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TOM TAT. Muc dich bai bao Ia tim hiéu 15 thudc tinh ciia thép cuong d6 cao va nhirng két qua thi nghiém truée day khi sur
dung loai vat liéu méi nay nham danh gi nhan xét tinh 4p dung vat liéu nay trong thuc tién. Ap dung phuong phép tinh toan
dim cao st dung thép cuong do cao theo tiéu chuin ACI 318 (2005), Eurocode 2 (1992) bang phuong phap Strut and Tie
(STM) va so sanh v&i cac két qua thi nghiém da c6 nham so sanh danh gia va nhan dinh kha niang 4p dung cac phuong phéap

tinh toan nay trong thiét ké.

TU KHOA. dam cao, thép cuwong dé cao, mé hinh thanh chong giang

ABSTRACT. The purpose of the paper is to understand the properties of high-strength reinforcement and previous
experimental results when using this new material to evaluate the applicability of this material in practice. Application of the
method of Determination of deep beam capacity using high strength reinforcement according to ACI 318 (2005), Eurocode
2 (1992) by Strut and Tie (STM) method and comparing with existing experimental results to compare and evaluate the

applicability of these calculation methods in the design.
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1. GIOI THIEU

Dam cao 14 mot giai phap dé thay ddi cach bé tri cua hé
cot vach ciia cong trinh nhim dép tng nhimng yéu cau cua
kién trac, c6 thé 1a dang ddm don gian hoac dam lién tuc voi
nhiém vu truyén luc tap trung hoac phan bd tir hé cot vach
phia trén xuéng hé cot vach bén dudi. Tuy nhién sy lam viéce
ctia dim cao khac hoan toan so v6i ddm thong thuong nén
viée tinh toan ddm cao con gip nhiéu kho khin. M6 hinh
thanh chéng gidng (STM) la phuong phép tinh toan cho ra
két qua hop li nhit d6i v6i dang két cdu dam cao va da duoc
dua vao trong nhiéu tiéu chuén nhu ACI hay Eurocode, ...vv
tuy nhién viéc st dung thép cuong dé cao cho dang két céu
nay van con chua dugc nghién ctru va dua vao tiéu chuén boi
su khac nhau vé thudc tinh va gi6i han vé cuong d6 cho phép
cuia thép trong cac tiéu chuan hién hanh. Viéc danh gia sir
dung thép cudng d6 cao cho dim cao bé tong cdt thép 1a cin
thiét boi nhitng dc diém ndi troi cua thép cudng do cao so
v6i thép thuong nhu giam khéi luong thép, ning cao chit
lwong khi d6 bé tong..

2. MO HINH STM VA TIEU CHUAN THIET KE
DAM CAO

2.1 Phuong phap thanh chong giing STM

Mb hinh STM bao gdm hai thanh phan chinh, thanh
chdng bé téng chiu nén va thanh giing biang thép co tac dung
chiu kéo. STM dugc xem nhu 1a m6 hinh dan c6 tac dung
truyén luc tir vi tri tac dung cua ngoai luc dén vi tri géi tua
thong qua thanh chéng va kéo. Vi tri giao nhau giita thanh
chéng va nén goi la vi tri nt. N§i lyc hinh thanh trong thanh
chéng va thanh gidng van phai thoa man diéu kién can bang
vé tai trong .

Tap chi Khoa hoc Lac H(jng

Hinh 1. M6 hinh chong - gidng trong dam cao
2.2 Tinh toan dim cao theo cdc tiéu chuén
2.2.1 Tiéu chuidn ACI 318 (2005)

a) Thanh ch(‘)ng
Cudng d6 danh nghia cia thanh chéng, F

s » 12 gid tri bé
nhit dwoc x4c dinh & hai dau cua thanh chéng theo cong thiic
sau:

