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Tém tit. Tam quan trong va nhitng dong gop thiét thuc cua coc khoan nhéi trong linh vuc xdy dyng 13 vo
cung to 16n va dam nét. Hau hét nha cao tang trén lanh thé Viét Nam déu duoc xay dung viing chic trén hé
mong chiu lyc 1a coc khoan nhoi, dap g yéu cau cao vé két cau chiu luc cling nhu cong nghé thi cong bé
tong ngay cang tién tién hién dai. Hién nay, chat lugng coc khoan nhoi dugc kiém soat dua trén tiéu chuan
TCVN 9396:2012 [2]. Tuy nhién tiéu chuan nay con nhiéu bat cap, gay kho khin khong nho trong viéc
kiém tra, nghiém thu coc khoan nhoi sau khi thi cong. Bai bao di dwa ra giai phap thiét thuc nham théo g&
vuéng méc ma tiéu chudn dang gap phai, do la: thong qua vén tbc truyen xung siéu am dé xac dinh cuong
d6 bé tong cuia coc khoan nhdi. Pay chinh 1a han ché trong tiéu chuan TCVN 9396:2012 [2] dang 4p dung
hién nay.

Tir khéa. Coc khoan nhdi, van téc xung siéu 4m.

1. PAT VAN DE

Trong linh vyc xdy dung dan dung va cong trinh giao thong (nha cao tang va cong trinh cau) khi tinh toan
v6i hé mong coc c6 dudng kinh 16n thi bién phéap str dung coc khoan nhoi ludn 13 wu tién hang dau. Hién
nay, viéc thi cong coc khoan nhoi da tré nén thong dung va phd bién. Rat nhiu nha thau xay lip da hoan
toan lam chu cong nghé thi cong coc khoan nhdi gop phan dem lai nhidu dot pha vé giai phap trong hoat
dong xay dung.

Véi tée d6 phat trién hién nay, nhidu toa cao dc, trung tm thuong mai, cac khu do thi, hé théng cau hién
dai, s& tiép tuc duoc moc 1én tir néng thon dén thanh thi trén khip dat nwéc ching ta. Chi phi thi cong coc
khoan nhéi thuong co gia tri khong hé nho trong tong gia thanh cong trinh. Vi vay, viéc kiém soat chat
lwong coc khoan nhdi ludn 1a nhiém vu then chét va duoc quan tdm hang dau. Hién tai, B6 Khoa hoc va
Cong nghé da ban hanh tiéu chuan “Xéc dinh tinh dong nhat cua bé tong coc khoan nhdi bang phuong phép
xung siéu am - TCVN 9396:2012”. Tuy nhién, viéc ap dung van gap nhiéu kho khin vudng mac rat can
dugc thao g& kip thoi. Cu thé, cuong do bé tong coc khoan nhdi sau khi thi cong chua thé xac dinh bang
phwong phap khong phé huy (con phuong phéap pha hiy thi rat ton kém va phuc tap). Vi vay, tac gia da tién
hanh nghién ciu giai phap “Xac dinh cuong do bé tong coC khoan nhoi thong qua van tc truyén xung siéu
am” dé thdo g& nut that dat ra tir thuc tién, gop phan quan trong trong kiém soat chat lugng thi cong coc
khoan nhoi.

2. TONG QUAN

Hién nay, dang 4p dung tiéu chudn TCVN 9396:2012 trong cong tic nghiém vthu coc khqan nhc‘}i. Noi dung
co ban cua phuong phap nhu sau [2]: dung phuong phap xung siéu am dé kiém tra sy dong nhat va khuyét
tat cta bé tong sau khi thi cong.

