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NGHIEN CUU THUC NGHIEM PANH GIA CUONG bQ
CHIU NEN VUNG NEO BE TONG COT SQI THEP

TRAN MANH HUNG, Truong Pai hoc Mo - Dia chat
TRAN THU HA, Cong ty Freyssinet Vietnam

Tém tit: Bai bdo trinh bay két qud thi nghiém sir dung bé téng cot soi thép (BTCST) dé gia
cuong vung neo cho két cau bé tong du 1ng lyc, nham khdc phuc nhuoc diém cuong do bé
tong khi cang kéo khong dam bao dan dén pha hity dau dam. Ket qua thi nghiém da cho thdy
mot sé uu diém cia BTCST la c6 thé tang cwong dé 7 ngay tudi ciia bé tong va do déo dai
cia két cau cho phép cang kéo cap du iing liwc som hon so voi sur dung bé tong thwong, lam
tang tién do thi cong. Dong thoi, sir dung BTCST ¢ thé giam s6 lwong cot thép thuong gia
cuong vung neo ma van dam bao diéu kién chiu luc.

1. Mé dau

Két cau dam bé tong du ung luc kéo sau
(BTDUL) di tir lau duoc st dung phd bién
trong cac cong trinh xay dung nhd vao uu diém
¢6 kha niang chiu lyc tot hon so vai bé tong cot
thép thuong. Tuy nhién trong dam BTDUL kéo
sau, dau neo sé& truyén luc cing cap 1én bé tong
qua mot tim d& (Bearing plate) c6 dién tich
chiu tai nho va gay nén mét (ng suat nén cuc bo
rat 16n cing véi su phan bd lai tng suat trong
bé tong ngay sau thiét bi neo. Két qua thi
nghiém cho thay cac ung suat nén doc tap trung
ngay sau tim d& c¢6 xu huéng phan tan vao
trong dam va dat toi sy phan bd déu tai mot vi
tri xac dinh, vung giéi han bai vi tri ma tai do
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a) Quy dao 1ng suat

{rng suat nén doc phan b déu téi dau dam duoc
goi la vung neo (Anchorage zone) (hinh 1).

Do c6 su tap trung Gng suat tai ving neo
nén day la vung thuong xay ra cac hién tugng
pha hay néu két ciu khong dugc thiét ké mot
cach phd hop. Trén thyc té nguoi ta phai sir
dung cac ludi cot thép va cac cbt dai xodn dé
gia cuong cho dau neo cép du tng luc cing sau.
Tuy nhién trong nhiéu trudng hop do mat do cot
thép du tng luc cao din dén phai bd tri day dac
mot lugng cbt thép gia cuong, dan dén kha nang
thiéu hut bé tdng trong viing neo khi do bé tong
gay phé& huy vung neo trudc khi luc cang cap
dat gia tri thiét ké.
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b) S phan bd i#ng sudt nén

Hinh 1. Su phan bé #ng sudt doc truc dam (chinh sira ter [1])
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Mot trong céc giai phap dé ting cuong kha
ning chiu lyc cua bé tong la st dung cbt soi
thép phan tan dé ting kha nang chiu luc va giam
anh huong cua cac vét nit trong bé tong
[2,3,4,5]. Khi su dung BTCST, cac soi thép
dugc d6 cung bé tong va phan tan khap trong
hdn hop bé téng. Ching la cau nol cac vét nut
va lam tang tinh déo dai cuia két cau [6], va lam
tang cudng do chiu kéo khi uén [7]. Pinh luong
ting 1én nay phu thudc nhiéu yéu té nhu loai
soi, médun dan hoi, hé sé chiéu dai, cuong do,
bé mat bam dinh, thanh phan va huéng cua soi.

Tuy nhién, dé 4p dung mot cach phd bién
giai phap trén de gia cudng cuc bo vlng neo dau
dam bé tong cdt theép du mg luc, can co thém
cac nghién ctiru vé 1y thuyét va thuc tién. Mot s6
tac gia di nghién ctru 1y thuyét tinh toan va thi
nghiém cac mau dam voéi kich thudc thyc té dé
danh gia hiéu qua sir dung BTCST dbi véi két
cau bé tong cbt thép [8], nhung nhitng cong trinh
nhu vdy chua nhiéu va can duoc tiép tuc tién

hanh. Bai bio nay dua ra cac két qua nghién ctru
thuc nghiém dé so sanh kha nang chiu lyc cia
mo hinh dau dim bé tong cbt soi thép va md
hinh d6i chimg, qua d6 xem xét tinh tmg dung
thuc tién cia BTCST cho két cau BTDUL.
2. M6 hinh thi nghiém

