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Tém tat. Noi dung bai bao nay nghién ctru h¢ sb chuan hoa Cpy muc nang luong hi€u qua cua thi nghiém
SPT trong dat roi 4p dung vao cong thirc giai tich tinh strc chiu tai coc so sanh vdi strc khang do duoc tir
thi nghiém PDA.

Céc s lidu tai cong trinh Kho lanh Thi Vai ((LPG), Tinh Ba Ria Viing Tau, cho két qua nhu sau:

- Sirc khang bén don vi trong 16p cat (dét roi) tinh theo cac cong thirc 1y thuyét cua Vién kién trac
Nhat Ban (JAI), Meyerhof va Bachy-Solentanche c6 cung qui luat. Tuy nhién c6 sy sai khac vé gia tri, do
céc hé sb dé xuit cua mdi cong thirc 1a khac nhau;

- Mtic nang lugng tiéu tan cua thi nghiém SPT trong 16p cat chat vira & cong trinh Kho lanh Thi Vi c6
gia tri bién dong kha 16n. Piéu nay cho thiy, khong thé dwa hoan toan vao chi sé SPT dé danh gia sic
chiu tai coc.

- Két qua thi nghiém PDA trén coc tai hién truong cho thﬁy, trong diéu kién dét cat chit vira & Kho lanh
Thi Vai, chiéu sau dat sirc khang t6i han c6 ty s6 Ly/d = 10 twong dwong 4m ké tir bé mat 16p cat chit.

MODIFYING EFFECTIVE ENERGY OF SPT TESTING BY USING PDA
TESTING RESULTS AT THI VAI REFRIGERATED LPG STORAGE,
BA RIA-VUNG TAU PROVINCE

Abstract. In this paper, we concern about co-efficient Cgy to modify Ngpr results for calculating the axial
resistance of pile in logical equations relative with PDA testing results. Some of researching results are:

- Using logical equations of JAI; Meyerhof and Bachy — Soletanche give the same trend, but they have
different values, because difference of coefficients;

- Level of energy losing in medium dense sand at Thi Vai Refrigerated LPG Storage, Ba Ria-Vung
Tau province has a width range changing. So we cannot use Ngpr to calculate axial bearing capacity of
piles in this project.

- PDA testing results of two piles in LPG storage project give critical unit resistance reach at L,/d = 10
equivalence 4m from the surface of medium dense sand.

Keywords. Axial bearing capacity of Pile, Standard Penetration Test, PDA testing, Co-efficient Cgy to
modify Ngpr results, Effective energy.

1. GIOITHIEU

Stic khang doc truc than coc theo dat nén c6 thé dugc tinh toan nhanh thong qua viéc sir dung két qua thi
nghi¢m trong 16 khoan. Phuong phap don gian dugc sir dung hién nay la dya vao két qua thi nghiém SPT,
cu thé c6 nhom cong thirc ciia Meyerhof; Tiéu chuan Nhat ban; Cong thiic cua cong ty Bachy-
Solentanche..

Céc tinh toan du doén ste chiu tai doc truc coc bang cong thirc giai tich thuong cho két qua kha phén
tan. Vi vdy, trong thyc tién thiét ké mong coc thuong trién khai bd sung cac thi nghiém hién trudng nhu
Thi nghiém nén tinh doc truc coc; Thi nghiém thir §ong bién dang 16n (PDA)...

Nham phat huy hiéu qua str dung ngudn sb liéu co ban co dugc tir két qua khao sat dia chat, trong do
¢6 sur dung chi 6 Ngpr trong viéc du doan strc chiu tai coc mdt cach tin cdy, chung ta can chuin hoa muc
nang luong hiéu qua trong thi nghiém Xuyén tiéu chuén trudc khi dua chi sé Ngpr vao cac cong thirc giai
tich.
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C6 nhiéu phuong phap va muc niang lugng hiéu qua khac nhau duoc dé xuat chuan hoa cho thi nghiém
Xuyén tiéu chuan. Trong pham vi nghién ctru nay, tac gia sir dung phuong phap phén tich nguoc dua trén
dit liéu thi nghiém PDA va ho so dia chét tai cong trinh Kho lanh cang Thi Vai, Tinh Ba Ria Viing Tau,
danh gia chi sb chuan héa Npsr co thé ap dung tinh toan nhanh stc chiu tai doc truc coc bé tong cot thép
tai khu vuc.

