, PHUONG PHAP XUYENTINH,
KHA NANG NG DUNG VA U NHUQ'C BIEM CUA NO
CONE PENETRATION TEST METHOD, ADVANTAGE AND DISADVANTAGE

ThS. PHAM THI HAI YEN
Khoa Coéng trinh thay, Trwwong DHHH
Tom tat
Phuwong phép thi nghiém hién truong (thi nghiém dat dé nguyén khéi) cé thé ghi nhan
duroc céc théng tin lién lac ctuia dat nén theo chiéu séu véi kich thuéc thi nghiém Ion ty y
phl hop véi thude cla céng trinh ma khéng thé thuc hién duoc véi thi nghiém trong
phong...Mét trong sé thiét bj thi nghiém hién truong duoc st dung nhiéu nhét trong
nhing ndm vira qua a thiét bj xuyén tinh (CPT). O nutc ta, xuyén tinh ciing da va dang
duoc (ing dung réng réi vao trong cdng tac khdo sat BCCT phuc vu cho thiét ké xay
duwng cac dang céng trinh khac nhau nhw: céng trinh dan dung céng nghiép, cdng trinh
giao thdng, san bay, thay loi...
Abstracts
Field testing methods (experimental soil monolith) can record the contact information for
the depth of the ground with a large size test match arbitrary size of the work that can not
be done with laboratory experiments ... One of the field testing equipments used in recent
years is Cone Penetrometer Testing (CPT). In our country, Cone Penetrometer Testing
has been widely used in geological survey for designing construction of different types of
works such as civil industrial constructions, traffic, airport flights, irrigation ...

1. Phan tich co ché cuia phwong phap xuyén tinh :

Thi nghiém xuyén tinh & &n vao trong dat mot mdi xuyén hinh cén, than hinh try bang luc
tinh vé&i téc do Xuyén khong ddi va kha nhé (2 cm). Trong qua trinh xuyen ta do va tinh dwoc stre
khang xuyén dau mii gc (KG/cm? )va ma sat thanh don vij fs (KG/cm %.a

DPau xuyén la bd phan nhay cdm v6i strc khang clia dat gébm mii cdn va mang xéng do ma
séat. Mi ¢on la phén tan cling cta dau xuyén c6 dang hinh nén, diing dé do strc khang xuyén dau
mii gc (KG/cm?). Mang xong do ma sat la ong thép n&m ngang phia trén mdi con, ding dé do ma
sat thanh don vj fs (KG/cm®). Pau xuyén duwoc ndi voi cac can xuyén, mbi can dai 1.0 m. Can
Xuyén gom hai phan: can ngoai va can trong. Can ngoai la éng réng, dung dé dinh hwong céan
xuyén xubng dat va bao vé can trong hoac cap dién. Can trong la cac can dac, la hé thdng truyén
lwc dé &n mii con xudng dét.

Hé théng do va ghi két qué bao gbm céac bd phan truyén théng tin tlr mdi cdn va mang xéng
do ma sét va bo phan do ghi két qua. Dwa vao cach thirc truyén thong tin va ghi két qua, xuyén
tinh dwoc chia lam hai loai :

Xuyén dién |a loai xuyén st dung bo cam bién Iuc dién gan & dau xuyén. C4c théng tin vé
lwc duoc chuyén thanh tin hiéu dién va truyén lén boé phan do - ghi théng qua cac cap dién trong
can xuyén. Loai thiét bi xuyén dién st dung phé bién trong mién Nam (VD : P.V.S cla Phap san
Xuat), con & ngoai mién Béc it st dung.

Xuyén co hoc dwoc stiv dung phd bién ngoai mién Bac, ma chi yéu clia hang Gouda (Ha
Lan). Xuyén co hoc gdm hai loai: mot loai 4n mii xuyén xudng bang thi cong goi la xuyén tha
cong, con mét loai an mii Xuyén xuong bang thuy lwc goi la xuyén may. Xuyén co hoc dung hé
thdng can dé truyén cac théng sb vé sirc khang xuyén Ién mat dat. Thiét bi do sirc khang xuyén co

