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PANH GIA SUC CHIU TAI CQC KHOAN NHOI
TU KET QUA NEN TINH TAI HIEN TRUONG

Nguyén Ngoc Thing'

Tém tit: Xdac dinh sirc chiu tai cia coc khoan nhéi tir thi nghiém nén tinh doc truc la phwong phap
dang tin cdy, cho phép kiém nghiém lai cdc phwong phdp tinh todn sitc chiu tdi theo Iy thuyét, tir @6
chon ra gid tri sitc chiu tai chinh xdc nhat ciia coc. Nguyén 1y ciia phwong phdp thi nghiém la gia
tai nén doc truc theo ting ccfp Ién coc thit va tién hanh do dé lin 6n dinh ciia coc twong ung cho toi
liic dat gid tri cwe han cia cdp tdi d6. Phirong phép nay phiv hop véi mé hinh lam viée thuce té cia
coc va dat nén nén cho két qua danh gia suc chiu tai cua coc co do tin cdy cao. Tuy nhién viéc dinh
luong chuyén vi dau coc ung voi tai trong cuc han moi chi la quy woc; hodc nhuw tdi trong nén doc
truc, Puy , duwoc chi dinh lcfy bcing hai tram phcfn tram sirc chiu tai thiét ké, Py, trong khi tri 56 Py
nay lai phu thudc vao phuwong phdp tinh todn Iy thuyét sirc chiu tdi ciia coc, diéu kién dia chat,
chiéu sdu coc nén két qua thu dwoc cé nhitng sai s6 khdc nhau. Bdi bdo nay dwa trén két qua thi
nghiém nén tinh doc truc coc khoan nhoi tai mét sé cong trinh trong khu viec dat yéu o Thanh phé
Hé Chi Minh dé so sanh, danh gid véi gid tri sitc chiu tdi dwoc tinh todn tir cde phirong phdp 1y

thuyét khdc nhau trong TCVN 10304:2014.

Tir khoa: Coc khoan nhoi, thi nghi€ém nén tinh, strc chiu tai coc, stc chiu tai thiét ke.

1. GIOI THIEU CHUNG

Trong nhiéu nim qua, cong nghé - coc khoan
nhdi da duoc 4p dung manh mé trong xay dung
cong trinh & nudce ta. Udc tinh hang ndm chung
ta thuc hién khoang 50 + 70 nghin mét dai coc
khoan nhdi c6 duong kinh 0,8 + 2,5m, v6i chi
phi khoang 1300 + 1400 ty ddng. Coc khoan
nhdi 13 coc bé tong cbt thép & do bé tong duoc
thi cong db tai chd vao nén dét trong cac 16 tao
bang phuong phap khoan hodc dng thiét bi. Coc
khoan nhdi dugc goi theo cong nghé tao 16 va
d6 bé tong, tén Tiéng Anh goi 1a "bored pile"
hodc "drilled piers" dbi voi coc c6 duong kinh
16n hoac "Micropile" cho céac loai coc c6 dudng
kinh nho hon (Nguyén Vin Quang, 2014). Cong
nghé thi cong coc khoan tao 16 va thi cong bé
tong tryc tiép, do vAy qua trinh thi cong coc
nam trong long dat dé sinh ra cac khuyét tat co
thit, hep cuc by, bé tong quanh than coc bi rira

! Khoa Céng trinh, Truong Pai hoc Thity loi

troi, rd bé mat, lan cac tap chat 1am giam kha
nang chiu lyc cia coc. Bén canh d6 cong truong
thi cong 16 thién va ngoai troi nén tién do thi
cong phu thudc vao diéu kién thoi tiét, moi
truong (Phan Truong Phiét, 2007; Nguyén Hiru
Dau, 2014).