2. COSOLYTHUYET DU POAN SUC CHIU TAI DQC TRUC CQC THEO NSPT

2.1. Sir dung két qua thi nghiém Xuyén tiéu chuin dé danh gia strc chiu tai doc truc ciia coc
theo dat nén.

2.1.1Theo Meyerhof [1]

Déi voi trudng hop dat roi Meyerhof (1976) kién nghi cong thiic xac dinh cudng do sirc khang ciia dat duoi
miii coc gy va cuong do stic khang cua dat trén than coc f; truc tiép tir két qua xuyén tiéu chuan nhu sau:
Qb = kiN, (kN/m) (D
fi =ka.Ny; (kN/m?) 2
Trong do:
ky: 1a hé s, 13y k; = 40.h/d < 400 ddi vai coc dong va k; = 120 dbi véi coc nhoi;
N,: 1a chi sO Nspt trung binh trong khoang 4d phia trén va 1d phia duéi miii coc;
d: duong kinh coc tron, canh coc vudng;
ko: 1a hé s6 léy béng 2 cho coc dong va 1 cho coc khoan nhdi;
N,i: 12 chi s6 Nspt trung binh ctia 16p dét thr i trén than coc.

2.1.2 Theo Vién kién tric Nhat Ban (1988) [1]

Cuong do suc khang cgﬁa dét duéri’ miii coc xac dinh nhu sau: .
- Khi miii coc ndm trong dat roi q, = 300.N,, cho coc dong (€ép) va q,= 150.N, cho coc khoan nhoi.

- Khi miii coc nam trong dit dinh q, = 9.c, cho coc déng va q, = 6.c, cho coc khoan nhdi

Cuong do suc khang trung binh trén than xac dinh nhu sau:

- Trudng hop dat roi: fo; = ~52 (kN/m?) 3)
- Trudng hop dét dinh: fgi = . f. i 4)
Trong do:

o, 1a hé ) diéu chinh cho coc d(’)ng, phu thudc vao ty 18 giita sirc khang cit khong thoat nude
cua dat dinh ¢, va tr1 s6 trung binh cua tng suét phap hiéu qua thang dimg ¢’,;
f.: 12 hé sd hiéu chinh d6 manh h/d cua coc dong; ddi vé6i coc khoan nhdi f = 1;

1.6
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Hinh 1: Cach x4c dinh cac hé sb diéu chinh stc khang don vi theo Vién kién tric Nhat Ban
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_ Trong trudng hop khong ¢6 s6 liéu strc khang cit khong thoat nude ¢, xéc dinh trén thiét b thi nghiém
cat truc tiép hay thi pghiém nén be! truc, co thé xac dinh c, tr chi s6 SPT trong dat dinh ¢,=6,25.N.; (kPa),
trong d6 N; la chi s6 SPT trong dat dinh.

2.1.3 Theo cong ty Bachy-Solentanche [4]

Cuong d6 stc khang cta dat dudi miii coc: Qb = 10.N, (KN/m?) (5)
Cuong do strc khang trén than coc: fii = 1,5.N,; (kN/m?) (6)

2.1.4 Theo TCXD 195:1997 |2]
Stic chiu tai cho phép trong dat dinh va dét roi xen kep

Q.= 1,5Np.A, +(0,15.N.L; + 0,43. N, L)Q -W, (7

trong do:

Ni: chi s6 xuyén tiéu chuan trung binh ctia dat trong khoang 1d dudi mili coc va 4d trén miii coc.

N.: gia tri trung binh chi s xuyén tiéu chuén trong 16p dat roi.

N,: gi4 tri trung binh chi s6 xuyén tiéu chuan trong 16p dét dinh.
2.2 Chuin héa két qua thi nghiém xuyén tiéu chuén [6]
Trong tat ca cac thi nghiém hién truong, SPT 1a mot trong nhitng thi nghiém c6 sai s6 nhiéu nhat. Néu hai
nguoi khac nhau, st dung hai thiét bi khac nhau, thi nghiém lan cdn nhau trén nén déng nhat, thi két qua
N ¢6 thé khac nhau dén hon 100%. Ly do, ning luong va dép cua bua roi bi tiéu tan trude khi truyén vao
ong dong 1y mau.

C6 nhiéu nguyén nhan dan dén su tiéu tan ning luong va dap:

- Tiéu tan nang lugng do mat sét gitta bua roi vdi truc dan hudng; ma sat giita day toi va rong roc;
- Tiéu tan ning lugng do ma sat giita d4t 15 khoan véi can xuyén...