M6 hinh thi nghiém 14 hai miu dau dam
BTDUL c6 va khong ¢6 thém sgi thép (hinh 2).
Kich thuéc mdu thiét ké 1a 400x400x600mm.
Mau 1 1a miu d6i chimg dugc thiét ké bang bé
tong mac 500#, cbt thép doc cAu tao 4018, cbt
thép ngang cu tao ving neo cuc bd 1a 2 ludi
thép ¢6 @50 va cot thép dai cdu tao ) Ving neo
tong thé 1a 4¢10 @100. Mau 2 1a mau bé tong
cdt soi thép thiét ké cing cdp phdi mac 500#,
thém ti 1 soi thép 1a 0.75% theo thé tich. Ct
thép ngang cu tao vung neo cyc bd 1a 1 ludi
thép ¢6 va cbt thép dai ciu tao ving neo tong
thé 1a 2910 @200. Mau 2 giam 50% cbt thép
thuong so véi mau 1.
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‘ Hinh 2. Chi tiét dau dam (a): bé tong thuong (b): bé tong cot soi thép
Dau neo cua mau thi nghiém dugc thiét ké theo kich thudc cua dau neo OVM 15-5 nhu trong

bang 1 va hinh 3.

Bdng 1. Théng sé kich thuée dau neo OVM 15-5 [9]

Loai neo Sotao | Tamdém chiu | Hécneo | Duongkinh | Chicu day dng
cap luc (mm) (mm) ong boc cap | boc cap (mm)
OVM15-5 | 5(T15) | 180x180x25 | 115x60x130 60 3
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) Hinh 3. Pdu ;16’5-5:
Cot sgi thép str dung soi Dramix - ZP305 vai c&c so liéu nhu trong bang sau:
Bdng 2. Céc thong sé hinh hoc co ban cia sei Dramix - ZP305 [10]

Loai | Hangsan | Chiéudai | Buongkinh | Ti ¢ dic Hinh dang
soi Xuat soi (mm) | soi (mm) trung
Thép | Congty 30 0.55 55 Soi thép ngudi, udn moc hai dau
lién doanh va dinh vai nhau thanh mang
Bekaert

Hinh 4. Soi thép ZP305
3. So @b va tai trong thi nghi¢m
So’ dé thi nghi¢gm: Do muc tiéu thi nghiém 13 xem xét anh hudng cua lyc nén 1én ving neo cua
dam bé tong ung luc trude cang sau nén so dd thi nghiém la c4u kién chiu nén. Luc nén tac dong
1én cau kién thong qua ban dém cuia dau neo truyén vao trong bé téng. Hinh 5 thé hién so do thi
nghiém dau dam sir dung bé tong thuong (MHI1) va dau dam st dung bé tong cbt sgi thép (MH2).

Hinh 5. So do thi nghiém
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Tdi trong thi nghiém: Qua trinh thi nghiém
gdm hai budc: nén mau bé tong xac dinh cuong
do & d6 tudi 7 ngdy va sau d6 nén mau thi
nghiém dau dim dén ph4 hoai.

V&i mbi mo hinh (bé tong cdt thép thudng
va bé tong cdt soi) c6 1 to mau 3 vién, kich
thude 10x10x10 cm.

Thang lyc thi nghiém dung cho mau khong
soi thép 14 60 T, mdi vach 0.2 T va thang luc
thi nghiém dung cho mau c6 sgi thép 1a 65 T,
mdi vach 0.5 T. Két qua thi nghiém duoc tinh
quy dbi ra mau lap phuong 15x15x15 cm theo
TCVN 3118 —1993.

Bé tong thiét ké mac 5004, dy kién tudi 7
ngay dat it nhat 75% cuong d6. TAm dém chiu
lyc dau neo c6 kich thude 180x180x25 mm. Tai

trong pha hoai cuc by du kién P =
18x18x500x0.75/1000 = 121.5 tan. Chon thang
luc thi nghiém 250 tan va cdp gia tai 5 tan cho
mdi miu thi nghiém. Thiét bi thi nghiém la
may nén 300 tin Kombinat Fritz Heckert (Karl-
Marx-Stadt) cua Puc.

4. Két qua thi nghiém

Két qua thi nghiém miu xac dinh cwong
dd bé tong 7 ngay tudi

Pé danh gia so bd cuong do cua bé téng
thuong (khdng co cét soi thép phan tan) so voi
bé téng ct soi thép, mdi loai dic 1 t6 mau 3
vién, kich thugc 10x10x10 cm va nén mau dé
xéc dinh cuong do 7 ngay tudi (hinh 5). Két qua
duoc thé hién trong bang 3.

Hinh 6. Mdu bé tdng 7 ngay tudi frwéc va sau khi pha hogi

Bdng 3. Két qua thi nghiém mdu xdc dinh cuong dg bé tong 7 ngay tudi

onee| Lowmie | b | s | comagy | Cnedtone
(tan) (kg/cm?)
1 Bé tong cbt SOl 51,2 0,91 465,92
2 Bé tong cbt soi 60,5 0,91 550,55 490,49
3 Bé tong cdt soi 50,0 0,91 455,00
4 Bé tong thuong 35,0 0,91 318,5
5 Bé tong thuomg | 37,1 0,91 337,61 329,12
6 Bé tong thuong | 36,4 0,91 331,24
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Két qua thi nghiém mé hinh diu neo (MH1, MH2)