Tinh toéan thiét ké coc khoan nhdi dugc chi
dan kha cy thé, chi tiét va tudng minh trong
TCVN 10304 : 2014 (Tiéu chudn thét ké Mong
coc, 2014) va cac chi dan thiét ké. Tuy nhién vi
strc chiu tai coc khoan nhoi phy khong chi phu
thudc vao cac chi tiéu, cuong do thong sd nén
dat, vat liéu kich thudc duong kinh va chiéu sau
coc, cac gia thiét img xir cua dat d6i véi coc ma
con phu thudc vao bién phép thi cong, ky thuat
va giai phap thi cong. Do vay dé chon duoc sirc
chiu tai caa coc sat véi diéu kién tinh toan va
lam viéc thuc té can dugce thi nghiém kiém tra,
danh gia stc chiu tai coc trude khi thiét ké dai
tra (Nguyén Viét Trung, 2012).
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Phuong phép thir tai trong tinh truyén thong
1a phuong phép truc tiép xac dinh sirc chiu tai
clia coc, thuc chét 1a xem xét ung XU cua coc
(do lun) trong diéu kién coc 1am viéc nhu thuc
té dudi tai trong cong trinh. Dya trén quan hé tai
trong-do lan, strc chiu tai cua coc duge xac dinh
v6i mot hé sd an toan xac dinh boi thiét ké.
Hién nay phuong phip nay van dugc coi la
phuong phap c¢6 d6 chinh xac cao nhat. O Viét
Nam hién nay phuong phap thi nghiém nén tinh
d3 tré nén quen thudc va duoc st dung kha phd
bién (Nguyén Hitu Pau, 2014).

2. THi NGHIEM NEN TINH XAC PINH
SUC CHIU TAI CQOC KHOAN NHOI

2.1. Phuong phap gia tai bang tai trong tinh

Quy trinh nén cham véi tai trong khong doi,
cho phép danh gia dong thoi kha ning chiu tai
va d§ lan cua coc theo thoi gian, tuy vay quy
trinh nay doi hoi nhiéu thoi gian c6 thé kéo dai

nhiéu ngay. So d6 hién truong gia tai thi nghiém
nén tinh coc dugc thé hién nhu trén 1 trong dé
tai trong thi nghiém duoc cung cap boi cac kich
thuy luc, bién dang lan do bing cac dong hd,
minh hoa & hinh 2 (Nguyén Ba K&, 2020).
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Hinh 1. Hién truong gia tdi thi nghiém nén tinh coc
(Nguon: https://www.kynangxaydung. com
/2020/09/thiet-ke-xay-dung-suc-chiu-tai-nen-tinh/)

Hinh 2. Minh hoa thiét bi do luc va d&ng ho chuyén vi thi nghiém nén tinh coc

(Nguon: https://hoplongl295.com/thu-nghiem-kiem-tra-suc-chiu-tai-cua-coc/)

2.2. Panh gia sirc chiu tii coc tir két qua
thi nghi¢ém nén tinh

Xac dinh suc chiu tdi gidi han theo phuong
phap dd thi: dua trén duong cong quan hé tai
trong — chuyén vi, cac dang dudng cong dugc
thiét 1ap kha da dang, tuy thudc vao phuong
phap gia tai va do 16n cac cap tai hodc tuy
thudc vao thoi gian cua cac cap tai. CO hai
truong hop sau: 1) Néu duong cong tai trong —
chuyén vi S = f(P) ¢6 diém udn rd rang, sirc

chiu tdi gidi han 1a tdi trong tuong Ung vdi
diém dudng cong bt dau thay dbi téc do dot
ngdt hodc dudng cong gin nhu song song v§i
truc chuyén vi; 2) Trudong hop duong cong S
= f(P) thay d6i cham khong thé xac dinh diém
udn, khi 6 s dung phuwong phap xac dinh
khac nhau nhu phuong phap Davisson,
phuong phép Chin, phuong phédp De Beer va
Wallays hay phuong phap Fuller va Hoy, ...
(Nguyén Ngoc Thing, 2020). Trong ndi dung

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 83 (3/2023) 71



nghién clru ndy suc chiu tdi coc tur thi nghiém
duge liy theo phuong phap d6 thi TCVN
9393: 2012 (Coc - Phuong phap thi nghi€ém tai
trong tinh nén doc truc, 2012), suc chiu tai
gi6i han dugc xdc dinh dya trén hinh dang
duong cong quan hé tai trong - chuyén vi
S = f(P), minh hoa hinh v¢ 3.

