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Tom tat

Cot bé tong cdt thép (BTCT) la bo phan quan trong trong két cau chiu luc cong trinh. Do vay viéc xac dinh chinh xac
kha nang chiu cit cua cot BTCT 1a mot khau quan trong trong thiét ké hodc tinh toan gia ¢ két ciu. Kha ning chiu cét
ctia ¢6t BTCT chiu anh hudng béi nhidu yéu té khac nhau, tuy nhién tiéu chuén thiét ké két ciu bé tong va BTCT cua
Viét Nam TCVN5574:2018 chua dé cap va xét dén mot cach day du cac nhan t6 anh hudng ndy. Dya trén hudng din
tinh toan kha nang chiu cét cta tiéu chuan Viét Nam TCVN5574:2018, tiéu chuan My ACI318-19 va md hinh cua tac
gia Sezen & Moehle, bai bao phan tich cac yéu td quan trong anh hudng dén kha niang chiu cit cta cot BTCT. Bén canh
d6, st dung sd liéu 69 cot thi nghiém ciia Trung tam Nghién ctru Pong dat Thai Binh Duong (Pai hoc Berkeley, M) dé
tinh toan, so sanh va danh gia kha nang chiu cit cua cot BTCT c6 tiét dién hinh chir nhat. Két qua nghién ctru cho thy
rang cac yéu td anh huorng dang ké dén kha ning chiu cit gdm dic trung co hoc cua bé tong va cbt thep dai thong qua ty
SO (py fyw/ ff ), ty sO nén trong cot (F/A £, do déo ctia cot (W), ty s6 gilta nhip chiu cit trén chiéu cao lam viéc ciia
tiét dién (L/d). Bén canh d6, két qua tinh toan ciing chi ra rang tiéu chuan ACI318-19 va mé hinh cta Sezen & Moehle
du bao kha nang chiu cit chinh xac hon so véi TCVN5574:2018.

Tir khéa: Cot bé tong cdt thép; kha ning chiu cit; luc cat; cdt dai; cot thép ngang; kha ning chiu tai trong ngang.
Abstract

Reinforced concrete (RC) columns are important components in the structural system. Therefore, accurately
determining the shear capacity of RC columns is a crucial step in the design or structure retrofit calculation. The shear
capacity of RC columns is influenced by various factors; however, the Vietnamese design standard TCVN5574:2018
for concrete and RC structures does not fully address and consider these influencing factors. Based on the calculation
guidelines for shear capacity in the Vietnamese standard TCVN5574:2018, the American standard ACI318-19, and the
model developed by Sezen & Moehle, this paper analyzes the important factors that affect the shear capacity of RC
columns. Additionally, using data from 69 experimental columns conducted by the Pacific Earthquake Engineering
Research Center (the University of California, Berkeley, USA), the shear capacity of rectangular RC columns is
calculated, compared, and evaluated. The research results show that significant influencing factors on shear capacity
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include the mechanical properties of concrete and reinforcing steel through the ratio of (, £,/ ), the axial load ratio
(F/Af; ), the ductility of the column (w), and the shear span-to-effective depth ratio (L/d). Furthermore, the
calculated results also indicate that the ACI318-19 standard and the Sezen & Moehle model provide more accurate

predictions of shear capacity compared to TCVN5574:2018.

Keywords: RC columns; shear strength; shear force; stirrup; transverse reinforcement; lateral strength.

1. Pit van dé

Cot BTCT la cdu kién quan trong trong toa
nha, néu cot BTCT bj pha hoai thi nguy co s&
dan dén toan thé cong trinh bi sup d6. Do vay
viéc du doan chinh xac kha nang chiu lyc cia
cot BTCT trong thiét ké két cAu moi hodc thiét
ké gia cd két cAu hu hong 1a rat quan trong.
Kha nang chiu lyc ctua cot BTCT dugce xac dinh
|2 gia tri nho nhét ctia kha ning chiu udn va kha
nang chiu cat ctia cdt [1-5]. Kha ning chiu udn
ctia cot BTCT duoc wdc tinh twong dbi chinh
x4c thong qua cac phuong phap truyén thong
nhu phuong phap phan tich mé men va do cong
[6], phuong phap khdi mg suat twong dwong
theo tiéu chuan ACI — My [7,8], hodc su dung
phuong phap phan t& hiru han [9], v.v...
Phuwong N.V. va cong su [10] dd dé xudt mot
phuong phép va bang tinh thyc hanh tinh toan
kha nang chiu lyc cta co6t BTCT st dung cac
mo hinh phi tuyén mé phong quan hé img suat -
bién dang ciia vat lidu bé tong va cbt thép dudi
dang hai doan théng va ba doan théng theo
TCVN 5574:2018 [11]. Két qua kiém ching
khé tin cay bdi mot chuong trinh thyc nghi¢m
da cong bd, va phuong phap dé xut duogc sir
dung dé khao sat trén hai c¢ot BTCT thuc té.
Tuy nhién, viéc x&c dinh chinh xdc kha nang
chiu cit cta cot BTCT hién nay con gip nhiéu
kho khan. Cac cong thirc dé xuat cta tiéu chuan
cac nudc va cac hoc gia trén thé gidi cho két
qua tinh toan chénh lé€ch nhau. Do vay, can c6
nhitng khuyén nghi can thiét cho nguoi thiét ké
trong viéc danh gia kha ning chiu cét cia cot
BTCT theo céc tiéu chuan va mé hinh.

