So sanh tinh toan stic chiu tai cuic han cua coc
tirkét qua thi nghiém trong phong
va tirkét qua thi nghiém xuyén hién truong (SPT, CPT)

Compare the calculations of the load-bearing capacity of a pile
from laboratory results and field test results (SPT, CPT)

Tom tat

Khi st dung cac két qua thi

nghiém khac nhau dé tinh toan sic chiu
tai ciia coc sé nhan duoc két qua khac
nhau. Trén co s6 phan tich cackét qua
tinh toan, bai bao sé lamré cac yéu to
anh huéng t6i cac két qua tinh tir cac
két qua thi nghiém xuyén tinh CPT,
xuyén tiéu chuan SPT va thi nghiém
trong phong theo tiéu chuan TCVN
10304:2014. Tir d6 ban luan viéclva chon
két qua tinh stic chiu tai ctia coc hgp ly.
Tir khéa: Stic chiu tdi cia coc, két qua thi
nghiém trong phong, két qud thi nghiém hién
truong

Abstract

When using the different experimental
results to calculate the load capacity of the
pile, different results usually receive results.
Therefore, based on the analysis of calculation
examples, the paper will analyze the factors
that influence the results of static CPT,
standard penetration test SPT and laboratory
results according to TCVN10304:2014. From
there discussing the reasonable selection of
calculation results of pile bearing capacity.
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1. Dat van dé

Stre chiu tai cwe han cta coc xac dinh bang tinh toan P, 1a gia tri nhd nhét gitra
két qua tinh theo dat nén (Pg4,) v&i két qua tinh theo vat ligu (P).

Trong do, strc chiu tai tinh theo dat nén la kha nang chiu,téicﬂa strc khang thanh
fs va strc khang mii coc f,,. Néu coc c6 thiét dién khéng doi theo chieu dai coc thi
strc chju tai cla coc theo d&t nén dwgrc md ta bang bidu thirc:

Pan=Ap.f+U.f.L (1)

Trong do A,: Dién tich mat cat ngang cua coc

fr: Strc khang mdii don vi

U: Chu vi mat cat ngang coc

L: chiéu dai doan coc nam trong nén dwdi dai coc

fs: Strc khang thanh don vi

Khi chon coc cé cling chiéu dai, kich thwéc tiét dién, hinh dang coc tre 1a cling
A,, U, L ma st dung cac phwong phap khac nhau dé tinh strc c,hiu‘téi clia coc thi
cac gia tri f,, f; sé khac nhau. Do d6 strc chju tai clia coc theo dat nén Py, sé khac
nhau. Trong khi thiét k& chi chdp nhan mét két qua tinh. Vi vay viéc lua chon stic
chiu tai ctia coc dé& dwa vao tinh toan can duoc xem xét sao cho d6 1a mét gia tri
hop Iy nhét.

2. Co s@ tinh toan
2.1. Cac phuwong phap tinh toan

Hién nay c6 nhirng phuwrong phap khac nhau xac dinh strc chiu tai cua coc theo
dd bén néen dat va dwoc quy dinh cu thé trong Tiéu chuan quoc gia Viét Nam veé thiet
ké méng coc TCVN 10304:2014, cac tiéu chudn nganh TCXD 205:1998 va TCXD

195:1997 hodc trong cac tiéu chudn nwéc ngoai nhu AASHTO LRFD nhung c6 thé
chia ra lam 2 loai tinh toan la:

— Tinh toan st¥c chiu tai clia coc dwa vao két qua thi nghiém trong phong;

— Tinh toan stc chiu tai clia coc dwa vao két qua thi nghiém xuyén hién truong
(Thi nghiém xuyén tinh —CPT, xuyén tiéu chuan — SPT);

Bai bdo chi phan tich cac van dé cla tinh toan strc chiu tai curc han R, clia coc
trong tiéu chudn TCVN10304:2014, d& lam co sé lwa chon hop ly két qua tinh cho
thiét k& nén méng.

