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ANALYSIS OF SOME ISSUES ABOUT MATERIALS USED AND THEIR STRUCTURE
IN THE DESIGN STANDARDS FOR CONCRETE AND REINFORCED CONCRETE
STRUCTURES (TCVN 5574:2018) THAT AFFECT THE DESIGN RESULTS OF
REINFORCED CONCRETE STRUCTURES SUBJECTED TO BENDING
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Tém tét: Bai viét trinh bay mot s6 van dé vé vat liéu st dung bao gém bé téng ndng, cét thép st dung trong két cau bé tong cot thép

va cac yéu cau cau tao lién quan dén thiét ké cau kién bé tong cét thép chiu udn nhu: I6p bé téng bao vé c6t thép chiu luc, chiéu dai
neo clia c6t thép, yéu cau neo c6t thép tai géi tua, ham lugng c6t thép téi thi€u dugc quy dinh trong TCVN 5574: 2018 - tiéu chudn quéc
gia vé thiét ké két cau bé tdng va bé tong c6t thép da lam anh hudng dang ké dén két qua thiét ké cau kién bé tdng c6t thép chiu udn.

Tirkhéa: Thép c6t bé tong, hé s6 doé tin cay clia cot thép, gidi han chay thép, I6p bé téng bao vé, neo cbt thép.

Abstract: This paper presents some issues about materials used including heavy concrete, reinforcement used in reinforced concrete
structures and reinforcement detailings requirements related to the design of flexural reinforced concrete members. such as: concrete
layer protecting load-bearing reinforcement, anchorage length of reinforcement, reinforcement anchoring requirements at supports,
minimum reinforcement content specified in TCVN 5574: 2018 - national design standards Concrete and reinforced concrete structures

have significantly affected the design results of flexural reinforced concrete structures.
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1.Pat van dé
Tiéu chuan thiét k€ Két cdu bé tdng va bé tong cét thép duoc
ban hanh nam 2018 [1] ¢ kha nhiéu nhiing thay d6i so vdi tiéu
chuén thiét ké dugc ban hanh nam 2012 [2]. Trong d6 cé nhiing
thay d6i vé vat liéu st dung (vGi bé tdbng: m& réng pham vi ap
dung cho bé tong nang tir B70 dén B100, véi c6t thép: st dung
cac loai thép c6t cho bé tong theo TCVN 1651:2018 [3] d6 la
cac loai CB240T, CB300T, CB300V, CB400V, CB500V, CB600V déu
dugc sir dung mot hé s6 do tin cay duy nhat la
tao (I6p bé téng bao vé, chiéu dai neo cua cé;jtyghép, dién tich
ang ké dén két

=1,15) va cau

c6t thép neo vao go6i) va da lam anh hudng
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qua thiét ké cac cau kién chiu uén. Bai viét nay di vao phan tich,
danh gia nhiing thay d6i trén ctia TCVN 5574: 2018 khi so sanh
v&i TCVN 5574: 2012.

2. Cac thay d@i vé quy dinh vat liéu s&f dung va cau tao
ctla TCVN 5574: 2018 so véi TCVN 5574: 2012

2.1.Vatliéu sit dung

2.1.1.Bé téng

Bé tong nang dugc sir dung trong két cau bé téng cot thép
(KCBTCT) theo [1] bao gobm céc loai cap cuong do chiu nén
khong thap hon B15, dé la cac loai bé tong c6 cdp cudng do
chiu nén B15, B20, B25, B30, B35, B40, B45, B50, B55, B60, B70,
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B80, B90 va B100. Theo [2], cac loai bé tong st dung trong két
cau BTCT la B15, B20, B25, B30, B35, B40, B45, B50, B55, B60. So
v&i TCVN 5574: 2012 thi TCVN 5574: 2018 da can cd vao tinh
hinh xdy dung thuc t&€ dé mé& rong pham vi 4p dung cho bé
téng nang tu B70 dén B100, diéu nay sé thuan lgi hon cho cac
ky su khi thiét ké nhimng coéng trinh BTCT doi hoi phai st dung
vat liéu c6 cudng dé cao nham giam nhe trong lugng cho cong
trinh va tiét kiém vat liéu.

2.1.2. Cét thép

C6t thép dugc sirdung trong KCBTCT theo TCVN 5574: 2018
phu hgp véi thép c6t cho bé tong dang dugc san xuat theo tiéu
chuan hién hanh TCVN 1651-1&2: 2018 - Thép c6t bé tong phan
1: Thép thanh tron tron va phan 2: Thép thanh van.

