cuong do khang kéo bao hoa obh kG/cm? 63,23 72,94 68,10
Hé s hoéa mém k - 0,95 0,97 0,96
Goc ndi ma sat (0] do 38°55" 40°07' 39°40
Luyc dinh két C kG/cm® 161 199 178
Do mai mon g/cm2 x 600m 0,13 0,31 0,21

Két qua trén cho thiy d4 granit bén viing, cong trinh thi cong trong d4 nay twong ddi kho

khan cho khai théac.

+ Tang déat phu va da phong hoa: Phan bd trén mat phan 16n bé mat da gde trong khu mo.

Thanh phan gdm: sét cat, san, 1an cac dam, cuc hon granit phong hoa con sot lai. Trang thai
ntra cimg dén cimg. Ngudn gdc suon tich, tan tich do phong héa tir da gbe. Day 1a 16p khi gap
nuée, dé gy sap 16, x6i mon anh huong bét loi cho cac cong trinh, trong thiét ké thi céng can co

céc bién phap khic phuc.

Két qua phén tich 8 miu co 1y dét trong tang cho thiy chu yéu 1a 16p cat hat tho vira, gin két

yéu, d& sap 16, cho két qua trong bang sau:

Bang 3. Bang tong hop két qua co ly dit trong ting chii yéu la 16p cat hat thé vira

STT Chi tiéu Gid tr
Max Min Trung binh
1 Do am ty nhién W (%) 11,42 3,98 7,4
2 Khdi lugng riéng p (g/cm®) 2,68 2,66 2,67
3 Khéi lugng thé tich Y (g/cm®) 1,92 1,86 1,90
4 Do 15 rdng (%) 37,7 34,7 36,1
5 Do sét B —0,83 —1,48 -1,2
6 Chi s6 déo 1, 5,9 4.8 5,5
7 Hé s6 nén lun a, , 0,029 0,026 0,027
8 Goc ma sat trong ¢(d9) 23°04° 22°34° 22°51°
9 Luc dinh két C (kG/cm?) 0,21 0,19 0,20
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Két qua phan tich 75 méu co 1y d4 granit biotit tai nai Cha Bang (25 méu co Iy toan dién,
50 mau co Iy don gian) cho thiy cac tinh chit co 1y cua da granit dap ung céc tiéu chuan quy
dinh cua da granit 1am &p 14t theo cac chi tiéu co Iy d4 duoc tong hop trong Bang 2. [1]

Tir cac két qua ¢ Bang 2 cho thdy tinh chat co 1y ciia da granit-biotit ving Nui Cha Bang
hoan toan dap tmg cac tiéu chuan quy dinh dé san xuat da 6p lat theo tiéu chuan Viét Nam
(TCVN 4732:2016 va TCVN 5642-1992).

Céc hién tuong dia chét ty nhién va dja chit cong trinh:

- Hién tugng phong hoa: xdy ra véi da granit, chiung phong hoa dang béc vo tao thanh 16p cét hat
tho vira bo roi, gdy truot 16 bd moong, trong thi cong khai théc, can c6 bién phap phong tranh.

- Hién tugng xam thuc béc mon: Xay ra trén toan dién tich khu mo. Céc 16p do phong hoa tir
da gbc dé bi nudc mua cudn trdi, tao cac ranh xoi, khe x6i, giy mat 6n dinh bd cong trinh, vi
vay, trong thi cong khai thac, cdn c6 cac bién phap phong tranh.

- Hién tuwong truot 16: Xay ra nhiéu ¢ sudn vach doc, thuong xay ra khi mat truot 13 bé mit
da gbc tiép xuc ranh gidi v6i dat phu.

3.2. Pic diém thach hoc, thanh phin héa hoc, tinh niing phéng xa

- Pic diém thach hoc

Thanh phan khoang vt gdm: thach anh 26+43%, plagioclas 21+35%, felspat kali 20+33%,
biotit 8+15%. Khoang vat phu c6 apatit, fluorit, zircon, orthit; khoang vat quang it dén 1%.

- Dic diém thach hoa:

Thanh phan hod hoc (két qua phéan tich 30 mau) cho thdy: SiO, tir 68,54 dén 74,20%,
trung binh 70,88%; ALOs: tir 13,03 dén 15,38%, trung binh 14,47%; NaO: tu 2,93 dén 4,11%,
trung binh 3,97%; K,O: tir 4,54 dén 5,60%, trung binh 5,03%; CaO: tir 1,14 dén 2,29%, trung binh
1,86%; MgO: ti 0,10 dén 0,92%, trung binh 0,42%; TFe: tu 1,27 dén 2,46%, trung binh 1,89%;
SO;: tir 0,01 déu < 0,01%, MnO: tir 0,04 dén 0,09%, trung binh 0,06%;.

- Tinh nang phéng xa:

Hién nay viéc danh gia chi tiéu ham lugng phéng xa dua theo dinh muc an toan phong xa
ctia Uy ban an toan phong xa qudc té (ICRP), trong d6 céc chi tidu quy dinh cu thé 1a: K < 15%;
U < 30Bg/Kg; Th < 65Bq/Kg. Theo tiéu chuan xdy dung Viét Nam TCXDVN 397:2007 vé hoat
dong phong xa tu nhién cua vat liu xay dung - muc d6 an toan trong su dung va phuong phap
thur cua By Xay dung ban hanh thi mic do an toan cua vat li¢u xay dung dugc xac dinh theo
thong sb I; d6i voi cac da tu nhién dung 1am &p 14t thi chi sé I, < 1.

Dé danh gia tinh ning phong xa cua cac loai da granit c6 mit trong khu mo dd do cuong do
phong xa ty nhién cua 15 mau. Két qua do cuong do phong xa cho thay cac da granit khu vyc ndi
Cha Bang c6 ham luong tong xa (I) dao dong tir 17 - 26uR/h; trung binh 21,47uR/h; ham luong K
bién ddi tir 1,4% dén 2,6%; trung binh 1,97%; ham luong U bién ddi tir 8Bq/Kg dén 15Bq/Kg;
trung binh 11,33 Bq/Kg; ham lugng Th bién ddi tir 71 Bg/Kg dén 93 Bq/Kg; trung binh 91,8Bq/Kg;
chi s6 1, dao dong tur 0,57 dén 0,71 trung binh 0,62. Cac gia tri trén nho hon gidi han cho phép, do do6
trong qua trinh khai thac da granit lam &p 1at s& khong anh hudng téi méi trudng va nguoi sir dung.
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3.3. Pic tinh my thuit va do nguyén khéi cia da

- Béc tinh my thuat:

+ Mau sic: Két qua phan tich 15 mau mai bong cho thdy d4 granit nai Cha Bang c6 dic diém
vé mau sic nhu sau: P4 mau x4m nau, Xam tréng, xam den, dom den sic thai khong déu. Trén thi
truong mau sic nay dang duoc khach hang trong va ngoai nudc ua chudng.

+ Van hoa: D4 granit biotit tai nai Cha Bang c6 thanh phan khoang vit mang mau sic twong
phan, kich thudc hat thay ddi vira dén tho, v6i kién triic nira tu hinh dén dang porphyr. Cac tinh
thé felspat kali va biotit c6 dong vai tro ban tinh trén nén mau tring voi nhitng tinh thé thach anh
dang tha hinh tao nén kiéu van héa trang nha va sic t6 diém vira.

+ D0 bong san pham: theo két qua nghién ctru cho thay, d6 bong san pham budc dau cua da
granit biotit mau xam nau, phdt xam tring, xen 13n cac 6 biotit mau den cua khu vuc tham do 1a
68% dén 78% trung binh 1a 72,53%. Pat tiéu chuan d¢ bong lam da bp lat.

- P6 nguyén khéi cua da:

Téng hop cac két qua tinh toan d6 nguyén khéi theo két qua do tong thé tram do khe nut va
trong 16 khoan duoc trinh bay dudi day:

Bang 4. Bang tong hop két qua tinh d9 thu hdi khéi tai cac bii 1§ trén mit
va trong cac cong trinh khoan tham do

£ n Do thu hoi theo cac cap khdi (%) Do thu hoi
STT tsrgmhlg‘; < d4 khéi
: 04 |204-10]21,0-2,0{>20-45]245-80( >80 | yv>04m’ (%)
1 | BLOl | 1547 7,66 17,08 38,88 18,20 2,71 84,53
2 | BLO2 | 29,36 4,19 9,16 27,26 21,54 8,50 70,64
3 | BLO3 | 10,11 6,28 13,99 39,32 24,45 5,85 89,89
4 | BL04 | 1845 6,41 14,84 37,13 19,79 3,38 81,55
5 | BLO5 | 10,04 6,52 14,56 33,67 2229 | 12,92 89,96
6 | BLO6 | 10,65 5,42 12,56 35,52 26,42 9,42 89,35
7 | BLO7 | 11,89 5,19 12,10 35,84 26,10 8,88 88,11
8 | BLO8 | 11,19 4,44 10,79 32,50 27,56 | 13,51 88,81
Trung binh 14,64 5,76 13,13 35,02 23,29 8,15 85,36
Min 10,04 4,19 9,16 27,26 18,20 2,71 70,64
Max 29,36 7,66 17,08 39,32 27,56 | 13,51 89,96

Trong khu vuc thiam do, da gdc 16 khoang 9ha chiém 70% dién tich, co nhiing vét 16 da véi
dién tich kha rong va c6 d6 nguyén khdi kha cao. Phan con lai bi phu boi vo phong hoa ¢ chiéu
day téi da 1a 11m, da s6 1a tir (0,3 - 9,0)m.

Moong khai thac thtr dugc mé theo quy céch sau: 10,5m x 2,4m x 9m va 10,0m x 2,3m x 9m.
Tinh theo 1y thuyét thi sb d4 khéi thu dwoc & 2 moong 1a: 216,0m’ va 204,0m’. Tuy nhién qua thuc
té, qua trinh khai thac d¢ thu hoi d4 tai 2 moong khai thac thir cu thé nhu sau:
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) Pa op lat thu duoc D4 xay dung thu duoc
S4 hiéu moon Thé tich
Khai th £ moong . ba ché ba loka
ar thac (m®) | Thétich (m®)| (%) . .
Thé tich (m®) | (%) | Thé tich (m®) | (%)

Moong 1 216,0 66,82 30,95 24,95 11,55 116,70 54,03

Moong 2 204,0 65,0 31,85 20,93 10,26 109,98 53,91
Trung binh 31,40 10,91 53,97

3.4. Trir lwong da 6p lat Granit [1]

Can ctr vao hinh dang cac khdi da va mang ludi tuyén cong trinh tham do, bé tri song song
va cach déu nhau; dia hinh ¢ day twong doi doc, do chénh cao 16n, vi vy, dé nang cao tinh chinh
xac cua so li¢u, chung to6i chon phuong phap mat cat song song thang dung dé tinh trir luong.

Céc khéi trit lugng duoc phan chia theo nguyén tic co ban sau day:

- Céc khéi phan chia sao cho dam bao mirc d6 nghién ctru dia chat, chat luong ciia d4 granit
va diéu kién khai thac trong timg khéi twong d6i dong déu.

- Hinh thai khdi khong phure tap, it goc canh.

V6i cac nguyén tic phan khéi trir lugng nhu trén, toan bo than da granit Cha Bang dugc chia
lam 5 khdi tinh trit luong. Trong do, c6 01 khoi trit lwgng cap 121; 04 khoi trir lugng cap 122.

Két qua ctia cong tac thim do da op lat granit vimg Nui Cha Bang di gitip danh gia dugc tai
nguyén, trit luong da khdi theo timg kich ¢& nhu sau:

Bang 5. Bang tong hop két qua tinh trir lwrong da khoi theo tirng Kich ¢ [1]

Khéi, cip trit luong | 10 luq?fgi?n“ri%;/én khai | pe & thuhdi () | 10 }ﬁgﬁigndrif;p lat
1-121 473 31,4 148,4
2-121 414 31,4 130,1
1-122 61 31,4 19,1
2-122 258 31,4 80,9
3-122 277 31,4 87,0
4-122 404 31,4 126,8

Téng trit luong cap 121 278,5
Téng trit lwong cap 122 313,7
Téng trit luong cap 121 + 122 5922
Ty 18 121/(121 + 122) 46,9%
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Cac sd liéu trinh bay & Bang 5 cho thdy trong ving Nai Cha Bang, tong trit luong,
tai nguyén da granit gc c6 do nguyén khdi dat tiéu chuan 1am da bp lat, trang tri hodc xuét khau;
& cap 121 + 122 dat 592,2 nghin m’, trong do trir luong cip 121 1a 278,5 nghin m’ va tai nguyén
cép 12214 313,7 nghin m’.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

1. Lam sang té dac diém dia chat cua thanh tao da granit c6 mat trong vung nghién clru;

Nudc dudi dat & ving mo thude loai nghéo nude, muc nude dudi dat nam ndéng nhung luu
lugng nho, it anh huong dén cong tac khai thac sau nay.

2. M6 d4 granit 6p lat nai Cha Bang ¢ dac diém DCCT don gian. Do cac yéu té kién tao,
diéu kién dia hinh dia mao, cdu tric dia chat khu mo va diéu kién thé nim, khai thac & do sau
khéng 16m, xac dinh diéu kién khai thic mo bang phuong phap khai thac 16 thién 1a hop 1y.

3. Két qua nghién ctru di gitp xac dinh da granit biotit mau xam nau, xam trang phdt hong
thudc phirc hé Péo Ca, pha 2 (vK; dey) 1a dbi twong nghién ciru, khai thac 1am nguyén liéu da p
1at. P4 granit 16 ra chu yéu ¢ phan phia Pong va phia Nam ctia mo.

4. Két qua phan tich mau, do khe niit cho thay da granit biotit tai khu vic nti Cha Bang c6
tinh chét co 1y tuong ddi tbt, hé s6 thu hoi da khdi thude loai trung binh; d4 c6 mau xam nau,
xam tring..., ddm den, tinh thé hat nho dén vira, dang porphyr, dap tng yéu cau chat lugng lam
da op lat.

5. M6 c6 diéu kién khai thac thuan loi, khi khai thac it c6 tic dong xau téi méi truong sinh
thai cta khu vuc, chat luong dé granit dap ung tiéu chuan lam nguyén liéu op lat.

4.2. Kién nghi

Qua qua trinh thu thap tai liéu, nghién ctru dia chit khu vuc tinh Ninh Thuédn, Téi xin kién
nghi mét s giai phap nhu sau:

- Can c6 cong nghé khai thac hop 1y dé tan thu tdi da trit lugng d4 6p lat granit ciia mo,
dong thoi giai quyét nhitng van dé con ton co thé xay ra tai trong qua trinh khai thac mo.

- Thoi gian thuc hién: Thoi gian tham do hai muoi thang.

- C6 bién phap bao vé méi truong sinh thai xung quanh khi tién hanh khai thac mé.
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NGHIEN CUU PHUONG PHAP XU LY NEN PAT YEU
BANG CONG NGHE HUT CHAN KHONG KET HQP BAC THAM
VA AP DUNG HIEU QUA CUA PHUONG PHAP NAY PE XU LY
NEN KHO CHUA VAT LIEU CHO CAC NHA MAY
TREN PIA BAN TINH THAI BINH

RESEARCH ON THE METHOD OF TREATING SOFT GROUND
BY VACUUM TECHNOLOGY COMBINED WITH DRAIN AND APPLY
THE EFFECTIVENESS OF THIS METHOD TO TREAT THE MATERIAL
WAREHOUSE FLOOR FOR FACTORIES IN THAI BINH PROVINCE

KS. Nguyén Vian Ngoc
Vién Khoa hoc cong ngh¢ xay dung
Email: nguyenvanngocdcct@gmail.com

TOM TAT: Cong nghé xir Iy nén dit yéu trong nhitng nim gan day c6 nhirg budc phat trién rat manh,
duogc ap dung gdp phin nang cao chit lwong, ddy nhanh tién d6 va mang lai hiéu qua cao trong xay dung.
Trong d6 cong ngh¢ hut chan khong da dugc ap dung rong rai trong viée xir Iy khu vyc c6 nén dat yéu va
da c6 hidu qua nhat dinh bang cach dy nhanh qua trinh ¢6 két, lam giam qua trinh lan cho cong trinh khi
xdy dung va rat ngan thoi gian xir Iy so véi mot sb cong nghé khac. Bai viét nghién ctru xir 1y nén dat yéu
bang phuong phap cong nghé hut chan khong két hop bac thdm, va ap dung hiéu qua dbi véi qué trinh cb
két tai kho than nha may trén dia ban tinh Thai Binh.

TU KHOA: dit yéu, bac thim, hit chan khong.

ABSTRACT: In recent years, soft soil treatment technology has developed strongly and has been applied,
contributing to improving quality, speeding up progress and bringing about high efficiency in construction.
In particular, vacuum technology has been widely applied in the treatment of areas with soft soil and has
had certain effects by accelerating the consolidation process, reducing the settlement process for works
during construction and shorten the processing time compared to some other technologies. The article
studies the treatment of soft soil by the method of vacuum technology combined with wicking, and effectively
applies it to the consolidation process at the coal warehouse of the factory in Thai Binh province.

KEYWORDS: soft soil, wick drain, vacuum.

1. CONG NGHE HUT CHAN KHONG

Mot trong nhitng bién phap dugc ap dung phd bién hién nay 1a gia tai trudc bang hit chan
khong, d6 1a phuong phép tao ra ap luc 4m bang bom hiit chan khong va ap lyc am d6 duoc duy
tri boi hé thdng mang kin khi (Kjellman, 1952). Bién phap nay sé& lam ting ap luc hitu hiéu bang
cach giam ap lyc nude 16 rdng du trong dét, trong khi ap luc tong khong thay d6i. Khi sir dung
bac thim dé truyén ap luc chan khong vao trong dat, ving dat xung quanh c6 xu huéng chuyén
dich vao bén trong khu vuc hit chan khong, trong khi voi bién phéap gia tai truyén thong s& lam
cho dit c6 xu huéng diy trdi ra ngoai. Chinh sy hut vao bén trong nay s& lam giam do dich
chuyén dit ra ngoai khi két hop véi gia tai thuong 1am giam thiéu nguy co mét 6n dinh mai doc
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trong qua trinh thi cong nén dip. Bén canh do, thoi gian dé tao ra ap luc chan khong dat 6n dinh
60kPa - 70kPa (twong duwong 4m nén dip) chi trong 6 - 8 ngdy, nhanh hon rat nhiéu khi phai gia
tai dé tao ra ap luc trong duong.

* Trén thé gi6i

Cong nghé bom hut chan khong xtr Iy nén dat yéu lan dau tién duoc gidi thiéu nam 1952 bai
tién s W.Kjellman. Sau d6 bai toan cd két hut chan khong duoc nghién ciru lai boi gido su
J.M Cognon véi mot sb nguyén tic 1y thuyét co ban méi. Pén nhitng niam 70, hat chin khong
dugc ung dung rong rai, dac bi¢t & Nga va Nhat Ban. Vao thoi diém do, hit chan khong dugce bod
sung thém mot 16p tuong chéng thim bao quanh khu vyc xir Iy nham han ché nudc ngam tir khu
vue xung quanh xdm nhap vao, dong thoi gia ting ap luc nén dung cua dong thAm. Tuy nhién
cach bd tri ndy som boc 16 khuyét diém 1a tén kém.

Nam 1989 hang xdy dung Menard (Phép) dua trén phat minh va nghién clru cia gido su
J.M. Cognon 1n diu tién 4p dung cb két hit chan khong trén dién tich 390m? ctia mot truong
huén luyén phi cong & Ambes, Phap. Viéc bé tri tuong chéng thim khong con nita, thay vao do
1a 16p gia tai bang dat hodc su chénh 4p gitta khi quyén va ap suit chan khong dudi 16p mang kin
khi bao phu bé mit dién tich xtr 1y. Thoi gian sau d6 phuong phap nay da duoc tmg dung rong
rii & nhidu nudc trén thé giGi.

* Tai Viét Nam

Trong vai nim gan ddy, phuong phap hit chan khong di duoc tmg dung vao Viét Nam &
mot sb cong trinh 16n. Nam 2009 cong nghé nay du nhap vao Viét Nam da va dang duoc ung
dung vao mot ) cong trinh dat hi¢u qua rat tot nhu: Nha may di¢n Nhon Trach 2 - Béng Nai,
nha may Khi - Dién Ca Mau, dy 4n duong cao tdc Long Thanh - Dau Gidy, nha may xo soi tong
hop Polyester thudc khu cong nghi¢p Pinh Vi, Hai Phong.

2. DAI‘\IH g;IA DIAEU KIEN DIA CHAT ,C(A)NG TRINH KHO CHUA VAT LIEU CUA
NHA MAY TREN DIA BAN TINH THAI BINH
2.1. Vai nét vé cong trinh kho chira vit liéu ciia nha may

- Vi tri dia Iy:

Nha may dugc xay dung tai huyén Thai Thuy, tinh Thai Binh. Huyén Thai Thuy nam & phia
Dong Bac tinh Thai Binh, ¢6 ranh gigi giap véi cac huyén: phia BDong giap bién Pong; phia Nam
va Bong Nam gidp huyén Tién Hai; phia Tay Nam giap huyén Kién Xuong; phia Tay gidp huyén
Dong Hung; phia Tay Bac giap huyén Quynh Phuy; phia Bac giap huyén Vinh Bao (Hai Phong).

- Dia hinh:

Khu xdy dung nam trén dia hinh dong bang ha luu song Tra Ly, dia hinh tuong dbi triing
thap do bi chia cat boi h¢ thong song ngoi, kénh muong, dudong giao thong. Bé mat bang phang,
d6 doc thap hon 1%, cao dd tir 1 - 2m so v&i myc nude bien, thap dan tir Bac téi Nam.

- Mang luoi thuy van:

Huyén Thai Thuy c6 hé thong séng ngoi day dic, voi cac séng chinh 1a Hoa, Diém Ho va
Tra Ly. Song Hoa chay qua phia Bac huyén, la ranh gidi ty nhién gitra hai huyén Thai Thuy va
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Vinh Bao (Hai Phong), d6 ra bién ¢ ctra Thai Binh. Séng Diém Ho chay tir TAy sang Pong, chia
huyén thanh 2 khu: bac va nam, d6 ra bién & cira Diém Dién. Séng Tra Ly 1a chi luu cta song
Hong, chay qua phan phia nam huyén, 13 ranh gi6i ctia 2 huyén Thai Thuy va Tién Hai, d6 ra
bién & cira Tra Ly.
2.2. CAu tric dat nén

Lé6p 1: cat hat nho, trang thai x5p

L&p 2: sét pha, ndu hong, xam nau, trang thai déo mém

Lop 3: bun sét pha, xdm den

L&p 4: sét pha, ndu gu, xam ghi déo mém

Lop 5: cat pha, trang thai déo

Lép 6: sét pha, xdm nau, ndu vang, trang thai ntra cliing - ciing

Lop 7: cat hat nho, trang thai rat chat

2.3. Van dé bieén dang lin caa dat nén
beé tinh toan do lin cuoi cung cua nén ta gia thiét nén 6n dinh vé cuong do.

D6 lan cudi cung S cua nén dit bao g(‘A)m dd lun tac thoi S; va d6 lan ¢b két S, duge xac dinh
theo tiéu chuan 22TCN 262 - 2000:

S =m.S,
Véim=1,1 + 1,4; néu c6 cac bién phap han ché dat yéu bi ddy troi ngang dudi tai trong dap
thi st dung tri s6 m = 1.1; ngoai ra chiéu cao dip cang 16n va dat cang yéu thi sir dung tri sé m
cang l6n.
- Do Iun trc thoi S; dugce xac dinh theo cong thirc:
Si = (rn — 1).SC
- Do lan ¢b két S, duogc tinh theo phuong phap phan ting 14y tong véi cong thirc trong céc
truong hop cu thé sau:
+ Khi GiVZ > Gipz : dat ¢ trang thai chua cb két xong dudi tic dung cia trong luong ban than
hay dét & trang thai c6 két binh thuong:

Se=> h; |:C1: @@}
i1

1
l+e, vz

. i, gAs o ooe 2k r AT Ar ok et \ ;
+Khi o, >0, d61 voi dat qua c6 két ¢o hai truong hop xay ra
« Néu oy <oy, —0,, thi:

N hi i Gi\/z+ciz
sczz+ {Crlg i }

i
i=1 1 0 vz
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« Néu Giz > GLZ - Givz thi:
i

n h. ) i i ) cy,
S, =i || Cl1g2e %2 | 4| Cllog =
i=1 1+et) Gl !

pz CYVZ

trong do:

h; - bé day 16p dat tinh lan thi i, h; <2.0m;

n - 56 16p tinh lin;

ei) - hé s6 rdng cua 16p dat i ¢ trang thai tu nhién ban dau (chua ddp nén bén trén);

Cf: - chi s6 nén lan hay d6 doc cta doan dudng cong nén lin (biéu dién dudi dang e ~ logo)
trong pham vi ' > GLZ ctia 16p dat i;

Cir - chi s6 nén lin hay do dbc cua doan dudng cong nén lin néi trén trong pham vi o' < G;Z
(con goi 12 chi s6 nén lin hoi phuc tng voi qua trinh do tai);

' - g suét ban than cua 16p dat thi i;

Giz - g suét phy thém do tai trong dat dap gay ra ¢ 16p thu i;

GLZ - ap lyc tién cd két ¢ 16p i;

i
vz >

c Giz xéc dinh twong ing voi d6 sau z & chinh giita 10p dét yéu thir i.
Ap lyc ban than cua dt tai cac diém day 16p dugc tinh theo cong thirc:
oy, = Yi-hi
vi . khéi lugng thé tich cua 16p dat thi i;
h; - bé day cua 16p dat thu i.
Chiéu sdu dnh huong lin:
Hy=7,5+0,125.160 = 27,5 (m)
Dua vao mit cit dién hinh, dudi 16p 5 14 10p 6 (sét pha, trang thai nira cimg - cing) c6 mo dun
téng bién dang E > 100kG/cm’® do d6 viéc tinh toan lun chi thyuc hién t6i d6 sau 1 27,5m (m).
Tinh todn d¢ lin c6 két S.:
Tai trong gy 1tn bao gom:
+ Tai trong thiét ké: P = 28T/m?;
Hy - 1a chiéu day 16p cat san lép, Hy = 4m;
Yest - khdi lwong thé tich cua 16p cat 1ap va bu lan, yeg = 1,7t/m’.
Ban dau chua biét do lun téng ctia nén dé tinh toan gia tri qa, do do dé tinh toan do Ian cb két
Sc ta gid thiét 6 lan tong ctia nén Sy = 10% chiu sau dnh hudng nén lin:
Set =0,1.27,5=2,75 (m)
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Vay, chiéu cao nén dip c6 du phong ltn 13:

H’y = Hy + Sy

H’ - chiéu cao nén dap c6 du phong lin;

H’ =Hy + St =4 +2,75=6,75 (m)

Tong tai trong tac dung 1én nén dat:
q=P+q +q=28+1,7.4+1,7.2,75=139,5 (t/m?)

Bing 1. Do hin cb két S, dwéi tim nén cong trinh

Lép | z(m) | hi(m) |6z(t/m’)|6vz(t/m?)| o, (t/m”) | e C. C S. (m)
2 1 1 39.5 1.9 5.9 094 | 0.188 | 0.03 | 0.089
1.3 0.3 39.5 2.47 5.9 094 | 0.188 | 0.03 | 0.026

3 2.3 1 39.5 42 7 1.152 0.4 0.03 | 0.150
33 1 39.5 5.93 7 1.152 0.4 0.03 | 0.151

43 1 39.5 7.66 7 1.152 0.4 0.03 | 0.146

53 1 39.5 9.39 7 1.152 0.4 0.03 | 0.133

6.3 1 39.5 11.12 7 1.152 0.4 0.03 | 0.122

7.3 1 39.5 12.85 7 1.152 0.4 0.03 | 0.113

8.3 1 39.5 14.58 7 1.152 0.4 0.03 | 0.105

9.3 1 39.4 16.31 7 1.152 0.4 0.03 | 0.099

10.3 1 39.4 18.04 7 1.152 0.4 0.03 | 0.093

11.3 1 39.3 19.77 7 1.152 0.4 0.03 | 0.088

12.3 1 39.3 21.5 7 1.152 0.4 0.03 | 0.083

4 13.3 1 39.3 23.2 6 1.219 0.4 0.03 | 0.077
14.3 1 39.2 24.9 6 1.219 0.4 0.03 | 0.074

15.3 1 39.1 26.6 6 1.219 0.4 0.03 | 0.070

16.3 1 39.1 28.3 6 1.219 0.4 0.03 | 0.068

17.3 1 39.1 30 6 1.219 0.4 0.03 | 0.065

18.3 1 39.1 31.7 6 1.219 0.4 0.03 | 0.062

19.3 1 39.0 33.4 6 1.219 0.4 0.03 | 0.060

20.3 1 38.9 35.1 6 1.219 0.4 0.03 | 0.058

21.3 1 38.9 36.8 6 1.219 0.4 0.03 | 0.056

22.3 1 38.9 38.5 6 1.219 0.4 0.03 | 0.054

23.1 0.8 38.9 39.86 6 1.219 0.4 0.03 | 0.042

5 24.1 1 38.8 41.67 6.2 0.802 | 0.203 | 0.03 | 0.032
25.1 1 38.7 43.48 6.2 0.802 | 0.203 | 0.03 | 0.031

26.1 1 38.7 45.29 6.2 0.802 | 0.203 | 0.03 | 0.030

27.5 1.4 38.7 47.82 6.2 0.802 | 0.203 | 0.03 | 0.040

2.23
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Tong d6 lun cd két S, =2,23m.
Tong do lun tirc thoi S;:
m = Sy/S; =2,75/2,23 = 1,2; théa man m = 1.1 — 1.4 (theo 22TCN 262-2000)
Si=(m-1).S.=(2,75/2,23 -1).2,23 = 0,446 (m)
Nhu vay, téng do lan tai tim nén cong trinh S = 2,75m.
Tinh toan do lun theo thoi gian:
Do 1tn cta nén dép trén dat yéu sau thoi gian t dé dat duoc do cb két U, = 90% duoc tinh
theo cong thirc sau:
St =S..Uy
Trong do:
- Uy = 90% theo 22TCN262 - 2000 va 22TCN245 - 2000;
- S - d6 1an ¢ két ciia nén cong trinh dugce tinh & phan trén.
=>5;=0,9.2,23 =2 (m)
Dé xac dinh dugc thoi gian t khi do ¢ két Uy = 90% ta dua vao nhan td thoi gian T, v6i biéu
thirc sau:
c?

T, :Hz.

\%

t

2
tb _ Z,

[z

h; - bé day 16p dat yéu nam trong pham vi chiu nén In z, ¢6 hé s6 ¢ két khac nhau C,;.

27,5°
1,3 11 10,8

J2,82.107 ' J1,08.107 : J0,8.1073

ch = =1,4.107 (cm?¥s)

- Do ¢b két U, dat duoc phu thude vao nhan t6 T, voi ham sb phu thude U, = f(T).
Tra bang VI.1 trong 22TCN 262-2000; v6i Uy =90% = T, = 0.859

_T,H®  0.859.2750°

t=—VY = — = 4640133929 =147 nam
Ct 1,4.107

Toéng do lan tinh toan S = 2,75 (m), do lan c¢d két S, = 2,23 (m), d6 lun tac thoi
Si = 0,446 (m). Tir cac két qua trén ta tinh todn dugc chiéu cao tai bu lun, du bao duge do lan
cua nén dat.

Dé dat d6 cb két U > 90% thi thoi gian t > 147 nam. Tuy nhién, v6i gia thuyét tudi tho cong
trinh 13 50 nim thi cong trinh s& bi pha hoai do lun. Vi tdc d6 lun va téng d6 1an 16n can co bién
phéap xir 1y, ching t6i chon bién phap phuong phap hut chan khong két hop bac thim dung
trong xir Iy nén dét yéu cho cong trinh nay.
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3. THIET KE XU LY NEN KHO CHUA VAT LIEU
3.1. Thiét ké hé thong xir ly
1. Chudn bi mdt bang, phdn ving va chon huwéng thi cong
Cong trinh véi dién tich 1a 53600m?.
So do thi cong:
Chuén bi thi cong (mat brfmg, nhan lyc, may moéce thiét bi, nguyén vat licu...)
Thi cong tang cat dém (chiéu day 50cm)
Thi cong cim bac tham, tudng sét
Thi cong hé thong 6ng thoat nudc ngang
Thi cong trai vai dia k¥ thuat, mang chan khong (2 16p), lip dit bom chan khong
Lap dat thiét bi quan trac
Thiét bi do 1tn mat, lan sau, ap luc nudc 16 r5ng, déng hd do ap luc chan khong
Két thuc chay chan khong, hoan tra mit bang
Hoan thanh cong tac xu 1y
Phan tich dit liéu thu thap duoc va 1ap bao céo, cac bén lién quan phé duyét két qua
2. Thiét ké tang cdt dém
Cat duoc bom tir tau chd 1én mit bang qua hé théng dng din sau d6 duoc xe Ui san ra va
dam chat bang xe lu. Trong qua trinh tao 16p dém cat, cao d§ bé mat luén dugc kiém tra dé
khong ché chiéu day theo thiét ké.
3. H¢ théng thoat nuoc thcfng dirng
+ Thi ¢6ng cam bac tham
+ Mang ldi cam bac tham
Bic thim dugc cam theo so d6 hinh vudng véi khoang cach 1a 1,3m.