thé 1a déng hd thuy lwc, véng hodc thanh trng bién.
[ [ |
I —
™

Mi xuyén Mang x6ng do ma sat

Hinh 1. C4u tao mdi xuyén.
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Phwong phap st dung la do khéng lién tuc vé&i cw ly 0.2 m mét lan.
Péi tai cho thiét bj tao lwc nén & neo hodc bang chét tai.
CAc thdng sb thu dwoc tir két qua xuyén tinh:
- Stre khang xuyén dau miii gc (KGlcm?) |a strc khang clia dét tac dung 1én mii con va
duwoc xac dinh nhw sau :
gc = Qc/ Ac
Trong d6 : Qc (KG) : Lwc thang dirng &n xubng miii con.
Ac (cm?): Dién tich day mdii con.
- Ma sat thanh don vj fs (KG/cm?) |a strc khang ciia dét tac dung 1én mang x6ng do ma sat
va dwoc xac dinh nhw sau :
fs = Qs/ As
Trong do6 : Qs (KG): Luc tac dung lén bé mat mang xong.
As (cm?): Dién tich b& mat mang xéng.
- Téng strc khang xuyén Qt (KG): la tdng strc khang dé &n can va dau xuyén xubng dat.
- Ty strc khéng Fr: 1a ty sb git)a ma sat thanh don vi fs va strc khang xuyén dau mii qc
(don vi thap phan)
Fr=fs/qc
2. Vi du cho mét céng trinh cu thé cé so sanh véi két qua thi nghiém trong phong:
Dé co s6 liéu thyc té so sanh, Tac gia xin dwa ra cong trinh "Trung tdm chiéu phim Quéc
Gia" ma Téac gia da tham gia thwc hién. Vi tri cong trinh nam tai Thanh Coéng - Béng Pa - Ha Noi.
Khéi lwgng cong viéc duoc tién hanh bao gom: Khoan 5 hé khoan véi téng s6 mét khoan
la 125.0m (mGi ho sau 25.0m); xuyén tinh 16 ho v&i tong khoi lwgng xuyén la 414.1m (cac ho
xuyén sau tr 25.0 dén 26.5m), lay va thi nghiém 60 mau dat, trong qua trinh khoan cé tién hanh thi
nghiém SPT.
) Dwa theo tai liéu theo dGi ngoai hién trwéng va két qua chinh ly trong phong, tir trén
xuong déen dd sdu 26.5m gom cac I&p sau:
_ Lop 1: Dét Iap, thanh phan hén tap gom xi than, rac, phé thai xay dyng, bin...Bé day thay
doi tir 3.31m dén 6.20m..

&p 2: Sét, mau xam xanh, trang thai dé@o mém. Do sau dinh 16p tr 4- 5m day I&p tr 6-7m.
Bé day thay 60| tu 1-3m, trung binh 2.0m. Gi& tri q. thay doi tir 7.0-12.0 KG/cm?, ca biét cd chd dat
14.0-20.0 KG/cm?. Gia tri f thay ddi tir 0.2-0.3 KG/cm®.

) &p 3: Bun sét mgu xam den,‘chu’a tap chgt hiru co. Q(f) sau day Iép bién ddi manh, ti 7-
8m dép 9-11m, c6 khi dén 14.5m. Beé day bien doi ttr 1.2m dén 6.5m, trung binh 3.5m. Gia tri qc
thay dbi tir 2-5 KG/cm?. Gia tri f, thay ddi tor 0.1-0.2 KG/cm?.

op 4: Sét pha, mau xam héng, xam ghi, trang thai déo mém. Lcyp nay nam ngay dwdi l6p 3
v&i bé day thay dbi ttr 1m dén 4m. Gia tri q. thay ddi tir 14.0-17.0 KG/cm®. Gia tri s thay di tir 0.4-
0.8 KG/cm?.

&p 5: Sét mau nau gy, trang thai déo chay. Lop nay ndm dudi l6p 4 vm dién phan bd
khdng I|en tuc. Bé dazy thay doi tir 6 dén 7.0m. Gia tri q. thay ddi tir 5.2-9.0 KG/cm®. Gia tri fs thay
ddi tir 0.2-0.4 KG/cm?®.

op 6: Sét pha nang, mau loang 16 x4m xanh, xam vang trang thai déo cirng. Bé day tha ?/
dbi tir 2 5m dén 4.5m.Gia tri q. thay ddi tir 14.0-35.0 KG/cm?. Gia tri f, thay ddi tir 0.64-1.1 KG/cm®.

op 7: Sét pha nhe mau nau gu, déo clrng. Bé day bién dbi tr 1 dén 4.0m. Gia tri . thay
déi tor 12 0- 20 0 KG/cm?. Gia tri fs thay ddi ttr 0.4-0.9 KG/cm?.