F,=f.A, (M
Trong d6
A |, : Dién tich phé‘ln mit cét cta cia thanh chéng tai mdi dau
thanh chéng
fC . - Cuong d6 hitu hi¢u cia thanh chéng duoc xac dinh theo
cong thuce sau

f.=0.85p.1. ©)
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Xét v6i bé tong thuong, khi thanh chéng co tiét dién
khong ddi doc theo chiéu dai (dang hinh tru) gia tri BS duoc

chon bing 1, truong hop hai thanh chéng 6 dang hinh cd
chai va c6 thép bo tri di ngang qua thanh chong gia tri nay
duogc chon bang 0.75, va treong hop khi thanh chong ¢6 dang

hinh ¢b chai nhung khéng c¢6 thép b tri ngang thi B, béng
0.65.
b) Ving nit

Cuong d6 danh nghia cua bé tong tai ving nut dugc xac
dinh theo cong thirc sau:

E, = A, Q)

Trong do
Anz : Dién tich ph?m mit cit cta cianat duge xac dinh theo
phuong vuong goc cua luc tac dung
fc . Cuong d6 hitu higu cua bé tong ving niit dwge xac dinh

theo cong thirc sau

f..=085B, 1. )

Gia tri Bn 1a hé sb xét dén anh hudng cua cac loai nat
khéc nhau. Bbi v6i nut CCC 1a nit giao nhau giita cac thanh
chéng hodc tdm d& va gia tri Bn duoc chon b'img 1, déi voi
nat CCT la nut giao nhau béi 1 thanh gifing va cac thanh
chéng va gia tri Bn dugc st dung trong cong thuc trén 1a
0.8, trrdng hop con lai 13 niit giao nhau cta 2 thanh chéng
tré 1én nhu 1a nat CTT, hé s§ [3,, bang 0.6.
¢) Thanh giﬁng

Cudng d6 danh nghia ctia thanh gidng duoc x4c dinh dya
trén gia thiét thép da chay déo duoc xac dinh theo cong thirc

sau.:
F, =14, Q)

Ast : Dién tich théptrong thanh giing
Jf, : Cudng d6 chay déo ctia thép
2.2.2 Tiéu chuan Eurocode 2 (1992)
a) Thanh chéng

Cuodng d6 thiét ké cho thanh chéng khi khong cé tng
suét kéo theo phuong con lai, nhu hinh vé 2, duwoc xac dinh
theo cong thirc sau:

S Rd max — Jea (6)
fcd la gia tri cuong do chiu nén thiét ké duoc xéac dinh
theo muc 3.1.6:

f;d :qccf;k /'Yc (7)
f(,k la cuong d¢ chiu nén cua bé tong

Y. lahé $6 an toan cho bé tong phu thudc vao loai

tai trong tac dung :

Y, = 1.5 Cho tai trong dai han va ngén han
=1L

y. = 1.2 Cho tai trong dac biét
O, 12 hé sb xét téi anh huong dai han déi véi

cuong do chiu kéo va nhitng sy viéc khong mong
mubn dén tir phwong thie tic dong cua ngoai lyc.

Thong thuong gid tri ¢, =1

S ALAE
:> o
(A]

[ -
Hinh 2. Cirong do thanh chong khi khéng cé vmg sudt kéo

(0 Rd max

Nguoc lai, khi phuwong con lai thanh chéng chiu tac dung
cta luc kéo, nhu Hinh 3, cuong d6 chiu nén coa thanh chéng
s€ giam, cong thirc xac dinh kha nang chiu nén cua thanh
chéng trong treong hop nay nhur sau:

GRd,max = 0‘6\)~fcd (8)
Véiy duge xac dinh theo cong thirc sau
v =1-f,/250 ©)

LA

4 4 O Rd,max

=== <—\
IABA

Hinh 3. Cuong dé thanh chong khi c6 vmg sudt kéo

b) Vung nit
Cuong d6 thiét ké tai ving nit dwoc xac dinh nhu sau
O R max =MV foq (10)
Déi véi nat CCC: gia tri k dugc chon b'img 1, voi nuat
CCT: gia tri k duoc st dung trong cong thirc trén 1a 0.85,
truong hop con lai 1a nit CTT, gia tri k bang 0.75.
¢) Thanh gi?lng

Cuong d¢g chiu kéo thiét ké dugc xdc dinh nhu sau:
(11)