Theo TCVN 5574: 2012 c6t thép dugc st dung la loai thép
c6t dugc san xuat theo TCVN 1651: 1985 — Thép c6t bé téng
thép can néng.

Cot thép dugc san xuat theo TCYN 1651: 1985 la thép can
néng, con thép dugc san xuat theo TCVN 1651:2018 c6 thé san

5574: 2018 quy dinh hé sé Ys=1,15 chung cho cac loai thép,
TCVN 5574:2012 quy dinh hé s6 Ys=1,05-1,07 cho cac loai thép
Cl (CB240-T), ClI (CB300-T,V), ClIl (CB400-V), con cac loai thép
con lai hé sé Vs clng lay nhu quy dinh ctia TCVN 5574: 2018.

Trong thuc té xay dung hién nay, cét thép st dung kha phé
bién la cac loai thép CB240,300-T; CB300,400-V, do d6 viéc quy
dinh hé s6 Ys=1,15 cGia TCVN 5574:2018 da lam giam cudng do
tinh toan clia c6t thép khi tinh toan theo TCVN 5574: 2012, gia
tri giam cudng do nay tur 7,5% dén 9,5%, déng nghia véi dé la
lugng cot thép sir dung trong thiét ké sé tang lén tuong Ung.
Thuc té€ san xuat trong giai doan viia qua cho thdy: chat lugng
thép c6t bé téng déu tang vuat troi so véi yéu cau (xem bang
3), vivay TCVN 5574: 2018 duara hé s6Ys =1,15 la kha I6n, chua
phu hop véi thuc té san xuat, gay lang phi c6t thép trong thiét
ké xay dung.

Bdng 3. Két qua thi nghiém thép cét bé téng tur 04 phong thi
nghiém LAS-XD (LAS-XD640; 674, 834 va 1061)