4. Hé thong thodt nudc ngang

Hai I6p mang chan khdng i néi 4 gau Ong thodt nu6cngang | ¢y vai dia ky thuat

X Lop tai cat (1.5my/

0.2m ‘

SEBBELBLEELLITIBEEEE] € ) REBERLEEE SO Bhc thém

Tang cat dém 0.5m

| Lep cétsan‘lép.,'

Hinh 1. Mit cit dién hinh hé théng thoat nudc ngang
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30m : 30m

Ong loc ngang
6 . s
" Cut néi 5 dau
\_/E)éu ndi véi bom
6m chan khéng
6m

L Cut ndi 4 dau

Hinh 2. So d0 bd tri dng thoat nudc ngang

5. Hé thong kin khi

Heé thdng kin khi c6 tic dung giir kin khi cho ca hé thong bao gom:
Mang chan khong (2 16p);

Vai dia k¥ thuat: c¢6 tac dung bdo vé mang chan khong;

Tuong sét.

6. Bom chan khong

Bom chan khong dugc lya chon c6 cong suét 7.5kW, c6 kha nang tao ra ap luc chan khong
trung binh 7kPa (7T/m?) trén mét dién tich 900 + 1100m>. Trong cong trinh nay lip dat 53 may
bom chéan khong.

Piéu kién lam viéc:
- Khu vuc xur Iy phai dam bao kin khi;
- bam bdo cung cép da ndng lugng cho bom hoat dong lién tuc trong qua trinh hoat dong;
- biéu kién ding bom:
+ Tdc do lun nhé hon 2mm/ngay trong 5 ngay lién tiép hodc;
+ D9 cb két dat > 90%.

3.2 X4c dinh chiéu cao d6 vat liéu theo cac giai doan

1. Chiéu cao dé vt lidu giai doan 1
A x . . +2).C
+ Chiéu cao do cua giai doan 1 x4c dinh theo cong thirc Hq = %
Ya-

véi hé s6 an toan F = 1,1; Cl= 1,8 (T/mz):
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n+2

= 1,8=6(m
1411 (mm);

a1 —

H, = 6 (m) nén chiéu rong trung binh B ciia nén kho 1a: B =92 (m) ;
B/h = 92/27,3 = 3,39 > 1,49 (trong d6 h chiéu day dat yéu 1a 27,3m) tra theo gian dd ta c6
=N.=5,9

Thay vao cong thirc Hyy =

Vay chiéu cao dép giai doan 1 12 6,9 (m).
+ Kiém tra on dinh truot cuc bo
Heé sb an toan F duogc xac dinh theo cong thirc véi cac thong sb: H; = 6,9m; Cflb = 1,8 (T/m%);
f=tgp,=0:
F=6,1.0+ 5,95.1,8 =1,2>1,1

2 b

Vay khi dép giai doan 1 véi chiéu cao ddp dat 6,9 (m) dam bao 6n dinh trugt cuc bo.
2. Chiéu cao dé vat liéu giai doan 2
Sau khi dép xong giai doan 1 dén cao d6 3,45m, chd mot thoi gian cho nén dat yéu dat dén
d6 cb két U; = 50%. Lic d6, gia st gia tri goc ndi ma sat ¢ cua cac 16p dat yéu sé ting mot
lwong 1a 3° (gia tri nay s& dugc kiém tra lai trong qué trinh thi cong) thi Iyc dinh C, duédi tac
dung cua 16p dat dap sé& tang 1én mot luong:
ACy = U.yg.Har.tgpcw = 0,5.1,4.3,45.tg3° = 0,13 (T/m?)
Luc dinh két cia nén dat yéu sau khi c¢6 két & giai doan 1 1a:
Cu2=Cu+ACyp =1,8+0,13=1,93 (T/m?)
Chiéu cao dép ctia giai doan 2 xéac dinh theo cong thic:
Hy, =02 1,93= 644 m
1,4.1,1

2 bl

H, = 6,44 m nén chiéu rong trung binh B cua nén duong la: B =92,89 (m);
B/h=92,89/27,3=3,43>1,49 =N,=5.95
Thay vao cong thirc Hy, =&Cu = >B.LI3 7,46 (m)
v.F L4.11

Vay chiéu cao dép giai doan 2 13 7,46 (m).
+ Kiém tra én dinh truot cuc bo
Hé s6 an toan F duoc xac dinh theo cong thirc:

Cu
Ya-Haq
v6i cac thong s6: Hg = 7,92 (m); Cuz = 2,05 (T/m?); f = tgpu, = tg 3°=0,05:

F=Af+B.
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5,95.1,93

F=6,10.0,05+ L4>1,1

Vay nén dat tai vi tri mat cat on dinh truot cuc bd. Do d6, trong giai doan nay chiéu cao dap
dat dén 7,46 (m).
3. Chiéu cao dé vat liéu giai dogn 3
+ Sau khi dap xong giai doan 2 dén chiéu cao 5,54m, chod mot thoi gian cho nén dat yéu dat
dén do co két yéu cau U = 70%. Gia str goc ma sat trong cua 16p dat yéu tang mot lugng A = 3°,
khi d6 d6 tang suc chong cat AC,, duge xac dinh theo cong thirc:
ACy3 = U.yg.Ha.tgocw = 0,7.1,4.5,54.tg6° = 0,57 (T/m?)
Luc dinh két ciia nén dét yéu sau khi ¢ két ¢ giai doan 1 la:
Cuz =Cu+ ACy3 = 1,93 + 0,57 = 2,5 (T/m?)
Chiéu cao dip cta giai doan 2 xac dinh theo cong thirc:

Hy, =272 5 5-835m;
L4.11

H; = 8,35m nén chiéu rong trung binh B ctia nén duong 13: B = 96,69 (m);

B/H=96,69/27,3=3,57> 1,49 =N.=5,97

N 59725
Thay vao cong thic Hy; =—=2C , = ———— =9,69 (m
y g a3 +F u3 1411 (m)
+ Kiém tra on dinh truot cuc bo
Hé sb an toan F duogc xac dinh theo cong thuc:
FoAf+B—Cus
Ya-Ha
v6i cac thong s6: Ha = 10,88 (m); Cy3=2,5 (T/mz); f=tgepys =tg 6°=0,105;
5,95.2,5

F=6,10.0,105+ ————=1,74>1,1
69

Vay nén dit tai vi tri mat cat on dinh truot cuc bd. Do d6, trong giai doan 3 nay chiéu cao d6
vat liu 1a 9,69 (m).
4. Thoi gian c6 két ciia nén dat yéu sau khi @ xong giai doan 1
Gia sir 46 cb két sau khi ddp xong giai doan 1 1a dat 50%. Do phép tinh gan diing nén ta gia
su Uy, = 0.
U=1-(1-Up(1-Uy) = U,=U; = Uy=0,5
Mit khéc ta ¢ khoang cach bac thim dugc bé tri theo mang hinh vuéng L = 1,3 (m)

Ta co: C =0,0014 (m*/ngay), C> = 0,036
D. = 1,469 , F, = 2,596, F, = 1,62, Fs = 0,693
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Ta c6 cong thirc:

8Ty 8T}
Fn)+E+F A 20FLN FO2.1 £
U, =1-e (n) T+ _ 0,5= 2:596+0,693+1,62

= Th=042

Tir cong thite T, = 1ot = 0,42 =250
D (1,469)

(&

=t =25 ngay

5. Thoi gian cé két ciia nén dat yéu sau khi dé xong giai doan 2
Gia str 40 ¢ két sau khi ddp xong giai doan 1 13 dat 70%. Do phép tinh gan dung nén ta gia
su Uy, =0.

U=1-(1-Uy(1-Uy) = U,=U; = U,=0,7
Mait khac ta c6 khoang cach bac thim dugce bd tri theo mang hinh vuéng L = 1,3 (m)
Ta co: CP =0,0014 (m*/ngay), CI* = 0,036

D. = 1,469, F,=2,596, F,= 1,62, F;= 0,693
Ta c6 cong thtrc:

_ 8Th 8T},
Fn)+F+E S R0r0 0l
U, =1-e (m)*rs*hr _ 0,3 = g 2:596+0.693+1.62

=T,=0,73
Tir cong thirc T, =CL2't =0,73 =L36't2 =t =43 ngay
D; (1,469)

6. Thoi gian cé két cua nén dat yéu sau khi dé xong giai doan 3

Gia sir 6 cb két sau khi dap xong giai doan 2 14 dat 92%. Do phép tinh gan diing nén ta gia
su Uy, = 0.

U=1-(1-Up(1-Uy) = Uy=U; = U,=0,92
Mit khéc ta c6 khoang cach bac thim dugc bé tri theo mang hinh vuéng L = 1,3 (m)
Ta cé: CP =0,0014 (m*/ngay), CI* = 0,036
D.= 1,469, F, = 2,596, F,= 1,62, F, = 0,693
Ta c6 cong thirc:

—8Th 8T,
Fn)+F+F 2,596+0,693+1,62
U,=1-e™ =0,05 = g296+0.693+1,

—T, =18
Tir cong thite T, =t =1,8 = 250 1~ 108 ngay
D2 (1,469)

Vay tong thoi gian trong timg giai doan 1a T =25 + 43 + 108 = 176 ngay
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7. Do lun co ket con lai sau xu Iy

Do Itn cb két ciia nén dap trén dat yéu duoc gia cd bang bac tham sau thoi gian t duoc xac
dinh theo cong thurc :

St=S..U=2,75.0,92 =2,53m

trong do :

S - d6 lan cua nén dit yéu khi chwa c6 bac tham;

U - d6 cb két cna nén dat yéu sau khi da duoc gia cd bang bac tham. Khi d6, do lin con lai

AS sau thoi gian t la:

AS=(1-U).S.=(1-0,92).2,75=0,22m =22cm

Két luan:

Cong nghé xir Iy nén dat yéu bang hat chan khong két hop bac tham dem lai higu qua cao
khi rit ngan thoi gian thi cong v6i phuong phap bac tham két hop gia tai thong thuong trong
cung diéu kién tai trong thiét ké, do cb két yéu cAu.

Pham vi 4p dung: sir dung dé thay thé hodc thay thé mot phan tai trong gia tai trudc dé cb két
nén dat yéu c6 st dung hé thong thoat nuéc thang dimg bang bac tham. Hiéu qua thip khi chiéu
sdu xur 1y ¢ nhitng 16p cét xen kep hé s6 thdm cao.

Kién nghi: Yéu cau cong nhan thi cong hé théng chan khong phai c6 tay nghé cao.

Phai dam bao khu vuc xur 1y ludn trong trang thai kin khi, dé ap luc chan khong khong that
thoat ra ngoai, va dam bao bu du ap luc thiét ké.
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PAC PIEM KIEN TAO HIEN PAI KHU VUC HA LUU SONG PA RANG,
TINH PHU YEN - DU BAO CAC TAI BIEN PIA CHAT LIEN QUAN

MODERN CONSTRUCTION CHARACTERISTICS OF DA RANG
LOWER AREA, PHU YEN PROVINCE - FORECAST OF RELATED
GEOLOGICAL HAZARDS

KS. Bui Thi Anh
Vién Khoa hoc cong nghé xay Dyng
Email: Buithianhdc1994@gmail.com

TOM TAT: Khu vyc ven bién mién Trung la mét trong nhiing noi c¢6 dic diém dia chat phtrc tap va chiu
nhiéu thién tai nhu x6i 16, truot dat, sut lun bé mat, ngép lut.... dang anh hudng truc tiép té1 moi truong.
Trong nhitng nim gan day Tuy Hoa - Phii Yén duong bo bién dang bi x6i 16 kha manh mé& dién ra theo
chiéu hudng bt loi nhu i 16n, xam thyc sau, bdi lang ..., gy ra nhimg thiét hai ning né vé kinh té - xa
hoi. Nhu vay, tai bién thién nhién trong khu vuc 1a hdu qua cia mot loat tdc nhan dia chét - tu nhién khéc
nhau tir nén dia chét, cac van dong dia chét hién dai, céac yéu td khi hau va ca yéu t6 nhan sinh. Két qua
nghién ctru bai bao s€ lam sang t6 mot cach déy du su ton tai cia cac yéu t kién tao hién dai co v nghia
quan trong trong viéc du bao tai bién dia chit trong khu vyc ha luu séng Da R'flng - Phu Yén, dac biét
trong bdi canh nude bién dang do bién d6i khi hau.

TU KHOA: Tai bién dia chét, Kién tao hién dai, Pha Yén.

ABSTRACT: The central coastal area is one of the places with complex geological characteristics and
subject to many natural disasters such as erosion, landslide, surface subsidence, flooding.... are directly
affecting the environment. In recent years, Tuy Hoa - Phu Yen coastline is being eroded quite strongly,
taking place in an adverse direction such as large floods, deep erosion, sedimentation..., causing heavy
economic losses socio-economic. Thus, natural disasters in the area are the result of a series of
geological-natural factors different from the geology, modern geological movements, climatic factors and
even anthropogenic factors. The results of the study will fully elucidate the existence of modern tectonic
factors that are important in predicting geological hazards in the downstream area of Da Rang - Phu Yen
river, especially in the context of sea level rise due to climate change.

KEYWORDS: Geological hazards, Modern tectonics, Phu Yen.

1. MO PAU

Cira song Pa Rang nam trén dia phan thi xd Tuy Hoa - Tinh Pht Yén va la cira séng chinh
ctia hé thdng song Ba - mot trong nhirng hé théng song 16n nhit ving Nam Trung bd voi dién
tich luu vuc 1a 13.900 km?. Dong chinh séng Ba dai khoang 380 km, duoc bit ngudn tir dinh
nti Ngoc RS cao 1240 m va chay qua 4 tinh Gia Lai, Pac Lic, Kon Tum va Pha Yén. O phan
thuong ngudn, 1ong song hep, nhung bat du tir tram thuy vin Cang Son - cach cira song Da
Rang khoang 40 km, 1ong séng duoc mé rong va dugce goi bang cai tén dia phuong 1a song Da
Riang. Bo bién Phii Yén dai 198 km chay tir Cii Mong dén Viing R6, mot bén 1a nai mot bén 1a
bién voi nhiéu bai tim dep, cau trac kha dic biét xen k& rat nhiéu dam, vinh, viing... déu 1a vi
tri thuan loi dé phat trién du lich va nudi trong hai san. Vi muc tiéu nghién ctru dé 1am sang
to ciu tric dia chat, dic diém kién tao hién dai tai tinh Pha Yén da tién hanh thu thap tim
kiém dit liéu, tong hop tai liéu, xtr 1y s6 liéu phén tich, danh gia.
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2. CAC PHUONG PHAP NGHIEN CUU VA TAI LIEU SU DUNG

2.1. Phwong phap nghién ctru

- Thu thap va téng hop xu ly s6 liéu dia chét, ban d6 dia chat, dia mao kién tao béng phén
mém mapinfor.

- Phuong phap phén tich hé thdng va ké thira cac tai liéu dd c6 nham théng ké, phan tich
danh gia cac tac nhan tai bién dia chat gy ra x6i 10, bdi tu bo bién, cira song...

- Phan tich dia mao, dia hinh trén co s¢ s dung anh vién tham da thoi gian dé x4c dinh quy
luat bién doi dia mao va quan hé cau trac dja chat.
2.2. Tai li¢u sir dung

- Bai bao da str dung két qua nghién ciru vé tai bién dia chét do cac tac gia da thyc hién qua
cac dé tai, dé an trong thoi gian qua & ving nghién ctru. Bai bao dé cap dén van dé tai bién dia
chét ving nghién ctru, M6 hinh hoa cic mdi quan hé dia chit - dja mao - tai bién dja chat.
3. DAC PIEM DPIA CHAT VUNG NGHIEN CUU
3.1. Vi tri dia ly

Pht Yén la tinh duyén hai Nam Trung bd Viét Nam, di¢n tich ty nhién: 5.045km?, 12°35° dén
14°38’: vi d6 Bic, 108°00° dén 109°55’: kinh d6 Péng.
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Hinh 1. So d6 dia chat khu vuc nghién ciru ha luu song Pa Rang

Phia bic giap tinh Binh Dinh, Phia nam giap tinh Khanh Hoa, Phia tiy giap tinh Dac Lic &
Gia Lai.

Phia dong giap Bién Pong.
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3.2. Dia hinh - dia mao

Khu vuc nghién curu, dia hinh chiu tdc dong manh ctia qua trinh ndi sinh: cac cAu triic nang khéi
tang, vom - khéi tang ... Mang ludi song, sudi ngén va déc, két hop vai sy dao dong muc nude dai
dwong trong Neogen - Pé Tur. Pay 1a nhitng nguyén nhan chinh tao nén cudng do phén cét, xam thuc
sau cta dia hinh viing nui va bién dong manh cia 10ng séng Ba & dong bang Tuy Hoa.

3.3. Pic diém dia chit khu vuc
Theo quan diém kién tao mang thi tinh Pht Yén ndm & ria Pong Nam dia khdi Kon Tum.
Dia khoi nay la mdt phﬁn duoc tach ra tir dai luc dia c6 tién Cambri va d3 ton tai trong dai duong

Peleotethys nhu moét vi luc dia trudce khi gén két vé6i cac dia khédi khac vao Trias dé tao thanh luc
dia Dong Nam A (Sundaland).

4. PAC PIEM KIEN TAO HIEN PAI KHU VUC HA LUU SONG
4.1. Céc yéu td ciu triic khong ché dia hinh - dia mao khu vue

Céc dat gy hoat dong tai ving nghién cuu:

- Put giy ciing nhu cac khe nut rat phat trién trén vo Trai Dat. Khu vuc nghién ctru bi bién
dong manh m¢, thé hién béi su ton tai cac cau tao tir déo toi gion, thé hién & su ton tai rat nhiéu
hé thong dit gy phat trién theo nhiéu phuong khac nhau. Chang biéu hién duéi cac d6i dap v
hodc cac mat trugt cét qua cac than da hoac cac 16p trAm tich bé roi. O nhiéu noi chung co6 lich
su phtc tap, hoat dong nhiéu 1an va chéng 14n 1én nhau, tao nén ciu tric phuec tap.

Tai khu vuc nghién ctru: Hé thdng dut giy hoat dong nhiéu 1an trong d6 cac mit trugt ¢ cac
vét xude.

Su thay ddi dot ngot vé dia hinh 1 do sy xuét hién cua dut gay cit qua chan nti lam chan nui
sup xudng tao thanh cac vach thing dimg va c6 dang hinh tam giéc.

Hinh 2. Cac médt tam giac trén cac suon nui tai chan Beo Ca - Pha Yén
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Hinh 3. Hai dut gy gip nhau tao thanh ddm lay tai chdn Péo Ca - Pht Yén

4.2. Cac biéu hién van dong kien tao tré

Van dong kién tao 1a giai doan cudi cung trong lich st hinh thanh va phat trién cua tu nhién
dién ra cach day khoang 25 triéu nim, c6 cudng do manh mé con duge kéo dai dén ngay nay,
giai doan nay tiép tuc hoan thién cac diéu kién ti nhién 1am cho trai dt c6 dién mao va dic diém
tu nhién nhu ngay nay.

* Céc dau hiéu chinh xuat hién trong pham vi nghién ctru bao gom:

- Hoat dong ctia diit gdy: Dt gdy hoat dong 1a mot trong nhitng d4u hiéu quan trong trong
viéc xac dinh cac hoat dong kién tao hién dai, ching thudng xuét hién & nhiing vi tri co cau
tric dia chét khong on dinh va hay c6 su van dong kién tao. Tai khu vuc nghién ctru cling da
phat hién su hoat dong cua céac hé théng dut gay, trong d6 c6 mot s6 van dang hoat dong; cac
dut gdy, khe nit nay déu co dic diém 1a xuét hién trong 16p tram tich Pé Tt. Nhu thé co thé
thdy dugc cac dut gay khe nit nay xuét hién sau khi cac 16p trim tich Dé Ta. Mat khac ching
nam trong khu vyc c6 nhidu hé théng dut gy cit qua nhau chinh vi thé c6 thé day la sy tai
hoat dong cua cac dut gay cii hoac 1a do cac dit gdy maéi hinh thanh tao nén va ching con hoat
dong dén bay gio.

Hinh 4. Tram tich b& rdi bi truot 16, bd roi kha manh van dong kién tao tich cuc, phﬁn gitta sap
tao nén hé thong khe nurt rat tré theo phuwong BB - TN (Khu vuc gan song Ba)
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- Su nang ha kién tao: Pac diém nay co thé nhan théy r0 tai cac khu vuc song Da R?mg
chay qua. Ma dic trung nhit 1a su xudt hién cua cac bic thém song ciing nhu cac thung ling
dang chir V. Ngoai ra con c6 cac ddu hiéu khac nhu viéc mo rong cia 1ong séng va hinh thanh
cac bai boi gitra séng... Thung ling hinh chir V 1a dang dia hinh dic trung cho cac hoat dong
ning cao cua kién tao. Trudc khi dugc ning 18n cao thi day 1a day ctia mot con séng voi hai
bén 1a hai bd cua con séng. Nhung do hién twong nang cao cua dia hinh lam mét dong con
song va tao nén cac thung liing dang chir V.

Hinh 5. Thung liing chit V tai huyén Son Hoa - Phu Yén

vwv

Thém bac I Thém bic I Bai bi gitrsong ng»-
y: 7 -

Hinh 6. Sy phén chia cic bac thém song tai long song Ba (Pa Rang)

Tir hinh 5 quan sat thiy qué trinh ning cling tao nén cac thém bac khac nhau ¢ hai bén bo
song, ngoai ra ching con lam thay d6i dong chay ctia nude. Vi nude sé& chay tir vi tri cao dén vi
tri thép nén khi cac van dong tan kién tao 1am thay ddi dia hinh trén mat thi cling s€ kéo theo do
13 sy thay d6i vé hinh thai ctia con song. Tai vi tri cau Song Ba (song Da Ring) c6 thé thiy duoc
13 rang sy thay d6i dong chay cua con song.

- Thay ddi huéng dot ngdt cuia dong song: Qua qua trinh phén tich anh vién tham cho thay
tai nhiéu vi tri khac nhau ciia séng Pa Rang co su thay doi hudng dot ngdt va bit binh thuong.
C6 nhing noi séng dang chay theo hudng tir Ty sang Dong lai dot ngdt chuyén sang hudng Béc
Nam 1di lai chay vé tai theo huéng cii. Nhu vay co thé thdy ring dong song dang bi cac dut giy

620



Hoi nghi Khoa hoc Can bg tré lan thir XVI

khdng ché. Tuy nhién qua cdc nam khac nhau dong chay ciia song lai khac nhau didu nay co thé
noéi Ién cac dat gay ciing dang c6 su van dong (Hinh 6, 7, 8, 9).

I 92 94
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40

Pudng bd nim 1988

Puéng bd nim 1973

Pt gay chira xdc dinh

bt gay xac dinh

= — — -1

Hinh 7. Puong b song Pa Rang nhitng nim 1973 - 1988 - 2013
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Hinh 8. Anh vién tham khu vuc ctra song tinh Phii Yén nam 1973
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Hinh 9. Anh vién tham khu vuc ctra song tinh Phii Yén nam 1988
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108°55'E 109°E 109°5'E 109°10E 109°20E 109°25'E 109°30E;

13°10N
N&ST

NOT.£T

13°5'N
N&ET

13N
No£T

12°55'N
N.§S.TT

108°55'E 1°E 100°5'E 109°10E 109°15'E 109°20E 10%°25'E 109°30E
Hinh 10. Anh vién tham khu vuc ctra song tinh Pha Yén nam 2013

5. TAI BIEN PIA CHAT VUNG NGHIEN CUU

Céc tac nhan ngoai sinh gy ra cac tai bién manh mé& nhat trong khu vuc ddi ven bién bao
gdm hang loat yéu t6 sau:

Céc hoat dong dia chét ngoai sinh: qua trinh phong hoa, rira tréi, thay ddi ché d6 trAm tich,
thity dong luc hoc ctia dong chay trén mit hodc thiy triéu co thé gy ra cc bién dong manh mé
trén mat dat nhu xam thyc va pha huy dudng bo, bdi ling, sup 16... Tuy thudc vao nén dia chat
ma tac dong nay co thé giy ra nhitng hau qua, tai bién ¢ cac mirc d6 khac nhau.

Céc yéu t6 khi hau 1a yéu t6 quan trong gay ra cac hién tugng thoi tiét cuc doan mang tinh
chét toan cau hoidc dia phuong trong cac khu vuc nhé hon (nhu gia ting bio, lut, han han...) tac
dong to1 cac hoat dong dia chét ngoai sinh va hang loat tai bién thién nhién nhu ngap lut, sa mac
hoa, thay d6i muc nudc ngam. ..

Dic biét trong bdi canh bién ddi khi hau va néng 1én toan cau hién nay, dang cao muc
nudc bién dang 13 yéu té ty nhién duoc quan tAm manh mé do cac tac dong mang tinh toan
clu clia no (Watson et al..., 1997). Trong khu vuc ven bién, nudc bién dang da va dang duogc
xem 12 yéu t6 quan trong din t&i sy pha huy déi bo va de doa cudc sdng ciia mot bd phan 1on
cu dan trén Trai dat.

- Cac yéu td nhan sinh: Bén canh céc yéu to ngoai sinh néu trén, cac hoat dong ctia con
ngudi ciing c6 thé gian tiép hoic truc tiép tao nén cac tai bién hodc 1a tac nhan giy cac tai bién,
trong do6 c6 viéc pha vo can bé‘mg tu nhién da dugce thiét lap. Ddi vi d6i ven bién, cac hoat dong
pha rimg ngap nudc, nao vét cang bién va pha hily cc ran san ho, khi dao, khai thac nuwdc ngam,
khai thac va bdc xuc tai nguyén & viing d6i bd (ca trén can va dudi nudc), xdy dung cic cong
trinh nhan tao (cang bién, ddm nudi trong thuy hai san...)

5.1. Mt s6 dang tai bién dién hinh
Trong khu vyc ha luu song ba Ré‘mg xuét hién kha nhiéu cac hién tuong tai bién dia chat

nhung nghiém trong nhét hién nay phai ké hién twong nhu sau:
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- Hién tuong x6i 1¢ b bién: Hién tugng nay ngay cang dién bién phic tap gy kho khin
trong cong tac phong chdng ciing nhu anh hudng 16n dén doi sdng ngudi dan. Mic du chinh
quyén dia phuong di dau tu hang traim ty dong xdy dung cac bd ké doc cac ving c¢é hién tuong
x6i 16 by bién nhu ving x6m R& hay khu vuc ctra song Pa Nong. Nhung hiéu qua cia nhimng
cong trinh nay van chua cao khi méi dy song bién tiép tuc danh sap cac cong trinh ké va de doa
dén nguoi dan trong vung. Theo ghi nhan hién cua nguodi dan khu vye nay, tr ndm 2009 dén nay,
bién di 14n vao sau hon 20m;

Hinh 11. Vi tri bo ke cii (bén ngoai) so véi bo ke dang duge xay dung lai (bén trong) khu vuc song

Hién tuong x6i 16 bo bién tai khu vuc song Pa Rang do qué trinh tic dong ciia nang luong
song bién cao vao mua gi6 dong béc. Hién trang bo bién sau béo, tai khu vuc nghién ctru bi anh
hudng ciia bdo, bd bién & day bi x6i 16 nghiém trong, c6 khi két thuc 1 trdn bio bd bién c6 noi
dich sau vao dat lién hang chuc mét, ddng thoi nang luong séng manh di pha huy nhiéu cong
trinh ke.

Hinh 12. X6i 16 1am sap ké bao vé, bo bién c6 nguy co bi pha hiy

+ Hién tuong trugt dat 10 dat, da: Hién twong truot 16 dat, d4 cling 1a mot hién tuong tai bién
dia chat giy nhiéu hau qua nghiém trong. Hién tugng nay méi day lai gdy ra canh tuong hang
nghin chiéc xe ndi dudi nhau hang km trén déo Ca khi dat da noi day sat 1¢ 1am tit nghén tuyén
duong duy nhat ndi 2 tinh Pha Yén va Khanh Hoa.
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Hinh 13. Quéc 10 1A qua dia ban tinh Phu Yén bi sat 16 nghiém trong

+ Hién twong mo rong cira song Da Ring vé phia Nam: Hién tuong nay tuy chua gy anh
huong 16n dén ngudi dan. Nhung hién twong nay lai xuét hién trong khu vuc cia hién tugng x6i
1¢ b bién nén vé tuong lai c6 thé gay anh huong 16n dén ngudi dan. (Hinh 1).

+ Hién tuong sut lin cua hd Hao Son: Hién tugng nay dién ra kha cham, nhung vé 1au vé dai
hién twong nay s& anh huéng dén tuyén duong qudc 16 1A khi vi tri hd cach Qubc Lo 1A chi vai
chuc mét. Cung véi do dién tich dét canh tac cua nguoi dan khi hd Hao Son dan dan dugc mé
rong (Hinh 1). Bén canh do 1a sy sut lan khu vuc cia song Pa Nong lam cira song Da Nong cang
ngay cang dugc md rong. Nhimg thay dbi vé dia hinh, dia mao nay duoc thé hién qua anh vién
tham ¢ cac nam 1973 - 1988 - 2013.

T T

i
CHU GIAT

E Putdng bd ndm 2013 _’E

Budng bd ndm 1988

ISJI Brdng bd ndm 1973 |

Bnft gay chira xdc dinh

it gav xdc dinh

Hinh 14. Budng bo song Da Nong tai cua song Pa Nong nhirng nam 1973 - 1988 - 2013

- Ngoai nguyén nhan truyc ti€ép da néu, con c6 mdt sO nguyén nhan gian tiép da gy ra hién
tugng x06i1 1& bo bién trong khu vuc nghién ctru va dang ké nhat c6 mot s6 nguyén nhan sau: Su
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gia ting cac trin bio va ap thap nhiét doi trong nam, din dén cac hién twong nudc dang do bo
két hop véi tridu cuong, 1am kéo dai thoi gian hoat dong clia song bién trén khu bo cao, do d6 da
lam tdng cuong do xo61 16 bo bién va trén ca quy mod chiéu dai doan bo. Mat khac, con c6 céc
hoat dong ctia con ngudi, xét vé nguyén nhan su sic thi con ngudi lam cho toan cau 4m 1én, dan
dén gia ting cac diéu kién thoi tiét cuc doan.

- Tai bo bién song Pa Rang hién tuong x6i 10 bo bién cling dién ra kha manh. Hau qua cta
hién tugng nay 1a, bo bién 14n sdu vao phia dat lién, khéng nhitng lam thay d6i dién mao bd bién
ma con anh hudng t6i doi séng cong dong dan cu. Mot tac dong khac tai khu vuc nay 13, tao cho
phan ngam béi c6 do dbc 16n, bén ngoai hinh thanh cac dé cat ngdm song song v&i dudng bo va
ludn di dong theo thoi gian.

Hinh 15. X6i 16 1am pha hity cong trinh ké chéng ven duong bo bién

+ Truot 16: 1a mot hién tuong dia chat dé cap dén sy chuyén dong cua mot phﬁn nén dit so
v6i phan khac theo mot bé mat do su mat can bang vé trong luc. Mic du vai tro cua trong luc 13
yéu to chinh gay truot, nhung con c6 nhimg yéu t6 khac gép phan 1am mét can bang ddi véi
su 6n dinh mai ddc ban dau. Trong d6 hoat dong cua cac dut gay hién dai gép phan quan trong
trong viéc 1am dat d4 bo roi khién chung dé dang bi cac tic nhan phong hoa 1am cho v& vun va
mat 6n dinh bd ddc. Xuit hién tai mot sb vi tri trong vung nghién ctru.

Hinh 16. Truot 16 1 doan taluy bén duong giao thong tai huyén S6ng Hinh - Phu Yén
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5.2. Mi quan hé ciia cic dirt giy hoat dong véi tai bién dia chat

Céc dut gay hoat dong thuong cod mbi quan h¢ chdt ché vdi cac hién tuong tai bién dia chat
ma trong d6 dac biét chu y nhét 1a hién tuong sat 16 va hién tugng bién dang cling nhu bi xam
thuc cta bo bién. Hoat dong cua céac dut gay c6 mot vai tro nhét dinh gdy nén hién tugng sat 16
trong khu vuc nghién ciru. Chung c6 thé truc tiép hodc gian tiép 1am mat di tinh 6n dinh bo ddc.
Cu thé cac dut gdy co thé tryc tiép cit ngang lam dat da bi pha hily manh tao thanh khu vuc c6
cAu tao boi vat lidu bo rdi hay cit qua va lam tién dé cho qua trinh phong hoa phat trién manh.
Ciing v6i dac diém pha hily manh dat da tai ving dut gy cat qua ma tai cac khu vyc bo bién c6
su xuit hién cua chung s€ lam hi¢én tuong bién dang va xam thuc bo bién 1am anh hudng doi
song nguoi dan. Tai clra song Pa Rang noi c6 dut gdy cit ra b bién va lam suy yéu kha ning
chbng chiu cua ting da gbc trude su tic dong manh m& cua song bién, chinh vi thé hang nim
song bién dd gay bién dang bo bién noi déy.