Trong do

7512 hé s6 an toan cho thép.
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Xac dinh kha nang chiu luc cia dam cao sir dung thép cuong do cao

¥, = 1,15 cho tai trong déc biét ~Nam 2008, Juan va Adam d tién hanh thi nghi¢m nhicu
mau dam cao c6 st dung thép ASTM 1035 vdi ham luong
Y, =1 cho tai trong déc biét cbt doc va ti‘lé a/d (ala khoang céf:h tur lyc tac dung téi géi
tua, d 1a chi€u cao 1am viéc cia dam) khac nhau dé nghién
fyk : ing suét chay déo ctia thanh thép clru g xir cta loai vat liéu méi nay so véi vat liéu thép

thong thuong. Két qua sau dugc sir dung dé tinh toan thyc
hanh theo phuong phap STM-D

3. THI NGHIEM CUA JUAN VA ADAM (2008)

Beams MS1-1. MS1-2 and MS1-3 500 mm 600 mm )
7 b * T Beam MS1-2, MS2-2
PL 2003300X50 mm Beam MS1-1 and MS3-2
— Y 'y
w3 244 2#4
501 mm
607 mm 2#3 503 mm| 2#4
644 b 9 6#6
== _—
| i t g R el
930 mm 1700 mm 930 mm 300 mm 300 mm
Beams MS2-2 and MS2-3 — 900 mm Stirrups 10M @ 200 mm
PL 200X300X50 mm Y = Beam MS1-3 and MS2-3
= rFy £ 2#4
Lo 506 mm 5
607 mm
_ wik o d| 9#7
>
300 mm
930 mm 2300 mm 930 mm
Ream VIS3-2 A e Stirrups 10M @ 150 mm
PL 200X300X50 mm ;
A
4
607 mm
= P v
‘ « .
930 mm ’I 2900 mm ’I‘ 930 mm

Hinh 4. Ddam MSI1-1; MSI-2; MSI-3; MS2-2; MS2-3; MS3-2.

Bang 1. Pdc tring cdc mau dam thi nghiém

—-%
MS1-1 / { \\\\
IIIII.II. Hinh 5. Hinh dang vét nirt ciia dam MSI-1 sau khi phd hogi

MSI1-1 1700 1.20 6#4 0.52 OI\I/Inm20 0.0063 MS1-2

MS1-2 1700 600 503 1.19 6#6 1.13 IOI\I/IanOO 44 870 0.0063

10M@200 44 880 0.0065
nin MS1-3

MS2-2 2300 900 503 1.79 6#6 1.13 lOMmm200 47 870 0.0063

MS1-3 1700 600 506 1.19 9#7 2.29

mm
10M@200 Ms2:2

MS3-2 2900 1200 503 2.39 6#6 1.13 48 870 0.0063

Hinh 8. Hinh dang vét nitt ciia dam MS2-2 sau khi phd hogi
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M52-3

Hinh 9. Hinh dang vét nitt ciia dam MS2-3 sau khi phd hoai

Bang 2. Két qud cdc mau dim

MS1-1 120 Thanhkéo 1252

MS1-2 1.19 Thanhkéo 2142 149 0.007

Ms13 1.9 Thanhchong o 4 0.0031
Xien

MS2-2 1.79 Thanhkéo 1432 246 0.0086

Ms2-3 178 Thanhchong onsc o5 0033
ngang

MS3-2 239 Thanhkéo 1154  35.1 0.0085

4. TINH TOAN VA SO SANH VOI KET QUA CUA

JUAN VA ADAM (2008)

Dua trén cac dac trung hinh hoc ciing nhu cac thudc tinh
ciia thép va bé tong ddi v6i sdu miu dim cao thudc thi
nghiém ctia Juan va Adam (2008), kha nang chiu luc cta ddm
s& dugc xac dinh theo hai tidu chuan dya trén phuong phéap
STM-D c¢6 so db tinh toan nhu Hinh 10.