Yéu cau A
£ A A s el e K g AL A N BK %90 | e | Geinan | Luc | Gioihan | dang | Nhanietkétquso
xuat theo cong nghé do nha san xuat quyét dinh, diéu nay phu o) NenChaY. | chay | chayRa | bn | bénfa | dan | YO1YeUCAu (Tang
Méc ha dat :
7. 7 R 2 2 A A e 7 STT b
hop véi sy phét trién cta khoa hoc va cong nghé hién nay, cac ] thep = o [ 61 | op
> Fy Fm han | han
.2 Ny . S 4a TR Nimm? Nmm?) | As%) | 13N | han | gy
dan vi sdn xuat cét thép dugc chi déng hon, mién la dap (ng mm (Nmm) (Nmm?) (Nmm A chay | ben | G
: ? ? (kN) (kN) Rt | Rn
t6t cac yéu cau ky thuat. CAc yéu cau ky thuat chinh cda thép | s | w1 | wos | arr | 2o | ool oow] oo
: : . : 2 6 8.3 204 13.2 467 | 267 | 22% | 23% | 34%
c6t bé tong theo hai tiéu chuan néu trén dugc tap hgp trong 3 coaso | Re240 [ 84 | 297 | 127 | 449 | 265 | 4% | 18% | 33%
bang 1 va bang 2 1 T Ru2380 | 148 294 23.3 464 | 256 | 23% | 22% | 28%
9 g-<. 2 8 15.1 300 235 468 | 265 | 25% | 23% | 33%
Bdng 1. Cdc yéu cdu ky thudt cua thép cét bé téng theo TCVN : T
1651: 2018 [3] 2 16 745 371 11.2 553 208 | 24% | 23% | 30%
AT i At da S i ds 3 76.3 379 | 1106 | 550 | 212 | 26% | 22% | 33%
) Bugng | Slatrdactrung Gia tridac trung | Gid tri dac trung quy dinh cda do 1 Ruz300 |_925 364 | 1389 | 546 198 | 21% | 21% | 24%
Méc . cla gidi han chdy | cua gidi han bén dan dai (%) CB300- e
the kinh, trén R Nh6. | kéo R Nhé nhat 2 18| 57 937 368 | 1406 | 553 | 206 | 23% | 23% | 29%
P mm ren fen VRO €0 Fim A0 MO As Aq 3 Rm2450 g1 5 360 | 1433 | 563 | 218 | 20% | 25% | 36%
nhat (MPa) (MPa) <
CB240- 1 1403 | 369 | 2089 | 550 198 | 23% | 22% | 24%
T 6-40 240 380 20 2 2 22 142.1 374 210.3 553 209 | 25% | 23% | 31%
CB300- 3 1453 | 382 | 2056 | 541 204 | 27% | 20% | 28%
T 6-40 300 440 16 2 1 %.8 481 | 1355 | 674 | 195 | 20% | 18% | 39%
CB400- 2 16 996 495 | 1386 | 689 187 | 24% | 21% | 34%
T 6-40 400 500 16 8 3 95.9 477 | 1403 | 698 17.9 | 19% | 22% | 28%
CB300- 1 Resaco | 1213 | 477 | 1726 | 68 189 | 19% | 19% | 35%
v 6-50 300 450 16 8 2 18| CBI0O- 1256 | 494 | 1765 | 694 186 | 23% | 22% | 33%
CB400- | 400 570 1 8 3 Re2570 [ "i268 | 498 | 1803 | 709 17.9 | 25% | 24% | 28%
' 1 1826 | 480 | 2586 | 680 186 | 20% | 19% | 33%
CB500- 6-50 500 650 14 s 2 22 186.4 490 265.6 699 186 | 23% | 23% | 33%
v 3 189.3 | 498 | 2724 | 717 190 | 24% | 26% | 36%
CBGOO- | ¢ o 600 710 10 8 1 194 618 | 2416 | 760 | 184 | 24% | 18% | 29%
v 2 | 20 1906 | 607 | 2436 | 775 173 | 21% | 19% | 24%
3 1983 | 631 2408 | 766 183 | 26% | 18% | 31%
Béing 2. Cdc yéu cdu ky thudt cia thép c&t bé tong theo TCVN | 209 | e | wos | vor | ire | zme| | aon
2 | 22 2375 | 625 | 2956 | 778 17.9 | 25% | 20% | 28%
1651: 1985 [4] 3 cB500- | Ren®500 | 2296 604 289.7 762 186 | 21% | 17% | 33%
1 v Rn2650 | 3025 | 616 | 3856 | 786 189 | 23% | 21% | 35%
— Gidihan chay, | Do béndattic | D% dan daituong 2 | 25 3073 | 626 | 3789 | 772 181 | 25% | 19% | 29%
Nhom c6t thép Buong kinh, N/mm2 thai, N/mm? 461 % 3 299.7 611 3746 763 179 | 22% | 17% | 28%
mm th")r; o hom 1 3706 | 602 | 4875 | 792 195 | 20% | 22% | 39%
9 2 | 28 3656 | 504 | 4706 | 764 182 | 19% | 18% | 30%
c 6-40 240 380 2 3 3608 | 586 | 4813 | 782 176 | 17% | 20% | 26%
Cll 10-40 300 500 19
. X 2 bt a A A A NN
an 6-40 400 600 14 K&t qua thi nghiém trén day duoc tap hgp tu s6 liéu trung
Cv 10-32 600 900 6

Nhan xét: Qua cac chi tiéu ky thuat ctia thép c6t bé téng nhu
hai bang trén c6 thé nhan thdy su tuong duang clia cac cot thép
nhu sau Cl tuong duong CB240-T; Cll tuong duang CB300-V; CllI
tuong duong CB400-V va CIV tuong duong CB600-V.

2.1.3. Hé s6 dé tin cdy cta cét thép [1],[2]

Hé s6 do tin cay clia c6t thép Vs lién quan dén viéc xac dinh
cudng dé tinh toan ctia cot thép khi tinh toan cac cau kién BTCT
theo trang thai giéi han thi nhat. Tiéu chuan thiét ké TCVN

binh clia 10 t6 mau tir cdc nha san xuat thép can néng trong
nudc. V&i méi loai dudng kinh bao gdbm ba nha san xuat: 1. Tap
doan Hoa Phat; 2. Thép Viét Buc; 3. Cong ty ¢§ phan thép Viét
Y. Trong d6 cac chi tiéu vé sai s6 trong lugng, d6 dan dai va uén
déu dat yéu cau theo TCVN 1651-2018. Bang két qua chi dé cap
dén 02 chi tiéu quan trong la gidi han chay va gidi han bén cua
cac mau thép thi nghiém.

Nhan xét: Gigi han chdy cla cac loai thép sau thi nghiém
déu tang tlr 17% dén 27% so véi yéu cau clia cac mac thép. Gidi
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han bén: so vGi yéu cau tang tir 17% dén 26%. Bién dang dai sau
khi duit A5 tang ti 23% dén 39%. C6 thé thay rang: chat lugng
ché tao cac loai thép c6t bé tong & giai doan hién nay la rat tét
nha su tién bo khong ngling ctia khoa hoc va cong nghé san
xuat, do vay can quy dinh hé s6 dé tin cay giam bdt so véi quy
dinh ctia TCVN 5574: 2018 dé tranh lang phi lugng thép sirdung
trong xay dung.