2.1. Cac bwéc thue hién

2.1.1. Thu thdp théng tin lién quan dén coc

Vi tri coc can kiém tra;

Cao trinh cua day coc va dinh coc;

Tiét dién ngang cua coc;

Thoi gian bat dau d6 bé tong tao coc;

Qui dinh vé cach bb tri va s6 lwong dng can kiém tra duoc dat trong mot coc khoan nhdi (xem hinh 1).
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Hinh 1: Cach b tri va s6 luong 6ng do siéu am

Trong do:
1: 6ng dung dé siéu 4am coc
2: mat cat can siéu am giira hai 6ng
Hinh a: khi duong kinh coc @ < 600mm
Hinh b: khi duong kinh coc 600mm < & < 1000mm
Hinh c: khi duong kinh coc @ > 1000mm
Hinh d: 4p dung cho trudng hop tudng trong dat
Hinh e: ap dung cho truong hop coc ba rét
2.1.2. Céch tién hanh
Buoc 1. Ong do duoc cit ho ra theo qui dinh
Buéc 2. Kiém tra toan bo thiét bi, ngudn dién va tién hanh khoi dong may siéu am.
Budc 3. Bit dau tha dau thu va dau phat vao trong dng do (v6i luu y: phai diéu chinh sao cho dau thu va
dau phat ¢ cuing mot cao trinh khi thi nghiém), hiéu chinh dé dam bao bién d6 cua tin hiéu xung 14 16n nhat
va khoang thoi gian truyén xung 1a nhé nhat).
Buéc 4. Cong tac thi nghiém phai duoc tién hanh ti mi va than trong (xem hinh 2). Can b ky thuat can
thao tac that nhip nhang va thuan thuc khi kéo cac dau do tir day tién dan 1én dinh coc vdi toc d6 hop 1y
trén sudt chiéu dai than coc. S liéu thu duoc tir qua trinh thuc nghiém bao gdm: khoang thoi gian truyén
xung tir dau thu dén dau phat, tan s va bién d6 xung tai cc vi tri thi nghiém, chiéu sau than coc thyc té tai
cac mit cat thi nghiém.
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Hinh 2. Hé thdng vén hanh k¥ thuat siéu am truyén qua 6ng

Ghi chii:

1. Thiét bj siéu am coc

2. Day cap truyén tin hi¢u
3. Ong dé do siéu 4m
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4. Cau kién kiém tra

5. Pau phat song siéu 4m

6. Pau thu séng siéu am

2.1.3. Tinh todn két qud

Dua vao so liéu thu duoc trong sudt qua trinh thyc nghiém, toc do truyén xung trong bé tong coc khoan
nhdi & céac cao trinh cu thé duge xac dinh nhu sau:

v =2 (ms)
Véi:
V: téc d6 truyén xung (m/s)
I: khoang céch giira dau thu va dau phat (m)
t: thoi gian truyén xung gitra dau thu va dau phat (s)
Tir két qua do thuc té, xdy dung nén biéu d6 vén tbc truyén xung theo chiéu sau than coc (hinh 3)
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Hinh 3. Biéu do van tdc truyén xung siéu am

Cha thich:

1. Vung bé tong than coc co khuyét tat

2. Viing bé téng than coc dong nhat van téc truyén xung on dinh dong déu

Thuc chat, phuong phap truyén xung si€u &m chu yéu dung dé kiém tra sw ddng nhit va khuyét tat (co thé
¢6 hoic khong) ctia coc khoan nhdi sau khi thi cong.

Nhu vay, thong s6 can thiét va quan trong nhat 1a cuong do bé tong thi lai chua thé xac dinh duoc.

2.2. Xay dung mdi quan hé giira van toc truyén xung siéu 4m va cwdng d chiu nén ciia bé tong (tinh
cho mot coc).

2.2.1. Kiém tra tinh dong nhdt ciia bé téng bang phwong phdp siéu am truyén qua 16 trinh tw cdc budéc
thuc hién theo dung TCVN 9396:2012 [2].