Do nuéc ta khong nam trong ving cd nguy
co cao va it xay ra dong dit & mirc trung binh
va lon, cac nghién curu trong nudce chi tap trung

vao xac dinh kha nang chiu cit ctia dam BTCT,
khong nhiéu nghién ctru chuyén siu dé danh
gia kha ning chiu cit cua c6t BTCT. Ngay ca
tiéu chudn thiét ké két ciu bé tong va bé tong
cot thép TCVN5574:2018 [11] ciing chi tap
trung chi din tinh toan kha ning chiu cit cho
dam BTCT, khong chi dan rd rang cho viéc tinh
kha ning chiu cit ciia cot BTCT. Sy khac nhau
co ban giita dam va c6t BTCT & day 1a trong
dam BTCT khong c6 luc nén hodc lyc nén rat
bé, trong khi cot BTCT thudng xudt hién luc
nén 16n. Chinh lyc nén 16n nay lam anh hudng
dén kha nang chiu cit ciia nd. Bén canh d6, mot
s6 yéu t6 khac nhu d0 manh, d6 déo, ham
luong cbt dai, v.v... ciing s& anh huong dén kha
nang chiu cit cia cot. Cac yéu t6 nay s& duoc
phan tich cu thé trong muc tiép theo cuia bai
bao.

2. Phuwong phap nghién ciru

Kha nang chiu cit cta cot BTCT duoc
xéc dinh 1a tong kha ning chiu cit ctia bé tong
(@, theo tiéu chuan Viét Nam, hodc V, theo tiéu
chuan ACI-M¥) va kha ning chiu cat cia cot
dai (@, theo ti€u chuin Viét Nam, hodc I,
theo tiéu chudn ACI-M¥). Tiéu chuan Viét
Nam TCVN 5574:2018 [11] chi dan tinh toan
kha nang chiu cit cia cdu kién BTCT khi
khong co cbt thép xién theo cong thirc sau:

O = OIJ + Osw (1)
Trong do:
Q, = @p2 Ry, bhG/C (2)

la kha nang chiu cit cua bé tong; vo1 @34 1a hé
s6, ké dén anh hudng cia cdt thép doc, lyc bam
dinh va dic diém trang thai Gmg suit cua bé
tong nam phia trén vét nit xién, 1y bang 1,5;
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R, 1a cuong d9 chiu kéo tinh todn cta bé tong;
hy 1a chiéu cao lam viéc cua tiét dién; C 12 hinh
chiéu ctia vét nut nghiéng trén chidu dai cua
cAu kién.

3)

Kha nang chiu cit cua cdt dai duge xéac dinh
theo phuong trinh (3); trong d6 ., 13 hé sd,

O W = {p W q SH"c

ké dén su suy giam ndi luc doc theo chiéu dai
hinh chiéu cua tiét dién nghiéng C, lay bang
0,75; qs, 1a lyc trong cbt thép ngang trén mot
don vi chiéu dai cdu kién, 9., = R.,A../5

P
0.174./f . +— |bd
( \fc+ﬁﬂ)

g

c 1 P
(u. 66A(p,)3/f. + —) bd
£

21

R, la cuong do tinh toan cua cbt dai; 4., 14
dién tich cbt dai; s,, 12 khoang cach giita céac
cdt dai.

Bén canh d6, tiéu chuan ACI318-19 [8] dua
trén mo hinh dan voi goc 45° di chi dan tinh
toan kha niang chiu cit ciia c6t BTCT nhu sau:

V,=V.+V, 4)
trong do V, 1a kha nang chiu cat qﬁa cot bé tong
cot thép; V. 1a kha nang chiu cat cua bé tong
duoc xac dinh theo cac phuong trinh (5) hodc

(6).