£ R N R I e s
e T

Hinh 17. Hé thong dit gdy Dong Bac - Ty Nam cit ra ngoai dudng b bién
tai ctra song Da Ring

6. KET LUAN VA KIEN NGHI

6.1. Két ludn

Tir nhitng két qua cia cac cong trinh nghién ctiu trude day lién quan dén khu vue, nhing
danh gia nghién ctru du bao tai bién dja chit trong khu vuc ha luu song Pa Ring - tinh Phu Yén
thdy rang:

- Khu vuc nay hoéi tu kha nhiéu dang tai bién dia chit va tiém 4n nhiéu thién tai trong d6 co
cac anh hudng cta céc tai bién nhu x6i 1¢, xAm thuc b bién, bién doi dong chay, boi tu... dang
anh huong truc tiép toi moi trudng va c6 kha ning tao ra cac thién tai nghiém trong trong khu
vue. Néu céc tai bién tiém ning nay dugc cong hudng vai cac tac dong tiéu cuc cia cac tac nhan
khi hau trong bdi canh bién d6i khi hau thi hau qua s& 16n hon. Tuy nhién thiéu hodc do coi trong
cac thong s6 vé kién tao hién dai va tac dong cua chung toi tai bién thién nhién nén céc kich ban
vé tai bién dja chét va tac dong cua ching dac biét 1a trong bdi canh bién ddi khi hau nudc bién
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dang t61 doi ven bién hién c6 thuong coi cac yéu td dia chat - dja mao khu vuc ludn trong trang
thai can béng, on dinh mic du khu vuc nghién ctru cé thé c6 ché dd kién tao hién dai rat khong
on dinh & pham vi khu vuc.

- Hau qua cua cac kién tao hién dai c6 tac dong to 16n dbi v6i su thay d6i ciu hinh bé mit
Trai dét, 13 nguyén nhén truc tiép gy ra cic tai bién dia chat khu vuc cta vo Trai dat trong d6 co
dong dat xoi 10, truot dat, sut 1an bé mat, sa mac héa hodc ngap lut ... (National Research
Council, 1986, Burbank, and Anderson, 2011). Cac van dong kién tao nay va tac dong cua chung
anh huong truc tiép t6i doi sbng con ngudi, dic biét 14 trong cac ving ma van dong kién tao hién
dai dién ra manh mé&. Do d6 cac van dong kién tao, dic biét 1a cac van dong kién tao hién dai
dang ngay cang co vai tro quan trong, khong chi trong viéc tai lap lich st van dong cia vo Trai
dat ma quan trong hon dé du doan nhing tac dong twong lai va anh hudng cua chung véi cude
séng con nguoi.

- Phan tich cac diu hiéu cua dich chuyén kién tao da xac dinh duogc su tdn tai cua nhiéu hé
thong dut gdy va khe nut phat trién trong ving nghién ciru. Trén co sé ddc diém bién dang va cac
dau hiéu dong hoc di 1am rd dugc ban chit cling nhu tudi trong ddi ciia chung.

- Chi ra duoc cac khu vuc, téc do nang ha ddi véi tung vung, nang ha dé va tac dong cua
chung dbi véi tai bién dia chat khu vyc trong bdi canh bién d6i khi hau nuéc bién dang.

6.2. Kién nghi
Qua qua trinh thu thap tai liéu, tir két qua nghién ctru tai tinh Phu Yén vé cac yéu t6 kién tao
hién dai khu vuc ha luu song Ba Réng. Téi xin kién nghi nhu sau:
- Vi¢c nhan dang ban chét cua cac yéu t6 kién tao c6 tdm quan trong 16n dbi voi viéc luan
giai moi quan hé giita chung dbi véi tai bién dia chat khu vuec.
- Trén co s¢ d6, nha nudc va dia phuong dua ra cac phuong an va giai phap hop ly dé dé
phong va giam thiéu tac dong cua tai bién dia chat d6i v6i ving nghién ciru.
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PANH GIA NGUY CO XOI LO BO SONG HONG KHU VUC HA NOI -
PHUONG PHAP PHAN TiCH DU LIEU ANH VE TINH

ASSESSMENT OF EDUCATION RISK OF THE RED RIVER
HANOI AREA - METHODS OF ANALYSIS OF SATELLITE
IMAGE DATA

ThS. Nguyén Céng Kién
Vién Khoa hoc cong nghé xay dung
Email: nguyencongkien231@gmail.com

TOM TAT: Ving dét ven song Hong dia phan Ha Noi c6 dién tich khoang 37000 ha dugc gidi han trong
pham vi ndm gitra hai con dé Ta Hong va Hiru Hong doc theo dong chay bét dau tir xa Thai Hoa (xuyén
Ba Vi) toi x3 Quang Lang (huyén Pht Xuyén) c6 chiéu dai theo chiéu dai dé khoang 117 km v&i chiéu rong
tir 1.2 - 4 km (Hinh 2). DAy s& 13 noi c6 tiém ning phat trién, khai thic mang lai hidu qua kinh té cao, cung cip
ngudn vat lidu xay dung, quy dét phat trién do thi va hé théng giao thong duong thity cho Ha Néi néu dugc danh
gia va kiém soat tot. Puong bo dong séng ludn bién ddi tir quy ludt van dong tu nhién cia dong chay, tir tac
dong ctia con ngudi. Hang nam duong bd thuong xuyén xay ra x6i 16 lam mét on dinh tuyén bo. Vi vay,
mudn khai thac sir dung duoc quy déat nay can phai nghién ctru déanh gia xac dinh quy luat bién doi, du
bao sy on dinh cua dudng bo 1a cong viéc nghién ciru co ban quan trong, 13 co s& phuc vu giai bai toan
quy hoach khai thac st dung bén virng ving dat ven song Hong khu vuc Ha Noi. Trong trinh bay nay, tac
gia str dung phuong phap phan tich dir liéu anh vé tinh (cong nghé vién tham va GIS) dé danh gia va dy
bdo xu thé xoi 16 bd.

TU KHOA: X6i 16 bo, anh Landsat, DSAS, MNDVI

ABSTRACT: The land along the Red River in Hanoi has an area of about 37,000 ha, limited to the area
between the two dikes Ta Hong and Huu Hong along the flow starting from Thai Hoa commune (Ba Vi
district) to Quang Lang commune. (Phu Xuyen district) has a length of about 117 km along the length of
the dyke with a width of 1.2 - 4 km (Figure 2). This will be a place with potential for development and
exploitation with high economic efficiency, providing construction materials, land for urban development
and waterway transport system for Hanoi if evaluated and controlled. good control. The riverbank
always changes from the natural movement of the flow, from the impact of humans. Every year, the
shoreline regularly erodes, which destabilizes the shoreline. Therefore, in order to exploit and use this
land fund, it is necessary to study, evaluate, determine the law of change, predict the stability of the
shoreline, which is an important basic research work, which is the basis for solving problems. Planning
for sustainable exploitation and use of land along the Red River in Hanoi area. In this presentation, the
author uses satellite image data analysis method (remote sensing technology and GIS) to assess and
predict the trend of shoreline erosion.

KEYWORDS: Riverbank erosion, Landsat imagery, DSAS, MNDVI

1. PAT VAN PE

Su bién ddi long dan gan lién véi qua trinh van dong ciia long song. Mdi quan hé giita dong
chdy, tinh chét co 1y cua dét d4, dia hinh, dja mao, can bﬁing bun cat va cac hoat dong kinh té xa
hdi cua con nguoi, hé théng k¥ thuat co6 tinh mat thiét. Trong su phat trién cta dat nudce, nhu ciu
khai thac ngudn nudc va cat ngdy cang nhiéu, dién hinh 1 cdc nha may thiy dién ¢ thuong
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ngudn, cac diém khai thac cat tran lan khong kiém soat ddn dén sy mat can bang vé lugng bun
cat dan dén xoi 16 mat 6n dinh tuyén bo. Diéu nay da dién ra lién tuc 1am mat di nhiéu hoa mau,
de doa truc tiép dén sy 6n dinh cia mot sb cong trinh trén bo song, cling nhu nguy co dén tinh
mang ctia nhiéu ngudi dan (nam 1988 sat 15 bd song bai Phiic X4 lam 20 nguoi chét, cudn di
nhiéu ngdi nha,..). Cac co quan chiic ning di cé nhidu ¢d ging nhu lam ké chinh trj dong séng
nhung x6i 16 van tiép dién va gay nhidu hau qua nghiém trong (mdt s6 hinh anh x6i 16 nhu sau).

Hinh 1. Hinh anh x6i 16 trén séng Hong khu vuc Ha Noi

Tir céc s6 lidu thong ké trong nhitng ndm gan day cho thay nhiing hiém hoa khong nhé do hé
théng song Hong dem lai d6 1a: 1d lut, x6i 16 bd sdng, boi lang long dan. Xo6i 16 bd song da trd
thanh nguy co 16n anh hudng dén hoat dong kinh té xa hoi cua cong déng cu dan ven song Hong.
Viéc danh gia xac dinh nguy co va quy ludt x6i 16 bd song 1a rit can thiét. Dé danh gia du bao
x61 16 bor song c6 nhiéu phuong phap khac nhau nhu: Phuong phap bang tinh toan thay luc dong
song theo cong thirc, bang phin mém Mike 21, phuong phép tich hop cac diéu kién k¥ thuat tu
nhién, phuong phap trong sd va sb liéu tai cac tram quan trac. Tuy nhién cic phuong phap nay
c6 wu diém 1a két qua tinh c6 do chinh x4c cao nhung nhuoc diém 1a chi tinh toan tai cac vi tri cu

629



Hoi nghi Khoa hoc Cén bg tré lan thir XVI

thé quy m6 nho va can nhiéu dir liéu do dac. Dé danh gia khu vuc rong 16n thi doi hoi nhiéu thoi
gian va cong stic, tuy vay diéu nay con phu thudc vao muc dich nghién ctiru. Vi cong nghé Vil tru
va cong nghé may tinh phat trién nhu hién nay, viéc khic phuc nhuoc diém cua cac phuong phap
trén thi phuong phap phan tich dit liéu anh vé tinh (cong nghé vién tham) da giai quyét duoc, do
chinh xac khéng duoc cao nhung dé danh gia quy luat bién d6i mot ving rong 16n theo thoi gian
thi ddy 1a phuong phap rat hiéu qua dién hinh nhu viéc danh gia x6i 16 bo song. Trong bai bao nay,
tac gia str dung phuong phap phan tich dit liéu anh vé tinh dé dénh gia nguy co x6i 16 bd song
Hong khu vuc Ha Noi phuc vu khai thac st dung bén viing ving dat ven séng (Hinh 2).

105°200°E 105°30'0°E 10540°0°E 108°5010°E 106°00°E
1 I 1 h

P
z P z
b | &% )8
S ¥ &
rd
. s
O

K 2s

21°80°N
1

20°500°N

=y -

N
1

20°500°N

Chu giai
- Khu vire nghién ciru "‘\\

R . R {
! Ranh gi¢i Huyén

" Phi Xuyén
%

Ung Hoa \l\
|

e )
5 ¢ b
Cét Km Y myouc e ?r/—; ~
K "~ \\”__’) ~4
—— Pé o~ ¢

£ . by 7 z
el 1 3 % K f L3
8 Nuwée mat 7 B
; 5 N\\LM’,« g

Ranh gi¢i Ha N§i 10 5 0 10 20 Kilometers

T
T T
105°200'E 105°300°E 105°40'0'E 105°500"E 108°00'E

Hinh 2. Khu vuc Song Hong Ha Noi

3. PHUONG PHAP PANH GIA DU BAO XOI LO PUONG BO

3.1. Tong quan phuwong phip

Su phat trién cua vién tham di lién vé6i su phat trién cua cong nghé¢ vii try phuc vu cho
nghién ctru Trai Dat va vii try. Cac anh chup ndi stereo theo phuong dimg va xién cung cap baoi
Gemini (1965) d3 thé hién vu thé cua cong viéc nghién ciru Trai Dat bang cac buc anh cia né.
Tiép theo, tau Apolo cho ra san pham anh chup ndi va da phd kich thude 70mm chup vé Trai Dat
da cho ra cac thong tin hitu ich. Nganh hang khong vii tru Lién X0 (cii) va hién nay 1a Nga gop
ph?m tich cuc vao viéc nghién ctru Trai DAt tir vii tru. Céc nghién ctru da dugc thuc hién trén cac
con tau vi tryu ¢6 nguoi nhu Soynz, cac tau Meteor hodc Cosmos hoac trén cac tram chao mung
Salyut. Anh chyp tir vé tinh Cosmos trén 5 kénh khac nhau véi kich thudc anh 18x18cm. Ngoai
ra cac anh chup tu thiét bi chup KATE-140, MKF-6M trén tram quy dao Salyut cho ra 6 kénh
anh thudc dai phd 0.4 dén 0.89pum. Vi d6 phan dai mat dat tai tam anh dat 20x20m.
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Tiép theo voi vé tinh nghién ciru Trai Dat ERTS-1 (sau ddi tén 1a LANDSAT 1) 1a cac vé
tinh thé hé mdi hon véi tén LANDSAT 2, LANDSAT 3, LANDSAT 4 va LANDSAT 5,
LANDSAT 6 va LANDSAT 7. Ngay tir ¢au, ERTS-1 mang theo bd cam MSS (may quyét da
pho) v6i bon kénh pho khac nhau va b cam RBV (Return beam Vidicon) véi ba kénh phé khac
nhau. Ngoai LANDSAT 2, LANDSAT 3 con ¢ cac vé tinh SKYLAB (1973) va HCMM (1978).
T nam 1982 1a cac anh chuyén dé dugc thyc hién trén cic vé tinh LANDSAT TM 4,
LANDSAT TM 5, LANDSAT 7 ETM véi kénh phd khac nhau tir dai séng nhin thiy dén hong
ngoai nhiét. Piéu nay cho phép kha ning nghién ctru Trai Dat tir nhiéu dai phd khac nhau.

Pdng thoi v6i viée phat trién cua cac anh vé tinh Landsat, cac anh vé tinh ctia Phap 13 vé tinh
SPOT (1986) va6i do phan dai khong gian 20 x 20m, anh v¢ tinh ctia Nhat nhu MOS-1 phuc vu cho
quan sat bién (Morine Observation Satellite), anh chup dugc tir v€ tinh cta An Do IRS-1A. Thoi dai
bung nd cua Internet va cong nghé tin hoc d thuc dy sy hinh thanh cta ki thuét xir 1y anh sb trong
vién tham két hop véi hé thong tin dia 1y, hé thong dinh vi toan cau cung cap nhiéu thong tin bd ich
cho céc nghién ctru thude cac khoa hoc vé Trai Dat bang vién tham ngdy cang phat trién.

Trén thé gidi, da co rat nhiéu nghién ctru st dung tu liéu vién tham dé phan loai mat nudc tir
anh vé tinh da thoi gian, sau d6 chong xép & nhan dang va danh gia bién dong dudng bo. Vi du,
nghién ctru ctia El-Asmar va Hereher (2011) vé bién dong bo bién phia dong déng bang song Nile
béng ca 2 chi s6 NDWI va MNDWI cho 2 loai b cam thu nhan anh khac nhau. Nghién ctru cua
Chand va Acharya (2010) vé bién dong dudng bo va nude bién dang doc theo bd bién khu bao ton
dong vat hoang di Bhitarkanika, Orissa. Nghién ctru ctia Feyisa va cong sy (2013) vé chi sb trich
xuit nudc ty dong AWEInsh dung loai bo dbi tuong khong c6 nude (khu dit xdy dung) va
AWEIsh dung dé loai bo nhitng ddi tuong AWEInsh khong thé loai bo dugc.

Bén canh d6, da c6 nhiéu nghién cuu vé bién dong duong bo duge thuc hién ¢ Viét Nam
trong nhitng nam gay day. Vi du nghién ctru ciia Phan Kiéu Diém va cong su (2013) vé danh gia
tinh hinh sat 1, boi tu khu vuc ven bién tinh Ca Mau va Bac Liéu tir 1995 - 2010 st dung vién
tham (phuong phap phan ngudng va ty sé anh) va cong nghé GIS. Nghién ctru ciia Nguyén Vin
Trung va Nguyén Vin Khanh (2016) vé dién bién duong bo khu vyuc cta song Dai, song Thu
Bon, Quang Nam bang phuong phap ty sé anh.

Hi¢n nay, cac dir liéu anh dugc cung cép boi cac nudc My, Phap, Nga, Nhat Ban va mdt )
nuée khac nhung chii yéu 1a My, dé giai doan anh thi c6 cac phan mém chuyén dung nhu la:
IDRISI (My), ER-Mapper (My), PCI (Canada), ERDAS (My), DIDACTIM (Phap), ENVI (M¥)
két hop v6i phan mém ArcGIS. O Viét Nam hién nay céac dir li¢u anh va cac phan mém nay da
duogc sir dung nhiéu trong cac nghién ctru khac nhau nhu: danh gia x6i 16 & ving nui, bién dong
dudng bo bién do bién ddi khi hau, bién dong x6i 16 by song, bién dong dién tich ring..., bai kha
ning co6 thé danh gia trén mot vang phi rong 16n, c6 tinh bao quat cao va giup ngudi nghién ciru
¢ thé nhan biét quy luat bién d6i cua dbi twong nghién ciru mot cach nhanh hon so véi cac
phuong phép tinh toan khac.

3.2. Dir liéu nghién ctru
Nghién ctru st dung bo anh Landsat, 6 phéan giai 30x30m dugc cung cap bdi Cuc Khao sat

Dia chat Hoa Ky (USGS) trong giai doan tir nim 1972 dén nam 2019 véi tan suat 5 nim mot
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anh. Ngoai ra con st dung dir liéu anh Google Maps va tinh ndng xem anh theo thoi gian cta

Google Earth. Chi tiét dwoc thé hién trong bang dudi.

Bang 1. Dit liéu anh vién tham duoc sir dung

STT Tén anh Loai anh Ngay chup
1 |LMO1 _L1TP 136045 19721006 20180429 01 T2 Landsat 1 06/10/1972
2 |LMO2 L1GS 136045 19751229 20180426 01 T2 Landsat 2 29/12/1975
3 |LMO02 _L1GS 136046 19751229 20180426 01 T2 Landsat 2 29/12/1975
4 |LTO5_L1TP_127045 19860701 20170221 01 TI Landsat 5 07/01/1986
5 |LTO5_L1TP 127046 19860701 20170221 01 T1 Landsat 5 07/01/1986
6 |LTOS5 L1TP 126046 19901009 20170214 01 T1 Landsat 5 09/10/1990
7 |LTOS5 _L1TP_ 127045 19901016 20170128 01 T1 Landsat 5 16/10/1990
8 |LTO5 LITP 126046 19950905 20170108 01 T1 Landsat 5 05/09/1995
9 |LTO5 L1TP 127045 19951030 20170106 01 T1 Landsat 5 30/10/1995
10 |LEO07 LI1TP 127046 20001104 20170209 01 T1 Landsat 7 04/11/2000
11 |LEO7 LITP 127045 20001104 20170209 01 T1 Landsat 7 04/11/2000
12 |LE07 L1TP_126046 20051010 20170112 01 TI Landsat 7 10/10/2005
13 |LEO07 _L1TP_127045 20050729 20170113 01 TI Landsat 7 29/07/2005
14 |LEO07 _L1TP_127045 20101031 20161212 01 TI Landsat 7 31/10/2010
15 |LEO07 LI1TP 127046 20101031 20161212 01 T1 Landsat 7 31/10/2010
16 |LE07 LITP 126046 20151022 20161018 01 T1 Landsat 7 22/10/2015
17 |LEO07 LITP 127045 20150709 20161024 01 T1 Landsat 7 09/07/2015
18 |LCO8 L1GT 229198 20191010 20191018 01 T2 Landsat 8 10/10/2019
19 |LCO08 L1TP 127045 20190930 20191018 01 T1 Landsat 8 30/09/2019

3.3. Phwong phap nghién ciru

Phuong phép nghién ctru dugc tién hanh theo cac budc sau: (1) tién xir Iy anh, (2) trich xut

dudng bd va (3) tinh toan bién dong dudng bd bang (Digital Shoreline Analysis System - DSAS),

cac bude nay déu duoc xtr 1y trén phin mém ArcGis 10.5.

Trich xust Tinh toan bién
Tién x( Iy anh s dong dwong bo
ey béing DSAS

*Hiéu chinh anh ¢ Tinh toan

AL Tinh toan héi
« X Iy 13i anh chi s6 MNDWI quy tuyén tinh
* Phan nguéng LRR

e Tang cwd'ng

d ) gia tri @& trich
chat lwong anh

xuét dwdng b
* C4t ghép anh

Hinh 3. Céac budc thuc hién nghién ciru
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Buérc 1: Tién xir 1y dnh

Nghién ctru str dung phan mém ENVI dé tién hanh xr 1y anh vé tinh. Phan mém ENVI -
Environment for Visualizing Images 1a mot phan mém xir 1y anh vién thim manh véi cac dic
diém: hién thi, phan tich anh véi nhiéu kiéu dit liéu va kich ¢& anh khac nhau, méi trudng giao
dién than thién, cho phép lam viéc véi timg kénh pho riéng 1¢ hodc toan bd anh va co cic cong
cu chiét tach phd, str dung thu vién pho, va cac chirc ning chuyén cho phan tich anh phan giai
phd cao. Phan mém dugc viét trén ngdn ngit IDL - Interactive Data Language, ddy 1a ngon ngit
1ap trinh c4u trac, cung cip kha ning tich hop gitra xur Iy anh va kha ning hién thi voi giao dién
d6 hoa dé str dung.

Céc anh vé tinh sau khi tai vé s& duoc hiéu chinh hinh hoc va anh huong cua khi quyén bang
cong cu Dark Subtration va Radiometric Calibration ¢6 sin trong ENVI nham loai bo céc sai s6 bién
dang va xdy dung mdi lién hé gira hé toa d6 anh va hé toa do quy chiéu anh. DPbi véi cac anh
Landsat 7 bi 18i soc sé& sir dung cong cu Landsat Gapfill dé xtr 1y 16i. Ddi v6i nhitng nim ving nghién
clru nam trén 2 anh khéac nhau s& dugc cit ghép dé tao thanh anh khu vyc nghién ctru hoan chinh.

Céc anh vé tinh sau d6 duoc ting cuong chit lugng anh nham tang tinh d& doc, d& hiéu cua
anh cho nguoi giai doan, ning cao kha ning cung cip théng tin ctia anh. Viéc ting cuong do
phan giai ctia kénh anh rat hitu dung trong viéc nhan biét va tach nude, gitp cho viéc xac dinh
dugc ranh giéi nuée mot cach chinh xac hon. C6 nhiéu phuong phap ting cudng chat luong anh
nhu pansharpening, bién ddi cAp d6 xam, bién doi histogram, t6 hop mau, bién d6i mau giira hai
hé RGB (Red, Green, Blue) va HIS (I - Intensity: cudng d6 mau - lién quan dén cudng do chiéu
sang, H - Hue: sic mau - lién quan dén dai song trung binh, S - Saturity: mat do - lién quan dén
d6 tinh khiét ctia mau). Sau d6 cac anh s& duogc cit theo ranh gii khu vuc nghién ctiru bang cong
cu Subset Data from ROls.

Hinh 4. Anh vé tinh truéc khi duoc xtr 1y Hinh 5. Anh vé tinh sau khi duogc xur ly

Budre 2: Trich xuit duwong bor

Dé trich xuat duong bo, nghién ctru sir dung phuong phap phan tich dudng bo ban ty dong
dugc 1am ndi bat thong qua chi sd khac biét nudc diéu chinh MNDWI (Modified Normalized
Difference Water Index) c6 két hop véi phan tich gia tri ngudng. Chi s6 MNDWI sir dung dai
mau xanh 14 cay (Green) va SWIR 1 dé ting cuong cac dic diém nude. N6 ciing lam giam céc
dic diém khu vuc xdy dung thudng twong quan véi nude trong cac chi sb khac. Chi s6 MNDWI
cho phép phan biét twong ddi dbi tuong dit voi nude va duoc hién thi theo cong thirc:
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Green—SWIR 1
Green+SWIR 1

MNDWTI =

Trong d6: Green 1a kénh mau xanh 14 (0,52 - 0,6 um). SWIR 1: kénh hong ngoai gitta
(1,55 - 1,75 pm). D6i véi ting loai anh landsat s& twong ung v&i cac kénh khic nhau theo
bang bén dudi.

Bang 2. Cac kénh anh Landsat véi tung loai anh

Ve tinh Kenh (micrometers) | (mters)
Kénh 4 0.5-0.6 80
Kénh 5 0.6-0.7 80
Landsat 1-3
Kénh 6 0.7-0.8 80
Kénh 7 0.8-1.1 80
Kénh 1 0.45-0.52 30
Kénh 2 0.52-0.60 30
Kénh 3 0.63-0.69 30
Landsat 4-5 Kénh 4 0.77-0.90 30
Kénh 5 1.55-1.75 30
Kénh 6 10.40-12.50 60 (30)
Kénh 7 2.09-2.35 30
Kénh 1 0.45-0.52 30
Kénh 2 0.52-0.60 30
Kénh 3 0.63-0.69 30
Landsat 7 Kénh 4 0.77-0.90 30
(BO cam ETM+) Kénh 5 1.55-1.75 30
Kénh 6 10.40-12.50 60 (30)
Kénh 7 2.09-2.35 30
Kénh 8 0.52-0.90 15
Kénh 1 - Coastal aerosol 0.433 -0.453 30
Kénh 2 - Blue 0.450 - 0.515 30
LDCM - Landsat 8 Kénh 3 - Green 0.525 - 0.600 30
(BO cam OLI
va TIRs) Kénh 4 - Red 0.630 - 0.680 30
Kénh 5 - Near Infrared (NIR) 0.845 - 0.885 30
Kénh 6 - SWIR 1 1.560 - 1.660 30
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Bang 2 (tiép theo)

uiesing | 06 hin g
Kénh 7 - SWIR 2 2.100 - 2.300 30
Kénh 8 - Panchromatic 0.500 - 0.680 15
Kénh 9 - Cirrus 1.360 - 1.390 30
Kénh 10 - Thermal Infrared (TIR) 1 10.3-11.3 100
Kénh 11 - Thermal Infrared (TIR) 2 11.5-12.5 100

Pé tinh dugc chi s6 MNDWI, trong ENVI cung cdp céng cu Band Math dé xtr 1y. Cac anh
chi s6 MNDWI nhén duogc cia cac ndm d3 thé hién rat rd nét sy khac biét gilra cac ddi tuong

nuoc va khong nude.

Hinh 6. Két qua tinh toan chi s6 MNDWI nam 2019

Sau khi tinh toan chi s6 MNDWI thu duoc céc raster, cac d6i tuong phan theo cap do xam tir
~3.36 dén 1 tiry vao anh timg ndm.

Gia tri ngudng duoc chon tir viée phan tich cac ngudn thong tin khac nhau: hinh dang biéu
do, entropy, tuong quan khéng gian, d6 xam... Trong nghién ctru nay, st dung phan tich dic tinh
ctia biéu d6 do xam theo phuong phap cua Otsu nim 1975. Phuong phap ndy dwa ra cach phan
ngudng dua trén co so hinh dang biéu d6 dé chiét tach nudc mat, phan tich phan bd biéu d6 do
xam, so sanh diéu chinh ngudng dé cudi cing dwa ra duoc ngudng hop 1y cho ving nghién ciru.
Trong nghién cuu gia tri pixel dugc chon la nudc co6 gia tr1 > 0.14

Két qua trich xuat duong bo sau d6 dugc chuyén sang Google Map dé kiém tra d6 chinh xéac
bang cach ldy 200 diém ngiu nhién trén dudng bd dé tién hanh so sanh.
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Hinh 7. Cac diém kiém tra duong bd nam 2019

Buéc 3: Tinh toan bién dong

Dya vao két qua dudng bd duge trich xuit cho cac giai doan thoi gian, tbc do bién dong
duong bo dugce tinh toan bang cong cu DSAS. DSAS 1a méot tmg dung phan mém c6 sin mién
phi hoat dong trong phan mém Arcgis. DSAS tinh toan sd liéu thdng ké vé ty 1& thay d6i cho mot
chudi dir lidu véc to dudng bd theo thoi gian thong qua viée tao cac tuyén cit ngang vudng goc voi
dudng bo tir dudng co so duoc xay dung 150 m vé phia dét lién, cdc mit cit cach nhau 100 m.
DSAS c6 nhiéu phuong phap tinh toan thong ké bién dong duong bo nhu sy dich chuyén duong
b (NSM), khoéng tin cdy ctia hdi quy tuyén tinh (LCI), d6 l1éch chuan (LSE), ty 1& diém cudi
(EPR), téc d6 trung binh (AOR), hdi quy tuyén tinh (LRR), ty 1& hdi quy tuyén tinh theo trong s6
(WLR), gap gy (JKR)... Nhung dé tinh dwoc gia tri tdc do bién d6i duong bo (sat 16 hodc bdi ty)
qua céc thoi ky thi chi s6 hoi quy tuyén tinh 1a thich hop nhat. Phuong phap hdi quy tuyén tinh
(LRR) bao gém céc dic diém sau: (1) tat ca dir liéu duoc sir dung, bat ké thay ddi vé xu hudng
hodc d¢ chinh xéc, (2) phuong phap nay hoan toan la tinh toan, (3) tinh toan dya trén cac khai
niém théng ké duoc chip nhan va (4) phwong phap nay d& sir dung. Vi viy né dugc chon dé thuc
hién trong nghién ctru nay.

4. KET QUA PHAN TICH

Két qua phan tich cho thdy dudng bd khu vuc song Hong Ha Noi co sy x6i 16 khac nhau
nhau trong giai doan 1972 - 2019, dé thuan tién cho viéc danh gia tac gia chia lam 4 khu vyc nhu
sau:

4.1. Khu vue 1 (tir Km 0 dé Hiru Hong t6i Km 30 dé Hiru Hong)

Két qud phéan tich dir liéu anh v¢ tinh cho théy trén doan song Khu vuc 1 nay hién tuong x061
16 da dién ra rat phurce tap. Vi tri x61 16 manh qua céc giai doan tai Khu vuc 1 tp trung tai Km 90
Ta Thao, Km93 - Km 101 Ta Thao, Km 102 - Km 105 Ta Thao, Km 0 - Km 5 Hitu Hong,
Km 15 - Km 19 Hiru Hong, Km 0 - Km 6 Ta Hong, Km 24 - Km 30 Hiru Hong, Km 8 - Km 16
Ta Hong (Hinh 8, 9, 10). X6i 16 xay ra ca hai bén bd ta va b hitu bdi cac nguyén nhan: Khu vuc 1
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1a noi hop luu ctia ba con séng (song Pa- song Thao- song Lo) cac dong chay thic dy 13n nhau
tao nén cac dong chay rdi xoan 6c¢ rat phirc tap. Khi cic vong xody ap sat bd thuong gy x6i 16
din dén sat 10, sup d6 bd nhanh chong. Khu vuc c6 dang dia hinh chit U nguogc, long song duoc
mé rong ¢ chd t6i gan 4 km va ludn c6 xu hudng phat trién vé phia bac. Tai khu vuc dinh cong
(thudc xa Thuy Van, Tan Dtrc va Minh Nong) dong chu luu thuong ap sat bo gay sat 16 thuong
xuyén & khu vuc nay. Didu ndy hoan toan phi hgp véi quy luat tw nhién, x6i 16 bo séng thuong
xay ra phia bo 16m cta khic udn. Khu vuc nay bd cd céu tao dia chat 1 tram tich bo rdi
Holocen, phan bd tir trén xudng dudi gdm: sét pha, cat, cat pha. Cac 16p cat phia dudi 1a diéu
kién thuan lgi cho dong chéy rira troi gy sut 16 cac 16p dat phia trén. Ngoai ra, hién tugng x6i 16
xay ra do tac dong cua sy diéu tiét nuéc cua nha may thiy dién Hoa Binh, thiy dién Son La trén
song Da, thiy dién Tuyén Quang va thuy dién Thac Ba dén nay, luu lugng bun cat tai cac tram
do c6 su thay doi déng ké theo cac giai doan khac nhau tir naim 2000 dén 2019 sy thay doi nay
déu c6 xu thé giam dan, trong khi d6 nhu cau cat cang 16n, luong cat khai thac cang nhiéu, dan
dén hién tuong x6i 16 bd cang dién ra phuc tap.
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Hinh 8. Biéu d6 dién tich x6i 16i khu vuc 1 qua céc giai doan
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khu vuce 1 giai doan tur 1972- 2019
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4.2. Khu vye 2 (tir Km 30 dé Hiru Hong t6i Km 54 dé Hiru Hong)

Sau khi cac nhanh séng chinh hop nhét tai khu vuc ngi ba Thao Da, dong song Hong chay
trong long dan duy nhét trén ving chau tho trude khi phan chia ra cac nhanh phu khac nhau trén
ving dong bang thap. Xu thé long din song Hong chuyén dich dan vé phia nam (bén bd phai) ¢6
anh hudng 16n t6i d6 an toan ciia cac tuyén dé ngan 1ii dd duoc xay dung tir 1au doi. Trong Khu
vuc 2, doan song H@)ng tur dia phan xa Van Phac (huyén Phuc Tho) té1 xa Thuy Phuong (huyén
Tir Liém) bién d6i manh mé& nhat, do khoang cach hai tuyén dé bén bo trai va phai rong 3 - 5km
va 1ong song duge mé rat rong trong mua nude 16n. Anh hudng ciia cac tuyén dé va hoat dong
nhan tao trén dong song chi phéi manh mé tdi qua trinh phét trién ty nhién cia long dan song
ngoi. Poan tir x4 Son Tay dén xa Hong Ha, do dong chu luu 4p sat by nam, hién tuong x6i 16
dién ra bén bo phai thudc dia phan cac xa Trung Ha, Van Ha, Trung Chau, Tho Xuén va Hé)ng
Ha. Piéu dang luu y 1 hién tugng x6i 16 kéo dai tir Km 15 dén Km 34 Ta Hong. Khu vuyc 2 long
dan song Hong md rong va co qua trinh phan chia dong chay lap di lap lai gitra mot 1ong dan
chinh v61 mot (hoac nhiéu) long dan phu, 1a kiéu long dan dang phat trién manh & khu vuc long
song rong, dong song Hong chuyén hudng chay cat thing sang udn khuc da gy ra xoi 16 rat
manh bén bo tréi. Trén doan tir xi Hong Ha dén xa Pong Ngac bo song x6i 16 va bdi tu tiy
thudc vao trang thai long dan, khi chay cat thang chu yéu gy ra xoi 10 bén bd phai (cac huyén
Pan Phuong, Tir Liém) va ving bo x6i 16 ndm st tuyén dé ngan 1i. Nguoc lai, khi dong song
chay udn khuc, gy ra x6i 16 manh bén b trai, noi ¢6 nhidu ving dan cu ndm ngoai tuyén dé
thudc cac huyén Mé Linh va Pong Anh. Ngoai hudng bién d6i cuia dong chay gay ra x6i 10, khu
vuc ndy ciing c6 ciu tao dia chat 1a trim tich bo roi Holocen, phan bd tir trén xudng dudi gom:
sét pha, cat, cat pha dong thoi chiu tic dong diéu tiét cia cac thuy dién. Day 1a nhitng nguyén
nhan chinh gay nén hi¢n tugng x6i 16 bo.