2.2. Cac quy dinh vé ciu tao

Céc quy dinh vé ciu tao c6 thay d6i gilta TCVN 5574: 2012
va TCVN 5574: 2018 lién quan dén cdu kién chiu uén dugc trinh
bay trong bang 4.

Bdng 4. Cdc quy dinh c6 thay ddi vé cdu tao trong cdu kién
chiuuén [1], [2]

STT Céc quy dinh c6 thay ddi vé cAu tao trong c4u kién chiu udn ctia 02 tiéu TCVN 5574: | TCVN 5574:
chudn thiét ké 2012 2018
1. Ban c6 chiéu day <100mm 10 20
Lop bé tong bdo vé cbt thép | 2. Ban c6 chidu day >100mm 15 20
1 chiu luc trong diéu kién théng — —
thuong 3. Dam cd chiéu cao <250mm 15 20
4. D&m c6 chiéu cao 2250mm 20 20
N N Ban san 1/3 As 1/3 As
Dién tich cot thép neo tai goi so
2 v6i dién tich tinh toan Ion nhét | DAm voi bé rong b<150mm Khong quy
(As) x s dinh 1/2 As
Dam véi bé rong b=150mm in
3 Ham luwong cbt thép téi thidu Ban va dam 0,05% 0,1%

Nhan xét: Vi cau kién chiu uén trong diéu kién moi truong
thong thudng 16p bé tong bao vé cla cot thép ban theo tiéu
chuén hién hanh dugc 1dy nhiéu hon 10mm so véi TCVN 5574:
2012, diéu nay lam cho chiéu day téi thi€u ctia ban ting thém
20mm va gay bat Igi cho su lam viéc ctia ban khi chiu momen
udn dé la lam gidm dang ké chiéu cao lam viéc ctia ban (h0), vai
ban c6 chiéu day<100mm thi chiéu cao h0 bi giam hon 10%, véi
ban c6 chiéu day <150mm thi h0 bi gidm tir 4% dén 5%. Diéu
d6 sé lam cho lugng c6t thép sir dung trong ban tang 1én tuong
(ing. VGi cau kién chiu uén la dam: do chiéu cao ctia dam kha
I6n nén viéc tang thém IGp bé tdng bédo vé clia ¢t thép chiu luc
lam gidm chiéu cao lam viéc h0 cila dam khoéng dang ké.

Dién tich c6t thép neo vao goi ctia dam theo quy dinh cla
TCVN 5574:2018 cling tang kha nhiéu so vai quy dinh cta TCVN
5574:2012.

3. Két qua thiét ké cot thép chiu mé men

Dé& thay r6 anh hudng cla viéc thay déi vat liéu thép va cac
quy dinh cau tao dén két qua thiét ké cau kién chiu uén, vi du
dugc cho trong bang tinh c6t thép chiu mé men cla ciu kién
chiu uén sau day sé chira chénh léch vé dién tich c6t thép khi
thiét ké theo TCVN5574: 2018 va TCVN 5574: 2012.

Bang 5. So sdnh c6t thép chiu Momen khi thiét ké theo 02
tiéu chudn

Mome | rigt gign | Lodi béiong TCVN 5574:2012 | TCVN5574:2018 | Chen
Chu n S dung Loai . hléch
cau b | h | B | Rb |thepst | ho | R | Aw | ho | Re | Aw | Awva
0 | (kNm) | (mm | (mm | (MPa | (MPa | dung | m | (MPa | (mm? | ; | MPa | mm? | A
) ) ) ) m ) ) m ) ) (%)

4.00 1000 | 80 15 8.5
6.00 1000 | 90 20 11.5

CB240T | 65 | 225 291 55 | 210 378 30%
B300T | 75 | 280 300 | 65 | 260 380 27%
CB400

\

7.00 1000 | 100 25 14.5 85 | 365 234 | 75 | 350 279 19%

8.00 1000 | 110 25 14.5 90 | 225 386 | 85 | 210 467 21%

Ban | 900 | 1000 | 120 | 25 | 145 | CBAOO | 10

CB400
\

280 315 | 95 | 260 378 20%

0
1600 | 1000 | 130 | 25 | 145 | %5490 | 11| 565 | 309 | 10 | 350 | ac0 | 15%
1800 | 1000 | 140 | 25 | 145 | GBJ%0 | 2| aes | a2 | Y | 350 | 470 | 14%
2000 | 1000 | 150 | 25 | 145 | ©BI00 | 13| 365 | 423 | 2| ss0 | 470 | 13%
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Mome | gy gign | LoaIbe tong TCUN5574:2012 | TCVN5574:2018 | Chén
chu 2 st dung Loai h lech
Cau b | h | B | Rb |thépst | ho | R | Aw | ho | Re | Az | Azva