Hai miu mé hinh dau neo dugc thi nghiém nén dé so sanh kha ning chiu luc cia miu dbi
chimg st dung bé tong thuong (MHI) va mau dau dam sir dung bé tong cdt soi thép (MH2). Két
qua nén mau duogc thé hién trén hinh 7,8,9 va bang 4:

(a) (b)
Hinh 9. Su phdn bo cac vet mit cia 2 mau sau khi bi pha hoai hoan toan
(a): mau doi chung, (b): bé tong cot soi thép.
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Bang 4. Két qua thi nghiém mdu MH1 va MH2

Tai trong tac dung | Tai trong tac dung ’
1én mau bé tong 1én mau bé téng cot Mo t4 bién dang
thuong (tan) so1 thép (tan)
0-120 0-185 Chua xuat hién vét nut
195 190 B?t Qau )fUaE hién vét nut dau
tien 6 mat so 1
130-150 195-200 vetnat xuat hién ¢ cac mat 1,2,
3, 4 va phat trién dai ra
155 210 Ve:[ nit mo rong va mau bat dau
pha hoai
162 211 Pha hoai goc
165 215 Pha hoai hoan toan

5. Panh gia két qua thi nghiém

- Két qua thi nghiém cho thy voi ti 18 soi
thép 0.75%, cudng d6 chiu nén clia mau bé tong
& tudi 7 ngdy dat 98.10 % méac con bé téng
thuong dat 65.82%, chéch 1éch 32.28%, nhu
vy bé tong cbt soi nhanh dat mac thiét ké hon
bé tong thuong cung cap phdi. Didu ndy dic
biét c6 loi trong thi cong két cau ung luc trude
cang sau vi c6 thé rit ngan thoi gian kéo cap.

- Lyc pha hoai mau thi nghiém ving neo
dau dam o tudi 7 ngdy cua bé tong cdt soi thép
16n hon dang ké so vé&i bé tong thuong (215 tan
so voi 165 tan, ting 30%) (hinh 10) trong khi
cot thép gia cudng ctia mod hinh co soi thép
giam 50% so voi mo hinh khong co s¢i thép.
Diéu d6 chtng to rang véi 1 ti 18 soi thép thich
hop, co thé giam cbt thép gia cuong trong ving
neo ctia dam bé tong Gng lyc trude cing sau.

Lue (tim)
250

200 o

150 /"_’j """"""

T e MH1L
100+
r
/a
50| /s

—— MH2
Ni ,
Bién dang

Hinh 10. Biéu dé luc tac dung/bié'n dang cua
mau MHI va MH?

6. Két luan

Két qua thi nghiém dugc nhom tac gia tién
hanh di cho thiy mot s6 vu diém khi tmg dung
vat liéu bé tong cdt soi thép phén tan trong thiét

ké ving neo cua két ciu bé tong tmg luc trude
cang sau la:

- Tang cudng d6 7 ngay tudi cia bé tong,
cho phép cang kéo cap du tng lyc sém hon so
v6i sir dung bé tong thudng, lam ting tién do thi
cong.

- Tang d0 déo dai ciia két cau, giam s vét
nat va chiéu rong vét nit so voi bé tong khong
sir dung sgi1 thép khi chiu cung ti trong.

- Cho phép giam bdt mot phan cbt thép
thudng gia cudng ving neo ma van dam bao
diéu kién chiu luc.

Nhu vay viéc ap dung BTCST cho vung
neo két ciu BTDUL 1a hoan toan c6 co s¢ khoa
hoc va thuc tién. Dé c6 duoc nhitng két luan sau
sic hon vé van dé ndy, can c6 nhiing nghién
ctru tiép theo ca vé 1y thuyét va thyuc nghiém.
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SUMMARY
Experimental study on compressive strength of fiber reinforced concrete anchorage zone
Tran Manh Hung, Hanoi University of Mining and Geology
Tran Thu Ha, Freyssinet Vietham

This paper presents experimental results using steel fiber reinforced concrete (SFRC) in
anchorage zone of prestressed concrete structures, in order to overcome compressive failure of end
beam due to low concrete compressive strength. Experimental results have shown advantages that
SFRC can improve 7 days compressive strength and durability of concrete samples, allowing
prestressing earlier than normal conventional concrete. Also, using SFRC can reduce an amount of
steel reinforcement in anchorage zone while maintaining strength of the structure.

MOQT SO TUONG QUAN GIUA CHI TIEU CO HQC... (tiép theo trang 37)

SUMMARY
Some correlation between dynamic and static properties of soil in Hanoi area

Le Trong Thang, Nguyen Van Phong, Ha Noi University of Mining and Geology

Soil dynamic properties are important informations for the design of buildings, but
determining such targets directly in our country are facing difficulties due to limited equipment and
price. This paper introduces some correlation between the dynamic deformation modulus Eg, the
extreme dynamic stress ogn Obtained from cyclic triaxial test with standard penetration value Nao,
cohesive coefficient ¢ and compression coefficient a, simultaneously make comments and
recommendations for the design and soil dynamics studies in the future.
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