Céc vi tri x6i 16 manh qua cac giai doan tai Khu vuc 2 nhu: Km 30 Hiru Hong - Km 9 Van
Cbc dén Km 13 Van Coc, Km 41 dén Km 42 Hitu Hong (xa Hong Ha), Km 39 - Km 47 Ta Hong,
Km 46 - Km 48 Hitu Hong, Km 49 + 300 - Km 54 Hitu Hong, Km 50 - Km 54 T4 Hong va dién
tich x6i 16 thé hién qua (Hinh 11, 12, 13).
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Hinh 11. Biéu d6 dién tich x6i 10 khu vuc 2 qua cac giai doan
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Hinh 13. Két qua phan tich bién dong dudng bd khu vuc 2 giai doan tir 1972 - 2019

4.3. Khu vue 3 (tir Km 54 dé Hiru Hong t6i km 80 dé Hiru Hong)

Khu vuc 3 tiép ndi khu vuc 2, sau khi séng Dy (bén bo phai) va song Ca L (bén bd trai) bi
chia cit khoi long dan chinh do céng cudc tri thiy, ving chia nude dau tién trén chau thd chuyén
sang khu vic Ha Noi, theo hai huéng: Song Pudng chay sang hé thong song Thai Binh ¢ Dong
Bic chéu thd - Song Hong tiép tuc chay trén ving chau thd chinh vé phia Pong Nam.

Dién bién x6i 16 - bdi tu xay ra rat phirc tap & ving phén chia nuéc nay, c6 anh huéng 16n téi
tuyén giao thong duong thily va an toan cic cong trinh ven bd (nha & ven bai song, tru cdu Long
Bién, bén cang Ha Noi...). Hién tugng x6i 1¢ dién ra ca hai phia b song Hong, trong d6 ving
x6i nghiém trong bén bo phai thudc cac phuong Phu Thugng - Nhat Tan (quan Tay HO), ving
x61 nam sat tuyén dé chinh trén tuyén dai gin 3.5km, bén bo trai c6 mot s6 doan x6i cuc bo tai
bdi TAm X4. Do dong chay nhiéu 1an dbi hudng, da giy ra xo6i 16 - bdi tu manh hai bén bd va céac
béi giita song Hong. Bén bd phai dién ra bdi tu - x6i 16 xen k& trén doan bo thudc cac phuong
Ta Lién - Yén Phy - Phic X4. Tiép d6 1a doan bo tir phuong Yén Phu téi phuong Bach Pang bi
x6i 16 manh, trong d6 c6 khu vuc chan cau Long Bién. Bén bo trai, hién tuong x6i 16 xay ra trén
doan bo thude cac phuong Ngoc Thuy - Bd Dé (Q. Long Bién) trén chiéu dai 2.0km. Hién tuong
x6i 16 dién ra cha yéu trén cac doan bd ndm ké cac dinh cong, thudc dia phan cac xa Bat Trang,
Vian Phuc (bén bo trai); cac xa Yén My - Duyén Ha (bén bd phai). Ngoai ra, cac vi tri x61 1&
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manh qua céc giai doan tai Khu vuc 3 nhu: Km 54 - Km 54+ 500 Hiu Héng, Km 55 - Km 60
Ta Hong, Km 62 - Km 64 Ta Hong, Km 57+300 - Km 58+500 Hiru Hong, Km 60 - Km 64 Hitu
Hong, Km 64 - Km 65 Hitu Hong, Km 65 - Km 67 Hiru Hong, Km 69 - Km 72 Ta Hong, Km 71
- Km 72 Hiru Hong, Km 74 + 400 - Km 78 Ta Hong, Km 73+500 - Km 75 Hiru Hong va dién
tich x61 16 Khu vuc 3 qua céac giai doan dugc dugc thé hién trong (Hinh 14, 15, 16).
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Hinh 14. Biéu d6 dién tich x6i 16i khu vuc 3 qua céc giai doan
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Hinh 16. Két qua phan tich bién dong dudng bd khu vire 3 giai doan tir 1972 - 2019
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4.4. Khu vuc 4 (tir Km 80 dé Hiru Hong téi km 117 dé Hiru Hong)

Khu vuc 4 tiép ndi khu vue 3, voi dia hinh long dan thoai dan vé phia nam, hién tugng
x6i 16 dién ra chu yéu trén cac doan bd nim ké cac dinh cong, thudc xd Van Phuc (huyén
Thanh Tri) bo phai, xa Thing Loi (huyén Vin Giang). Dong chay chuyén hudng tac dong
thang vao bo phai xa Duyén Théi (huyén Thudng Tin) giy ra x6i 16 manh tai khu vyc nay.
Pén khu vuc xi Ty nhién (huyén Thuong Tin) dong chia 1am hai va gy ra x6i 16 manh phia
dong chinh. Tiép tuc xudi dong theo phia Nam tai cac vi tri dinh con thudc xd Nhué Duong
(huyén Khoai chau) x6i 16 xuét hién manh. Ngoai ra con ¢é cac vi tri x0i 16 manh qua cac giai
doan tai Khu vyc 4 nhu: Km 94+500 - Km 98 Hiru Hong, Km 100 - Km 103 Hitu Hong,
Km 102 - Km 112 Ta Héng, Km 105 - Km 113 Hitu Héng, Km 116 - Km 117 Hitu Hong va
dién tich x61 16 Khu vuc 4 qua céc giai doan dugc trinh bay trong (Hinh 17, 18, 19) sau:
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Hinh 17. Biéu d6 dién tich x6i 16 khu vuc 4 qua cac giai doan
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bo khu vyce 4 giai doan tir 1972 - 2019
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5. KET LUAN VA KIEN NGHI

- Két qua ¢ day 1a phu hop véi két qua khao sat thuc dia, cac phuong phap tinh toan mé hinh
tich hop diéu kién k¥ thuat ty nhién vé xu hudng x6i 16 trong nhitng nim gan day.

- Trong nghién ctu nay, phuong phép phén tich sir dung anh v¢ tinh Landsat 2, 5, 7 va
Landsat 8 di duoc st dung dé danh gia x6i 10 bd khu vuc song Hong Ha Noi trong giai doan tir
nim 1972 dén 2019 da cho két qua & day 1a phu hop véi két qua khao sat thuc dia, cac phuong
phap tinh toan mo hinh tich hop diéu kién k¥ thuat ty nhién vé xu huéng x6i 16 trong nhitng nim
gan day.

- Két qua cho thay dudng b khu vire bd song Hong dang c¢6 nhiing thay d6i dang ké cho ting
khu vuc v6i toc d va thoi diém khac nhau, sy thay doi nay dugc lugng hoa bang dién tich x6i 10
tir nam 1972 dén 2019 14 hon 31 triéu m” & khu vuc 1, khu vuc 2 14 46 triéu m”, khu vue 3 hon
10 triéu m’, khu vuc 4 1a hon 14 tri¢u m’.

- Bén canh d¢6 ciing xuét hién cac khu vyuc boi tu hinh thanh bai boi 16n anh hudng dén giao
thong duong thuy nhung ciing mo rong dién tich khai thac hiéu qua néu duoc kiém soat tét.

- Két qua ctia nghién ctru nay c6 thé duoc sir dung nhu tai liéu tham khao nham phuc vu cho
cong tac quan 1y bén vitng dudng bo va dua ra cac bién phap han ché x6i 16. Tir d6, gitp cac nha
hoach dinh chinh sach dua ra chién lugc khai thac st dung vung déat ven song H@)ng mot cach
hiéu qua va bén viing.

- Kién nghi, tiép tuc nghién ciru hoan thién phwong phap phan tich dit liéu anh vé tinh lam
co s6 1ap quy hoach khu vyc nghién ctru mot cach hiéu qua va bén ving trong tuong lai.
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UNG DUNG CONG NGHE 3D LASER SCANNER TRONG CAC DU AN
QUAN TRAC KIEM PINH BON CHUA XANG DAU

ThS. Nguyén Hoai Nam', ThS. Nguyén Xuéan Long’, ThS. Nguyén Vin Hung’
"2 Vién Khoa hoc cong nghé xay dung
) TOPCON Corporation

TOM TAT: Phuong phép sir dung cong nghé 3D Laser Scan dang din dugc ung dung trong cac du an
quan tric kiém dinh bon bé chira xang dau. Két qua cong tac quét la dit lidu dang Point cloud sau d6 duoc
input vao phdn mém Aplitop TcpScancyr, phan mém MagnetCollage hodc cac phan mém chuyén dung
khac d@é xtr 1y va hién thi. Viéc tng dung céng nghé Scan 3D dem lai hiéu qua vé kinh té, thoi gian va co
do chinh xac cao.

TU KHOA: 3D Laser Scan, bé dau, quan tric kiém dinh.

ABSTRACTS: The method of using 3D Laser Scan technology based on API 653 standards of the United
States is gradually being applied in monitoring and inspection projects of petroleum storage tanks. The
result of the scan is Point cloud data, which is then input into Aplitop TcpScancyr software,
MagnetCollage software for processing and display. The application of 3D Scan technology improves
economic efficiency, time saving and high accuracy.

KEYWORDS: 3D Laser Scan, Oil tank, Monitoring and inspection.

1. MO PAU

Cong nghé quét 3D mat dat (Terrestrial Laser Scanner) d3 mé ra xu hudng méi trong cong
tac do dac va xay dung dir li¢u dia khong gian, cong trinh, ... trén mo6 hinh 3D mdt cach nhanh
chong, v6i chinh xac cao. Két qua quét Laser 1a dit liéu dam may diém (Point Cloud) chira nhiéu
thong tin phong pht cung hinh anh truc quan, thuan tién cho cac nghién ctru ddnh gid, phan tich
va kiém tra cong trinh.

Hién nay ¢ Viét Nam c6 nhiéu td hop nha may loc hoa dau: Dung Quét, Nghi Son, Long
Son, ciing voi d6 1a nhiéu kho bon chira ddu c6 quy dinh rat cao vé d6 an toan; yéu ciu can
¢ cac bao cao thuong xuyén vé hién trang va danh gia an toan kip thoi. Phuong phap toan
dac truyén thong van dang duoc sir dung rong rai, tuy nhién con nhiéu han ché. Bai bao gidi
thiéu mot hudng tiép can moéi, tng dung cong nghé 3D Laser Scanner trong cac du 4n quan
tric kiém tra bon bé cho phép giam sat kiém tra cong trinh nhanh chéng, an toan va chinh

Xac cao.

2. PHUONG PHAP TOAN PAC TRUYEN THONG

Quan tric bang cong nghé truyén thong toan dac c6 wu diém 1a dé thyc hién, quen thudc, tuy
nhién khong phan anh dugc toan bd bé mat cua bdn bé ma chi danh gia qua mdt ) luong han
ché diém quan tric. Viéc nay s& trd nén kho khin, va kém an toan voi ngudi quan tric khi mot s6
du 4n yéu cdu quan tric tir phia bén trong ctia bon bé, ngudi va may lam viéc, thu thap dit liéu

trong long bon be s€ trd nén rat nguy hiém.
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Hinh 1. So d0 bd tri tram may va diém quan tric

Laser Scanner v6i tinh nang tuy dong quét, diéu khién tir xa, chi can thiét 1ap tram may xong,
can bd khao sat c6 thé ra ngoai 10ng cac bon bé trong khi thiét bi tr dong quét. Viéc ndy nham
dam bao tdi da an toan, stcc khoe cua nguodi van hanh thiét bi trong diéu kién 1am viéc khong
gian han ché, c6 nhiéu rui ro vé khi chay nd trong khu loc hoa dau.

3. CONG NGHE 3D LASER SCANNER
3.1. Gidi thi€éu chung va nguyén ly hoat dong ciia may Scan 3D

Laser Scanner mit dat (Terrestrial Laser scanner) 1a dang cong nghé thu thap dir liéu tu
dong, voi két cau gdm 2 motor quay theo chiéu ngang va chiéu doc, gitp sensor cia may thu
dugc tin hiéu tir tit ca cac hudng cta cac ddi twong trong khong gian. Nguyén 1y hoat dong cua
may quét 3D mit dat 14 sir dung tin hiéu Laser dé do khoang cach tir may quét dén ddi tuong, tai
mot thoi diém may bén mot tia (hodc chum tia) dén ddi tuong va nhén tin hi¢u phan hdi, déng
thoi may s& do goc bang va goc dung. Tir d6, theo nguyén 1y toa do cuc, may s& xac dinh dugc
toa d0 X, Y, Z cua cac diém trong khong gian.

Trong may 3D Scanner khoang cach tir may do dén d6i tuong dugc x4c dinh theo nguyén 1y do
xung (TOF - Time of Flight) hoic do pha (Phase Shift). Thoi gian thyuc hién scan mdi tram may tir:
5-10 phut (hodc c6 thé 1au hon tuy vao do phan gidi dugc lua chon). Lya chon d§ phan gidi cang cao,

thoi gian scan s€ lau hon, mat do diém cua dix liéu thu thap s€ cao hon va chi tiét hon.

3.2. Quy trinh do va xir Iy s6 liéu

Thuc hién xu 1y s6 liéu do theo cac budc: Pose Scan, Colorize Scan from Images, Stitch
panoramas, Filter Scan, Smooth Filter.
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Tu dong registration khi may dugc thiét 1ap theo phuong phép giao hoi.
Adjustment/Hi¢u chinh lai toan b mo hinh.

Hoan thanh xu 1y s6 lidu, xuét dit lidu point cloud ra cac dinh dang dé phan tich s6 liéu do.

Thénh l§p mée khéng ché tric dia

(cdic méce nay phii én djnh @& dinh gid két qua
quan tric theo chu k)

- Scum hign fmrdmg

- Cfin méy va thigt 1§p tram médy thee phuong
phdp todn dae

- Céi 44t cfic théng 86 Scan

- Tién hanh Scan vi xem lai két qué Scan

- Chuyén sang tram mdy tiép theo

Triit s6 ligu sang médy tinh v xir I¥ 56 lidgu do

Hinh 3. Thiét lap tram may trén cong trinh

Str dung phan mém chuyén dung: Tinh toan phan tich dit liéu, tao mat cat, tir dit liéu do va
dir lidu thiét k&, dir lidu cac chu ky do. Két luan, danh gia va bao cao két qua.
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Hinh 4. Dit liéu scan duoc thuc hién bang thiét bi GLS-2200, xir 1y va hién thi trén phan mém
MagnetCollage

4. NGHIEN CUU, UNG DUNG CONG NGHE 3D LASER SCAN TRONG CONG TAC
QUAN TRAC KIEM TRA BON CHUA, THUC NGHIEM TAI NHA MAY LQC DAU
NGHI SON

4.1. Giéi thi€éu cong trinh thwe nghiém

Khu lién hop NSRP - Nghi Son Refinery and Petrochemical, nim cach thu d6 Ha Noi
260Km tai Khu kinh té Nghi Son, Tinh Thanh Hoéa. Nha may c6 cong suit ché bién 200.000
thung dau thé mdi ngay (twong duong 10 triéu tin mdi nam).

Mot trong nhitng hang muc quan trong ctia Nha may 1a cac kho chira bon bé. Nha may c6
cac hoat dong dinh ky kiém tra quan tric két cdu bdn bé nhim kip thoi danh gia du bao chit
lwong cong trinh ciing nhu dam bao an toan tuyét dbi cho timg hang muc.

Duya trén nhu cau thyc t& va nim bét xu hudng cong nghé méi, ching t6i nghién ctru ing
dung phuong phap kiém dinh kiém tra cong trinh bang cong nghé 3D Laser Scan.

4.2. Thiét bi va phin mém sir dung

Thiét bj 3D Laser Scan duoc lya chon sir dung 1a GLS-2200, day 1a model moi nhét cua
hang TOPCON.
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N
-

Théng sé thiét bi:
! D6 chinh x4c do bé mat: lmm
r Do chinh xac do canh: 3.1mm/150m

f Khoang cach do t6i da: 1én dén 500m

Téc d6 thu thap dir liéu: 120.000 diém/giay

Hinh 5. Thong s6 thiét b
GLS - Geology Laser Scanner la dong thiét bj Laser Scanner mit dat (TLS) duoc san xuat
boi hing TOPCON, str dung tia Laser don dé thu thap dir liéu. GLS c6 nguyén Iy thu thap dit
liéu gﬁn nhu may toan dac dién tir, c6 cac chirc nang giao hoi dé thiét 1ap tram may trén mbc tric
dia. Cac diém do thu dugc c6 do chinh xac twong ty mdy toan dac dién tr nhung dit liéu diém do
1a cac tap hop diém voi mat @6 diém rat cao (point cloud)
GLS-2200 cung cap kha ning thu thap dir liéu 3D nhanh chong phu hop cho cac bao céo

kiém tra téng thé dit liéu cong trinh mot cach ki ludng.

Precise Scan Technology II

/?\
—

\J

|

Hinh 6. Precise Scan Technology 11

GLS-2200 st dung cong nghé Precise Scan Technology II, 1a sy két hop giita nguyén ly
Time of Flight (T.O.F) giup dam bao do chinh xac voi khoang do xa, dit liéu chit lugng hon, it
nhidu hon; dong thoi duge ting cuong cung cong nghé so sanh miu xung (Direct sampling
comparison). M&i mot phép do déu duoc lip (kiém tra) bang cach so sinh miu xung, mang lai

két qua do chinh xac hon.
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Hinh 7. So sanh thoi gian thuc hién bang cong nghé ciia GLS2200
va cong ngh¢ do xung/do pha riéng 1¢
4.3. Két qua xir Iy s6 li¢u
Thuc hién xir 1y s6 liéu do theo cic budc: Pose Scan, Colorize Scan from Images, Stitch
panoramas, Filter Scan, Smooth Filter.
Tu dong registration khi may duoc thiét 1ap theo phuong phap giao hoi.
Adjustment / Hi€u chinh lai toan b mo hinh.

Hoan thanh xir 1y s6 liéu, xuét dit liéu point cloud ra cac dinh dang dé phan tich sé liéu do.

Hinh 8. Point Cloud data

Hinh 9. Dit liéu scan trén phan mém MagnetCollage
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Str dung phﬁn mém chuyén dung: Tinh todn phan tich dir li€u, tao mat cit, tir dit liéu do va
dir liéu thiét ké, dix liéu cac chu ky do. Két luan, danh gia va bao cao két qua.

Hinh 10. Point cloud data - input vao phan mém Aplitop TcpScancyr
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Hinh 11. Tao Iy trinh (station), tao mit cat tir point cloud va mé hinh gbc (dit liéu ban dau)
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Hinh 12. Két qua phan tich do bién dang theo mit cit ngang: point cloud (dir liéu do)
v6i dit lidu gbc

Bang 1. Dir liéu & Két qua phan tich bién dang bé mit theo mat cit ding

Station 1 2 3 4 5 6 7 8 ...n
0 0.023 0.021 0.014 0.021 0.021 0.02 0.018 0.033
1 0.051 0.047 0.045 0.046 0.049 0.049 0.047 0.055
2 0.059 0.055 0.053 0.057 0.057 0.057 0.058 0.063
3 0.052 0.052 0.048 0.051 0.052 0.051 0.051 0.056
4 0.046 0.047 0.043 0.048 0.049 0.046 0.048 0.053
5 0.037 0.033 0.032 0.038 0.04 0.041 0.038 0.047
6 0.033 0.031 0.026 0.03 0.034 0.032 0.032 0.037
7 0.029 0.027 0.023 0.024 0.027 0.026 0.024 0.031
8 0.023 0.022 0.017 0.018 0.017 0.017 0.015 0.023
9 0.012 0.016 0.009 0.013 0.014 0.014 0.011 0.018
10 0.01 0.011 0.007 0.01 0.012 0.011 0.006 0.012
11 0.007 0.005 0.001 0.001 0.003 0.002 0 0.004
12 0.001 0.002 0.007 | -0.007 | -0.007 | -0.009 | -0.011 | -0.006
13 -0.011 | -0.016 | -0.023 | -0.027 -0.02 | -0.025 | -0.025 | -0.018
14 -0.037 | -0.042 | -0.048 -0.05 -0.048 | -0.047 | -0.047 | -0.044
15 -0.021 | -0.029 | -0.036 | -0.039 | -0.038 | -0.038 -0.04 | -0.038
16 -0.025 | -0.033 | -0.044 | -0.049 | -0.047 | -0.04 | -0.054 | -0.054
17 -0.044 | -0.048 | -0.063 | -0.077 -0.07 | -0.063 | -0.074 | -0.08
18 -0.045 | -0.059 | -0.053 | -0.018 | -0.065 | -0.096 | -0.107 | -0.088
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Hinh 13. Phén tich bién dang theo mit cit duing ciia bon bé

5. KET LUAN

Trong giai doan hién nay, céng tic quan tric, kiém dinh bon bé chtra tai cac khu cong nghiép
no6i chung, khu loc hoa dau noi riéng doi hoéi dit li¢u thu thap phai c6 do chinh xac cao, trong thoi
gian ngdn va han ché téi da rui ro c6 thé xay ra dbi véi quan tric vién khi 1am viéc trong khong
gian han ché, nguy co ngat khi doc, nguy co chay nd tai cac bdn bé chira.

Ung dung cong nghé quét 3D bang thiét bi Laser Scanner cho phép thu thip mét lugng 16n
dir liéu (dang dam may diém) cta d6i twong quan tric trong thoi gian ngin, v6i d6 chinh xéc
cao: P9 chinh xac do bé mit: 1mm, D¢ chinh xac do canh: 3.1mm / 150m. Viéc van hanh may tir
xa v6i su hd tro ciia bo diéu khién tu dong s& gop phan giam thiéu cac nguy co vé khi doc, chay
nd, truot nga khi 1am viéc trong méi trudng 1am viée co nhiéu mbi nguy cta khu loc hoa dau.

Ngoai ra, dit lidu quét thu dugc s& dugc xu 1y, phan tich bang cac phin mém chuyén dung dé
cung céap thong tin phong ph, triuc quan dudi dang mé hinh 3D tir d6 c6 thé danh gia kiém dinh
dugc thyuc trang hang muc quan tric mot cach chi tiét voi hiéu suét cao.

Vi nhitng wu thé vuot trdi ciia minh, cong nghé quét 3D nén duoc kién nghi ap dung rong
rai hon trong thoi gian t6i dbi voi linh vuc quan trac, kiém dinh cong trinh.

TAI LIEU THAM KHAO

[1] https://www.topcon.co.jp/en/positioning/products/product/3dscanner/
[2] https://www.aplitop.com/home
[3] API 653 standards
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PHAN TiCH SUC CHIU TAI CUA CQC KHOAN NHOI TREN NEN PA
PHONG HOA SET, BOT KET

EVALUATION OF BEARING CAPACITY OF BORED PILE ON
WEATHERED SHALE, SILTSTONE FOUNDATION

KS. Luu Gia Trung
Vién Khoa hoc cong ngh¢ xay dung
Email: 1gtrung.ibst@gmail.com

TOM TAT: Nén da phong hoa sét bot két 1a dang dia chét c6 muc do phé bién cao tai Viét Nam, chu yéu
tap trung tai cac vung duyén hai ven bién. Hién tai, TCVN 10304:2014 chwa c6 quy dinh ciing nhu néu cu
thé cach tinh toan strc chiu tai cua coc cho nén phong hoa sét bot két, gay nhiéu kho khan cho viéce thiét
ké. Khi tinh toan danh gia strc chiu tai ctia coc trén nén sét bot két, cac thiét ké hién tai co thé lya chon
mot trong hai huéng: coi nén da phong hoa tuwong tu nén da cimg, hodc coi nhu nén dat cat, ca 2 hudng
tinh toan déu c¢6 nhitng nhuoc diém riéng, co thé giy anh huong téi kha ning lam viéc ciia méng coc,
hodc gay lang phi trong thiét ké.

Do d6, viéc nghién clru danh gia suc chiu tai ciia coc khoan nhdi trén nén da phong hda sét bot két 1a can
thiét. Dua trén tinh toan 1y thuyét theo cac tiéu chuin khac nhau trén thé gidi, két hop voi két qua thi
nghiém nén tinh ngoai hién trudng, nghién ctiru téng hop va so sanh két qua thi nghiém véi cac phuong
phap tinh toan dang duoc ap dung, tir 46 dé xuét cong thirc phu hop va cac hé sd hiéu chinh can thiét dé
danh gia dtng hon strc chiu tai cia coc khoan nhdi trén nén sét bot két.

TU KHOA: DPa phong héa, sirc chiu tai ctia coc, sét bot Kkét, thi nghiém, thir tai.

ABSTRACTS: Weathered bedrock is a geological form with high prevalence in Vietnam, mainly
distributed in coastal areas. However, TCVN 10304:2014 does not have clear regulations as well as
specify for piles on weathered shale bedrock, which may lead to difficulties in assessing the bearing
capacity of piles. When assessing the bearing capacity of piles on a shale and siltstone foundation, in
general, Vietnamese engineers usually choose one of two methods: treating the weathered shale bedrock
as similar to hard rock, or treating it as clayed soil. Both methods have their own disadvantages, which
can affect the workability of the project, or cause waste in the design.

Therefore, it is necessary to study and evaluate the bearing capacity of bored piles on weathered shale
rock. Based on the theoretical calculation and the in-situ static compression test results, the article
synthesizes and compares the experimental results with the currently applied calculation methods,
thereby proposing appropriate formulas and necessary correction coefficients to more accurately assess
the bearing capacity of bored piles on shale and siltstone weathered bedrock.

KEYWORDS: Weathered bedrock, pile bearing capacity, shale, siltstone, experiment, load test.

1. GIOI THIEU

Mong coc khoan nhdi 1a mot loai mong sau, dugc dung phé bién tai Viét Nam nhd cac uu
diém nhu kich thuée coc da dang, strc chiu tai 16n, giam tiéng dn khi thi cong. Pac biét khi thiét
ké nén moéng nha cao tﬁng v6i tai trong chan cot 16n, coc khoan nhdi v&i mili coc cdm vao l6p da
12 phuong an duoc hau hét cac ky su lua chon.
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Tai Vi¢t Nam, mot 16p dia chét phé bién 1a da phong hoda sét bot két, nirt né rat manh, cuong
do tuong ddi thép s0 v6i cac loai da khac. Khi tinh toan coc khoan nhdi dit trén nén dang nay,
cac k¥ su Viét Nam gip nhiéu kho khin do 2 1y do: théng s6 ddu vao cua nén khong chinh xéac
do khé 1y mau toan khéi d4, va phuong phap tinh toan khong dugc dé cép cu thé trong TCVN
10304:2014. biéu d6 dan dén sai léch trong danh gia strc chiu tai cua coc, co thé dan dén cac su
¢ trong qua trinh thi cong va thir tai coc. Mot s6 bd tiéu chuin nudc ngoai nhu tiéu chuin
ASSHTO cuia M hoic Eurocode ctia chau Au c6 dé cap toi dang nén da phong hoa cuong do
thap, nhung chua dugc ap dung rong rii ¢ Viét Nam.

Nghién ctru so sanh két qua tinh toan suc chiu tai cia coc khoan nhdi trén nén sét bot két, ddi
chimg véi két qua thi nghiém nén tinh dé kiém chimg. Tir d6 rit ra nhan xét vé mic do phu hop
clia cac phuong phép tinh toan khac nhau, ciing nhu dé xuit hé sé diéu chinh dua trén thong s6
chi ti€u co ly ctuia da phu hop, gitip danh gia kha nang chiu tai cia coc chinh xac hon.

2. TONG QUAN VE DA PHONG HOA SET BOT KET

2.1. Céc tinh chét co ban

P4 sét bot két thudc ho da trAm tich, dugc hinh thanh tir sy lang dong va gin két cia cac hat
sét va bui. Thuat ngit tiéng Anh cta loai da nay 1a shale hoic mudstone (phan biét véi claystone
1a d4 sét két c6 thanh phan chua yéu 1a hat sét, va siltstone 1a da bot két c6 thanh phan chu yéu 1a
hat bui, mic du tinh chat cac loai d4 nay kha twong tu nhau). Mau sic dic trung cua da sét bot
két 1a mau den, nhung ciing c6 thé c6 mau do, nau hodc xanh 14 tiy theo thanh phan khoang vat.
Bé mit d4 tron nhin, két ciu phan phién dang lat mong. Do c6 dic diém phan phién nén khi co
biéu hién kién tao nhu uén nép, dut gay thi da phién dé bi dap v, khién nudc ngam dé dang xam
nhap vao trong d4, gy phong hoéa manh mé&. Ngoai ra, khi tiép xuc véi nudc, da sét bot két nhin
chung d& dang bi hoa mém va truong nd hon céc loai d4 khac.

Hinh 1. Hinh 4nh mau d4 sét bot két thuc té

Trong hé théng tiéu chuan Viét Nam, da phong hoa sét bot két c6 mirc do phong hoa vira va
manh c¢6 thé xép vao loai da tang hodc cudi dam trong TCVN 5747:1993, tuy nhién phan loai
nay khong phan 4nh rd dugc cac dic tinh vé cudng do va bién dang cua loai da nay. Trong céac
tiéu chuan nudc ngoai, tiéu chuan Nga (GOST 25100-2011) xép loai da nay vao nhom da nira
cling (momyckansHeie), trong khi tiéu chuan My (ASTM D-2478) xép vao nhom IGM - vit liéu
dia k¥ thuat trung gian (intermediate geomaterial).
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Vé phan bd, da sét bot két phong hoa nang xuét hién kha phé bién trén ca nude, dic biét &
khu vue dong bang duyén hai Bac Bo va mién Trung. O ving nii cao (cac diy niii chay doc Béc
Trung bo dén hét Quang Nam) 16p da ny co do day khoang 5-20m va nam gan mit dat, trong
khi ¢ cac viung duyén hai ven bién (tir Hai Phong dén Quang Nam) thudng phan bd siu hon
(khoang 40-70m) va bé day 16p ciing 16n hon.

2.2. Cac chi tiéu co ly dé danh gia kha ning chiu tai

Céc chi tiéu co Iy quan trong dé danh gia kha ning chiu tai ciia 16p da phong hoa sét bot két
thuong dung 1a chi s6 RQD - Rock quality design va q, - cudng do nén mot truc nd hong. Ngoai
ra con ¢6 E; - md dun dan hoi cia mau da lién khdi va E,, - mod dun dan hdi cta toan khdi da (co
xét dén nit né trong da).