2.2.2. T6 chirc ldy mdu bé téng va bdao dwéng mau thir thuc hién theo ding (TCVN 3105:1993 [3].

Déi véi coc khoan nhdi can Iuu y: bé tong trude khi dd phai tién hanh 1dy mau ngay. Mdi coc can liy nhu
sau [1]:

- Pau coc: 01 té mau (tbi thiéu 03 vién)

- Than coc: 01 t6 mau (ti thiéu 03 vién)

- Miii coc: 01 té mau (t5i thiéu 03 vién)

M3u bé tong sau khi dugc lay vao khudn dac phai duoc bao dudng va luu giit bai bai, tuan thi chat chd cac
qui dinh trong tiéu chuan [3].

2.2.3. Tién hanh siéu Ggm va nén phd hoai trén cac mau tha [5], [3].

Sau thoi gian bao dudng theo qui dinh, tién hanh si€u &m va nén pha hoai ting vién mau, xac dinh duoc
van toc truyén xung va cudng do chiu nén ctia mau thi.
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Van téc truyén xung siéu am dugc xac dinh theo cong thuc: [2]
V=1 (mis)
Trong do: . .
I: khoang cach gitra dau thu va dau phat (m)
t: thoi gian truyén xung gitra hai dau do (s)
Nhimg hinh dnh dac trung khi sir dung phuong phap xung siéu am trong cong tac thi nghiém coc khoan
nhoi tai hién truong.
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Hinh 4. Biéu d6 xung siéu am truyén qua viing khong co khuyét tat
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Hinh 5. Biéu do xung siéu 4m truyén qua ving co khuyét tat
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Hinh 6. Biéu d6 xung siéu 4m bi anh huong do nhiéu
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Cuong do chiu nén ctia bé tong mau thir dugc tinh nhur sau [5]:

R == (MPa)
Véi:
P: luc nén pha huy mau (N)
F: tiet dién cta mau thir (mm?)

2.2.4. Tong hop sé6 liéu, bao cdo két qua

Dua vao két qua xac dinh tinh dong nhat cua bé tong than coc thyuc té da xac dinh & muc 2.2.1 véi két qua
siéu am va cuong do chiu nén ctia bé tong trén mau thir & muc 2.2.3. Tir d6, xay dung dugc mbi quan hé
giira van toc truyén xung siéu 4m va cudng do chiju nén cta bé tong trén sudt chiéu dai than coc khoan nhdi.

3. KET QUA VA BAN LUAN

Tac gia sir dung sé liéu kiém dinh coc khoan nhéj thuc té tai cong trinh ¢ thanh phé Can Tho, do tac gia
phoi hop véi cac ky su cua Trung tdm Tu van Kiém dinh Dia chat Nén mong Cong trinh cung thuc hién,
lam dr li¢u dau vao cho viéc nghién clru tinh toan.

3.1. Két qua siéu am coc khoan nhai tai hi¢n truong

Cong trinh: Tru 56 1am vigc Chi cuc thué quan Ninh Kiéu, thanh ph6 Can Tho

Hang muc: Coc khoan nhoi (C43 — truc 3C), duong kinh coc 1000mm, chicu sau coc 63,8m
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Hinh 7. Biéu dd siéu 4m coc theo chiéu sau
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Tir s6 ligu thyc té, xac dinh duoc két qua nhur sau [6] ‘ , ,

- Phan dau coc: van toc truyén xung dat: Vs = 4100m/s (ving bé tong dong nhat, khong c6 khuyet tat)
- Phafm than coc: van toc truyén xung dat: Vrs = 4000m/s (ving bé tong dong nhat, khong c6 khuyet tat)
- Phan miii coc: van toc truyén xung dat: Vg = 3870m/s (vung bé tong dong nhat, khong cé khuyét tat)
3.2. Két qua siéu Am va cwong dd chiu nén ciia bé tong trén miu thir

S4 lugng mau bé tong sau khi dugc duc va bao dudng theo qui dinh [3], bit dau tién hanh siéu 4m va nén
mau tuong ung vVai phan dau coc, than coc va mii coc. Két qua cu thé dugc thé hién trong bang 2.