2.2. Tinh toan strc chiu tai cuc han cla coc bé téng cét thép ché tao sén theo cac
phwong phap trong TCVN10304:2014

2.2.1. Phuong phép tinh theo két qua thi nghiém trong phong

Reu = Ye (ch Qb Ap + UY Ve fi ) (2)

Trong do6:

Ve 1a hé sé didu kién lam viéc clia coc trong dat, y, =1;

gp: 1a cwong d6 sirc khang ctia dat dwdi mii coc, 14y theo bang tra phu thudc
véao thanh phan hat va trang thai clia dat — Bang 2 trang 23 cua tiéu chuan;

f: 1a cwdng do stre khang trung binh ctia I6p dat thi “i” trén than coc, 14y theo

bang phu thudc vao thanh phan hat va trang thai clia d4t — Bang 3 trang 25 clia tiéu
chuén;

Yeq VA Yer trong (hng 1a cac hé sb diéu kién lam viéc cla dat dudi mii va trén
than coc c6 xét dén anh hudng cia phwong phép ha coc dén strc khang cla dat
lay theo bang phu thudc vao hinh dang coc, phwong phap thi cong va loai dat ma

coc di qua.
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KHOA HOC & CONG NGHE
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Nhuw vay, tinh toan strc chiu tai cta coc theo két @
qué thi nghiém trong phong la dwa thanh phan hat
va do chat clia dat roi, chi sb6 déo va do sétcla dat 4 f
dinh. LS 1
: — |
2.2.2. Phuwong phap tinh theo két qua thi ke e R o T
nghiém xuyén tinh CPT. \'L’*ﬁ‘. I (1
Rou = GoAp + UZ (3 04 ' nE} "I
Trong do: ’ s | % r---.! -::.1_ " |
gp:cng dd strc khang cla dat dwdi mii coc W o4 0f 16 12 @ W 43 Kb ig0 3zn d

l4y theo két qua xuyén tai diém thi nghiém;
fi: tri trung binh cwdng dd strc khang cla 16p
dé4t thi “i” d4t trén than coc 14y theo két qua xuyén;

Hinh 1: Biéu dd xac dinh hé s6 ap va f,

Bang 1. Tén cong trinh, tén coc va kich thudc coc thi nghiém

l;: chiéu dai doan coc ndm trong I6p dét thir “i”; o j . Tiét dién D6 sau
S iAe A . Tén cbéng trinh | HO khoan| Tén coc i o
u: chu vi tiét dién ngang than coc. coc (cm) | mii coc (m)
Gia tri gb dwoc xac dinh theo cong thirc: Nha may nhiét dién | LP1-2 TP24 50x50 38
= 4) |LongPhu1-Cong| |p1e | TP12 | 50x50 38
%= P10 @ lsuét 2x600MW
Trong do: LP1-3 TP20 35x35 32

B4: hé sb chuyén ddi tr q, sang qp, khdng phu
thudc vao loai hinh mii xuyén, lay theo Bang 14
TCVN 10304:2014;

gc: tri trung binh strc khang clia d&t dwéi mii xuyén, lay
theo két qua thi nghiém. Gia tri g, dwoc 14y trong pham vi bé
day 1d tré 1&n va 4d tré xudng ké tir cao trinh mdi coc thiét ké
(d bang dweng kinh coc tron hay canh coc vudng hodc bang
canh dai cGia coc co6 mat cat ngang hinh chi nhat).

Tri trung binh strc khang trén than coc f dwoc xac dinh:

— Khi dung xuyén loai I:

f=Baf ®)
— Khi dung xuyén loai Il:
f:zﬁg;sili
! (6)
Trong do:

B,, Bi:cac hé sb lay theo Bang 14;
fs: gia tri trung binh cwéng d6 strc khang clia dat trén éng
ma sat ctia mii xuyén. Gia tri f, xac dinh bing thuwong s

cao dd miii coc n&m trong I&p dat thiét ké chiu luc;
f,: cwong d6 strc khang trung binh cla Iép dat thir
than xuyén;