Céc thong s cuia d4 sét bot két thuong nam trong khoang gia tri nhu sau:

Bang 1. Khoang gia trj cac thong s6 cuong do ciia da sét bot két (theo AASHTO 2017)

Thong sb cua da qu (MPa) E; (MPa) En (MPa)
RQD > 50%
Khoing | (da g éc hodic phong hoéa nhe) 10 - 100 10000 - 32000 300 - 4000
14 tri 0
s , RQ]? = S‘OA)‘ 0.6 -12.5 7000 - 15000 10 - 500
(da phong hoa vira va manh)

Can dic biét cha y céach xac dinh chi ) qu, hay cu thé 1a cach thirc thuc hién thi nghiém nén
ngang nd hong cua da. Do co su khac biét giita cac hé thong tiéu chuan vé kich thude va trang
thai mau nén khi tinh toan, ta can c6 sy quy doi két qua qu cho phu hop. Hién tai, chau Au va My
ding quy trinh thi nghiém chung theo ISO 22457, trong khi hé thong tiéu chuin Nga sir dung
quy trinh riéng dugc quy dinh trong GOST 11248. Tai Viét Nam, quy trinh thi nghiém véi da
duoc thuc hién dya theo tiéu chudn TCVN 7572-10:2006, 1 tiéu chuin vé phuong phép thu dé
xé4c dinh cudng do cua bé tong va vira, ap dung cho da gdc.

Bang 2. Cach thire thuc hién thi nghiém nén no hong cua da theo cac tiéu chuan

Céc diéu kién | TCVN 7572-10:2006 GOST-11248 ISO-22475
Mau hinh tru Mau hinh tru hodc day vuong Mau hinh try
Kich thuéc mau D > 50mm D (hoéc B) ~ 60-100mm D~40-50mm
L/D~1 L/D~18-2 L/D~2-2.5
Quy trinh ngdm | 15 48 giey, nuee | T\gam 101 Khi trong lugng mau | 15 25 oo i ap
mau va di¢u kién A a2 chi dao dong 1-2g moi 6 gio X
L x .~ | 1ngap sau trén mau . X X luc bao quanh la
xac dinh mau bao Nudc cao bang mat mau nhung
A . 20mm A \ A X 350 kPa*
hoa nudce khong dugc lam ngdp mau
L s , 2 g s n N bat theo phuong nguy
Goc dat luc ép | Thang goc voi tho da Khong néu ro hidm nhat c6 the*

*: Noi dung nay khéng néu trong ISO-22475, nhung duwoc dé cdp dén trong chi dan ky thudt RD-95-172
ciia Hiép héi duong cao toc Hoa Ky (FHWA).

**: Theo diing diéu kién nay, da sét bot két phai dat lec ép theo phwong léch khodng 30° véi thé dd
dé cho két qua nguy hiém nhat cé thé. Tuy nhién thuc té diéu ndy rat khé thiee hién, vi vy thong thuong
khi thi nghiém, goc dat luc ép sé dwoc ghi lai, sau do két qua q, dwoc hiéu chinh lgi khi tinh toan.
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Dbi voi da sét bot két, goc dat Iuc ép 1én mau da co anh hudng rat 16n t6i két qua thi nghiém.
Mau da c6 cudng do cao nhét khi thd da nam vudng goc hodc song song véi luc ép, va thip nhit
khi thé da 1éch goc khoang 30 d6 véi phuong song song véi luc ép. Gid tri cudng do cao nhit
bang khoang 2-2.5 1an gi4 tri cuong do thip nhét theo biéu do sau:

o =

160

120 ¢

80

40

Do bé&n nén don truc, MPa

1 1
0 30 60 90
Gobc gilra tng suat tac dung va the

Hinh 2. Anh hudng cta goc giita Gmg suat tac dung va thd dén do bén nén don truc cua da

Nhu vay, c6 nhiing sai khac nhét dinh vé quy trinh thi nghiém xac dinh cudng do cta da qu.
Khi tinh toan voi cac hé thdng tiéu chuan khac nhau, k¥ su can quy d6i két qua cuong do thi
nghiém c6 dugc theo cac tidu chuan phu hop. Khac biét vé kich thudc miu co thé quy dbi theo

cong thirc sau:

_ Jucs
™ 0.88+0.22(D/ ) M

v6i qu1a cuong do tiéu chuan cua da, ques 14 cudng do thu dugce tir két qua thi nghiém.

Con cac khéac biét khac vé trang thai mau, quy wéc bdo hoa miu va goc dat luc ép can co
nhiing danh gia k¥ ludng va diéu chinh két qua thi nghiém theo timg trudng hop cu thé. So bg co
thé nhan thay gia tri q, thi nghiém dugc theo TCVN s& 16n hon 1.2-2 1an so véi thi nghiém theo
tiéu chuan Nga hodc tiéu chuin Au-My.

Hi¢én nay tai Viét Nam, phﬁn 16n cac don vi tu van thuc hién tinh toan theo TCVN
10304:2014 tuong thich voi hé théng tiéu chuén Nga, nhung cac don vi thyc hién thi nghiém
thuong 1am theo TCVN 7572-10:2006. Diéu nay c6 thé din dén cac danh gia sai léch vé kha ning
lam viéc cua nén d4, 1a ndi dung duoc tap trung lam rd & cac chuong sau.

3. CAC PHUONG PHAP DU BAO SUC CHIU TAI CQOC TREN NEN SET BQT KET

3.1. Phuong phap du bao sirc chiu tii coc trén nén sét bot két phd bién tai Viét Nam

Vi da sét bot két, cac don vi thiét ké tai Viét Nam co 2 huong tiép can chinh: coi nén la d4
ctimg khong phong hoa dé du bao theo chi tiéu co 1y ctia nén, hodc 1 nén sét trang thai ctng va
du bao theo két qua thi nghiém SPT.
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3.1.1. Dw bdo sirc chiu tdi coc tir chi tiéu co Iy ciia nén

TCVN 10304:2014 chi din tinh toan so bd cho stic chiu tai cua coc chdng trén nén da ctng
(khong phong héa), it bi nén, c6 chiéu sau ngam vao d4 16n hon 0.5m theo cong thirc nhu sau:

l RC m,n
q, =R, (1 + 0.4dij, voi Ry =—="% R . =R K, (2)

f Yg
Yo 12 hé sb tin cay cua dat, léy br:ing 1,4 va khong xét dén khi tinh toan strc chiu tai cuc han;
Ren 12 cuong d6 nén mot tryc & trang thai bio hoa nude (c6 thé hicu 1a gia tri qu); K, 14 hé s ké
dén giam cuong do do vét nit trong da phu thudc vao gia tri RQD; /q 1a chiéu dai doan coc ngam
vao d4; va dr1a duong kinh ngoai ciia phan coc ngam vao da.

Hé s6 1+ O.4fiikh6ng liy qua 3 va gié tri qy khong lay qua 20 MPa trong moi truong hop.
f

Cong thte (1) ¢6 2 ludng quan diém dé giai thich su 1am viéc cta coc trong da: coi toan bd
coc ngam trong da 1am viéc thong nhét, hodc tach biét kha ning lam viéc ctia mii va than coc
theo bién doi:

/
R.,=quA, =R A, +04R Ay di
f
ndg® Iy
dg
=R A, +0.1R ul,

=R, A, +04R

véi u 1a chu vi coc, 0.1 ¢6 thé hiéu 13 hé sé ma sat thanh coc. Du hiéu theo hudng nao thi
cong thirc (1) cling dd bao gdm toan bd kha ning chiu tai cia miii va ma sat thanh coc trong
tinh toan.
3.1.2. Dw bdo sirc chiu tii coc tir két qud thi nghiém SPT

Stre chiu tai cuc han cta coc dugc tinh béng cong thirc téng quat sau:

1{c,u = qub +u2(fc,ilc,i + fs,ils,i) (3)

Céc gia tri qp, fi; va f,; thuong dugc tinh theo cong thirc ctia Vién kién trac Nhat Ban.

Véi nén d4 phong hoa sét bot két, ap dung cong thirc nhu coc trong nén dat loai sét, cuong
d6 dat nén dudi mili coc liy bang: qy = 6 x ¢, va cudng do dat nén than coc ldy bang: o.fi.c, i,
véi o 1a hé sb xét dén ung suit hiéu qua theo cao dg; f; 1a h¢ sb xét dén ty 1€ L/D cua coc, va
Cui =6.25 x N¢ i, N¢ i 1a chi s6 SPT thi nghiém duoc.
3.2. Cac phuwong phap dv bao sitc chiu tii coc trén nén da sét bot két theo tiéu chuin
nudc ngoai

Tinh toan coc trong ¢4 mém nhin chung 1a phuc tap va khong duoc dua vao truc tiép trong
tiéu chuan, ma thuong dugce dan chimg trong cac chi din k¥ thuat khac. Trong pham vi nghién
ctru, ta chi xét dén stre chiju tai cuc han cua coc, 1a gia tri tinh dugc théng nhét chi phu thudc vao
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cac thong s6 dau vao cuia coc va nén, khong xét dén cac h¢ s6 an toan riéng phan khac nhau gitra
cac tiéu chuan.

3.2.1. Dy bdo theo tiéu chuin Nga SP 13330:2011

Tiéu chuian Nga chia ra 2 truong hop riéng biét cho coc trén nén da, twong (mg véi 2 loai da
khac nhau 14 d4 ctmg, it phong hoa va da mém, phong héa vira dén manh.

Vi d4 cimg, cong thirc tinh toan twong tu nhu da néu trong 3.3.1. V&i da mém, tiéu chudn
Nga khong cho phép str dung cong thuc tuong tu da cing, cling khong néu rd cong thire tinh
toan ly thuyét nao khac, ma yéu cAu thyuc hién thi nghiém thir tai coc, tir d6 lam co sé tinh toan

cho cac coc dai tra.

3.2.2. Dw bdo theo tiéu chuin chdu Au Eurocode 7 va BS 8004:2015

Eurocode 7 va BS 8004:2015 chi dan tinh toan chi tiét vé cac loai ¢4 phong héa manh trong
tai liéu CIRIA Research Report 181: Guidance on piled foundations in weak rocks.

CIRIA Research Report 181 néu ly thuyét tinh toan coc trén nén da mém yéu dang hudéng
cua Kulhawy va Carter (1992), tinh todn trong 2 giai doan: giai doan 1 1a giai doan lam viéc dan
hdi ciia ca ma sat thanh coc va mili coc, va giai doan 2 la giai doan trugt cua ma sat thanh bén
coc, suc khang coc tang chu yéu & thanh phﬁn suc khang miii coc. Cac budc thuc hi¢n tinh toan
nhu sau:

1. Thong sb dau vao.

Cac thong sé dau vao yéu cau gom cac thong sd coc (chiéu dai coc, dudng kinh coc, cip
bén bé tong) va thong sb dia chit (cuong d6 d4 qu, chi sé chat lwgng d4 RQD). Cac thong sb
dia chat khac, bao gém E,, (md dun dan hoi toan khdi cua dd), p (hé sé né hong), ¢,c va y
(gbéc ma sat, luc dinh va géc nd phinh) co thé tinh toan so bd dua trén loai da, qu va RQD ¢
bude thiét ké ban ddu. Can cha y, do mo hinh tinh toan nay xay dung cho da dang hudng,
nén khi 4p dung cho d4 phéan phién can c6 diéu chinh giam cudng do da qu nhu di trinh bay &
muc 2.2.

2. Tinh toan cuong do t6i da ciia strc khang miii va ma sat thanh bén.

Cuong d6 ma sat thanh cuc han dugc tinh twong ty cudong do ma sat thanh cua da cing:

. 0.5
Q,, =fy,mDL, v6i fy, =0.63p, (9,/p,) (4)
Cuong dd suc khang miii cyc han tinh theo cong thirc sau:
Qbu = by nD2/4, Vo1 qy, =2.5q, (5)

Vi: fy, 1a ma sat thanh don vi cuc han, gy, 1a cuong do khang miii don vi cuc han cua da, q,
la cudng do nén doc truc cua da, p, 1a tmg suat quy udc, lay bang 100kPa.

3. Xay dung duong bién dang dan hdi caa coc.

Thong thudng chi can tinh toan duong bién dang dan hoi néu gidi han chuyén vi coc nho
hon 10mm.
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4. Xay dung duong bién dang trugt cta coc.
Puong bién dang truot cua coc duge xiy dung theo cong thirc sau:

A:F{nEQtD]—ﬂD (6)

Trong d6: Q 1a strc khang tong cta coc, Em 1a mo dun dan hoi toan khdi da, D 1a dudng kinh
coc, F3, F4 12 cac hé s6 khong thir nguyén. Chi tiét cong thire tinh toan cua F; va F4 xem tai [2].

Tur duodng chuyén vi nay, lya chon gié tri chuyén vi toi da cua miii coc dé tinh stre chiu tai coc.
5. Tinh toan céc thanh phan strc khang miii va sttc khang bén.
Ty 1€ sttc khang miii trong strc chiu tai coc cd thé tinh theo cong thuc sau:

2
%:gﬂ){% C] (7)

t t

Trong d6: Q, va Q, 1a strc khang mili va strc khang tong cua coc, ¢ 1a lyc dinh cta da, Ps, Py
1a cac hé sb khong thtr nguyén. Chi tiét cong thirc tinh toan cta Ps va P4 xem tai [2].

Strc khang miii va suc khang bén tinh duoc can dugc kiém tra lai voi gia tri cuc han tinh tai
budce 2.

3.2.3. Dw bdo theo tiéu chuin My AASHTO-LRFD 2017

Tiéu chudn cau duong bd cia My AASHTO-LRFD 2017 dé xuét sir dung phuong phap trong
FHWA-RD-95-712: Load transfer for drilled shafts in Intermediate Geomaterials cua Hiép hoi
duong cao téc Hoa Ky (US Federal Highway Administration) dugc trinh bay bi O’Neil (1999) cho
tinh toan strc chiu tai coc trong nén da yéu (IGM). Ly thuyét nay xay dung tir bd két qua thi nghiém
coc va phan tich phan tir hitu han cho nhiéu loai nén IGM khac nhau, trong d6 c6 nén dé phién sét
bot két phong hoa vira dén manh. Coc ciing duoc phan tich trong 2 giai doan lam viéc tuong tu ly
thuyét trong CIRIA 181. Cac budc thyc hién tinh toan nhu sau:

1. Thong s dau vao

Céc thong sé dau vao tuong tu 1y thuyét tinh ctia CIRIA 181, ngoai ra can gia dinh dang ma
sat thanh bén coc 13 nham (rough) hay tron (smooth). Theo an toan, & budc thiét ké so bo ta tinh
v6i thanh coc tron. Do mé hinh tinh dugc xay dung cho da phan phién nén khong can ké dén hé
s6 giam do thd nam bét loi khi lya chon gia tri dau vao Qu-

2. Tinh toan cuong d6 tdi da cta strc khang miii va ma sat thanh bén.

Cuong dd suc khang miii cyc han tinh theo cong thirc sau:

Qpu =y TCD2/4 , VOl Qopu = 3qukspd (8)
V61 qpu 1a cuong do khang nén cua da, kg, va d la cac h¢ sO xét dén phan bd, kich thudc va
khoang cach vét niit trong khdi da. Néu khong co cac thong sb d6 co thé lay so bo tuong tur trong
CIRIA 181.
Cuong do suc khang bén cuc han tinh theo cong thure sau:

Q,, =f,,"DL, v6i f, =K,f, 9)
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Véi f, = qu/2 voi thanh coc dang nham va f, = aqu v6i thanh coc dang tron, k, 14 hé s6 xét dén
ty 16 En/E; ctia d4 (c6 thé suy tir chi s6 RQD cta mau d4), o 1a hé sb xét dén goc ma sat cia da,
cuong do da va ap luc bé tong trung binh khi thi cong coc (ty 1€ vai do sau cua lop da sét bot Kkét.

3. Xay dung dudng chuyén vi ctia coc

Pudng chuyén vi ctia coc ¢o cong thirc nhu sau:

Q. = nDL{¢f, +TETD2qb voi ¢y <n (10)

2

. E _Q . .
Véi ¢ = nL?f A va q, =AA"7. Cong thirc (10) danh cho dudng bién dang dan hoi,

su
cong thuc (11) danh cho duong bién dang truot, trong d6 n 1 hé s6 phu thudc vao ty 1& qu/p. va
E./G, (pa ldy bang 100 kPa, o, 13 4p luc bé tong trung binh khi thi cong coc), ¢r, Q, T’ vaAla cac
hé s khong thir nguyén. Chi tiét cong thirc tinh toan dr, Q, T’ vaAxem tai [3]. Ta c6 thé thy
cong thirc nay tach riéng thanh phan sirc khang miii va strc khang bén cia coc, thay vi gdp vao
nhu cong thuc trong CIRIA 181.

Sau khi lya chon duogc chuyén vi ung gidi han cua coc, stc khang miii va strc khang bén
tuong rng cua coc cling can duoc kiém tra lai vi gia tri cuc han tinh tai budce 2.

3.3. Nhan xét

Qua xem xét 1y thuyét, cac phuong phép tinh toan st chiu tai coc trong nén da sét bot két
hién dugc ap dung phd bién tai Viét Nam str dung hé théng TCVN déu t6 ra khong phu hop.

V& céch tinh theo chi tiéu co 1y d4, cac diém khong phu hop bao gdm: 1) cong thirc thuong
dung chi 1a cong thirc so bd, chua xét dén nhiéu yéu t6 anh huong khac; 2) cong thire chi ap
dung cho nén da ctng it bién dang; 3) cong thic trén tham khao cong thirc trong hé théng tiéu
chuan Nga, nhung cach thirc thyc hién thi nghiém nén né hong pho bién hién tai khong phu hop
vé6i cach thuc hién dugc quy dinh trong hé thng tiéu chuin Nga. Piém 2 ¢6 xu hudng lam giam
strc chiu tai tinh duoc (vi coc trén da clg ¢ hé sb ty 18 sic khang bén va sic khang miii trén
cuong d6 da thap hon so voi trén da mém), con diém 3 c6 xu hudng lam ting stic chiu tai tinh
duoc (do két qua q, thi nghiém theo TCVN ¢6 xu hudng 16n hon két qua theo tiéu chuan Nga).

V& cach tinh theo két qua thi nghiém SPT, cac diém khong phu hop bao gdm: 1) cong thirc
thuong dung 1a cong thire 4p dung cho dét sét, co cac tinh chit khac biét v6i da sét bot két; 2) két
quéa SPT phén anh kha nang lam viéc cua d4 nguyén dang tai thoi diém thi nghiém, trong khi véi
coc khoan nhoi, qué trinh thi cong coc khién da gdp nudc, lam gidm cuong do dang ké. Ca 2
diém trén déu c6 xu hudng lam tang suc chiu tai tinh dugc cta coc.

Cac 1y thuyét tinh toan theo cac hé thong tiéu chuin Au - My ¢6 2 wu diém chinh: 1) ¢6
xét toi nhiéu yéu t6 anh huéng hon; 2) két qua phén tich 1a duong cong tai trong - chuyén vi,
chtr khong don thuan 1a mot gia tri ste chiu tai cyc han duy nhat. Nhitng wu diém d6 giup k¥
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su ap dung c6 céi nhin chi tiét hon vé sy lam viéc cua coc trong nén da sét bot két, dé danh
gia két qua tot hon trong ca giai doan du bao ban diu va giai doan thiét ké coc dai tra. Tuy
nhién, dé ap dung cac tinh toan ndy can nhiéu thong sé dau vao co6 thé khong duoc cung cip
trong cac bao cao khao sat dia chét, dan dén khé khin khi k¥ su thiét ké phai dy doan céc
thong sé do tir cac cong thice kinh nghiém.

Bang sau tong hop cac yéu t6 dugc xét dén (dau x) trong cac 1y thuyét tinh toan theo cac tiéu
chuén Viét Nam, tiéu chuan chau Au va tiéu chuan M¥:

Bang 3. Cac yéu t6 dugc xét dén trong cac 1y thuyét tinh toan theo cac tiéu chuan

Yéutd Tl((j);’é\i" CIRIA 181 FH9V5V /;‘IIED Xac dinh tir
Cuong d0 cua da X X X Béo cdo KSDC
Cuong do bé tong coc X X X Thong sb thiét ké
Chat luong da (RQD) X X X B4o cao KSDC
Mo dun dan hoi da Béo cao KSDC hodc cong thiic
nguyén khoi x X kinh nghi¢m
Goc phién phién ctia d4 X X Gia dinh va diéu chinh sau
iécs‘?én(% hong cua be tong X Thong sb thiét ké hoic tra bang
Do cling bé tong coc X X Thong sb thiét ké
Do nham thanh hd dao X Gia dinh va diéu chinh sau
Goc ma sat/lyc dinh cua da X X Gi4 dinh va diéu chinh sau
Go6c nd phinh cua da X Gia dinh va diéu chinh sau
Do sau 16p d4 X Thong sb thiét ké

4. TINH TOAN KIEM CHUNG VOI CONG TRINH THUC TE

4.1. Thong tin cong trinh

Cong trinh thyc hién tinh toan kiém ching la mot du an nha cao tf?lng tai Hai An, Hai Phong.
Cong trinh st dung coc khoan nhdi D1500mm, cam vao 16p 7 1a 16p da sét bot két niit né manh,
du kién stre chiu tai cuc han 1a 3000T.

Bué6c dau, don vi tu van thiét ké lva chon chiéu sau ngam vao 16p 7 1a 1.5m dya trén két qua
danh gia kha nang chiu tai coc theo TCVN, tuy nhién khi thyc hi¢n thi nghi€ém nén tinh kiém
chting, véi tai trong cuc han coc xuét hién chuyén vi 16n hon gia tri cho phép. Sau khi thyuc hién
céc diéu chinh trong tinh toan, chidu sdu ngam vao 16p 7 tang 1én 12.5m, dam bao chuyén vi
trong pham vi cho phép khi chiu tai trong cuc han.

Trong pham vi nghién ctru, ta danh gia két qua tinh toan va thi nghiém cua 2 coc TN1 (coc
thi nghiém giai doan 1) va coc TN5 (coc thi nghiém giai doan 2, sau khi diéu chinh). Sau khi
thuc hién tinh toan 1y thuyét, 2 coc TNO1 va TNO5 dugc thi nghiém nén tinh kiém chimg stc
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chiu tai cta coc va do bién dang than coc. Thi nghiém thuc hién voi tai thiét ké 1a 1500T va t6i
tai trong tdi da 1a 3000T, tir d6 thu duogc duong quan hé tai trong - chuyén vi dau coc, duong
quan h¢ tai trong - chuyén vi miii coc va biéu dd phan b tai trong theo chiéu sau coc.

4.1.1. Pic truwng dia chit cong trinh

Dia chat cong trinh bao gdm 7 16p. Lép 1, 2, 3 1a cac 10p sét yéu déo chay, 16p 4 1a sét déo
ctmg, 16p 5, 6 13 cat pha chit vira, va 16p 7 13 16p da phong héa sét bot két nirt né manh. Nhin
chung cudng d6 dit nén tét dan theo do sau.

Céc thong so co ly da duge xtr Iy ciia nén da duogc néu trong bang sau.

Bang 4. Thong s dia chat nén da tinh toan

Coc Loaida | y(kN/m®) | Phan b6 | Po khe hé (%) | RQD (%) q. (MPa)
TNO1 o Tu 9.9 26 6.72
Sét bot ket 24.2
TNOS5 -52m 10 45 10.17

4.1.2. Théng sé coc

Tinh toan dugc thuc hién trén 2 coc khoan nhdi nhu sau:

Bang 5. Thong sb cac coc dién hinh tinh toan

Coc L (m) | D (m) | Cot diu coc (m) | Cot miii coc (m) | Poan ngam vao da (m)
TNO1 53.5 1.5 +1.00 -52.00 1.2
TNO5 65 1.5 +1.50 -63.50 12.5

4.2. Két qua dy bao va thi nghiém kha niing chiu tai ciia coc TNO01
4.2.1. Du bao khd nang chiu tdi cua coc theo tiéu chudn Viét Nam

a) Du bao theo chi tiéu co ly cua da

Thyc hién tinh todn véi q, = 6.72 MPa va RQD = 26%. Theo cong thic (2), tinh dugc stic
chiu tai cyc han cua coc 1a 271T, sttc khang miii 1a 194T, ma sat thanh 1a 77T.

b) Du bdo theo két qua thi nghiém SPT

Thuyc hién tinh toan véi két qua SPT 1a N = 100, o va f; ¢6 gia tri 1an lugt 12 0.5 va 1. Theo
cong thuce (3), tinh dugc suc chiu tai cuc han coc 1a 1515T, stic khang miii 1a 1068T, sttc khang
thanh 1a 447T.
4.2.2. Dw bdo khd néng chiu tii ciia coc theo tiéu chudn nwéc ngoai

a) Du bdo theo tiéu chudn BS 8004:2015 va CIRIA 181

Diéu chinh gié tri q, giam xét dén cac yéu td sau:

Xét dén kich thudc miu, ta c6 hé sd giam 1.11 theo cong thirc (1)

Xét dén su khac biét do quy dinh vé bdo hoa nudc, ta c6 udc luong so bd véi dd mém khi
ngam 72 gio cho cudng do khdi da nho hon khoang 20% so véi khi ngam 48 giot'',

Xét dén anh hudng do thé da: 14y so bd véi goc 16ch 30° - 60°, hé s anh hudng do th 14 2.5.
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Nhu vay, ta thuc hién tinh todn véi q,= 2.17 MPa, RQD = 26%.

CIRIA 181 dé xuét 1ay Ey, = 115 — 250q, v6i RQD > 80% va Ey, = 40 — 70q, véi RQD < 20%.
Véi RQD = 26, tam lay E,, = 80 q,. Vay chon E,, = 174 MPa. Cac thong s6 chdng cit 1iy theo
cong thirc thye nghiém: ¢ = 0.01 (qu/p.)*", tandtany = 0.001(qu/p.)>".

T céc sb ligu trén, tinh dugc suc khang miii tdi da coc la 958T, suc khang bén tdi da
14 207T, phuong trinh chuyén vi coc: A = 0.0034Q; — 0.00188 (A:m, Q;: MN).

Chon chuyén vi cuc han: léy so bd strc chiu tai cuc han cua coc 1a 2000T. Tinh duoc chuyén
vi doc truc coc 1a 0.6NL/EA = 11.5mm (0.6 la hé $6 phan bd tai trong trén coc), tinh duogc
chuyén vi mui coc cuc han la 28mm. Ung vo1 A = 28mm, tinh duoc Q.= 855T.

Theo cong thure (7) va so sanh véi stic khang miii va sttc khang bén ti da, chon duoc thanh
phan sirc khang mili coc 1a 434T, stc khang bén 1a 207T, sirc khang tong 1a 642T.

b) Dy bdo theo tiéu chuan AAHSTO 2017 va FHWA-RD-95-712

Diéu chinh gi4 tri q, giam twong tu 1y thuyét tinh theo CIRIA 181, tuy nhién khong xét dén
anh hudng giam do goc 1éch thé. Gia tri qq str dung 1a 4.34 MPa.

Tir qu = 4.34 MPa, RQD = 26%, lay tuong tu E,, = 80q, = 346 MPa. Chon ¢ = 30° (chon so
b6 do anh huong cia ¢ dén két qua 1a nho). Lay dang thanh coc 13 tron theo an toan.

Tinh dugc stc khang miii cuc han 1a 519T (AASHTO khuyén nghi véi sirc khang thiét ké
liy qp < 0.4qu, tirc stirc khang cuc han ldy qy, < 0.8q), sttc khang bén cuc han 1a 207T, phuong
trinh chuyén vi: Q, = 207K+ 55.65A%%" (A:mm, Q;:T). Ung v6i A = 28mm, tinh dugc Q.= 712T,
céc thanh phan strc khang miii 519 T, strc khang bén 193T.

4.2.3. So sanh két qud duw bdo ly thuyét va thi nghi¢m

Céc biéu d0 két qua thi nghiém cta coc TNO1 nhu sau:

CKN 1 TNO1
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Hinh 3. Biéu db tai trong - chuyén vi dau coc
va biéu dd phan b tai trong tai cac cép tai - coc TNO1

Tur biéu do tai trong - chuyén vi du coc, st chiu tai cuc han cia coc duge lya chon theo gia
tri nho hon trong 2 gia tri sau: 1) cip tai trong ngay trude khi xuat hién diém uén, va 2) tai trong
ung voi chuyén vi du coc thiét ké t6i da 1a 40mm. Strc chiu tai cuc han cia coc duoc xac dinh 1a
1700T, véi chuyén vi miii coc la 28mm.
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Tir biéu dd phan bd tai trong theo cac cép tai, ta xac dinh gin dang duoc thanh phan stc
khang miii va strc khang bén trong nén da ciia coc TNO1: Q, = 362T, Qs = 202T.

a) So sanh cac swc chiu tai nén da

Bang 6. Két qua du bao sirc chiu tai coc theo cac 1y thuyét tinh toan va thyc té - coc TNO1

Strc chiu tai nén da | Chi tiéu co |Két qua SPT-| TC Anh- | TC My - FHWA- | Két qua TN
- coc TNOI ly - TCVN TCVN CIRIA 181 RD-95-712 nén tinh
Ma sat thanh (T) 64 221 207 193 182
Stre khang mii (T) 161 663 434 519 382
Stic khang tong (T) 225 884 642 712 564

Tinh toan theo tiéu chuan Viét Nam, du quan niém nén 13 da ctmg dé tinh theo chi tiéu co 1y, hay
nén 1a sét cung dé tinh theo két qua SPT, déu cho két qua sai 1éch kha 16n (trén 50%) v6i sy lam vige
thyc té cia coc. Cac sai 1éch nay dén tir nhiéu nguyén nhan nhu da phan tich. Vi sai s6 16n nhu trén,
can thém nhiéu bo két qua thi nghiém dé xac dinh chinh xac kha ning lam viéc ctia coc.

Tinh toan theo cac hé tiéu chuin nudc ngoai, bao gdm chi din CIRIA 181 cua tiéu chuin
Anh va chi din FHWA-RD-95-712 cua tiéu chuidn My, cho két qua twong d6i phu hop hon véi
thue té 1am viéc cia coc. Sai 1éch cua stc khang mii va stc khang bén ndm trong khoang
30-40%, sai 1éch nay co6 thé chap nhan do cac thong sé déu vao dang dugc phong doan gan
dung, cac thong sb nay s& duge diéu chinh dé du bao cac két qua thi nghiém khac nhau.

b) So sanh biéu do quan hé tdi trong - chuyén vi mili coc dw bdo va thuc té

Do phuong phép tinh toan theo CIRIA 181 va FHWA-RD-95-712 cho két qua du bao kha
nang chiu tai coc 1a mot duong quan hé tai trong - chuyén vi mili coc, ta cd thé so sanh duong
quan hé dy bao nay véi két qua thi nghiém thuc té dé c6 nhan xét rd hon vé két qua tinh toan cua
céc tiéu chuan khac nhau. O ddy ta bé qua ving tmg xir tuyén tinh ciia nén (thuong két thic &
chuyén vi nho < 10mm), chi phén tich viing g xr phi tuyén.

So sanh - TNO1
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Hinh 4. Biéu d6 tai trong - chuyén vi du coc thuc té va biéu d6 du bao ly thuyét - coc TNOI (*)

*FHWA-RD-95-712 gi6i han vmg sudt miii coc khéng qud 0.4q, véi tdi trong thiét ké va 0.8q, véi tdi
trong cuc han. Tuy nhién khi du bao quan hé tdi trong - miii coc ta khong dung gioi han do. Vi vay dwong
quan hé dir bdo khéng tring véi két qua tinh todn ¢ bang 4.1.
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C6 thé thay duong cong tai trong - chuyén vi dau coc tinh toan tir 2 tiéu chudn cho két qua
kha gﬁn nhau, va c¢6 d6 chinh xac chép nhan duoc (c6 sai Iéch 1on & chuyén vi nhd, nhung do
léch giam déan khi chuyén vi 16n hon). Nhu vay @mg xir ctia coc phit hop véi cdc md hinh tinh
toan theo ca 2 tiéu chuan.
4.3. Két qua dw bao va thi nghiém kha niing chiu tai ciia coc TN05
4.3.1. Hiéu chinh thong sé dia chit ciia coc theo tiéu chudn Viét Nam

a) Hiéu chinh théng sé dia chdt cho tinh todn theo chi tiéu co' Iy ciia dd

Thuc hién hiéu chinh tuyén tinh lai gié tri qu* =2.2qu léy hé s st khéng thanh coc 1a 0.15
(xem 3.1.1). Tinh dugc stc chiu tai coc TNOS trudc hiéu chinh la 2372T, sau hi€u chinh la
6729T. Lya chon st dung gid tri trudc hi¢u chinh.

b) Hiéu chinh hé sé cho tinh todn theo két qua thi nghiém SPT

Hiéu chinh tuyén tinh gia tri SPT N’ = 60. Tinh duoc stc chiu tai coc TNOS trude hiéu chinh
1a 2318T, sau hi€u chinh 1a 1545T. Lua chon str dung gia tri trude hi¢u chinh.