O cac nudc dang phat trién, thiét bi SPT pho bién 14 loai nhin (donut), sir dung day kéo trén rong roc.
Véi loai nay, & cac nude tién tién, ning lugng hidu qua 1a (45+65)%, & cac nudc dang phat trién, muc
ning luong hiéu qua thap hon nhiéu.

Do d6, ta phai chuan héa Nspt vé mot gia tri nang luong hiéu qua. O cac nudc tién tién, ngudi ta coi
60% la nang lugng hitu ich trung binh. Do d6, thuong quy doi N vé Ng, (60% ning lugng hitu ich).

N’60 = Neo.Cy (8)
trong do: Ngo=N.Cg )
Cr = Ey/60 (10)

Ey: néng luong hi€u qua c6 thue cua thiét bi
60: nang lugng hi¢u qua chuan 60%
Theo Vii Cong Ngit [6], d6i voi cac thiét bi trong nudc, dé nghi lay Cg= 0.5 + 0.9

Hay c6 thé viét: N’¢o = N.Cry (11)
trong d6 Cgn = Cg.Cy : hé s0 chuan hoa theo cac mtrc ti€u tan nang luong.

H¢ so Cytheo dé xuat cua mot so tac gia ngoai nudc [6], nhu sau:
0,9576

- Theo Liao & Whitman (1986) : Cy = |( p- ) (12)

- Theo Peck (1974): Cy = 0,77.log(ro=—) (12)
2

- Theo Skempton (1986): Cy = rory (14)

trong d6: o’ 1a ing suat hiru hiéu phuong ding & d6 sau khao sat (kG/cm?)
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2.3 Panh gia strc khang don vi cue dai ciia coc ¢ chiéu sau téi han trong dat roi.
Theo quan diém ciia Meyerhof, stirc khang don vi ciia dit nén dat gié tri cuc tri 6 mét do sau toi han theo
ty s6 (Ly/d) = (Ly/d)er; 0 d6 sau ¢ (Ly/d) > (Ly/d)e, sirc khang don vi ctia dat nén Kkhong tiép tuc tang theo
do sau nhu cac quan niém tinh toan dya theo chi tidu cudng do. Trong d6 Ly, chiéu sau coc cim trong dat
tbt; d 1a canh coc & d6 sau miii coc.

Khi (Ly/d) > (Ly/d)., coc that sy ngam vao dit cimg. Meyerhof d& xudt biéu d6 xac dinh chiéu sau toi
han nhu Hinh 2.

Coc
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/|

Pit yéu A

' Sét_____,_e:;//

K 2
L~ -~

Cat 1

Cit i 10 20 30 40 45
Goéc noi ma sat (d6)

Chiéu sau t61 han (Ly/d)er

Hinh 2: Céch xac dinh thong s6 chiéu sau t6i han cua strc khang don vi

3. KET QUA THi NGHIEM SPT VA PDA TU CONG TRINH THUC TE [14]

Cin ctr trén 02 bo thong s PDA coc vudng 400x400 mm - Cong trinh Kho lanh Thi Vai c¢6 chiéu dai
44m, ngam trung binh vao 16p cat chat viral8m;

Can ciru vao két qua khao sat va thi nghiém, cAu tao dia chat va két qua PDA cua khu vyc nghién clru
nhu Hinh 3 va Béang 1,2.
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Orgamic Clay (OH), | -

25500
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- modium dense
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45.000 Fab chay verry s 44 HY
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Hinh 3: Hinh try 16 khoan-dia chét Cong trinh Kho lanh Thi Vai, Tinh Ba Ria Viing Tau

SO0
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Béng 1: Tinh chét co 1y ctia cac 16p dit Cong trinh Kho lanh Thi Vi, Tinh Ba Ria Viing Tau

Tinh chat co ly L6p 1: Sét hitu co, mau | Lop 2: Cat pha sét 1an | Lép xen kep: Set
xam ndu, trang thai bui, mau nau vang, xam trér}g, déo
déo nhao (OH) chat vira (SC-SM) clng dén deo

i mém (CH)
Do am W (%) 78,7 17,3 40,7
Dung trong ty nhién v, (g/cm’) 1,504 2,053 1,726
Dung trong kho y4 (g/cm’) 0,848 1,756 1,227
D6 bio hoa S, (%) 97,0 87,1 92,6
Chi sb déo PI (%) 52,8 18,6 49,1
Chi s6 s¢t L1 0,81 0,12 0,32
H¢ s0 rong e, 2,12 0,53 1,17
Goc ndi ma sat ¢ (°) 3°14° 29°23° 23°7°
Luc dinh don vi ¢ (kG/cmz) 0.063 0,189 0,555
Bang 2: Strc khang bén don vi theo két qua PDA
Dir liéu PDA coc 400x400 mm
Dét nén Coc TK0801-781-1 Coc CTN1-T4 Stre
khang
don vi

bo Tén Trang | Luc doc than Strc khang don | Luc doc than Strc khang trung

sdu dét thai coc vi coc don vi binh

(m) (T) (T/m?) (T) (T/m?) (T/m’)