“n

i” trén

l;: chiéu dai doan coc ndm trong I&p dat tha “7;

2.2.3. Phuwong phap tinh theo két qué SPT

Strc chiu tai cwe han clia coc xac dinh theo cong thire:

Reou = apAp + Uy (foilei + s s ) (7)

Trong do:

qp: la cwdng d6 stre khang don vi clia dét dudi mii coc,
véi dat roi xac dinh bng biéu thire g, = 300 Np cho coc
épva q, = 150 Np cho coc déng, (NP 1a chi sb SPT trung binh
trong khoang 1d dwéi va 4d trén mii coc), véi mii coc ndm
trong dat dinh q, = 9C, cho coc déng va q, = 6C, cho coc
khoan nhdi.

fsi 1a cwong A6 stre khang don vi cla d4t thanh coc trong
dét roi & I&p the | xac dinh béi biéu thirc (8)

gitra tdng strc khang clia dat trén than xuyén véi dién tich bé . =1O'NS,i
mat trong pham vi chiéu sau ké tir mat dat tai diém xuyén toi S17 3 )
foii 1a cu’c‘)jng dd swrc khang
Bang 2. Dia ting va két qua thi nghiém hién trudng cac I6p dat don vi cla dat thanh coc trong
dat dinh & l&p thr i xac dinh béi
. N hy Vi | Vani Qe bidu thiec (9)
HO khoan |STT Tén I&p dat : W ’ I g N
P (m) | (Nim?) | (kN/m?)| | (kPa) | fo1 = G Cu ©)
1 |Cat 2 18,79 | 9,33 7628 0 Trong biéu thire (9):
Lp1.2 2 |[Sét, xam vang 1 18,16 | 854 | 04 | 373 | 2 f.: hé sb diéu chinh theo d6
3 [Sét, xam den, déo chay | 13,7 | 16,05 | 6,16 |0,98| 339 | 2 manh cla coc (L/D);
4 |Sét, vang nau, clng 21,3 | 1943 | 959 |0,24| 3346 | 18|  Cuii lwc dinh don vi cia dat
. & lop thr i, xac dinh theo nén 1
1 [cat 25 | 1879 | 9,33 9340 | 0 | tryc hogic theo N: C,= 6.25N kPa
Lp1g |2 [Sét xamvang 15 | 18,16 | 854 | 0,4 | 460,8 | 2 o, hé sb diu chinh cho coc
3 |Sét, xam den, déo chdy | 12 16,05 | 6,16 (0,98 | 346,6 | 2 dong, phu thudc vao ty 1& gitra
4 |sét, vang nau, cting 22 | 19,43 | 9,59 |0,24| 3032 | 18| stckhang cat khdng thoat nuwde
- cua dat voi tri sO trung binh cua
LP1-3 | 2 [Sét, xam vang 1 18,16 | 854 | 04 | 380 | 2 drng, xac dinh theo biéu dd.
3 |Sét, xam den, déo chay | 13 16,05 | 6,16 | 0,98 | 380,8 | 2 l;: Chiéu' dai doan coc ndm
4 |Sét, vang nau, cing 15,5 | 19,43 | 959 |0,24| 3068 | 18 | tronglop datthir i
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Bang 3. Bang tong hop két qua tinh toan sirc chiu tai cu'c han ctia coc

STT| Tén Strc chiu téi coc

COC | Theo két qua | Theo két qua [Theo két qua| Theo két qua thi| Theo két qua | Theo két qua | Theo két qua

nén tinh coc | thinghiém | thi nghiém | nghiém xuyén thi nghiém thi nghiém thi nghiém

(kN) trong phong |trong phong | tiéu chudn SPT | xuyén tiéu xuyén tinh xuyén tinh

(kN) (%) (kN) chudn SPT (%)| CPT (kN) CPT (%)

TP24 3750 5398 143,96% 4837 128,99% 4428 118,08%

TP12 3750 5522 147,26% 4950 132,0% 4235 112,93%

3 | TP20 1875 2662 141,97% 2332 124,37% 2215 118,13%
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Hinh 2. Biéu d6 so sanh két qua tinh toan sirc chiu tai cu'c han cta coc