&p 8: Sét pha, mau nau vang, trang thai nra crng. DY sau phan bb tr 16.0m-19.0m tr&
xubng. Be day l6p chua xac dinh. Gia tri q; thay déi tr 3.05-40. O KG/cm?, cé biét ¢ chd dat 70.0-
80.0 tham chi 120.0 KG/cm?. Gia tri f, thay ddi tir 0.9-1.3 KG/cm®.
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CAc chi tiéu co ly cla |ép dat nay dwoc trinh bay trong béng sb 1

STT Cac chitiéu co' ly Ky Ponvi | Lép2 | Lop 3 Lép4 | Lop 5
hiéu
1 | D6 &m ty nhién w % 40.00 | 50.00 29.00 | 35.00
2 | Khéi lwgng thé tich y glcm?® 1.77 1.70 1.97 1.92
3 | Khéi lwong thé tich kho Ye glem?® 1.26 1.13 1.53 1.42
4 | Khéi lwgng riéng A glem?® 2.71 2.67 2.71 2.70
5 | Hé sb réng e 1.151 1.362 0.771 | 0.901
6 | Boldréng n % 54.00 58.00 44.00 47.00
7 | D6 b&o hoa G % 94.00 | 98.00 100.0 100
8 | Gidi han chay A % 47.00 | 47.00 33.00 | 39.00
9 | Gidi han déo Wp % 29.00 | 34.00 21.00 | 20.00
10 | Chisb déo lp % 18.00 | 13.00 12.00 | 19.00
11 | Do sét Is 0.61 1.23 0.67 0.79
12 | Lwc dinh két C KGlcm® | 0.27 0.05 0.32 0.15
13 | Géc ma sét trong s 11 6°04' | 2°33 6°55' | 6°12'
14 | Strc khang xuyén dau mdi Qc KGlcm? 7.50 5.05 15.20 6.70
15 | Strc khang ma sat thanh Fs KGlcm? 0.30 0.24 0.56 0.30
16 | Hé sb nén Iun Ay cmKG 0.054 0.101 0.033 0.057

So sanh céac chi tiéu co’ hoc tinh theo két qua xuyén tinh va theo cac chi tiéu khac:

Ta tién hanh so sanh két qua chuyén ddi tir xuyén tinh (thi nghiém ngoai troi) v&i cac chi
tiéu 4p lwc tinh toan quy wéc R va Médun tong bién dang E (thi nghiém trong phong).

Ap lwc tinh toan quy wéc R tinh theo quy pham TCXD 45 - 78 :

R = my.m,.(Ab.y, + B.h. i + D.Cy)/ Ky

Trong do:

my, Mz HE sb diéu kién lam viéc ctia nén dat va hé sé diéu kién lam viéc clia cong trinh c6
tac dong qua lai v&i nén.

Ke: Hé sb tin cay.

A, B, D: Cac hé sb khéng thir nguyén, phu thudc géc ma sét trong ¢ .

b, h: Chiéu roéng va chiéu sau d&t méng.

yu: Tri trung binh ctia KLTT d4t ndm trén day méng, g/ cm?®.

i nhw trén, nhung cda I&p dat ndm duwdi day méng, g/ cm®.

Cy: Lwe dinh don vj ctia dat nén, KG/ cm?.

Médun téng bién dang E tinh theo quy pham 20 TCN 74 - 87:

E:1+e0

B.my (KG/ cm?)

Trong do6: e, Hé sb réng clia dat.
B : Hé sb phu thudc vao hé sb bién dang ngang va duwoc lay theo tirng loai dét.
a: Hé sb nén Itin dwoc tinh theo céng thire :
e, —e
a= —% (cm’ KG)
P, —P,

Trong do: e; va e, 1a hé sb réng twong (ng véi cap ap luc P, va P,.
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) m, la hé sb chuyén ddi Moduyn bién dang trong phong theo Médun bién dang xac dinh
bang phwong phap nén tai trong tinh.
So sanh ta dwoc bang sau:

Tén chi tiéu h}fgu Pon vj Tzﬁséﬁé;gﬂé TEZ?I Il:::l ?r%?!;hl
phong
.Léop 2:
ap lwc tinh toan quy wéc KG/cm? 0.94 1.20
Modun tdng bién dang KG/cm? 38.0 40.00
.Lop 3:
ap lwc tinh toan quy wéc KGlcm?® 0.50 0.40
Modun tdng bién dang E KG/cm? 20.00 23.00
.Lop4a:
ap lwc tinh toan quy wéc KGlcm?® 1.52 1.40
Modun tdng bién dang KG/cm? 60.00 54.00
.Lop 5:
ap lwc tinh toan quy wéc KGlcm?® 0.84 0.80
Modun tdng bién dang E KG/cm? 33.00 33.00
.Lop 6:
ap lwc tinh toan quy wéc KGlcm?® 1.83 1.70
Modun tdng bién dang KG/cm? 66.00 62.00
.Lop7:
ap lwc tinh toan quy wéc KGlcm?® 1.54 1.50
Modun tdng bién dang E KG/cm? 68.00 69.00
.Lop 8:
ap lwc tinh toan quy wéc KGlcm?® 2.70 2.10
Modun tdng bién dang KG/cm? 120.00 80.00