4.3.2. Higu chinh két qud dw bdo khd ning chiu tdi ciia coc theo tiéu chuin nwéc ngoai

a) Hiéu chinh thong s6 dia chat cho tinh todn theo BS 8004:2015 va CIRIA 181

Két qud hién tai tinh dugc dang c6 suc khang coc cao hon thuc té, ty 1€ ma sét thanh coc
twong doi hop ly. Bicu chinh E,, = 70q, = 152MPa cho coc TNO1 cho két qua sat véi tinh todn.
Gilr nguyén cac hé so dieu chinh q, da chon.

Véi coc TNOS ¢6 qu = 3.3 MPa, RQD = 45% cao hon RQD ctia mau da & coc TNI, ta léy
En=90q,= 297 MPa, giit nguyén tangtany = 0.001(qu/ps)"".

T cac s6 liéu trén, tinh duoc stc khang miii cuc han coc 1a 1457T, stc khang bén cuc han la
2216T, phwong trinh chuyén vi coc: A = 0.00164Q, — 0.00918 (A:m, Q;: MN).

Chon chuyén vi cuc han: léy so b0 stre chiu tai cuc han cua coc l1a 3000T, tinh duogc chuyén
vi mili coc cuc han la 24mm. Ung voi A =24mm, tinh dugc Q;=2025T.

Theo cong thire (5), tinh duoc thanh phan sitc khang miii coc 1a 1322T va stc khang bén
la 703T.

b) Hiéu chinh théng soé dia chat cho tinh todn theo AAHSTO 2017 va FHWA-RD-95-712

Két qua hién tai tinh dugc dang c6 strc khang miii coc cao hon thuc té, sirc khang ma sét 1a
phi hop. Piéu chinh q," = 0.9q, Em = 70q, = 302 MPa cho két qua sat véi thi nghiém. Giir
nguyén céac hé sb diéu chinh q, da chon.

V6i coc TNO5 ¢6 q, = 6.6 MPa, RQD = 45%, tuong ty phan trén ta liy E,,= 90q, = 584 MPa.

Tinh duoc strc khang miii cuc han 1a 972T, stc khang bén cuc han 1a 1637T, phuong trinh
chuyén vi: Q; = 1640K; + 70.69A%°7 (A:mm, Q¢:T). Ung véi d = 24mm, tinh dugc Q.= 1965T,
cac thanh phén strc khang miii 595T, sirc khang bén 1370T.

4.3.3. So sanh két qua dw bdo 1y thuyét va thi nghi¢m

Cac biéu d6 két qua thi nghiém ctia coc TNO5 nhu sau:
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Hinh 5. Biéu d6 tai trong - chuyén vi dau coc

va biéu do phan bd tai trong tai cac cap tai - coc TNOS

Stre chiu tai cuc han ctia coc TNOS dugc xéc dinh 1a 3200T, tng voi chuyén vi dAu coc 24mm.

Thanh phan sirc khang mili va strc khang bén trong da coc TN0O5: Qb = 780T, Qs = 1270T.

a) So sanh cac swc chiu tai nén da

Bang 7. Két qua du bao suc chiu tai coc theo cac ly thuyét tinh toan va thuc té - coc TNOS

Stre chiu tai nén da | Chi tiéu co ly | Két qua SPT | TC Anh- | TC My - FHWA- | Két qua TN
- coc TNO5S - TCVN -TCVN Ciria 181 RD-95-712 nén tinh
Ma sat thanh (T) 1779 1656 703 1370 1325
Strc khang miii (T) 593 662 1322 595 666
Strc khang tong (T) 2372 2318 2025 1965 1991

Vi coc TNOS, két qua suc khang cua nén d4 tinh duoc theo tiéu chuin Viét Nam cho két
qua du béo gﬁn voi thue té hon, nhung sai sb6 van & mirc 20%. Véi muc hoi tu nhu vay, can
thém it nhat 1 bo két qua thi nghiém dé c6 du bao dang tin cdy (sai s6 dudi 10%). Tuy nhién,
viéc hiéu chinh két qua tinh toan to6 ra khong hi¢u qua (cac gia tri dugc lya chon déu la gia tri
trudce hiéu chinh).

Két qua stc khang tinh dugc theo tiéu chuan chau Au va tiéu chudn My sau khi hiéu
chinh cho két qua chi sai 1éch dudi 20% véi strc khang tong. Tinh toan theo CIRIA 181 cho
két qua sai 1éch kha 16n vé ti trong strc khang miii va ma sat thanh do phwong phap nay coi
coc lam viéc nhu mot khoi théng nhat, viéc chia ra thanh phén stc khang miii va khang bén
chi mang tinh quy uéc. Tuy vay, két qua stc khang tong du bao duoc c¢b sai léch kha nho
(3.5%). Tinh toan theo FHWA-RD-95-712 t6 ra phu hop cho dang nén nay hon ca: sai léch
stc khang tong 1a 2.1%, sai 1éch strc khang miii 1a 2.7% va sai 1éch strc khang bén 13 1.9%.
Murc sai s& d6 1a chap nhan duoc, co thé cho phép sir dung két qua du bao phuc vu tinh toan
va thi cong cho coc dai tra.

b) So sanh biéu do quan hé tai trong - chuyén vi dau coc du bdo va thuc té

Nhan xét so b, ta théy sai s biéu dd dy bao cia coc TNO5 van khé 16n & cac cép tai dau
tién, sau d6 giam dan & cac cép tai 16n hon. O cac cdp tai gan stc khang cuc han, sai s vao
khoang 20%. D6 1a mirc sai s6 chap nhan duoc, trong diéu kién cac thong sb dia chat cia cac 16p
da con so sai, thiéu nhiéu thong tin quan trong.
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So sanh - TNO5
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Hinh 6. Biéu d6 tai trong - chuyén vi dau coc thuc té va biéu do du bao ly thuyét - coc TNO5

5. KET LUAN VA KIEN NGHI

Coc khoan nhdi trén nén da sét bot két phong hoa ning 1a dang nén kha phd bién ¢ Viét
Nam. Loai da nay thudng dugc xép vao nhém da mém yéu, cudng do twong d6i thip, tinh
chit co hoc phuc tap. Viéc du bao kha nang chiu tai ctuia coc trén nén dang nay hién con gap
nhiéu khé khin do cic vin dé nhu: thong sé dia chat khong day du, cac 1y thuyét tinh toan
chua dugc nghién ctu ki ludng, va chat luong thi cong ddi lic khong duge dam bao nhu yéu
cau thiét ké.

Hién tai, viéc danh gia kha nang cta coc trén nén da sét bot két theo TCVN 10304:2014
thudng c6 2 hudng phd bién & Viét Nam: coi nén d4 phong héa nhu nén da cing dé tinh theo
cong thirc cho coc chdng, hodc coi nén 13 nén sét dé tinh theo két qua thi nghiém SPT. Tuy nhién
cac hudng tinh toan nay déu chwa phu hop vé mit 1y thuyét nhu da phan tich & muc 3.3. Thuc té
v6i két qua thi nghiém cho cong trinh dién hinh, két qua du béo sai 1éch kha nhiéu, dan dén thiét
ké theo hudng tinh toan trén khong t6i wu hodc khong dam bao an toan.

Céc tiéu chuan nudc ngoai (tiéu chudn chau Au va tiéu chuin My) c6 cung cap 1y thuyét va
cong thire tinh toan cho riéng dang nén da sét bot két phong hoa manh. Két qua dy bao theo cac
1y thuyét tinh toan theo tiéu chuin nudc ngoai co do tin cdy kha cao, dic biét sau khi dugc hiéu
chinh céc s6 liéu dau vao chua rd rang tir két qua thi nghiém dau tién. Cac don vi thiét ké c6 thé
xem xét ap dung cac 1y thuyét trén vao thiét ké thuc té. Khi 4p dung cac 1y thuyét ndy, can cha y
té1 su khac biét trong cach xéc dinh céc thong s6 dau vao gitra h¢ théng tiéu chudn Viét Nam va
tiéu chuan nudc ngoai, dac biét 1a thong sd cudng do chiu nén nd hong qu, dé cé diéu chinh phu
hop véi 1y thuyét tinh toan.

Tac gia kién nghi cin c6 thém cac nghién ctru va cac bo dir liéu miu, cu thé 1a cac thong s6
dau vao chi tiét ciia nén d4 (bao gdbm cudng d6 khang nén, chit luong da, thé nim, thong sb
khéang cit, mo dun dan héi,...) va cac két qua thi nghiém kha nang chiu tai cua coc, dé phuc vu
xay dung cac cong thirc kinh nghi¢m, cac hé s6 hiéu chinh phu hop phuc vu tinh toén strc chiu
tai coc khoan nhdi trén nén da phong hoa sét bot két tai diéu kién Viét Nam.
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DU BAO AN TOAN HO PAO TRONG QUA TRINH PAO PAT THI CONG
TANG HAM SU DUNG KET QUA TiNH TOAN PLAXIS VA QUAN TRAC

SAFETY CONSTRUCTION MONITORING IN THE EXCAVATION
PROCESS FOR SUBSTRUCTURE CONSTRUCTION USING PLAXIS
CALCULATION AND OBSERVATION RESULTS

KS. Nguyén Vin Dién', TS. Ta Minh Nghi®
"2yién Khoa hoc cong nghé xay dung
Email: vandiennguyen88@gmail.com, taminhnghi@ibst.vn

TOM TAT: Céc cong trinh & cac thanh phd 16n hién nay thuong sir dung két ciu ting ham kha nhidu dé
tang khong gian sir dung cho cong trinh. Tuy nhién, viéc dao dat thi cong phan ngam tiém tang nhiéu mdi
nguy hiém nhu chuyén vi tuong vay, dat nén, cac sy cd khac nhu nude ngdm chay vao hé mong qua céac
khuyét tat tuong vay... gdy mat an toan cho ban than hé dao, sut lan cac cong trinh 1an can. Bang cach st
dung két qua tinh toan ctia phan mém Plaxis két hop voi két qua quan tric chuyén dich ngang tudng vay,
bién dang trong thanh chéng va lun céng trinh 1an can dé kiém soat, du bao nhitng nguy hiém c6 thé xay
ra ciia hd dao trong qua trinh dao dat va thi cong tang ham.

TU KHOA: Tudng vay, hd dao, chuyén vi ngang, bién dang, ltn cong trinh, Plaxis.

ABSTRACTS: Nowadays, Buildings in big cities often use basement structures quite a lot to increase the
usable area. However, the excavation process for substructure construction has many potential dangers
such as displacement of diaphragm wall, ground soil, other incidents such as groundwater flowing into
excavation through diaphragm wall defects... causing unsafety to the excavation, subsidence of
neighboring structures. By using the calculation results of Plaxis software combined with the results of
monitoring the horizontal displacement of the diaphragm wall, the deformation in the struts and the
settlement of adjacent structures to control and predict the possible dangers may occurs to diaphragm
wall, excavation during basement construction.

KEYWORDS: Diaphragm wall, excavation, horizontal displacement, deformation, settlement, Plaxis.

1. GIOI THIEU

Qua trinh dao dt va thi cong phan him cong trinh c6 nhiéu rui ro nguy hiém c6 thé xay ra
gy hu hong cho cong trinh 1an can ciing nhu ban than hd dao. Bai bao gidi thiéu phwong phap
du béo an toan cho hé dao trong sudt qua trinh dio dat va thi cong phan ngdm cia cong trinh dua
trén két qua tinh toan duoc tir phan mém Plaxis két hop véi cac két qua quan tric c6 duge theo
cac giai doan dao: két qua quan tric chuyén vi tudong vay, hé thanh chéng, lun nghiéng cong
trinh 1an can ...

Phuong phap du bao an toan cho hd dao duge ap dung cho cong trinh thuc té duoc xay dung
tai thanh ph6 Pa Néng v6i quy mo 2 tAng ham (dién tich mdi him 3039 m?) va 29 tng cao. Bién
phap thi cong ting ham theo phwong 4n dao mé. Két cau tudng vay sir dung tudng day 800 co
chiéu dai 19.0m tai khu virc c6 bé nuéc ngdm va tudng day 600 co chidu dai 17.5m cho cac khu
vuc con lai. St dung 2 hé giﬁng chéng 6 tiét dién H350x350x12x19 va H400x400x13x21.
Chiéu sau hd dao 16n nhit tai cac moéng cta bé nude: 12.8m.
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Tém tit so bo dia chét tai vi tri xay dung cong trinh:

- Lép dat san lap (A): Nén bé tong, dat dip, da 1in dam san mau do tham. Bé day thay doi tir
0.8-1.6m.

- Lop 1: Cat 1an sét bui mau xam xanh 1an vo so. Két cau xp. Lép nay xuét hién & tit ca cac
ho khoan. Bé day thay doi tir 2-4.6m.

- L6p 2: Sét mau xam xanh 1an vé so. Trang thai déo mém. Lép nay chi xuét hién & LKO1.
B¢ day 16p khoang 1.7m.

- L6p 3: Cat min mau xam xanh, xam nau. Két cdu x6p - chat vira. Lop nay xuét hién ¢ tat ca
cac ho khoan. B¢ day thay doi tir 6.0-7.4m.

- L6p 4: Bun sét mau xam den 13n vo so. Lép ndy xuat hién & hd khoan LK02 va LKO03. Bé
day 16p dat thay doi tir 2.2-2.8m.

- Lép 5: Sét it déo mau xam nau, xam xanh loang 16 do gach. Trang thai déo cing - nira
cung. Lép nay xuat hién ¢ tat ca cac ho khoan. Bé day thay doi tir 6.8-7.2m.

- Lop 6: Sét it déo mau x4m ndu, xam xanh loang 16 d6 gach. Trang thai nira cimg - cimg. Bé
day thay doi tir 6.7-7.1m.

- Lop 7: Sét it déo 1an dam san mau xam vang, xam xanh loang 16 d6. Trang thai ctg. L6p
nay xuat hién ¢ tat ca cac ho khoan. B¢ day thay doi tir 7.7-11.7m.

- L6p 8: P4 phién seritcit mau xam xanh, x4m ndu. Trang thai phong héa vira, ntt né manh,
RQD < 20%.
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Hinh 1. Mit bang hé dao va hé giang chéng 1 Hinh 2. Mit cit dia chit cong trinh

Bién phap dao dat thi cong ting ham da duoc tinh toan va tham tra 1a dam bao an toan cho cong
trinh va cac cong trinh 1an can trong sudt qua trinh dao dat thi cong tang ham. Cin cir két qua tinh
toan theo timg giai doan dio dat, tién hanh theo ddi so sanh tng xir thyc té clia trdng vay va dat nén
v6i mé hinh tinh thong qua cac két qua quan tric nhu: quan tric chuyén dich ngang ciia tuong vay,
quan trac lin nén dudng xung quanh cong trinh, quan tric bién dang trong thanh chéng.
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Hinh 3. Mit cat hd dao tai vi tri mat cat 1-1

2. PHUONG PHAP DU BAO AN TOAN HO PAO

2.1. Mo hinh tinh toan

St dung phan mém Plaxis 2D mé phong tinh toan cic giai doan dao dat thi cong ting ham
tai vi tri 3 mat cit nhu hinh 1. Quy trinh dao dat thi cong téng thé duoc thuc hién theo cac budc:

- Buoc 1:
- Budc 2:
- Buoc 3:
- Budce 4:
- Budc 5:
- Budce 6:
- Buoce 7:
- Buoc 8:

- Budce 9:

Do bé tong san ham B1.

Théo hé giang 1 khi bé tong san ham 1 dat 80% cudng do thiét ké.

Dao dat téi cao d6 -4.0m.

Dao dat téi cao d6 -8.0m.

Thi cong d6 bé tong san ham 2.
Théo hé giang 2 khi bé tong san ham 2 dat 80% cudng do thiét ké.

Thi cong hé giang 16p 1 ¢ cao d6 -3.2m.

Thi cong hé giang 16p 2 & cao d6 -7.2m.

Pao dat dén cao d6 day mong va hé pit dé thi cong phan moéng.

Can ctr bao cdo khao sat dia chat cong trinh, st dung m6 hinh Hardening soil € mo ta cac

16p dat nén cong trinh. Céac thong s6 cua dat nén duoc st dung trong mé hinh:

Bang 1. Thong s cua cac 16p dat trong mo hinh tinh Plaxis

Hardening Soil L"’g;an Lép 1 Lép 3 Lép 4 Lép S Lép 6 Lép 7
Type Drained | Drained |UnDrained|UnDrained | UnDrained | UnDrained | UnDrained
Yunsat | [KN/m?] 18 18.11 18.32 16.61 18.99 19.4 19.95
Ysat | [KN/m?] 18.5 18.54 18.75 16.8 20.2 19.5 20.1
Eso™" | [kKN/m?]| 9000 12500 16500 7000 3.50E+04 | 6.00E+04 | 9.00E+04
Eoed® | [KN/m2]| 9000 | 1.25E+04 | 1.65E+04 7000 3.50E+04 | 6.00E+04 | 9.00E+04
E." |[KN/m?] | 2.70E+04 | 3.75E+04 | 4.95E+04 | 2.10E+04 | 1.05E+05 | 1.80E+05 | 2.70E+05
m [-] 0.5 0.5 0.5 0.85 0.85 0.85 0.85
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Bang 1 (tiép theo)

Hardening Soil Légsan Lépl | Lép3 Lép 4 Lép 5 Lép 6 Lép 7
Type Drained | Drained |UnDrained|UnDrained | UnDrained | UnDrained | UnDrained
Cref | [KN/m?] 5 17.7 17.7 16.9 323 323 323
[0) [°] 25 18.25 18.25 11.52 14.5 14.5 14.5
va™ | [-] 0.2 0.2 0.2 0.2 0.2 0.2 0.2
™ | [kN/m?] 100 100 100 100 100 100 100
Riner [-] 0.8 0.8 0.8 0.8 0.85 0.85 0.85

Két qua tinh toan & mdi giai doan dao dat bang phan mém Plaxis cho biét chuyén dich ngang

tuong vay, do 1an dit nén cua hd dao va luc doc trong thanh chéng. Cac thong sb tinh toan nay

lam co s¢ dé€ so sanh véi két qua quan trac thyc té cua ho dao trong qua trinh thi cong va dy bao

an toan cho ho dao.

Cong trinh hién tai da thi cong dao dat xong 16p 2 (ddo dat dén cao do -8.0m) va lap hé gidng

16p 2. Qua trinh kiém tra an toan hd dao ¢ giai doan hién tai va du béo cho giai doan dao dat tiép

theo dugc thuc hién nhu sau:

Hinh 4. Hinh anh thi cong dao dat 16p 2 thyc té

@ grmmosaonn i =
=y T 1
L =

.

-
T
B Geeeneeme

Hinh 5. M6 hinh Plaxis giai doan dao dat 16p 2
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2.2. Két qua so sanh chuyén dich ngang twong vy

ND3O NDZ  wpps  ND2T

@ o 4 o @

ND1 NDZ ND3 ND4 ND& MNDB NDT MDE

Hinh 6. Mit bing vi tri quan tric Inclinometer va 1n nén dudng

Cong trinh d4 thi cong dao dat hét 16p 2 (dao dat dén cao do -8.0m) va lip thanh chdng hé
giang 2. Két qua quan tric chuyén vi tudng vay da duoc thuc hién dén chu ky 19 (cac chu ky do
16, 17, 18, 19 twong ung véi giai doan dao dat dén cao d6 -8.0m). Két qua so sanh chuyén dich
ngang tudng vay thuc té voi sd liéu chuyén dich ngang trong mé hinh tinh toan giai doan dao dat

16p 2 duoc thé hién nhu sau:

Chuyén dich ngang (mm) Chuyén dich ngang (mm}

60 -50 f -40 -30 -20 3
7 1
i
/
f

—8—TINH TOAN
——CV1CK16
—%—CV2 CK16

—e—CV3 CK16

f 8 —&—TINH TOAN

——CV1CK17

—%—CV2 CK17 —%—CV6 CK16
—6—CV3 CK17 —¥—CV6 CK17
——CV1CKI3 —#*—CV6 CK18

—%—CV2 CK18 —¥—CV6 CK19

—6—CV3 CK13
——CVICK19
—%—CV2 CK19
—6—CV3 CK19

—
.

S 5

18

Chiéu séu trdmg vy (m)

Chiéu sau tudmg vay (m)

Hinh 7. Biéu d so sanh chuyén dich ngang Hinh 8. Biéu db so sanh chuyén dich ngang
tuong vay 800 vi tri CV1, CV2, CV3 tuong vay 600 vi tri CV6
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Hinh 9. Biéu db so sanh chuyén dich ngang Hinh 10. Biéu d6 so sanh chuyén dich ngang
tuong vay 800 vi tri CV5 tuong vay 800 vi tri CV8

Nhén xét: Két qua so sanh chuyén dich ngang tuong vy giai doan dao dit hét 16p 2 giira mé
hinh tinh toan va thuc té cho thiy biéu d6 chuyén dich ngang cua tuong vay thuc té twong dong
v6i hinh dang biéu d6 tuong vay tinh toan dugc va c6 gia tri nho hon so véi tinh toan.

2.3. Két qua so sanh d¢ lin mat nén hé dao
Dén giai doan dao dat hét 16p 2 (dén cao d6 -8.0m) va lip hé giang 16p 2, Pon vi quan tric
d3 quan tric 1an nén dudng va cong trinh 1an can dén chu ky 7. Két qua so sanh quan tric 1an nén

duong thuc té voi s6 liéu lan mat nén trong mo6 hinh tinh todn giai doan dao dat 16p 2 duoc thé
hién nhu sau:

Khoang cach téi mép twong vy (m)

| ) 10 20 W—O—O—g@—o—. 60
—o—TINHTOAN 5 o
—8—NDI11 L] //
-10 (]
—8—NDI12 /

—8—NDI13 -15 /‘
—8—ND14 20 .
—8—NDI5 /

25 P
—e—NDI6 \ /
30

——NDI7T ~
AN /
——NDI8 B 35
—e—nD10 2 \ /
2 0

—

45

Hinh 11. Biéu d6 so sanh 1in mit nén phia sau tudng vay theo mit cat 1-1
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Khodng céch t6i mép twimg vy (m) Khodng cich t6i mép timg viy (m)
5 5
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Hinh 12. Biéu d6 so sanh lun mit nén phia sau tudng vay theo mit cat 2-2

Khodng cach téi mép twrdmg vay (m)

60 20
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\\
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\J
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Khosng cach t6i mép twimg vy (m)
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Hinh 13. Biéu d6 so sanh ltn mit nén phia sau tuong vay theo mat cat 3-3

Nhan xét: Két qua so sanh cho thay cac diém quan trac lun nén duong phéan bo & trén biéu do
lin mat nén tinh todn dugc, c6 mdt s6 di€ém nhu ND15, ND25 tiém cén véi duong lun mét nén

tinh toan.

2.4. Két qua so sanh ng suit trong thanh chng

Hinh 14. Pau do bién dang

675



Hoi nghi Khoa hoc Cén bg tré lan thir XVI

. =
R 506 o
g ‘ N | N Ny | é;
! g
B AW A = - N A =
X K il
b= 7 &
g 7 g
fi L
5 &
g
. it 5
£ -
. 60 &
45 i ¥30-03
5
g $s6-04 ®
g o0 -
5 \\ e
| ®
1 - %@
2 I 1 g
P | i
1
l&@i‘ 6200 6300 ESUDM:WD
® B ¢ B

Hinh 16. Pau do va thiét bi thu GK- 403 cho mdi 1an doc dit liéu

Str dung két qua ap luc dat vao thanh chéng trong mé hinh Plaxis dén giai doan dao dat dén
cao do -8.0m va lap hé gidng 2 dé tinh toan va kiém tra timg suit trong cac thanh chdng véi timg
suat cho phép. Duya trén cac tng sut ¢ dugc trong mo hinh tinh todn tai cac vi tri gin mdc quan
tric tién hanh so sanh véi gia tri ung suat thuc té duoc tinh toan tir gia trj do bién dang thuc té
ctia thanh chéng.

Dén giai doan dao dit hét 16p 2 (dén cao do -8.0m) va lap hé chdng 2, don vi dd quan tric
bién dang trong thanh chéng hé giang 1 dugc 3 chu ky. Két qua so sanh tmg sudt quan tric trong
thanh chong hé giang 1 thuc té voi tng suat trong thanh chdng co dugc trong mé hinh tinh toan
giai doan dao dat dén cao do -8.0m:
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Bang 2. Két qua so sanh tng suit quan tric thyuc t& va ing suat tinh toan trong thanh hé giang 1

ST | Vi | e | oin o hinh | 5© 547 N xét
MPa MPa
1 | SG-01 13.06 46.04 Gq<G Thanh chong 6n dinh
2 | SG-02 15.04 61.96 6q<C Thanh chéng 6n dinh
3 | SG-03 14.13 55.40 6q<G Thanh chéng 6n dinh
4 | SG-04 15.11 40.55 G4t<G Thanh chéng on dinh
5 | SG-05 38.63 152.83 64t<G Thanh chéng on dinh
6 | SG-06 31.06 73.37 <G Thanh chong 6n dinh

Nhan xét: Dya trén cac sd liéu quan tric thuc té so sanh véi két qua tinh toadn dugc tir mo
hinh tinh toan giai doan dao dét hién tai: dao dat hét 16p 2 (dén cao dg -8.0m) va lép hé giéng 2,
cho thdy hd dao dam bao on dinh. Cong tac thi cong duge thuc hién budc thi cong tiép theo.

3. KET LUAN

Két qua tinh toan bang mo hinh Hardening soil trong phdn mém Plaxis phii hop véi tng xir
thuc té ctia dat nén va két cau tudng vay cong trinh.

Duya trén mé hinh tinh toan bang phim mém Plaxis két hop véi cac s6 liéu quan trac c6 thé
du bao an toan cho hd dao cong trinh trong qua trinh dio dat thi cong ting ham. Vi cac s lidu
quan tric thyc té c6 duoc nhu chuyén vi tudng vdy, do 1an mit nén xung quanh hd dao, bién
dang trong thanh chdng dén chu ky hién tai va sé liéu mé hinh tinh toan cho thiy cong tac thi
cong dao dat t6i giai doan ndy 1a dam bao an toan cho hd dao va cac cong trinh 1an cén.

Can ctr s liéu quan tric chuyén vi tudng vay, quan tric lin cong trinh 1an can, quan tric bién
dang trong thanh chong hé giang dé kiém toan mo hinh tinh todn ban dau, dong thoi hiéu chinh cac
budc thi cong tiép theo dé dam bao an toan cho hd dao va cac cong trinh xung quanh hé dao.

Hién tai cong trinh thyuc té da dao dat dén cao do -8.0m va lép hé chéng 2, dang tién hanh dao dat
dén cao d6 day mong dé thi cong mong va tng ham. Can tién hanh theo dbi va so sanh cac két qua
quan tric v6i két qua tinh toan dé dy bao an toan cho hd dao & cac bude thi cong tiép theo.
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MOT SO VAN PE TRONG QUAN TRAC PO LUN NEN PUONG
GIAO THONG O VIET NAM, NHUNG BAT CAP, NGUYEN NHAN
VA GIAI PHAP KHAC PHUC

ANALYZING THE CAUSE AND PROPOSING SOLUTIONS
FOR SOME PROBLEM OCCUR WHEN SETTLEMENT MONITORING
OF ROADBED IN VIET NAM

ThS. Nguyén Vin Xuan', ThS. Nguyén Vian Hién?, ThS. Ngb Vin Hiéu’
23 vién Khoa hoc cong nghé xay dung
Email: nvxtracdia@gmail.com, mrhienmdc@gmail.com, ngohieu.ibst@gmail.com

TOM TAT: Cong tac quan tric lin nén duong xir Iy nén dat yéu co vai tro hét sirc quan trong trong qua
trinh thi cong duong giao théng xur 1y nén dit yéu. Néu cong tac quan tric do lin dugc thuc hién khong
chinh x4c thi 6 cb két cua dat cling s€ dugc xac dinh véi do tin cay kém, dat dudi nén duong co thé c¢d
két chua du gy ra hién twong lin, nit trén cac tuyén duong tham chi ngay khi cong trinh méi duoc dua
vao khai thac sir dung. Hién nay cong tic quan tric lin nén duong giao théng & Viét Nam chua co tiéu
chuan riéng ap dung. Vi viy, cong tic quan triac d6 lan trén cac cong trinh giao thong con nhiéu bat cép,
anh huong cua chiing t6i chat lugng ciia cac dy 4n. Bai bao phan tich ki cac nguyén nhan cua céc bat cép
nay va kién nghi giai phap khic phuc dé gop phan nang cao chét lwong cia cac cong trinh giao thong.

TU KHOA: Xt 1y nén dat yéu, quan tric d6 lin nén duong giao théng

ABSTRACTS: Settlement monitoring of weak soil roadbed is very important when constructing a new
road. If this work to be carried out not correct enough may lead to incorrect determination of soil
consolidation. This is the cause of the road surface subsidence even just has been acceptanced and put
into use. The current, settlement monitoring of roadbed subsidence in Vietnam does not have its own
standards to apply. Therefore, monitoring of roadbed still has many shortcomings, their influence on the
quality of the projects. This paper focuses on analyzing the cause and proposing solution to improve the
quality of road contruction.

KEYWORDS: Weak soil treatment, settlement monitoring the roadbed.

1. PAT VAN PE

So voi cong tac quan tric do ltn cac cong trinh dan dung va cong nghiép thi cong tic quan
tric khi xdy dung cac tuyén duong giao thong c6 nhiéu diém khac biét. Cong tac quan tric lun
khi xay dung cac cong trinh giao thong nham muc dich xac dinh do cb két Cv cua dat yéu dua
vao d6 tu van thiét ké s& dua ra quyét dinh dimng qué trinh xtr 1y dat yéu chuyén sang giai doan
thi cong két cau bé mat. Cong tac quan tric do lun cac cong trinh giao thong van tai dugc thuc
hién trong qué trinh thi cong, chat lugng cong tac quan tric do lun anh hudng truc tiép dén do tin
cdy cua vi¢c xac dinh do ¢ két cua dat. Néu cong tac quan tric d6 lan duogc thuc hién véi chit
luong tdt thi d6 cb két cua dit s& duge xac dinh v6i do chinh xac phu hop, do lun du sé nam
trong giéi han cho trude, nguoc lai néu cong tac quan tric do lan duoc thyc hién khong chinh
xéc thi do c6 két cua dt ciing s& duoc xac dinh voi do tin cdy kém, dat dudi nén duong cé thé cb
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két chua du gy ra hién twong lun, nit trén cac tuyén dudng tham chi ngay khi cong trinh moi
dugc dua vao khai thac stir dung.

2. SU CO LUN, NUT TREN MQT SO CONG TRINH GIAO THONG G VIET NAM
TRONG THOI GIAN GAN PAY VA NGUYEN NHAN CUA CAC SU CO NAY

Trong thoi gian vira qua nganh giao thong van tai d c6 rat nhiéu cd ging trong viéc xdy
duyng ha ting k¥ thuat giao thong. Nhiéu tuyén duong di duoc nang cip hoic md méi dic
biét 13 cac tuyén cao tdc ndi cac trung tAm van hoa, chinh tri 16n cia ca nudc goép phan quan
trong vao cong cudc phat trién kinh té x4 hoi, tuy nhién nhiéu tuyén duong vira dua vao khai
thac st dung da bi lun, nit. Khi cac su ) x4y ra nhiéu ly do dugc ra dé giai thich cho su
kém chét luong nay nhu: stc ép tién do, diéu kién dia chét bat kha khang, thoi tiét.... Cac ly
do nay rd rang 1a khong c6 stc thuyét phuc gdy birc xtc du luan. Duéi day 1a mot vai hinh
anh vé sy cb trén mot sd tuyén duong.

Hinh 1. Hu hong dic trung trén mot sb tuyén duong

Mic du chi 1a hinh anh nhung chiing ta ciing c6 thé danh gia dugc 1a cac hu hong xay ra
khéng phai do cac yéu té ngoai canh bat kha khang nhu dong dat, dong x6i manh do i quét, 1a
dng ma cac hu hong xdy ra do cac yéu td ndi sinh cu thé 1a dit yéu dudi nén dudng chua cb két
da nén tiép tuc qua trinh cd két gy ra ndi luc 1am lan va pha v& ¢6 két bé mat.