A,: dién tich coc twa I&n dat, 1y bang dién tich tiét dién
ngang mii coc déc, coc 6ng cé bit mii; bang dién tich tiét
dién ngang I&n nhat cta phan coc dwgc mé rong va béng
dién tich tiét dién ngang khong ké 16i clia coc éng khong bit
mdi.

u: chu vi tiét dién ngang than coc;

Nhw vay, néu tinh toan kha nang chiu lwc cla coc theo
két qua SPT theo hwéng dan cia TCVN 10304:2014, thi
ngoai gia tri SPT, cAn co cac chi tiéu: khdi lwgng thé tich,
thanh phan hat, chi sb déo ctia dét ...

3. So sanh tinh toan sirc chiu tai ctia coc theo cac
phwong phap thwéng dung

Khdo sat tinh toan strc chju tai cda 3 coc thi nghiém thir
tai hién treongvoi day du két qua khao sat dat nén theo thi
nghiém xuyén tinh va xuyén tiéu chuan dwgc moé t& & Bang
1 va Bang 2 phia duwi.

Hinh 2 va Bang 3 thé hién biéu db, bang so sanh két qua
tinh toan strc chiju tai cwe han ctia coc khi tinh theo két qua
thi nghiém trong phong va két qua thi nghiém xuyén hién
trwéng bao gbm ca thi nghiém CPT va SPT va strc chiju tai
coc tlr thi nghiém nén tinh. K&t qua phan tich cho thay:

Strc chiu tai cwe han khi tinh toan theo két qua thi nghiém
trong phong la 1&n nhét,két qua khao sat qua 3 vi du cho thay
strc chiu tai theo tinh toan ly thuyét I6n hon tir 41,9 % t6i
47,26% so v&i tai trong thi nghiém.

Strc chiu tai cwe han khi tinh toan theo két qua thi nghiém
xuyén tiéu chudn SPT cho két qua 1&n hon tir 24,37 t6i 32%
so v&i tai trong thi nghiém.

Strc chiu tai cwe han khi tinh todn theo két qua thi nghiém
xuyén tinh CPT cho két qua 16n hon tr 12,93-18,13% so0 Vi
tai trong thi nghiém.

Diéu nay chirng t6 xac dinh strc chiu tai cla coc tir két

o
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qué thi nghiém xuyén tinh
CPT cho két qua sat nhéat
voi két qua thi nghiém tho
tai hién truong. Két luan nay
mot 1an niva khdng dinh voi
viéc st dung két qua xuyén
tinh (CPT) trong viéc phan
tich tinh toan bai toan sic
chiu tai ctia coc la cé do tin
cay cao.

ok
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4. Két luan

Strc chju tai cwc han
cla coc duwa trén két qua
thi nghiém trong phong va
thi nghiém xuyén ngoai hién
trwong cho cac két qua khac
nhau. Két qua tinh toan strc
chiu tai cwc han cda coc tw
két qua thi nghiém xuyén tinh CPT gan véi strc chiu tai theo
két qua nén tinh coc nhét.

1T Ty [T jial

ghibn xevin tich CF]

Do do, viéc lwa chon str dung két qua tinh toan strc chiu
tai cla coc trong thiét k& cin dwoc xem xét & nhidu khia
canh, trong dé nén xem xét m&c d6 chinh xac cla két qua
tinh bang CPT |a cao nhéat, béng chi tiéu co ly 1a thap nhéat.

Strc chiu tai cho phép cla coc tuy thudc vao két qua tinh
dwoc 14y tir két qua thi nghiém trong phong hay két qua thi
nghiém xuyén ngoai hién trwdng. Viéc Iwa chon hé s an
toan hop ly 1a hét strc can thiét d& phu hop véi hé théng tiéu
chudn ciing nhw thi nghiém strc chiu tai coc thwc té ngoai
hién trwong./.
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