Thong $6 bai toan: a=600mm; h=607mm; d=501mm;
b=300mm; f. =46 Mpa; f,=838 Mpa
P

P/2 P/2
Hinh 10. So' dé thanh chéng gizfngphwongpha’p STM-D

Két qua tinh toan kha nang chiu luc cua dim theo hai
tiéu chudn ACI 318 (2005) va Eurocode 2 (1992) dugc tong
hop trong bang sau ciing véi két qua thi nghiém duoc thuc
hién bdi Juan va Adam (2008).

Bang 3. Bdng tong hop két qua tinh todn theo tiéu chudn ACI 318
(2005)

Thanh Thanh
MSI1-11.20 0.52 1252 1006
kéo kéo
Thanh Thanh
MS1-21.19 1.13 2142 2166 1.01
kéo kéo
Thanh Thanh
MS1-31.19 2.29 2747 chéng 2336 chéng  0.85
nghiéng nghiéng
Thanh Thanh
MS2-21.79 1.13 1432 1458 1.02
kéo kéo
The’mh Th'fl h
MS2-31.78 2.29 2055 chong 1600 chong 0.78
nghiéng
ngang
Thanh Thanh
MS3-22.39 1.13 1154 1097 0.95
kéo kéo

Bang 4. Bdng tong hop két qud tinh toan theo tiéu chudn
Eurocode 2 (1992)

Thanh Thanh
MS1-11.20 0.52 1252 ]
éo kéo
Thanh
Thanh .
MSI1-2 1.19 1.13 2142 . 1676 chong 0.78
éo
nghiéng
Thanh Thanh
MSI1-3 1.19 2.29 2747 chéng 1676 chéng  0.61
nghiéng nghiéng
Thanh
Thanh 7
MS2-2 1.79 1.13 1432 e 1210 chong 0.84
éo
nghiéng
Thanh Thanh
MS2-3 1.78 2.29 2055 chéng 1128 chéng  0.55
ngang nghiéng
Thanh
Thanh g
MS3-22.39 1.13 1154 | 872  chong 0.76
€0
nghiéng

So sanh két qua tinh toan vé6i két qua thi nghiém cho thiy
viée du doan co ché pha hoai ciing nhu kha nang chiu luc
theo tiéu chuin ACI 318 (2005) cho két qua gin v&i thi
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Xac dinh kha nang chiu luc cia dam cao sir dung thép cuong do cao

nghiém hon so véi tiéu chuén Eurocode 2 (1992). Tiéu chuan
ACI 318 (2005) dy doan chinh xac hau hét co ché pha hoai
ctia dim cao trir mdu MS2-3 bi pha hoai ¢ thanh chéng nim
ngang BC, didu nay c6 thé giai thich vi phuwong phap STM-
D dua véo ba co ché pha hoai cia thép, thanh chéng nghiéng
hay ving nit nén thanh chéng nim ngang luén thoa mén.
Duyavio tisé P / PIN va PEC/ PIN nnan thdy két
qua tinh toan theo tiéu chuédn ACI 318 (2005) gin sat so véi
két qua thi nghiém, dbi v6i mau MS1-2, MS2-2 két qua tinh
toan 16n hon so v&i két qua thi nghiém tuy nhién khong déng
ké. Ngoai ra viéc tinh toan theo tiéu chuén Eurocode 2
(1992) an toan hon tuy nhién két qua tinh toan d6i khi bé hon
nhiéu so v6i thyuc té, chinh vi vay khong dem lai sy kinh té.

5. KET LUAN

Két qua tinh toan, so sanh theo hai tiéu chudn ACI 318-
2005, EC2 véi sb liéu thi nghiém ctua cua Juan va Adam
(2008) cho théy ring cac phuong phép tinh toan theo hai tiéu
chudn hién trén 1a c6 thé 4p dung cho ddm cao sir dung thép
cuong d6 cao. Tiéu chuin ACI 318 (2005) co thé du doan
duoc co ché pha hoai ciia cac mau dam véi luc pha hoai du
bao xép xi voi két qua thi nghiém.

Gioi han cuong do chay déo ciia thép cung trong cac tiéu
chuén hién hanh cé thé 13y tvong tng v&i cudng d6 dugc xéc
dinh theo phurong phép bién dang ti dbi 0.2%.
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