(@) ) (© @) (e) ® © ")
3.6 Sét 271,64 0,793 275,44 0923 | 0,858
57 | hiu 268,85 0,866 272,33 0,963 | 09145
7,7 co, 266,49 0,732 268,75 1,109 | 09205
9,7 Xmaam“ 263,77 0,842 265,86 0,895 | 0,8685
11,7 | pay, 260,41 1,042 263,97 0,585 | 08135
137 | ao Déo 257,13 1,015 261,82 0,666 | 0,8405
15,7 |déo | nhdo 253,89 1,003 258,79 0939 | 0,971
17,8 | cao, 247,82 1,881 256,01 0,861 1,371
19,8 | trang 241,44 1,978 253,75 0,700 1,339
21,8 Eihf“ 234,96 2,008 2515 0,697 | 13525
238 | iiso 228,45 2017 249,28 0,688 | 13525
258 | (on) 223,96 1,388 247,17 0,654 | 1,021
258 | Cat 223,96 1,388 247,17 0,654 1,021
27,8 | pha 220,42 1,097 245,1 0,641 0,869
20,9 | Sétlan 217,01 1,057 240,14 1,536 | 12965
31,9 Egl’l 214,11 0,899 219,07 6,526 | 13,7125
33,9 | nau 189,49 7,626 196,46 7,003 | 73145
359 | vang, | Chit vira 165,94 7,298 162,64 10,476 | 8,887
37,9 | trang 140,3 7,942 128,82 10,476 | 9,209
39,9 | thai 111,81 8,829 95,00 10,476 | 9,6525
42 illlrzt 83,01 8,92 61,18 10,476 | 9,698
44 (SC- 53,94 9,008 28,15 10,231 | 9,6195

SM)
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4. TINH TOAN HE SO CHUAN HOA CEN THEO CAC CONG THUC UOC LUQONG
SUC KHANG THONG QUA NSPT.

Noi suy cac gia tri N'gpr (bang 4) can thiét khi sir dung cac 10i giai cia Meyerhof; Vién Kién trac Nhat

Bén; Cong ty Bachy-Solentanche v6i muc ti€u c6 dugce suc khang doc truc don vi trén than coc tuong

df")ng voi két qua thi nghiém PDA. Céc tri $6 N’ spr duge so sanh v6i Ngpr chua chudn hoa tir hinh tru 16

khoan ta dugc két qua vé hé s6 mirc hiéu qua ning lugng Cgy (cong thirc 15) can hiéu chinh khi sir dung

cac cong thure giai tich udc lugng sirc khang theo Ngpr thé hién trén hinh 4.

Con = 2% (15)

Béng 3: Sirc khang bén don vi tinh theo cac 16 giai khac nhau so v6i két qua PDA

Chi Stic khang bén don vi (T/m”)
bo : , . %
o sO i Tinh theo chi s6 Ngpr
sau Np Theo Tinh theo -
(m) PDA B.M.Das Nhat | Meyerho TCXD Bachy
T Béan f 195:1997 Soletanche
3,6 1 0,858 1,032 0,630 0,200 0,430 0,150
5,7 1 0,9145 1,089 0,630 0,200 0,430 0,150
7,7 1 0,9205 1,142 0,630 0,200 0,430 0,150
9,7 1 0,8685 1,196 0,630 0,200 0,430 0,150
11,7 1 0,8135 1,250 0,630 0,200 0,430 0,150
13,7 1 0,8405 1,303 0,630 0,200 0,430 0,150
15,7 1 0,971 1,357 0,630 0,200 0,430 0,150
17,8 1 1,371 1,413 0,630 0,200 0,430 0,150
19,8 1 1,339 1,467 0,630 0,200 0,430 0,150
21,8 1 1,3525 1,521 0,618 0,200 0,430 0,150
23,8 1 1,3525 1,574 0,604 0,200 0,430 0,150
25,8 1 1,021 1,628 0,591 0,200 0,430 0,150
25,8 12 1,021 7,286 4,000 2,400 1,800 1,800
27,8 14 0,869 7,893 4,667 2,800 2,100 2,100
299 | 18 1,2965 8,529 6,000 3,600 2,700 2,700
319 19 3,7125 9,135 6,333 3,800 2,850 2,850
339 | 23 7,3145 9,741 7,667 4,600 3,450 3,450
359 | 23 8,887 10,348 7,667 4,600 3,450 3,450
379 | 22 9,209 10,954 7,333 4,400 3,300 3,300
399 20 9,6525 11,560 6,667 4,000 3,000 3,000
4201 23 9,698 12,196 7,667 4,600 3,450 3,450
4401 23 9,6195 12,803 7,667 4,600 3,450 3,450
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Bang 4: Gi4 tri N’SPT va hé sé chuin hoa CEN tinh nguoc dya vao sirc khang bén tir PDA trong 16p cat pha sét 1an