Bang 2. Van téc truyén xung va cudng do ciia bé tong trén mau thir

Cau kién Vin toc truyén Cuong d9 Do am Nhiét do Tudi bé
xung siéu 4m (m/s) | chiu nén R mau thir khi nén tong
(MPa) (%) mau (°C) (ngay)
Dau coc 4000+4100 32,6 0,71 29 28
Thén coc 3900+4050 34,8 0,64 29 28
Mili coc 3800+3900 315 0,76 29 28

3.3. Bio cdo két qua kiém tra chat lwgng coc khoan nhdi

Két hop s6 liéu kiém tra thuc té coc tai hién trudng vai 6 lidu thu duge trén mau thir tai phong thi nghiém,
cho phép tac gia nhan xét nhu sau:

Phan dau coc: bé tong ddng nhat, khong c6 khuyét tat, c6 cudng do chiu nén 1a 32.6 MPa.

Phan than coc: bé tong dong nhat, khong c6 khuyét tat, c6 cudong d6 chiu nén 1a 34.8 MPa.

Phan miii coc: bé tong dong nhat, khong c6 khuyét tat, co cuong do chiu nén 1a 31.5 MPa.

Két luan: coc khoan nhdi kiém tra tai cong trinh c6 chit luong bé tong dong nhit, khong c6 khuyét tat va
dat mac > 30 MPa sau 28 ngay tudi.

4. KET LUAN VA KHUYEN NGHI

Giai phap thong qua van téc truyén xung siéu 4m dé xac dinh cudng d6 chiu nén coc khoan nhdi 1a hoan
toan kha thi. C6 thé st dung két qua nghién ctru dé tham khao trong cong tac kiém soat chét lwong thi cong
coc khoan nhoi.

Dé giup cong tac kiém tra, danh gia chat luwong coc khoan nhdi dam bao d6 tin cay, tac gia nhan thiy can
phai luu ¥ cac diém sau:

e Cong tac thi nghiém coc nén dugc giao cho don vi Tu van kiém dinh c6 chuyén mon sdu, uy tin va kinh
nghiém trong linh vuc thi nghiém.

e Trong tuong lai, dé c6 s liéu sat thuc hon can tién hanh khoan 15i bé tong theo sudt chiéu dai than coc.
Sau do, so sanh tuong quan giita két qua van toc truyén xung siéu am ddi voi miu khoan va déi véi mau
dac.

Do cong tac thi nghiém coc tai hién trudng c6 nhitng han ché nhit dinh vé diéu kién va thoi gian tham gia,
tac gia giéi han pham vi nghién ctru & mot cong trinh cy thé, chua thé trién khai ¢ nhiéu cong trinh véi
nhiéu loai coc khac nhau. Vi vdy, bén canh két qua dat dugc dé tai chac chin con nhiéu han ché.
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DETERMINE THE INTENSITY OF BORED CONCRETE THROUGH ULTRA SOUND
PULSE TRANSMISSION SPEED

LE TAN
Faculty of Civil Engineering, Industrial University of Ho Chi Minh City
Corresponding author: letan@iuh.edu.vn

Abstract. The importance and practical contributions of bored piles in the field of construction are
extremely large and bold. Most of the high - rise buildings on the territory of Vietnam are firmly built on
the bearing foundation system as bored piles, meeting high requirements on bearing structure as well as
increasingly advanced concrete construction technology. Nowadays, the quality of bored piles is controlled
based on TCVN9396: 2012 [2]. However, this standard still has many shortcomings, causing significant
difficulties in checking and accepting bored piles after construction. The research has provided practical
solutions to remove obstacles that the standards are facing, namely: through ultrasonic transmission speed
to determine the concrete intensity of bored piles. This is the limitation in the standard TCVN 9396: 2012
[2] is currently applying.

Keywords. Bored piles, ultrasonic pulse transmission speed
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