Khi tiép cén véi cac bao cao quan tric chinh thirc clia cac nha thau ching toi déu thiy tat ca
cac khu vuce xu ly dat yéu trén cac tuyén duong déu dat do cb két rt cao, vuot hon nhiéu so véi
gia tri thiét ké yéu cau. Chung toi di sau tim hiéu k¥ vé cong tac quan tric cta cac nha thau trén
cac du an va phat hién rat nhiéu van dé bt cip qua d6 gitp 1am sang to phan nao nguyén nhan
ctia cac su ¢d nén mong trén cac cong trinh giao thong. Cac bat cap do 1a:

a) Nhiéu chudi sé liéu quan trdc ¢é dé chinh xdc rat kém

Cong tac quan tric do lin tai mot dy an dwoc bit dau tir ngdy 6/3/2015 téi ngay 21/6/2015
v6i tin sudt 1 ngay/1 lan. Pay 1a qu4 trinh gia tai 16p dat duoc dép tir cao trinh 12.3 m 1én t6i cao
trinh 15.6m thi dimg lai chd dat ¢6 két. Trong giai doan chd ¢ két tir 21/6/2015 dén 19/9/2015
cong tac quan tric tiép tuc duoc thuc hién véi tan suit nhu cii (1 ngay/1 14n), nha thau xir 1y cac
s6 lidu quan tric bang ca 2 phuong phap: Phuong phap Asaoka va phuong phap Hyperbolic.
Duéi day 1a bao cao két qua quan tric do nha thau thyc hién.
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D6 lan cb két du bao (mm) D6 cb két (%)
Point.N° | Ban do lin
Phuong phép Phuong phap Phuong phép Phuong phap
Asaoka Hyperbolic Asaoka Hyperbolic
Nhénh Bén trai S¢= 507 mm S¢= 507 mm DOC =100% DOC = 100%
Koo | Tim | = 467 mm Se= 467 mm DOC=100% | DOC = 100%
Bénphai | S¢= 452 mm S¢= 452 mm DOC =100% DOC = 100%

Nhin vao cac két qua bao cdo ctia nha thiu chung ta thiy dudong nhu cong tac quan tric duoc
thyc hién rat t6t. Két qua xir Iy s6 liéu theo ca hai phuong phap Asaoka va Hyperbolic gidng
nhau va d¢ c¢b két K dat gia tri tuyét ddi 1a 100%. Tuy nhién qué trinh x@r 1y s6 liéu chi tiét thi
thay rat nhiéu van de.

220 | : ‘ ‘ ’ 20 Dién bién téc @ lun ||
20 40 60 80 theo két qua quan trac
270 7
Dién bién do lun theo | [| | 10 . 4
320 I két qua quan tréc nwl‘ ) i' A I¥-
-370 P 0 MR JREIre SR
. o 20 40 80
-420 i - 1] ~ Lz
1071 Dién bién téc do ]
470 = 1tn theo ly thuyét
DiENbIEN A6 10N | e,
Jl 20
-520 1 theo ly thuyét

Hinh 2. Dién bién d6 lan va tbc d6 lan theo thoi gian: Vai trai (xanh duong),
Tim (d6), vai phai (xanh luc)

Theo 1y thuyét co hoc dat ca hai d6 thi nay phai la dudng hyperbolic bac 2 va déu co dudng
tiém can ngang, dbi v4i téc do lun thi dudng tiém cén ngang la dudng thang Y = 0 (truc hoanh)
con d6i véi do lan thi tiém can ngang la Y = SF. Tuy nhién dd thi dung theo céc s6 liéu quan tric
thue té hoan toan khong phu hop véi dién bién 1y thuyét caa chung theo 1y thuyét. Day 1a didu vo
1y va chi co thé giai thich su vo 1y ndy 1a chét luong kém cta chudi s6 lidu quan tric.

V6i chit lugng cua chudi s6 liéu nhu trén dang ra ching phai dugc hiy bo va tién hanh quan
tric lai vi chudi sd liéu nay khong thé xtr Iy duoc, hodc it ra thi ciing phai loc bot cac sé lidu co
chét luong qua kém (vi du dot ngdt trdi 1én hodc 1an xudng qua dot ngot) sau d6 moi xir 1y. Tuy
nhién cac can bd k¥ thuat ctia nha thau van xir Iy chiing nhu nhitng chudi s6 liéu binh thuong va
két qua xir Iy cho ra nhing két qua hoan toan khong binh thudng tirc 13 khong thé xay ra trong
thuc té do 1a:

Hé s6 B > 1 (do dbc cua duong Asaoka B > 1) nhu ching ta thy trong hinh anh ching toi
chup mot trang béo céo ctia nha thau. Pay 1a diéu khong thé xay ra trong thuc té vi f > 1 tirc 1a
d6 cd két K > 100%, diéu d6 c6 nghia 1a trude khi xir Iy do c¢b két ctua dat da 16n hon 100% va
cang chd ¢ két thi d6 ¢ két K cang giam. Pay 1a nghich 1y va n6 khong thé xay ra trén thuc té.
Néu str dung cac hé sb trén ddy dé tinh ra d6 1an toan phan thi doan dudng nodi trén s& khong lin
xudng ma s& trdi 1én 844.3 mm. Két qua quan tric lan nhu trén van duoc chap nhan va dimng qua
trinh xir 1y d4t yéu chuyén sang giai doan thi cong két ciu bé mat.
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ASAOKAMETHOD TG T
0 y = 1.003x + 2,533 Tinh todn thong 56 trung gian:
200 =0.997 tmax = 90 B = 2.5332
150 Simas 45 B = 1.0032

Si

Tinh todn d§ lin cubi cing:
100

Sy/(1-B) + So, New BB <0=> S,= Qs
®  Bitudd Si~Si-1 S¢ (mm) = 452.000
——— Linear (Biéu d6 Si~Si-1) U (%) - 100.000

50

S (mm) = 0.000
0 50 100 150 200 250
Si-1
HYPERBOLIC METHOD HYPERBOLIC METHOD |

14 y=-0.004x+0687 Tinh todn thong 5o trung gian:

121 e R0l N ) B= | oom
gio | es e Sma | 452000 | 0= 0.687
§°-3 ¢ Tinh toéin @9 lin cudi cing:

) S 5;=S, + Up, Neu p<0 = 5,5
= ° £~ H fmax

04 P et i ol S (mm) - 52000

02 U - 100.000

0.0 S (mm) = 0.000

0.0 20.0 40.0 60.0 80.0 100.0

Hinh 3. Két qua xur 1y s6 liéu ctia nha thau theo hai phuong phép Asaoka va hyperbolic

Céc can bo k¥ thuat ciia nha thau xir Iy chudi sé lidu néi trén theo phuong phap Hyperbolic
va ho xéc dinh duoc cac hé s6 a va B 1an luot 1a 0.687 va —0.004, nghia 14 phuong trinh dién bién
dd Iun theo thoi gian c6 dang nhu sau:

t

S, =4524———
0.687 —0.004t

Phuong trinh trén cho thidy do lan ¢ ddy khong phai 13 ham lién tuc, tai thoi diém
t = 0.687/0.004 = 171.75 ngay thi S; — co. Dé hoa giai diéu vo 1y nay cac can bd ky thuat ctia
nha thau lai tu dua ra mot diéu kién “Néu B < 0 thi Sf = Smax” trc 1a d6 Iin quan tric duoc &
thoi diém cubi cung (1a 16n nhat) lai dugc iy 13 d6 1an toan phan va ciing tvong ty nhu phuong
phap Asaoka & trén do cb két 1a van 1a 100%.

b) Mot $6 chudi sé liéu c¢é dau hiéu kém khach quan

Khi xtr Iy mot sé chudi két qua quan tric cia mot sé nha thiu chung t6i thdy chung c6 cac
chi tiéu chét luong rat kém midc du néu nhin thoang qua thi khong phat hién cac ddu hiéu bat
thuong. Chudi s6 liéu sau day 1a mot vi du:

T | Tarn| SO | S BRI
d om,
183 30.0] 381 60

41.0 : ! ]
7 SPA-49 ’
42.0 )
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Chudi s6 liéu duoc nha thau xir 1y bang phuong phap Asaoka, cac chi tiéu c6 két thu duoc 1a
o =4.976, B = 0.899, d6 lun toan phan SF = 49.1cm, K = 95.7% nhung khong co cac chi tiéu
phu dé danh gia do tin cay cta cac chi tiéu c6 két. Néu chi can ctr vao cac sb liéu do nha thau bao
céo dé danh gia thi chat luong xir 1y dat yéu tai vi tri nay 1a rat tot. Chung t6i xur 1y lai chudi sb
liéu nay kém theo viéc danh gia d6 chinh xac cua cac chi tidu cb két bang cac cong thirc va thuat
toan do chung ti dua ra, két qua duoc théng ké trong bang dudi day:

BANG TONG HGQP CAC CHI TIEU DU BAO
Tén diém quan tric SP49A-11
Hé sb o 5.00570
Sai s6 ma. +2.09815
Hé s6 B 0.89806
Sai s6 mp +0.04773
Sai s6 quan tric hién truong m(cm) +0.50358
D6 lan toan phan Sf(cm) 49.11
Sai s6 d6 Itn toan phan Msf (cm) +30.86
Do cb két dat dugce K(%) 95.71
Sai s6 d6 ¢b két mK(%) +60.15
Do lin du DS(cm) 2.11

C6 thé thy céc chi tiéu cd két do cac can bo k¥ thuat ctia nha thau xac dinh hau nhu khong
sai khac so véi cac s6 liéu chung t6i tinh bing mot phuong phap khac. Theo két qua danh gia cua
chung t6i thi thiy tit ca cac chi tiéu cb két tuy cao nhung d¢ tin cdy cua chung rit thap. Vi du hé
s6 o = 5.0057 dugc xac dinh voi sai s6 £2.098 (42%), d6 cb két K = 95.71% nhung sai s6 1a
+60,15% ttc 12 pham vi bién dong cta d6 cd két 1a rat rong (35.6% < K < 100%) nghia 1a xac
suét xay ra hién tuong lun, nat ¢ day la rt cao. Néu chi xem xét chudi sb liéu quan tric mot cach
qua loa thi khong dé phat hién nguyén nhan dan dén cac chi tiéu cd két kém tin cdy nhu trén
nhung xem xét k§ thi thdy nguyén nhan giy ra hién tugng trén nam & chudi sb lidu quan tric.
Chung t6i d dung do thi dién bién d6 lun theo thoi gian nhu hinh duéi day:

AL /&‘
46.00 f
45.00

44.00

43.00 //

42.00

41.00 /

40.00 /

39.00 ’Jy—y—y—y—y—\

170 190 210 230 250 270 290

Hinh 4. Dién bién d6 lin theo thoi gian ctia ban lin SPA-49
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C6 thé thay kha rd dién bién bat thuong cia d¢ lun theo thoi gian: Trong 16 chu ky quan tric
thi 12 chu ky dau dién bién d6 Itn 1a trong ddi binh thuong nhung tir chu ky 12 tré di (ving ndm
trong ellipse mau do) do thi dot ngot quay ngang (toc do lun giam dot ngot vé khong). Nguyén
nhan cta hién twong nay cé thé 1a do thiét bi sir dung c6 do chinh xac kém nén n6 khong thé phat
hién dwoc d6 1tn khi gia tri ciia nd nho nhung ciing khong loai trir kha ning sy tac dong c¢d ¥ cua
can bo k¥ thuat quan tric nhat 1a trong diéu kién cong tac giam sat khong chat ché va nha thau
mong mudn day nhanh tién d¢ thi cong. Qua day c6 thé thdy rd vai trd rat quan trong cia viéc
danh gia d6 chinh xac ciia cac két qua du bao.

¢) Mot s6 chudi s liéu dwge xir Iy khong diing

Tuy mirc d6 pho bién khong cao nhu chat lugng chudi quan tric kém nhung viéc khong nim
vitng hoan toan cac phwong phéap xir Iy s6 lidu ciia nhiu can bo k¥ thuat ciia nha thau din dén
kha nhiéu chudi sé liéu duoc xir Iy khong ding dic biét 1a khi cac chi tiéu ¢b két duoc xac dinh
bang phuong phap Asaoka ma viéc xir 1y chudi sd liéu dudi day 1a vi du.

Chudi s6 liéu quan tric duoc thuc hién trén mot tuyén cao tbc & phia Bic tir ngay 25/5/2015
dén 25/8/2015 nhu trong bang dudi day:

vy | B | R e | R | ey | R
25/5/15 (du tai) 451 30/5/15 499 22/6/15 625 27/7/15 774
26/5/15 461 31/5/15 508 29/6/15 658 4/8/15 800
27/5/15 471 1/6/15 517 6/7/15 688 11/8/15 824
28/5/15 481 8/6/15 555 13/7/15 717 18/8/15 845
29/5/15 490 15/6/15 591 20/7/15 746 25/8/15 864

Céc can bo k¥ thuat ciia nha thau xir Iy chudi s liéu néi trén theo phuwong phap Asaoka va
thu dugc phuong trinh cua dic tuyén Asaoka y = 15.976 + 1.0349x.

Theo cac s6 liéu nay thi khi t — oo nén duong sé troi 1én 458mm. Dé hoa giai diéu vo 1y nay
céc can bo k¥ thuat ctia nha thau lai dua ra luan diém “Néu (1 — B) < 0 thi Sf = Smax”. Gi4 tri
Smax ¢ ddy 1a 864mm quan tric ngay cudi cing. Do cb két ciia dat K tai thoi diém tinh 1a
864/864*100% = 100%.

O déy céac can bo k¥ thuat ctia nha thau da xir 1y sai chudi so liéu. Piéu kién tién quyét dé xir
1y chudi s6 liéu theo phuong phap Asaoka 1a cic chu ky do phai tuyét ddi bang nhau. Trong
chudi sd liéu nay tir 26/5 dén 1/6 cong tac quan tric duoc thuc hién v6i tudn suit 1 ngay 1 lan, tir
ngay 1/6 tré di tin suit quan tric lai 1a 7 ngay 1 1an vi vay mudbn xur Iy chudi s6 liéu nay chi can
b6 b6t cac sb licu tir ngay 26/5 dén 1/6. Ching t6i da xur 1y lai chudi s6 lidu nay va nhan duoc do
cd két cuia dét 12 76%, thip hon nhiéu so v6i con sd bao cdo cia nha thau.

d) Khéng ddnh gid @ chinh xdc ciia cdc két qud dw bdo

Qua viéc theo ddi cac bao cao xir Iy s6 liéu quan tric do lun chung t6i thiy hau hét cac bao
céo déu thiéu phan danh gia do chinh xac cua cac yéu t6 du bao. Co mot vai bao cdo co dé cap
dén van dé nay nhung viéc danh gia lai hoan toan khong ¢ co sd khoa hoc. Vi du ¢ nhiing bao
céo thi ghi “Sai s6 co hoc va sai sb chu quan la 2mm” hodc “Khi do cd két dat trén 60% thi sai s&
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du béo 1a 10%”. Nhitng nhan dinh va dénh gia nhu trén déu 1 khong dung va déu khong c6 tac
dung gi trong viéc loc cac két qua quan tric chat luong kém trong khi d6 viéc danh gia d6 chinh
xéc cua cac két qua du bao 1a chdt chin tin cay dé loai bo cac két qua nay.

3. PHAN TiCH NGUYEN NHAN CUA CAC BAT CAP

Co rat nhiéu nguyén nhan giy ra nhimng bat cap ndi trén nhung c6 thé néu ra mot sé nguyén
nhan chinh sau day:

a) Str dung mdy méc thiét bi khéng phi hop

May moéc thiét bi 1a mot yéu t6 quan trong dam bao cho sy thanh céng ciia cong tac quan tric
d6 lan. Can luu ¥ rang viéc quan tric d 1an doi hoi phai sir dung cac may moc thiét bi c6 do
chinh x4c cao tuy nhién céc thiét bi nay thuong c6 gia dit nén khong phai nha thau nao ciing c6
san vi vay cac nha thau thudng sir dung ngay céc thiét bi do chinh xac thdp van dung dé thi cong
cho muc dich quan trac. Mic du trong cac bao céo ki thuat quan tric d6 lun cac nha thau thudong
khong cung cip mot cach day du cac théng tin vé may moc thiét bi nhung nhimg hinh anh quan
tric thyc té tai cac du an cho thiy céac thiét bi quan tric 1a khéng phu hop.

Hinh 5. Hinh anh quan tric d6 ltn trén mot sé dy an

Mot s6 nha thau sir dung méay toan dac dién tir va may thiy binh thong thudong dé thyc hién
cong tac quan tric lan. Cac thiét bi nay chi xac dinh dugc d6 lun tin cdy khi gia tri ctia do lan
khoang 1cm, khi d6 1an c6 gia tri nhé hon do tin cdy cua két qua s& giam rat nhanh va chudi sb
liéu c6 thé s& khong phan anh dang d6 lun cta nén dat.

b) Cdc can bé quan trdc khéng chuyén nghiép

Pa sb cac du 4n cong tac quan tric do cac nha thau tu thuc hién, cac can bd quan tric thuong
13 cac cong nhan k§ thuat duge dao tao cap toe dé co thé s dung duoc may thity binh hodc may
toan dac dién tir trén cong trudong va duong nhién ho s€ 1a cac can bg ky thuat chu chét dé thuc
hién cong tac quan tric. Cac can bo nay khong am hiéu vé nhiing yéu cau ky thuat ciia cong tic
quan trac do lun, vé phuong phap xir 1y s6 liéu, vé co ché tic dong ciia cac sai s6, vé phuong
phap xir Iy s6 liéu nhung ho lai rat chi quan cho rang viéc quan trac d6 ltn 1a rat dé dang chi can
do duoc dd cao cua diém quan tric tai cac thoi diém khac nhau 14 tinh ngay dugc do ltn cua no.
Do khéng chuyén nghiép, khong am hiéu ddy du cac yéu cau k¥ thuat rat cao cua cong tic quan
tric nén cac két qua quan tric thudong khong dat yéu cau.
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¢) Quy dinh kJ thudt trong vin bdn phdp quy con thiéu chdt ché

Hién nay ¢ Viét Nam chua c6 tiéu chuan k¥ thuat riéng cho cong tac quan tric d6 lun cho
cac cong trinh giao thong. Cac quy dinh k§ thuat cho cong tac ndy duoc tim thiy trong hai tiéu
chuan k¥ thuat chuyén nganh [1] va [2]. Trong ca hai tai liéu trén khi noi vé yéu cdu do chinh
x4c quan tric d6 lun chi ghi duy nhat mot cdu: “Mirc d6 chinh xac yéu cau phai dén mm”. Quy
dinh nay 1 khong rd rang ¢ thé dan dén cach hiéu khong théng nhat vé yéu cau do chinh xac
clia cong tac quan trac do lin va anh huong rat 16n dén chat lugng cua cong tac nay ciing tirc 1a
anh huong 16n dén chit luong ctia cong trinh giao thong.

4. GIAI PHAP NANG CAO CHAT LUQNG CONG TAC QUAN TRAC CAC CONG
TRINH GIAO THONG

Qua viéc phan tich cac bét cap trong cong tic quan tric trén cic cong trinh giao thong va nguyén
nhan cua ching, chung ta thdy rd rang 1a: Dé nang cao chat lugng cua cong tac quan tric va ciing 1a
nang cao chét luong cua cac cong trinh can thiét phai thyc hién mot sé giai phap sau day:

a) Hoan thién cong tac quan Iy nha mede doi véi cong tac quan trdc d¢ hin cdc céng trinh
giao thong

Chiing t6i d3 phan tich & trén 16 hong vé cong tac quan 1y nha nude dbi véi cong tac quan
tric 1a chua c6 tiéu chuan ky thuat chuyén nganh, cac quy dinh ky thuat dang dung hién nay
chua day du va chua rd rang. Vi vay cac don vi quan Iy cin nhanh chong ban hanh mét tiéu
chuén k§ thut chuyén nganh trong d6 quy dinh nhiing van dé co ban cia cong tac quan tric
mot cach diy du, rd rang vé yéu cau do chinh xac quan tric, yéu cau vé thiét bi quan tric,
quy trinh quan tric va xtr Iy s6 liéu quan tric dic biét chi trong vao viéc danh gia do chinh
x4c cua cac két qua du bao nham dam bao cho cong tic quan tric duoc thuc hién vdi chét
lugng phu hop.

b) Néng cao chdt leong ciia ddi ngii can bé quan trdc va gidm sdt

Doi ngil can bo truc tiép tham gia cong tac quan tric va giam sat can dugc dio tao ning cao
trinh d6 thong qua hinh thic bdi dudng nghiép vu (tip huén).
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TECHNICAL SOLUTIONS TO ENHANCE THE EFFICIENCY OF
COORDINATES TRANSFER IN VERTICAL DIRECTION, APPLIED IN
CONSTRUCTION OF HIGHRISE BUILDINGS
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Email: lainamthai.ibst@gmail.com, ddnhuanibst@gmail.com

TOM TAT: Noi dung bai bao trinh bay vé mot s giai phap k¥ thuat nang cao hiéu qua chuyén toa do
theo phwong thang dimg phuc vu thi cong cac cong trinh ¢ chiéu cao 16n.

TU KHOA: Chuyén toa d9, cong trinh co chiéu cao 16n.

ABSTRACT: The contents of the article presents technical solutions to enhance the efficiency of
coordinates transfer in vertical direction, applied in construction of highrise buildings.

KEYWORDS: Pass coordinates, buildings of great height.

1. PAT VAN DE

Hién nay cac du an xay dung céc cong trinh c¢6 chiéu cao 16n (nha cao ting, cong trinh dang
thap, thap tmyén hinh, cot 6ng khoi cong nghiép...) duoc trién khai rong rai tai Ha Noi, TP. HO
Chi Minh va céc tinh, thanh phé 16n trén ca nudc. Cac cong trinh xdy dung c6 chiéu cao 16n co
dic diém 1a dién tich thi cong chat hep, do cao 16n. Chuyén toa do va do cao 1a cong viéc phai
dugc thuc hién thudng xuyén trong qué trinh xay dung cong trinh. Dé dam bao d6 thiang dung
clia cong trinh can phai c¢6 bién phap chuyén toa dd 1én mit san thi cong xdy dung ctia cong trinh
theo phuong thing dimg. Qua trinh chuyén toa do tir mit bang co s& 1én cac mat bang xay dung
13 mot dang cong viéc rat quan trong khi xdy dung cac cong trinh c6 chiéu cao 16n. Nham hiéu
sau hon vé cong tac chuyén toa do 1én san trong thi cong cong trinh néi chung va thi cong cong
trinh nha cao tAng noi riéng, trong bai bao nay chung t6i trinh bay: “Mot sb giai phap ki thuat
nang cao hiéu qua chuyén toa do theo phwong thiang dimg phuc vu thi céng cac cong trinh co
chiéu cao 16n”.

2.CO SO LY THUYET

Dé chuyén cac truc 1én tang hodc xudng cac ting ham cé thé sir dung mot trong cac phuong
phap: phuong phap day doi, phuong phap dua vao mat phing ngim cia may kinh vi, phuong
phap chuyén toa do bang may toan dac dién tir, phuwong phép chiéu dimg quang hoc. Ngoai ra
con c6 thé sir dung phuong phap GPS két hop voi tri do mat dat. Nguoi ta c6 thé chon mot trong
cac phuong phap trén tuy thudc vao do cao, dd chinh xac yéu cau va dic diém cong trinh.
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2.1. Néng cao d9 chinh xAc thanh lap luéi tric dia chuyén dung

Dé c6 thé bd tri cong trinh theo phuong thang dimg thi can thanh lap co s6 tric dia gom:

- Ludi tric dia chuyén dung: duoc thanh 14p trén mit bang mong.

- Dung céc thiét bi chiéu dting chuyén toa do ciia cac diém ludi tric dia chuyén dung trén
mat bang mong lén céc san thi cong ta dugc ludi trac dia chuyén dung trén san thi cong. Thong
thuong, hinh dang cta luéi trac dia chuyén dung phu thudc chi yéu vao hinh dang cua toa nha
tuong lai. Néu toa nha c6 dang hinh vudng hodc hinh chir nhat thi ludi khong ché cling c6 dang
hinh vuong hodc hinh chitr nhét néu tda nha tuong lai dang hinh tron thi Iudi khong ché s€ dugce
thanh 1ap dudi dang da gidc trung tam.

Ludi tric dia chuyén dung 1a luéi tric dia c6 do chinh x4c cao do d6 can luu ¥ téi nhitng van
de sau day khi xay dung ludi:

- D6 hinh lugi

- Phuong phap udc tinh do chinh xac

- Phuong phap do

- Phuong phap xir Iy s6 lidu

U'c tinh han sai cho phép ciia ludi tric dia chuyén dung trén mit bang mong theo TCVN
9398-2012 [1], tinh duoc sai s6 trung phuong vi tri diém yéu nhat my, <3.4mm, sai sd trung

SA s A 4, M Y SIS . A A
phuong chicu dai canh y€u nhat: ?S , sai s0 xac dinh phuong vi canh yéu nhat: m,

C6 2 phuong phap xir 1y s6 liéu ludi chuyén dung 1a:
- Binh sai theo phuong phap truyén thong.

- Binh sai theo phwong phap ludi ty do c6 sé khuyét dwong trong trudng hop 4p dung
phuong phép chiéu lién tuc.

2.2. Ung dung phuwong phap chiéu theo bic va dinh vi lai luéi trén cac san thi cong bang
cong nghé GPS
2.2.1. Co s Iy thuyét ciia phwong phdp

Trong thi cong xay dung nha cao ting dé dam bao do thing dung cua cong trinh can phai
thanh 1ap trén mat bang méng cong trinh mot ludi trac dia chuyén dung. Sau d6 sir dung may
chiéu dung PZL (hodc cac may chiéu co tinh ning twong dwong) dit tai cac diém cua ludi
trac dia chuyén dung. Tai cdc san thi cong trén cao dya vao cac diém khéng ché da duoc
chuyén 1én, tién hanh do kiém tra cac dai lugng goc va canh ctia ludi trén san thi cong, tinh
toan binh sai va hoan nguyén cac diém khdng ché cua ludi nay vé vi tri thiét ké dé tir 46 bd
tri cadc hang muc con lai cia cong trinh trén tung san thi cong. Nhu vay do chinh xéac thi cong
cong trinh theo phuong thing duing s& phu thudc vao chit lwong thanh lap ludi tric dia
chuyén dung trén mit bing méng cong trinh va chat lwong chiéu cac diém khéng ché 1én cac
tang cao. Hién nay, dé thi cong cac cong trinh nha cao ting ngudi ta cé hai phuong an chiéu
diém 1én cac san thi cong.
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- Phuong an chi€u lién tuc tir mat san tang 1 1én cac tang thi cong: véi phuong an chiéu diém
nay chi can dat may chiéu ¢ san tang 1 chiéu diém cho dén tang cudi cung. Khi so ting cia toa
nha hay chiéu cao cong trinh tdng 1én thi d§ chinh xac chiéu diém s€ giam di do chiu cao tia
ngam dan dén sai sO ngdm va sai sO bat muc ti€u va do anh hudng cta cic yeu td ngoai canh
(chiét quang, nhiét d9, ...) &nh hudng dén d6 chinh xac chiéu diém.

Do chinh x4c cua luoi trac dia chuyén dung trén cac san xay dung tinh theo cong thuec:
2_ .2 2 2
m”= My, + Mgy + Myq )
trong do:
my : sai sO cua ludi khong ché co so trén mat bang mong, meg- sai so chiéu diém;

myq : sal sO danh dau diém.

Trong cong thirc (1) ta c6 sai s& my. va myq 12 hang sb ¢d dinh, vay khi sai s6 mq tang thi sai
s6 m tang, do d6 khi chiéu cao tia ngim tang dén mot gidi han nao d6 ta phai phan doan dé chiéu
nham dam bao sai s6 m nam trong gidi han cho phép.

- Phuong an chiéu phan doan: chia s tang thi cong thanh n doan, mdi doan chiéu s& gdom m
tang. Tién hanh chiéu diém tir tang 1 dén hét doan thir nhat bao gdm m tang. Sau d6 chuyén may
chiéu 1én tang cudi doan chiéu thi nhit (ting 14y 1am co s& dé chiéu doan 2) va tiép tuc chiéu
diém cho dén hét doan 2. Chuyén may chiéu 1én tang cudi doan 2 va tién hanh tuong ty cho dén
khi thi cong xong cong trinh. Vi phuong an chiéu phan doan: s& giam duoc chiéu cao tia ngim
di n 1an, do d6 do chinh xac chiéu diém trong timg doan s& ting 1én. Pay chinh 13 phuong phap
chuyén toa d6 1én céc tang thi cong khi xdy dung cac toa nha siéu cao tang khi sir dung cic may
chiéu thién dinh (PZL) hodc cac may chiéu co tinh ning twong duong dé chuyén toa do 1én cac
san thi cong.

Trong phuong phép chiéu phan doan sé bi sai s tich lily. Do d6 dé dam bao do chinh xéc thi
cong cong trinh theo phuong thang thi can do dac va dinh vi lai cac diém co so ctia ludi tric dia
chuyén dung tai tﬁng khai dau cia mdi doan chiéu. Van dé dinh vi cac diém khéng ché cua ludi
trac dia chuyén dung trén tirng bac chiéu duoc thuc hién nhd cong nghé GPS.

2.2.2. Quy trinh chuyén toa d theo phwong thing ditng bang phwong phdp chiéu theo bic

Khi thi cong xay dung phdn mong ctia cong trinh va thanh 1ap ludi tric dia chuyén dung trén
mit bang moéng tai san tang 1 ta can thanh 1ap ngay ludi GPS lién két véi cac diém cua ludi
chuyén dung (1 cac diém GPS1, GPS2, GPS3, GPS4) [Hinh 1] duoc bd tri ¢ nhitng vi tri 6n
dinh trén mat dat trong sudt qua trinh thi cong cong trinh. Tién hanh do GPS tir cac diém khdng
ché trén mat dat dén cac diém khong ché cua ludi tric dia chuyén dung. Str dung cac thiét bi do
dac truyén théng (mdy toan dac dién tir hodc thude thép) do kiém tra cac gia tri goc, canh trong
ludi chuyén dung.

Tién hanh binh sai két hop luéi khéng ché mat dat (bao gdm cac tri do goc va canh trong
lu6i chuyén dung duoc do bang méy toan dac dién tir hodc cac canh do bang thude thép) va cac
tri do GPS ta c6 toa do thiét ké cua cac diém (M, N, P, Q) 1én cac tﬁng thi cong trong bac chiéu
dau tién. Qua sb ting m tién hanh do lai GPS dén cac diém (M’, N’, P, Q*) di duogc chiéu lén
tang tha m. Po kiém tra cac tri do goc va canh trong luéi (M, N, P, Q). Tién hanh binh sai ta c6
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toa do cac diém khdng ché (Xi, Yi) trén bac chiéu th i. So sanh toa do cua cac diém khong ché
gitra bac chiéu thtr i va bac chiéu dau tién dugce do 1éch toa do theo cong thuec:

AXi=Xi—X1}

2
AY, =Y, -, @

Tir cc dai lwong AX;, AY; d& dang tinh duoc cac dai lwong hoan nguyén dé hoan nguyén cac
diém M, N, P, Q) vé dang vi tri thiét ké lam co sé cho cong tac b tri chi tiét cac hang muc cong
trinh trén cac san thi cong. Cong thirc 2 dugc ap dung cho trudng hop toa nha cao ting (Siéu cao
tang) khong c6 dao dong hoic c6 dao dong nhung khong déng ké (1a dao dong rat nho, c6 thé bo
qua s6 cai chinh dao dong ).

3PSO1
GPS GPS04

//////

GPS03
Hinh 1. Lu6i khong ché Trac dia

2.3. X4c dinh trong sb ciia cac tri do trong binh sai hdn hop GPS-mit dit [2]

Véi cung s6 liéu do, khi binh sai chit ché mang ludi két qua binh sai phu thudc va cach tinh
trong s6 cac tri do khi tham gia binh sai. Néu xac dinh trong s6 khong ding c6 thé lam 1éch két
qua binh sai, cu thé 1 1am sai 1éch toa do cac diém sau binh sai va sai 1éch két qua danh gia do
chinh xac.

Trong binh sai hdn hop ludi mat bang gém cac tri do mat dat va tri do GPS (céac baseline)
theo phuong phap tinh chuyén céac baseline thanh cac gia s toa do phang thi ma tran trong sb
dua vao ddi véi cac tri do mat dat 1a Py, con voi cac gia s6 toa do ph'ﬁmg l1a Pa;.

Dbi voi cac tri do mit dt dé tinh trong s ta can biét sai sd trung phuong cua céc tri do, song
trudc binh sai ta chi co thé udc lugng sai s6 trung phuong ctia cac tri do mot cach gan dung dya
theo mot vai thong tin ban dau: nhu loai may do, do chinh xac c6 trong ly lich may, ) vong do,
chat luong may do.

Théng thudng sai s6 trung phuong cta cac goc do theo do chinh xac co trong 1y lich may
do: mg

Vi tri do canh, hi¢n nay do chiéu dai canh thudng st dung cac loai may do dai dién tir hodc
maéy toan dac dién tir, nguoi ta co thé dya vao 1y lich may két hop kinh nghiém dé u6c lugng sai
s6 trung phuong do canh. Tuy theo ting loai may c6 thé cé cac phuong phap udc luong sai s6
trung phuong do canh nhu sau:
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mg=a+bD (mm)
mg =va?+b’D? (mm) ©)
D - chiéu dai canh dugc tinh theo don vi 1a Km.