Tai trong (1)

Chuyén vi (mm)

U

Hinh 3. Puong cong xdc dinh svec chiu tai coc
trr thi nghiém theo TCVN 9393:2012

3. PANH GIA SUC CHIU TAI COQC
KHOAN NHOI TU KET QUA NEN TINH
TAI HIEN TRUONG CHO KHU VUC PAT
YEU THANH PHO HO CHi MINH

a) Két qud tinh toan chiu tai coc tai mot s
Du an tai Thanh phé Hé Chi Minh

Stre chiu tai (SCT) cua coc tinh theo TCVN
10304:2014 (Tiéu chudn thét ké Mong coc,
2014), dugc tinh theo chi ti€u co 1y cua nén dét,
cuong d0 dit nén va tinh toan theo két qua
xuyén tiéu chuén SPT theo Meyerhof, Nhat Ban
va Schmertmann; SCT tir thi nghiém lay theo
TCVN 9393:2012 (Coc - Phuong phap thi
nghiém tai trong tinh nén doc truc, 2012) bﬁng
phuong phap d6 thi, tong hop trong bang tir 1,
hinh v& tir 4 dén 9 biéu dién twong quan giita
SCT thi nghiém va 1y thuyét (Hoi khoa hoc ky
thut thanh phé HO6 Chi Minh, 2020).

Bang 1. Sikc chiu tii coc tai mdt sé du an thyec té

Theochi| Theochi | Theokét Theo két Theo k&t | Theo thi
eo ké
B tiéuco | tiéu cuong | qui SPT, qua SPT, | nghiém
STT Céc cong trinh cy the qua SPT,
lydat | d6chaddt | Meyer- , Shmert- | hién
Nhét Ban
nén nén hof mann | trudng
Cao 6c 14 tang, Gia Phic, Quédn
1 L .. 6902 | 1167,8 | 351,5 | 6083 720,0 | 720
Thu B, coc nhd1 D800, L = 40m
Dy 4n Van phong Waseco, Quan
2 |Tan Binh, coc nhdi DI1000,| 786,7 | 1236,1 | 4849 | 816,5 8490 | 775
L=138,5m
Dy an Chung cu 20 tang An Hoa,
3 . N 759,3 | 1955,6 | 469,0 | 856,2 856,6 | 820
Quan 2, coc nhoi D1000, L = 56,5m
Du 4n Cao 6c Diamond Plaza, Quan
4 .. 985,0 | 2163,8 | 643,6 | 1186,8 | 1402,3 | 995
1, coc nh61 D1300, L = 45m
Dy 4n Cao &c Thuong mai Hiép
5 |Phu, Quan 9, coc nhdi D1000,| 960,3 | 2888,7 | 577,9 | 1025,5 | 1311,8 | 1220
L=60m

b) Nhdn xét két qua tinh todn
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Hinh 4. Méi lién hé giita SCT
theo co ly va nén tinh

D6 thi Hinh 4 biéu dién SCT coc theo chi
tiéu co 1y va két qua thi nghiém nén tinh
coc. Tir d6 thi nhan thidy SCT theo chi tiéu
co 1y cho két qua nho hon, sai s 16m, tir 2 —
22%. Nguyén nhan & day do gidi han tir céc
bang tra lap sdn dé tim sic khang bén than
coc va suc khang miii coc chi dung lai ¢ do
sdu 35m néu dung cho cac d6 siu khac s& co
sai s6 16n.
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Hinh 5. Méi lién hé giita SCT theo chi tiéu
cuong do va nén tinh