Nhén xét :

* Qua két qua trén cho thay, tinh chuyén dbi tir qc ra R, E (tinh theo phan phu luc ctia “ D4t
xay dwng - Phuong phap thi nghiém xuyén tinh 20TCN - 174 - 89”) cho gia trj twong doi sat voi
tinh tlr céc chi tiéu co ly khac.

e Qua trjnh xuyén dwoc do ,Iién tuc nén cho' ta qIL_P doan dwoc bién dbi cla trang thai (mot
cach twong doi), mirc do dong nhat clia cac lop dat, két hop voi cong tac thi nghiém trong phong
cho dwoc két qua chinh xac hon, dy doan dwec pham vi bien doi cta cac chi tiéu R, E trong tirng
I&p dat.

e Gia tri qc, fs c6 quan hé kha ro rang v&i cac chi tiéu co ly cla cac 16p dat. Pham vi bié,n
dong cla gia tri qc, fs voi teng loai dat, voi tirng trang thai thuwong dao dong trong pham vi nhat
dinh. Tuy nhién v&i mét sO Ioai‘dét dac biét nhu sét xadm xanh tang Hai hwng cho gia tri qc, fs kha
nhé so v&i dat cung tén & cac tang khac.
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Nguwoi phan bién: ThS. Nguyén Tién Thanh

XAY DUWNG THUAT TOAN XAC DPINH DO CHINH XAC CUA CHAP TIEU THEO
IALA CHO CAC LUONG TAU VIET NAM
BUILDING ALGORITHM FOR THE ACCURATY OF LEADING LINE FOLLOWING
IALA FOR THE VIETNAM CANALS

ThS. NGUYEN XUAN THINH
Khoa Céng trinh thuy, Trwwdéng DHHH
Tom tat
Hién nay, cac tuyén lubng hang hai Viét Nam thuong cé dia hinh rét phic tap. Do vay,
dé dam bao an toan cho tau khi di trén ludng, trén cac tuyén luéng cén duoc bé tri céc
bao hiéu hang hai. Va qua cac khu vire c6 nhiéu chuéng ngai vét, doan cong... nguoi ta
dat cac chap tiéu dé dén tau qua cac khu vire do. Viéc dat cac chép tiéu nhw vay dam
bdo hiéu suét kinh té cao va nang cao tinh an toan trong hang hai.
Abstract
In contemporary life, most Vietnam canals have a great deal of complicated
geographical locations. Consequently, to ensure the safety for navigating of ships on
canals, these are needed to install Aids to navigation, esspecially passing many areas
which have mumerous obstacles, bends. It is necessary to buid the system of towers
(side view of leading line structures) of leading ships. This to assists not only improve
the safety navigation but also enhance the development of sea economy.

1. Gi&i thiéu chung

Trén thé gioi viéc tim hiéu kha nang di bién cla cac phwong tién 1a vo cung can thiét va
quan trong, né coy nghTa quyét dinh tinh an toan va tinh kinh té trong céng tac, khéng nhirng thé
né concoy ngh|a lam gidi phéng strc lao dong clia con NQuoi bang phwong phap tw ddng hoa va
co giéi hoa. D& dam bao an toan cho tau khi di vao ludng, trén cac tuyén luéng can duoc bb tri
cac bao hiéu hang hai. Va qua cac khu vic cé nhiéu chwéng ngai vat, doan cong... nguoi ta cé dat
cac chap tiéu dé dan tau qua cac khu vuwc d6. Viéc dat cac chap tiéu nhw vay dam bao hiéu suét
kinh té cao va nang cao tinh an toan trong hang hai. Tuy nhién, trong bai b&o nay tac gia chi dé
cap dén cach tinh toan dd chinh xac ctia chap tiéu.

2. Xay dwng thuat toan xac dinh do chinh xac cua chap tiéu theo IALA
oRM

Hinh 1. Sor d6 tinh todn chép tiéu.
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