Véi céc tri do phuong vi, viée ude lugng sai s6 trung phuwong do phuong vi duoc xac dinh
dua theo phuong phép do, dung cu do.
Sau khi wéc lwong duge sai so trung phuong cila céc tri do ching ta phai xac dinh trong s6
theo cong thurc:
c2
p- 4)

my

Trong d6: m; 14 sai s6 trung phuong cta tri do tht i, C 1 hang sé chon tuy ¥.

Viéc lya chon hang s6 C trong tinh trong sd cac tri do 1a tuy ¥ sao cho P trd thanh con sb
thuan tién va don gian khi xt 1y s6 liéu do. Tuy nhién, hang s6 C dugc chon phai nhat quan véi
tat ca cac tri do. Vi bai toan binh sai lugi mit béng, héng s6 C thuong dugc chon béng 1, khi do
ta co cong thirc tinh trong s6 céc tri do nhu sau:

1
P=— (5)

m;
Déi véi cac gia s6 toa do ph'fmg Ax, Ay cua céc tri do GPS, trong s6 dugc tinh tir ma trin
twong quan Qa, tinh chuyén tir ma tran hiép phuong sai cta cac trj do AX, AY, AZ trong cong

nghé GPS.
Py = Qs (©)
Ma tran tuong quan Q. duoc lay tir ma tran hiép phuong sai cta cac tri do AX, AY, AZ trong
cong nghé GPS [3]. Ta thdy rang ma trin Py ¢6 cac gid tri ngoai duong chéo khac khong. Piéu nay
chung t6 cac gia tri gia sO toa do phéng AX, Ay cua céac tri do GPS 1a cac tri do phu thudc.
Trong sb cua cac gia sb toa do phing Ax, Ay cua cac tri do GPS khi dwa vao binh sai hdn
hop chi can ldy cac thanh phan trén dudng chéo chinh cta ma tran Py, [4].

Qua két qua do dac xtr Iy s6 liéu thuc nghiém, khi binh sai hon hop Iudi GPS mat dét thuan
tly, sai sO trung phuong don vi trong sb u thuong khac xa 1, diéu nay cho thay trong sd ciia cac
tri do GPS khi dua vao binh sai phan anh khong dtng sai s6 do GPS.

Dé xur 1y trong s6 trong binh sai két hop, can thyc hién binh sai theo hai budc [5]:

- Budc 1: Binh sai hdn hop tri do GPS - mat dat thudn tay dé xac dinh toa do so bo va xéc
dinh sai s6 trung phuong don vi trong s ; cta binh sai budc 1.

- Budc 2: Binh sai hon hop tri do GPS - mat dat, trong do chuén hoa lai trong sb cua cac tri

do GPS bang cach nhan thém ( LZ).
]
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Sau khi xu ly s6 lidu ludi tric dia chuyén dung trén cac san thi cong s€ xac dinh dugc do
1éch cua cac diém khong ché trong ludi so véi vi tri thiét ké trén mat bang moéng cong trinh. Tién
hanh hoan nguyén cac diém khong ché vé vi tri thiét ké va sir dung cac diém nay 1am co s& cho
céc bac chiéu tiép theo.

3. PO PAC THUC NGHIEM

Pé kiém chimng cac két qua nghién ciru 1y thuyét da néu, chung toi da tién hanh thuc nghiém
do dac va xir 1y s6 liéu mang ludi chuyén tryc cong trinh 18n san thi cong do bang cong nghé
GPS va may toan dac dién tir. Ching t6i da tién hanh t6 chic do thuc nghiém luéi tric dia
chuyén dung bang cong nghé GPS va toan dac dién tir tai Vién KHCN Xay dung s6 81 Tran
Cung, Ha Noi.

Mang luéi do dac thuc nghiém bao gém 04 diém cua ludi chiéu chuyén dung (M, N, P, Q)
dugc bd tri trén tang mai clia cong trinh va 03 diém co s¢ dudi mat dat (GPS1, GPS2, GPS3)
duogc bd tri tai nhirng vi tri dam bao viéc thu tin hiéu vé tinh.

GPS3
7N

Hinh 2. So d6 mang ludi GPS - mét dét do dac thuc nghiém

Dé kiém tra do chinh xéac thuc té khi do dac mang ludi bfmg cong ngh¢ GPS két hop tri do
mit dét, tai cac vi tri diém M, N, P, Q chung t61 thiét 1ap thém 4 diém M1, N1, P1, QI. Trong do
cac diém M1, N1, P1, QI cach cac diém M, N, P, Q 1a Smm. Céc gié tri dich Chuyén nay dugc
xac dinh chinh xac bang thudc thép. Véi gia thiét cac diém M, N, P, Q 1a cac diém ludi chiéu
chuyén dung tai mat béng tﬁng 1, cac diém M1, N1, PI, Ql la cac diém dugc chiéu 1én tir mat
bang ting 1 bang may chiéu dimg PZL (cic diém nay co sai léch so véi tang 1 do sir dung
phuong phap chiéu dung giy ra lan luot 1a Smm, Smm, Smm, 5mm). St dung 07 may thu
GPS Trimble R3 do dac 2 ca, thoi gian do mdi ca 90 phut. Sau d6 chiing ta do xac dinh chiéu
dai canh bang hai phuwong phap:

Phuong phép 1: Sir dung may toan dac dién tir TC1800 (d6 chinh xac do canh 2+2 ppm) dé
do kiém tra chiéu dai giita cac diém luéi chiéu chuyén dung trén mit san thi cong.

Phuong phép 2: Sir dung thudc thép dé do bd sung chiéu dai canh giira cac diém ludi chiéu
chuyén dung trén mat san thi cong.
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Nhu vay sé& tao thanh 02 mang lugi hon hop doc 1ap nhau:

+ Mang lu6i 1 bao gom 07 diém GPS1, GPS2, GPS3, M, N, P, Q: c¢6 18 véc to canh GPS:
GPS1-M, GPS1-N, GPSI1-P, GPS1-Q, GPS2-M, GPS2-N, GPS2-P, GPS2-Q, GPS3-M, GPS3-N,
GPS3-P, GPS3-Q, M-N, N-P, P-Q, Q-M, M-P, N-Q va 06 canh toan dac: M-N, N-P, P-Q, Q-M,
M-P, N-Q.

+ Mang ludi 2 bao gdbm 07 diém GPS1, GPS2, GPS3, M1, N1, P1, Q1: ¢6 18 véc to canh GPS:
GPS1-M1, GPS1-N1, GPS1-P1, GPS1-Q1l, GPS2-M, GPS2-N, GPS2-P, GPS2-Ql, GPS3-Ml1,
GPS3-N1, GPS3-P1, GPS3-Q1, MI-N1, N1-P1, P1-Q1, Q1-M1, M1-P1, N1-Q1 va 06 canh toan
dac: M1-N1, N1-P1, P1-Q1, Q1-M1, M1-P1, N1-Q1.

Sau khi do dac xong tai thuc dia, tién hanh xi 1y canh va binh sai mang luoi GPS bé‘mg phén
mém TBC 2.0 (Trimble Business Center 2.0) cho timg mang ludi, hé toa do str dung dé xtr Iy s6
liéu 13 hé toa dd VN2000, kinh tuyén truc 105°00” mui chiéu 3°. Tir két qua giai canh cua cac véc to
canh GPS két hop voi cac tri do chiéu dai canh tién hanh binh sai hdn hop cho timg mang luéi
bang phan mém BSHH v1.0 [3].

St dung may toan dac dién tir TC1800 (d6 chinh xac do canh 242 ppm) dé do kiém tra
chiéu dai gitra cac diém ludi chiéu chuyén dung trén mat san thi cong ta dugc két qua do
canh nhu cot 2 (bang 1 va bang 2). Két qua do canh ludi bang cong nghé GPS sau khi di xur
1y ghi trong cot 3.

Bang 1. So sanh chiéu dai canh mang ludi 1 Bang 2. So sanh chiéu dai canh mang ludi 2

Ten Carllh do Carllh do AS Teén Carllh do Carllh do AS
canh Tc-lljgg(g) (m) Gggn(grn) (m) canh TC-?SE% (m) Gggn(%n) (m)
M-N 6.200 6.202 0.002 MI-N1 6.200 6.202 0.002
M-P 36.816 36.821 0.005 MI1-P1 36.817 36.820 0.004
M-Q 36.290 36.295 | 0.005 M1-Ql 36.291 36.296 0.005
N-P 36.289 36.292 | 0.003 NI1-P1 36.290 36.291 0.002
N-Q 36.815 36.817 | 0.002 N1-Q1 36.816 36.819 0.003
P-Q 6.199 6.197 -0.002 P1-Ql 6.205 6.199 -0.006
3.1. Két qua binh sai bing phin mém BSHH v1.0
Bang 3. Toa do sau biph sai yé sai‘ s6 vi trf diém mang luoi 1,
binh sai bang phan mém BSHH v1.0

STT | Tén diém Xps(m) Y bs(m) myx My Mp Ghi chti
1 M 2328560.0775 | 581857.2797 | 0.001 | 0.002 | 0.003
2 N 2328553.8769 | 581857.3306 | 0.001 | 0.002 | 0.003
3 P 2328553.5706 | 581821.0430 | 0.001 | 0.002 | 0.003
4 Q 2328559.7683 | 581820.9902 | 0.001 | 0.002 | 0.003
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Bang 4. Toa dd sau binh sai yé sai‘ s6 vi tri diém mang ludi 2,
binh sai bang phan mém BSHH v1.0

STT | Tén diém Xps(m) Y bs(m) my My Mp Ghi cha
1 M1 2328560.0740 | 581857.2919 | 0.0015 | 0.0027 | 0.0031
2 N1 2328553.8733 | 581857.3432 | 0.0015 | 0.0027 | 0.0031
3 P1 2328553.5637 | 581821.0548 | 0.0015 | 0.0027 | 0.0031
4 Ql 2328559.7648 | 581821.0015 | 0.0015 | 0.0027 | 0.0031

Bang 5. Tong hop két qua thuyc nghiém binh sai bang phan mém BSHH v1.0

T | omme [PORREIIBLmE e
Khoang cach (mm) Khoang cach (mm) (mm)
M-M1 5 12.7 7.7
N-N1 5 13.1 8.1
P-P1 5 13.7 8.7
Q-Ql 5 11.8 6.8

* Danh gia do chinh xac mang ludi do dac thuc nghiém
Tir gi tri sai s6 thuc (cot thir 4 trong bang 5) co thé tinh dugc sai s6 trung phuong chuyén
toa d§ 1én san thi cong theo cong thurc sau:

Trong do: A: 1a sai s6 thuc, n: 1a s6 diém do

Tir két qua binh sai bang phan mém BSHH v1.0 tinh dugc sai sé trung phuong chuyén toa
d6 1én san thi cong bang cong nghé GPS két hop tri do mat dat la:

=+ 7.86mm

\/7.72 +8.12+8.72 +6.8%)
m== 2

So sanh v6i han sai cho phép sai s6 trung phuong chuyén truc va do cao 1én cic mit bang
x4y ldp theo TCVN 9398-2012 [1], ta thay sai sd thuc vuot han sai cho phép. Vi vy phai do dac
kiém tra lai hodc dung thudc thép do dac lai toan bg canh cua ludi tric dia chuyén dung va tién
hanh binh sai lai.

Trong két qua do canh cta ludi chuyén dung bang may toan dac dién tir: do canh ngin nén
ton tai cac ngudn sai s6 dinh tim may va dinh tim tiéu ngam [6]. Ngoai ra, két qua do canh bang
may toan dac dién tir con chiu anh hudéng cia cac ngudn sai s hé thong: Sai s xac dinh céac
hing sb ciia may va guong phan xa.

3.2. Két qua xir Iy s6 liéu lw6i hén hop véi cac canh lwéi mit dat do bang thuéc thép

St dung thude thép dé do bd sung chiéu dai canh gitta cac diém ludi chiéu chuyén dung trén
mit san thi cong ta duoc két qua do canh nhu cot 2 (bang 6 va bang 7).

694



Bang 6. So sanh chiéu dai canh mang luéi 1

Hi nghi Khoa hoc Cén bg tré lan thir XVI

Bang 7. So sanh chiéu dai canh mang lui 2

Ten LCanh dq Cargh do AS Tén ?anh dq (ganh do AS
canh b?lrllég thudc bang (m) canh bang thuéec | bang GPS (m)
p(m) | GPS(m) thép (m) (m)
M-N 6.201 6.202 0.001 MI-N1 6.203 6.202 -0.001
M-P 36.817 36.821 0.004 M1-P1 36.817 36.820 0.003
M-Q 36.292 36.295 0.003 M1-Ql 36.292 36.296 0.004
N-P 36.290 36.292 0.002 N1-P1 36.289 36.291 0.002
N-Q 36.815 36.817 0.002 N1-Ql 36.816 36.819 0.003
P-Q 6.199 6.197 -0.002 P1-Ql 6.198 6.199 0.001
Biang 8. Tong hop két qua thyc nghiém binh sai bang phan mém BSHH v1.0
I D6 léch thuc Do léch xac iﬁlilllg)gr}lig Ht(.:/alc‘i(;f) sau binh sai (S;ai éfﬁgc)
Khoang cach (mm) Khoang cach (mm) (mm)
M-M1 5 8.4 34
N-N1 5 7.1 2.1
P-P1 5 7.3 2.3
Q-Q1 5 7.3 2.3

Tir két qua binh sai bang phan mém BSHH v1.0 tinh duoc sai sb trung phuong chuyén toa
d6 1én san thi cong bang cong nghé GPS két hop tri do mit dat la:

=42.58mm

. +\/3.42 +2.12+2.32 423
B 4

So sanh v6i han sai cho phép sai s6 trung phuong chuyén truc va do cao 1én cic mit bang
xay lap theo TCVN 9398-2012 [1], ta thdy sai s6 thuc nhé hon han sai cho phép.

4. MOT SO KET LUAN TONG HQP

Qua qué trinh nghién ctru thuc nghiém t6i da dua ra mot s6 két luan sau:

- Trong két qua do canh cta ludi chuyén dung bang méy toan dac dién tir: do canh ngan nén
ton tai cac ngudn sai sd dinh tim may va dinh tim tiéu ngam [6]. Ngoai ra, két qua do canh bang
may toan dac dién tir con chiu anh hudng cua céc nguén sai s hé théng: Sai s6 xac dinh cac
hang s6 ctia may va guong phan xa. Chinh vi vdy, dé nang cao d6 chinh xac chuyén toa do theo
phuong thang dimg bang cong nghé két hop gitra may chiéu dimg va GPS thi can phai tién hanh
kiém dinh céc tham sb may toan dac dién tu trude khi do.

- Do chiéu dai canh cua ludi tric dia chuyén dung trén céc san thi cong thuong ngin nén dé
giam bt sai s6 dinh tAm mdy va tiéu ngam c6 thé sir dung thudc thép dé do cac canh cia ludi
chuyén dung.

695



Hoi nghi Khoa hoc Cén bg tré lan thir XVI

- Cong nghé GPS c6 du do chinh xac dé do kiém tra va dinh vi vi tri cac diém cua ludi tric
dia chuyén dung da duoc chiéu 1én cac san thi cong trén céc ting cao.

- Céc gia tri d6 1éch xac dinh duge tir két qua binh sai hdn hop luéi GPS mat dat phu hop véi
gia tri d9 léch thuc té.

- R& rang 13, khi két hop cong nghé GPS va may chiéu dimg s& cho phép giam chiéu cao tia
ngim (bang cach phan doan chiéu) 1am ting d6 chinh xac chuyén toa do 1én cac san thi cong.
Mit khac, bang két qua do GPS lién két ludi tric dia chuyén dung trén cac san thi cong va ludi
mat dat cho phép ching ta kiém tra va dinh vi lai cac diém co so tai téng dau tién cla cac bac
chiéu trong qua trinh thi cong toan bd cong trinh. Pay chinh 14 nhimg dic tinh vu viét cua céng
nghé GPS trong thi cong xay dung nha siéu cao tang & nudc ta.

- Tur két qua do dac va xur 1y s6 liéu ludi thuc nghiém cho thay khi chuyén diém 1én san thi
cong bang cong nghé GPS (mdt tan sb) két hop véi cac tri do mat dt c6 do chinh xac hoan toan
dam bao cic yéu cau ky thuat can thiét dé xac dinh cac gia tri d6 1éch ciia cac diém ludi chiéu
chuyén dung dugc chiéu 1én san dau tién ctia mdi bac chiéu bang may chiéu dimg. Phuong phép
nay cho phép nang cao hiéu qua cua cong tac tric dia trong bé tri thi cong xdy dung nha siéu cao
tang & nudc ta.
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PHUONG PHAP DU BAO PO LUN CONG TRINH XAY DUNG DUA
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TOM TAT: Noi dung bai bao trinh bay vé du bao do lin cong trinh xdy dung theo phwong phap phan
tich hoi quy sir dung ham da thie dé x4y dyng mé hinh lin.

TU KHOA: Hoi quy, ham da thire, du bao lun

ABSTRACT: The article presents the settlement prediction for construction works by the regression
analysis method using polynomial function to build settlement model.

KEYWORDS: Regression, polynomial function, settlement prediction

1. PAT VAN PE

Phén tich cac s6 liéu dd quan tric va du bao do lun cong trinh s& cho phép cac don vi chuyén
nganh dy bao duoc qua trinh lin c6 thé xay ra trong tuong lai dé tir d6 dé ra cac bién phap can
thiét nham dam bao su an toan clia cong trinh xdy dung trong qua trinh thi cong ciling nhu khi
dua cong trinh vao khai thac stir dung. Dua vao phuong phap xay dung cac mo hinh lun cua cong
trinh theo thoi gian va du bdo dd lun cong trinh dya trén cdc mo hinh lin theo thoi gian da dugc
thanh lap.

bay ciing chinh 1a muc ti€u nghién ctru cua bai bao: “Phuong phép du bao d6 ltin cong trinh
xdy dung duya trén két qua phan tich cac s liéu da quan trac”

2.COSO LY THUYET
2.1. Xac dinh quy luat bién dang theo phwong phap héi quy

Noi dung nghién ctru ctia phan tich bién dang cong trinh lién quan dén xir 1y va phan tich
s6 lidu, giai thich va du bao chuyén dich bién dang cong trinh. D& c6 thé tién hanh phan tich
va xay dung mo hinh bién dang can phai tién hanh xtr 1y binh sai va danh gia chat luong cua
céc tri do 1a v6 cung quan trong, chat lugng cua céc tri do lién quan truc tiép dén do chinh
xac va do tin cdy cia gia tri chuyén dich bién dang. Noi dung nay, lién quan dén cac yéu tb
vé: chat luong cua cac gia tri do, gdc binh sai, xir 1y sai s6 thd, kha ning c6 thé phan biét cua
chuyén dich bién dang.

Hién nay dé thanh 1ap moé hinh bién dang cuia cong trinh theo thoi gian c¢6 thé sir dung
phuong phap hoi quy [1].
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Phuong phap hdi quy duoc sir dung dé xay dung mé hinh dy béo thich hop voi diy s liéu
thay ddi theo thoi gian nhu s6 liéu tai chinh, kinh doanh, tiéng on, su phat trién cua xa hoi. Mo
hinh nay ciing thich hop trong cong tac du bao két ciu cong trinh, loc diy sb liéu quan tric, du
bao do lun.

Trong xtt 1y sb liéu tric dja, luén phai nghién ctru quan hé giita cac bién. Thuong cé thé chia
quan h¢ gitra cac bién ra lam hai loai. Mot loai 1a gitra cac bién co quan hé xéac dinh, goi 1a tuong
quan ham so.

Mot loai khac 1a gitra cac bién khong ton tai quan h¢ ham sb xac dinh, ma ton tai cai goi la
quan hé tuong quan, hodc noéi cach khac 1a quan hé twong quan vé mit thong ké, goi 1a twong
quan théng ké. Pic diém cua twong quan thong ké 1a giira chung ton tai quan hé khéng ché nhat
dinh, nhung lai khong thé tir tri sb ciia mot (hodc mot sé) bién tim duoc chinh xac tri s6 ciia mot
bién khéc, tir tvong quan thong ké gitta cac bién x4y dung nén mo hinh ham sé goi 14 mé hinh
héi quy [1].

Phuong phap phan tich hdi quy 14 mdt cong cu toan hoc manh ctia nghién ciru quan hé twong
quan. N6 dugc xay dung trén co s¢ tién hanh s6 lugng 16n thyc nghiém va do dac dbi véi su vat
khach quan, phuong phép toan théng ké tim quy lut c6 tinh chat théng ké 4n chira dang sau
quan hé khong co tinh xac dinh.

2.2. X4y dung mo6 hinh lin cia cong trinh theo thoi gian

Quy luét ltn cia cong trinh xay dyng cé nhirng dic diém riéng biét va da duoc cac nha
khoa hoc co dat va nén méng nghién ciru twong dbi ky. Theo cac két qua nghién ciru co hoc
dat cho thay: hién tugng lun ctia cong trinh x4y dung da s6 déu tuan theo quy luat ctia ham sb
mii, chinh vi viy dé xdy dung mo hinh lin cong trinh theo thoi gian ta c6 thé sir dung
phuong phap hoi quy dé xay dung mé hinh 1an cong trinh. Str dung phuong phap héi quy
tuyén tinh da nguyén.

Xay dung mo hinh d¢ lan cong trinh theo ham da thrc:

Khi str dung ham da thue, do Iun cong trinh dugc thé hién dudi dang:

Si=ap+ant+at’+...+a.t" (1)

trong do:

S : d6 ltn cong trinh & thoi diém t;

t : thoi diém xay ra do lun S;;

ag, a1, a2,...a, : hé sb cua da thic.

Nhu vy, dé tinh d6 lin cong trinh theo cong thire (1) chung ta can phai xac dinh duge: [2, 3]

- S6 bac da thic n

- Cac hé sb cua da thire ag, a1, 42,..., dn

Néu béc cua da thuc (n) di duoc x4c dinh thi cac hé sb a; (i = 1+n) dugc tinh tir s6 lidu do

lan trong k chu ky d& quan trac. Mdi chu ky do s& thanh 1ap dugc 1 phuong trinh dang (1):

Sy=apta t+ a,ti+. . +a, .t (2)
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Nhu vy tir k chu ky quan tric ching ta thanh 1ap duoc k phuong trinh dang (2), trong khi ¢6
(n+1) hé sb can xac dinh. Pé xac dinh duoc cac hé s a; can phai c6 k > (n+1).

Trudng hop néu k = n+1, véc to hé s6 a duoc xac dinh trén co s& giai hé¢ phuong trinh tuyén
tinh (2).

Khi k > n+1 bai toan duoc giai theo phuong phap sd binh phwong nho nhét theo trinh ty sau:
Coi (2) 1a phuong trinh tri do (thtr 1) s€ lap dugc h¢ phuong trinh s6 hiéu chinh:

v, =ag+at, +a,t? +..+a t] —SP° 3)
Ky hiéu:
1t tf t?
1t, t t5
B= 2 B 2
2
_1 e e .. tﬁ_ (4)

]
Z=(ay, a,,..., an)T
)

V= (Vl, Voseeey Vi

Chuing ta viét dugc hé phuong trinh sé hiéu chinh dang:
V=B.Z+S (5)
Ap dung nguyén tic sé binh phwong nhoé nhit 1ap dwoc hé phuong trinh chuan:
B'™B.Z+B'S=0 (6)

Tur day suy ra véc to nghiém:
-1
z--(B"B) B's (7)

Pé chon bac cua da thic ¢6 thé su dung nguyén tac: “Da thirc dwoc chon la da thire ¢é sai
56 mé hinh nhé nhat”. Lan lugt 1ap cac da thirc voi s bac ting dan tir 0 dén k-2, véi mdi da thic

(bac nj) tinh cac hiéu: 8 =S% —S, (S 1a d¢ lun do dugc ¢ chu ky thr i, con S 14 d6 lan tinh

theo da thic ¢ thoi diém chu ky do thw i), sau d6 tinh tong: Zj = [87], da thirc nao co tong Zj nho
nhét s& dugc chon dé du doan lun. Thuc té cho théy ddi voi rat nhiéu cong trinh, chi can chon da
thire dén bac 2 hogc 3 1a du [2].

Duya trén co so suy ludn rang véi sd bac cang nho thi da thirc c6 d6 on dinh cang cao, trong
viéc chon bac da thic chung ta ciing c6 thé ap dung nguyén tic: “Pa thitc dwoc chon la da thire
¢6 56 bdc nhé nhdt ma sai sé ciia mé hinh dé twong dwong véi sai sé do chuyén dich”, khi d6 s&
huéng dén viéc tim da thirc c6 s6 bac nho nhat, dong thoi phu hop véi do chinh xac cua két qua
quan tric. Van dé trén co thé dugc giai quyét theo trinh ty sau: 1an luot 1ap da thirc véi sé bac
tang dan, bat du tir bac 0, véi mdi da thire da xac dinh, chung ta tinh va so sanh sai s6 mo hinh
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(n) voi sai s6 xac dinh chuyén dich (ms), néu 2 gia trj sai sb trén 1a twong duong thi dimg qua
trinh tinh toan va da thirc vira xét dugc chon lam mo hinh d¢ Ian.

Ham da thire c6 tinh tong quét va c6 thé 4p dung dé xay dung moé hinh lin véi bat ky cong
trinh nao.

3. KET QUA TINH TOAN THU'C NGHIEM

3.1. Muc dich thwe nghiém

Muc dich cta cong tac thuc nghiém la tién hanh xdy dung cac mo hinh lun dya vao céc $6
liéu quan tric ctia mot s6 chu ky do. Tir d6 tién hanh du bao d¢ lun cta cong trinh theo thoi gian
nham danh gia kha nang ing dung ctia phuong phap du bao d6 lun dya trén cic mo hinh lan da
dugc xay dung.

3.2. N§i dung thuc nghiém
Str dung s liéu quan trac do lun ctia cong trinh: Toa nha da ning Pic Phuong (The Garden

Hill). bia diém: S6 99 Tran Binh, My DPinh, Nam Tu Liém, Ha N¢i. Thoi gian do tir ngay
05/11/2016 dén 05/08/2017. Quan trac d6 lan 10 chu ky.

Ttr s6 lidu quan tric tién hanh x4y duyng mé hinh lun cta cong trinh bang cach sir dung s6
liéu quan tric cua 07 chu ky dé xay dung mé hinh lun theo phuong phap ham da thirc. Str dung
két qua chu ky 08, chu ky 09 dé so sanh véi két qua du bao nham dénh gia do chinh xac du bao
dd Iun cong trinh.

3.3. Két qua tinh toan thwe nghi¢m
S liéu quan tric do lun theo thoi gian

Bang 1. S6 lidu thuc nghiém

Chu ky Thoi gian do D3 in so véi chu ky 01
1 05/11/2016 0.00
2 06/12/2016 -0.04
3 05/01/2017 -1.16
4 05/02/2017 -1.52
5 04/03/2017 -1.90
6 05/04/2017 -2.13
7 03/05/2017 -2.75
8 06/06/2017 -3.45
9 05/07/2017 -4.35
10 04/08/2017 -5.02

* Chon da thirc n =2
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Lap ma trdn B va S theo cong thirc (4)

Ta co matran S

1 1 1
1 2 4
1 3 9
B=|1 4 16
1 5 25
1 6 36
1 7 49
S'=(0.04 116 152 19 213 275
1 1 1 1 1 1
BT =|1 2 3 4 5 6
1 4 9 16 25 36
7 28 140
B'B=| 28 140 784
140 784 4676
12.95
B'S=| 65.82
370.06
0.310
-1
z:—(BTB) BTS =| —0.605
0.013

Tir d6 ta ¢c6 mo hinh lun ctia cong trinh theo ham da thurc bac 2 l1a:

S,=0.310 — 0.605 t +0.013.t°

3.45)

49

(8)

Str dung ham (8) dé tinh lai d6 lin ciia cong trinh tai cac thoi diém t; ta c6 két qua nhu bang (2)

Bang 2. So sanh két qua dy bao do 1an tai cac thoi diém t; (n = 2)

Chu ki t (thang) S (tinh) S (do) S (do) — S (tinh)
2 1 -0.28 -0.04 0.24
3 2 -0.85 -1.16 -0.31
4 3 -1.39 -1.52 -0.13
5 4 -1.90 -1.90 0.00
6 5 -2.39 2.13 0.26
7 6 -2.85 .75 0.10
8 7 -3.29 -3.45 -0.16
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Bang 2 (tiép theo)

Chu ki t (thang) S (tinh) S (do) — S(tinh)
9 8 -3.70 -0.65
10 9 -4.08 -0.94
0.42
* Chon da thtrc n =3
Ta c6 ma trédn B
1 1 1 1
1 2 8
1 3 9 27
B=|1 4 16 64
1 5 25 125
1 6 36 216
1 7 49 343
Ta comatran S
s'=(0.01 116 152 19
1 1 1 1
BT _ 1 2 3 4
1 4 9 16
1 8 27 64
140 784
T 784 4676
B'B=
4676 29008

Ta c6 mo hinh Iin cua cong trinh theo ham da thure bac 3 1a

S,=1.52-1.984t+0.416t> - 0.034 ¢’

:

Z-= —(BTB)_I B'S=

4676 29008 184820

1.520
—-1.984
0.416
—-0.034
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Sir dung ham (9) dé tinh lai d6 lan ciia cong trinh tai cac thoi diém t; ta c6 két qua nhu bang (3)

Bang 3. So sanh Kkét qua dy bao do lun tai cac thoi diém t; (n=3)

Chu ki t (s6 thang) S (tinh) S (do) S (do) — S (tinh)
2 1 -0.08 -0.04 0.04
3 2 -1.05 -1.16 -0.11
4 3 -1.59 -1.52 0.07
5 4 -1.90 -1.90 0.00
6 5 -2.19 -2.13 0.06
7 6 -2.65 -2.75 -0.10
8 7 -3.49 -3.45 0.04
9 8 -4.91 -4.35 0.56
10 9 -7.10 -5.02 2.08

m= @ — 0.72
n

* Chon da thitc n =4

Ta co ma tran B

1 1 1
8 16
9 27 81

16 64 256
25 125 625
36 216 1296
49 343 2401

vo)

Il
—_— = = e e e
~N N D AW N

Ta co matran S

ST=(0.O4 1.16 152 1.9 213 275 3.45)

2313

~3.241
-1

7= —(BTB) BTS=| 1.022

~0.146

0.007

Ta c6 mo hinh lan ctia cong trinh theo ham da thuc bac 4 1a
S;=2.313-3.241t+1.022* - 0.0146 £ + 0.007 t* (10)

Str dung ham (10) dé tinh lai d6 lin ctia cong trinh tai cac thoi diém t; ta c6 két qua nhu
bang (4)
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Bang 4. So sanh két qua du bao d¢ 1un tai cac thoi diém t; (n = 4)

Chu ky t (s6 thang) S (tinh) S (do) S (do) — S (tinh)
2 1 -0.04 -0.04 0.00
3 2 -1.13 -1.16 -0.03
4 3 -1.58 -1.52 0.06
5 4 -1.83 -1.90 -0.07
6 5 -2.18 -2.13 0.05
7 6 -2.73 -2.75 -0.02
8 7 -3.45 -3.45 0.00
9 8 -4.11 -4.35 -0.24
10 9 -4.33 -5.02 -0.69

Ll 025
n
Chu ki
’ 1 ~ 5 6 7 8 10
1 |
) ;-P“"“"—-:r:_‘_-_»_ .
£’ — < 4t
R 5 al
% |
5 | »
g |
——S(do) -~ (tinh) bjc2 —e—S (tinh) bac 3 S (tinh) bac 4

Hinh 1. D) thj biéu dién du bao lun cua md hinh va do lin thuc té

Dua vao sai s6 mé hinh du bao d6 lin tinh theo cac bac da thuc ta lua chon bac cua da thuc
v6i sai s mo hinh 1a nho nhét ta sir dung mé hinh (10) véi s6 bac n =4 dé du bao do lun cua

cong trinh cho cac thoi diém tiép theo.

4. KET LUAN

- Cong tac xir 1y s liéu, phan tich va du bao d6 lin cong trinh c6 mot vai tro rat quan trong
trong qua trinh theo ddi d lun cac cong trinh xay dung. Viéc phan tich va dy bao do lun sé cho
phép cac don vi chuyén nganh du bao dugc qua trinh lan c6 thé xay ra trong tuong lai dé tir 46
dé ra cac bién phap can thiét nham dam bao sy an toan ctia cong trinh xay dyng trong qua trinh
thi cong cling nhu khi dua cong trinh vao khai thac sir dung.
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- Do qué trinh 1an cua cong trinh ¢6 nhimg dic diém riéng biét nén c6 thé sir dung phuong
phap phan tich hdi quy (theo mé hinh ham da thirc) dé xay dung cac mé hinh lun cua cong trinh.
Két qua tinh toan thyc nghiém cho thdy véi ham da thirc bac 4 cho két qua du bao sat véi gia tri
d6 lun thuc té cua cong trinh, tuy nhién dé khéng dinh duoc chinh xac nén chon & bac nao 1a tdi
vu nhét thi can nghién ctru thém mot sé cong trinh khac nira.
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