D6 thi Hinh 5 cho thay SCT coc theo chi
tiéu cudng d6 16n hon nhidu so voi két qua
nén tinh, sai s 1a trén 50%. Nguyén nhén la
do trong qua trinh thi cong tao 16 khoan, dat
quanh than coc va miii coc x4do tron va
khong ké dén trong tinh todn, céc tri sd N,
Ny, N, dung tinh SCT téang tuyén tinh theo
chiéu sdu miii coc ciing khong hop 1y vai
coc ¢6 chiéu dai 16n. Truong hop tinh theo
tri s& xuyén tiéu chuan SPT & cong thirc
Meyerhof 16n hon kha nhiéu so v&i nén tinh,
sai 8O tir 20-50%, thé hién trong Hinh 6, hé
s6 diéu chinh theo phuong
trinh: P =L136P, +5 vo61 P. 1a sttc chiu tdi
cin chon, Py 14 SCT tinh theo tri s6 SPT cua
cong thirc Meyerhof. Hinh 7 va 8 lan luot
biéu dién so sanh SCT cua coc tinh theo
cong thirc Nhat Ban va Schmertmann véi két
qua thi nghiém. Trong cd 2 phuong phép
tinh nay déu cho két qua kha sat voi két qua
nén tinh, sai sé 12 4-19% & cong thirc Nhat
Ban, trong khi vdi cong thirc Schmertmann
sai s& dudi 10% va kha tuong dong ¢ hiu

hét cac so liéu thu duoc.
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5. KET LUAN

Trong nghién ctru khao sat danh giad suc
chiu tai cua coc khoan nhdi & bai bao nay
duoc léy tr 05 dy 4n cu thé dat tai vi tri quan
I, 2, 9, quan Thu DPuc va quan Tan Binh,
thanh phé HO6 Chi Minh. Cac dia diém nay c6
céu tric nén dia chit phan bd kha twong dong
nhau vé thanh phan, chiéu day va chiéu sau
cac 16p dat yéu, chi sb co 1y, SPT cua céc 16p
sét, sét pha cua cac 16p dat nay ciing chénh
léch khong 16n. Két qua nghién ciru cho thay:
Strc chiu tai tinh todn theo chi tiéu co ly va
cudng d6 cua dit nén chua ké dén diéu kién
thi cong thuc té cua coc khoan nhdi nén do tin
cay khong cao, chi thich hop trong truong hop
coc ngén hodc nén dét tét. Tinh toan stc chiu
theo két qua xuyén tiéu chuan SPT tir cong
thuc Meyerhof hé s6 an toan 16n nén gia tri
thu dugc ciing nho hon nhiéu so véi két qua
thi nghiém. Do vay cac phuong phap nay chi
dung trong giai doan tinh toadn so b hodc
nhan dinh stc chiu ¢ budc thiét ké co s6. Hai
phuong phap tinh todn stc chiu tai theo cong
thire Nhat Ban va Schmertmann co két qua
kha sat voi két qué thi nghi¢m tai cac vi tri
xay dung nhu trén; dac biét ¢ tinh toan bﬁng
cong thirc Schmertmann sai s nho 1a chip
nhdn dugc va phu hop trong tinh toan coc
khoan nhdi, 4p dung cho nén déat c¢6 cau tric
twong dong voi cac khu vuc da néu.
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Abstract:
DETERMINATION OF LOAD-BEARING CAPACITY OF BORED PILES BASED
ON AXIAL STATIC COMPRESSION TEST RESULTS IN FIELD CONDITIONS

Determining the load-bearing capacity of bored piles from axial static compression tests is a
reliable method that allows testing of the calculated load-bearing capacity according to theory,
thereby selecting the most accurate load-bearing capacity value for the pile. The principle of the
experimental method is to load the pile in axial compression gradually, and measure the
corresponding settlement of the pile until the ultimate load value of that load level is reached. This
method is suitable for the practical working model of the pile and soil, thus providing highly
reliable results in evaluating the load-bearing capacity of the pile. However, quantifying the
displacement of the pile head corresponding to the ultimate load, which is only a convention; or the
axial compression load, Py, is specified to be taken as two hundred percent of the design load-
bearing capacity, Pu, while this value depends on the theoretical calculation method of the pile
load-bearing capacity, geotechnical conditions, and depth of the pile, resulting in different errors in
the obtained results. This article is based on the results of axial static compression tests on bored
piles at some construction sites in weak soil areas in Ho Chi Minh City, comparing and evaluating
them with load-bearing capacity values calculated from different theoretical methods in TCVN
10304: 2014.

Keywords: Bored piles, static compression tests, load-bearing capacity, design load-bearing capacity.
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