bui
bo Chi s6 A T Bachy- TCXD
sau Nspr Nhat Ban Meyerhof Soletanche 195:1997
(m) CEN N ’ SPT CEN N ’ SPT CEN N ’ SPT CEN N ’ SPT
25,8 12 0,255 3,063 | 0,043 ] 0,511 0,567 6,807 | 0,567 6,807
27,8 14 0,186 2,607 | 0,031 0435 0,414 5793 | 0414 5,793
29,9 18 0216 3,890 | 0,036 | 0,648 0,480 8,643 | 0,480 8,643
31,9 19 0,586 | 11,138 | 0,098 | 1,856 1,303 | 24,750 | 1,303 | 24,750
33,9 23 0,954 | 21,944 | 0159 | 3,657 2,120 | 48,763 | 2,120 | 48,763
35,9 23 1,159 | 26,661 | 0,193 | 4444 2,576 | 59247 | 2,576 | 59247
37,9 22 1256 | 27,627 | 0,209 | 4,605 2,791 | 61,393 ] 2,791 | 61,393
39,9 20 1,448 | 28958 | 0241 | 47826 3218 | 64,350 | 3218 | 64,350
42 23 1265 | 29,004 | 0211 4849 2811 | 64,653 | 2811 | 64,653
44 23 1255 28859 | 0209 | 4810 2,788 | 64,130 | 2,788 | 64,130
14 . . ;
~ ——PDA -8B M.DAS
8 ]
£ 12 + — Nhit Ban ——Meyerhof !/
=
= —+—Bachy-Soletanche TCXD195:1997
b
3 /,/
3 s ,

5 /
=

2

4
2
0 ity hlf L ity et “:.If it

0 10 20 30 40 50

DG sau (m)

Hinh 4: Su khac nhau vé strc khang bén don vi theo cac 101 gidi
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25 . , :
- —+—Nhat Ban
= ® | —=—Meyerhof
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225 + Bachy - Soletanche
< 9
2
= 15
: ——]
_,_,..J-O""_'_'_rf =
1 e
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S | a8 = ]
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o sau (m)

Hinh 5: Sy thay dbi hé sb chudn hoa (muc ning lugng hidu qua) chi s6 NSPT trong 16 khoan theo d6 sau trong 16p
cat pha sét lan byi

f—
I~

fa—
=

s ol B0

K\

én don vi trong lop cat pha set

bui tir thi nghiém PDA (T/m?)
o
[y

4 /
v

y

%]

Sirc khang b

lan

o =

0 10 20 30 40 50
Ty 16 Ly/d

Hinh 6: Biéu dd xac dinh d sau xuét hién stic khéng cuc han trong 16p cat pha sét 1an bui

5.KET LUAN:

- Sirc khang bén don vi tinh theo cac cong thirc 1y thuyét cia Nhat Ban, Meyerhof va Bachy-Solentanche
¢6 cung qui luat. Tuy nhién c6 su sai khac vé gia tri, do cac hé s d& xuat ciia mdi cong thirc 1a khac nhau;
- Mtic nang lugng ti€u tan cua thi nghiém SPT trong 16p cat chat vira ¢ cong trinh Kho lanh Thi Vai c6
gia tri bién dong kha 16n. Piéu nay cho thiy, khong thé dwa hoan toan vao chi sé SPT dé danh gia sic
chiu tai coc.
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- Két qua thi nghiém PDA trén coc tai hién truong cho thay (Hinh 6), trong diéu kiénvdét cat chat 6 Kho
lanh Thi Vai, chiéu siu dat stirc khang t6i han ¢ ty s6 Ly/d ~ 10 twong duong 4m ké tir bé mat 16p cat
chat.
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