& | (Nm) | (mm | (mm | (MPa | (MPa | dung | m | (MPa | (mm? | m | (MPa | (mm2 | A

) ) ) ) m ) ) m ) ) (%)

10000 | 220 | 500 | 15 | 85 | B30 | 451 280 | aa1 | 4| 260 | 1047 | 11%

13000 | 220 | 500 | 20 | 115 | “BIO0 | 45 | 365 | o30 | 4| 50 | 1002 | s%

, | 20000 | 220 500 | 30 | 17 | ©BSOO | 45 1 510 | 1033 | 44 | 520 | 1047 | 1%
D& v 0 0

™ | 15000 | 220| 600 | 15 | 85 | B0 | %5 | 980 | 1156 | | 260 | 1279 | 1%

19000 | 220 | 600 | 20 | 115 | B0 | %5 | 365 | 4107 | 3| 350 | 1185 | 7%

25000 | 220 | 600 | 30 | 17 | OB | 35| 510 | 1020 | 3| 520 | 1026 | 1%

Nhan xét: So v&i TCVN 5574: 2012, tiéu chudn thiét ké
hién hanh TCVN 5574: 2018 da quy dinh hé s6 d6 tin cay
cla c6t thép va cdu tao |6p bé tdng bao vé cét thép chiu luc
dugc tang thém nhiing diéu nay da lam cho két qua thiét
ké c6t thép chiu Momen trong ban tang lén rat dang ké, cu
thé [a: v&i ban c6 chiéu day <100mm, dién tich c6t thép chiu
luc tang lén tir 20% dén 30%, vai ban co chiéu day <150mm
thi dién tich c6t thép chiu luc tang thém ti 10% dén 20%,
vGi dam khi st dung c6t thép co gidi han chay <400MPa thi
lugng c6t thép chiu luc tdng thém gan 10%.

4. Két luan, kién nghi

Cac quy dinh vé vat liéu thép va cdu tao ca TCVN 5574:
2018 da lam thay d6i dang ké két qua thiét ké cau kién chiu
uén khi tinh toan véi Momen. Trong ban san, lugng c6t
thép sir dung tang dén 30%, trong dam lugng cét thép su
dung tang dén 10% khi so sanh vgi viéc thiét ké theo TCVN
5574:2012.

Kién nghi: Diéu chinh hé s6 d6 tin cay cla c6t thép giam
xuéng cho phu hgp véi thuc té san xudt, gia tri nay nén lay la
1,05 v&i thép can néng c6 gidi han chdy khong qua 500MPa
(tuong Ung véi mac thép CB240,300,400).

Giam bat chiéu day 16p bé tong bao vé cho thép ban
(nén gidm 5-10mm)

Luong Huong (BT)

Tai liéu tham khao:

1. TCVN 5574: 2012, Két cdu bé tdng va bé tong cét thép —
Tiéu chudn thiét ké.

2.TCVN 5574: 2018, Tiéu chudn quéc gia. Thiét ké két cau bé
téng va bé téng cot thép.

3.TCVN 1651-1: 2018, Thép c6t bé tong (Phan 1: Thép thanh
tron tron).

4. TCVN 1651-2: 2018, Thép cbt bé tong ( Phan 2: Thép
thanh van).

5.TCVN 1651:1985, Thép c6t bé tong can néng.

6. TCVN 6284:1997, Thép c6t bé téng du tng luc (Phan 1-5).

7. TCVN 197-1:2014, Vat liéu kim loai - thit kéo - phan 1:
Phuong phap thu & nhiét dé phong.

8. Lé Minh Long (2017), “Mét s6 diém mdi trong du thao
TCVN 5574:2017” Tap chi Khoa hoc Cong nghé Xay dung, 2,
trang 55-61.

9. Phan Quang Minh, Ng6 Thé Phong, Nguyén Dinh Céng
(2011), Két cau BTCT - Phan cau kién ca ban, Nha xuat ban Khoa
hoc va Ky thuat.