A, =4

r — Temin

()

64

trong d6 V. 1a kha niang chiu cit cua cbt dai;
V. = (fu4, d)/s; A, 13 dién tich cbt dai;
Ay min = max(0.062,/f7bs/f,,, ;0.35bs/f,,)

. Tiéu chuan ACI318-19 [8] ciing chi din ring
V. dugc tinh toan theo phuong trinh (5) hodc
(6) khong duoc 16n hon 0.421,/f bd; P/64,
trong phuong trinh trén khong dugc 16n hon
0.05f; A, = /2/(1+0.004d) < 1 la hé sb
xét dén anh huéng cua kich thudc tiét dién;
g, = A /A, gia tri A, dugc sir dung dé tinh

1 P
v 0.6644,(p, )3/ f.+—
c ( s[pu] ‘v'lf::—I_EA

vanin (6)

)bd; A, <A
g
p,, dugc liy bang tong dién tich cdt doc nam &
vi tri 16n hon 2/3 chiéu cao cua tiét dién tinh tur
mép chiu nén; 4 13 hé s6 xét dén loai bé tong va
dugc ldy A = 1 cho bé tong ning.

Ngoai ra, Sezen & Moehle [5] ciing dua
trén md hinh dan 45° dé xut cong thic tinh
kha nang chiu cit cua cOt bé BTCT c6 xét dén
anh huong do déo cua két cdu (1) nhu thé hién
trong phuong trinh (7).

G.Sfﬁ !

V. =k(V.1+V.)=k 1
1 [ﬂ+ 5] ﬂ'.-fd | +

0

trong d6 k 1a hé s6 xét dén anh huong cia do
déo p 1am giam kha nang chiu cét cia cot. Véi
d6 déo cua két ciu dugc danh gia bang ty sb
giira bién dang cuc han (A,,) trén bién dang déo
(A,) [1,12]. Sezen & Moehle [5] di dé xuat
cach xac dinh hé s6 k nhu Hinh 1. Hé sb k 1a
hang s6 khi d6 déo két cdu i < 2 hodc p = 6,
nguoc lai hé sd k thay ddi tuyén tinh khi
2= pu=6,

m ﬂ.Bﬂg + k[ﬂv f}.vd],’s (7)
1.2
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Hinh 1. Cach xé4c dinh hé sb k theo Sezen & Moehle [5]
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3. Két qua nghién ciru

Nhém nghién ctu da thu thap va xir Iy sb
lidu thi nghiém cia 69 co6t BTCT c6 tiét dién
hinh cht nhat do Trung tdm Nghién ctru Dong
dat Thai Binh Duong [13] thuc hién. Bén canh
d6, dya trén chi dan tinh toan kha ning chiu cat
cua cO6t BTCT theo tiéu chuan
TCVN5574:2018 [11], ACI318-19 [8], va mO
hinh ctia Sezen & Mocehle [5], nhém tac gia da
thuc hién nhiéu tinh toan va phan tich dé xéc
dinh cac yéu té chinh anh huéng dén kha ning
chiu cat cia cot BTCT. Két qua tinh toan chi
tiét duoc thé hién ¢ Phu luc 1 (dinh kém bai
bao nay). Qua két qua tinh todn va phan tich c6
thé thiy rang ngoai cac yéu td truyén théng ma
TCVN5574:2018 [11] da ké dén con c6 mot s6
yéu td quan trong khac ciing anh huéng dén

L J
15 b4 ¢

e
...................

Vre r'/V-xCI
R
aoge
N id
L J

0 0.2 0.4 0.6 0.8 1
T3 56 nén (PIAf",)

*
=t .
gl.ﬂ . -
| e, ‘ A
S R et e b 0%
2 . ’ $¢ {' 2‘
0.5
y=-0.1698x + 1.4738
0
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kha nang chiu cit ctia cot BTCT. Cu thé cac
yéu td nhu: luc nén trong cOt duoc thé hién qua
ty sb nén (P/A,f/), @ déo clia cot (u), ty sb
nhip chiu cit trén chiéu cao lam viéc cua tiét
dién (L/d), dic trung co hoc cta bé tong va cot
thép dai thong qua thong s6 chi s6 cdt thép dai
(Pufyu/f)- Trong @6 f.f,, 1a cuong do chiu
nén cia bé tong va cudng do cua cbt dai; P 1a
luc nén trong cot; A, = b X h la dién tich mat
cit ngang cua cot; L 13 nhip chiu cat, duoc lay
bang chiéu dai cot néu thi nghiém 14 cot cong-
son (single curvature), va ldy bang 1/2 chiéu
dai cot néu thi nghiém 13 cot c¢6 2 dau lién két
cting (double curvature); p, 13 ham lugng cot
dai trong cot. Cac Hinh 2, 3 va 4 thé hién tuong
quan giita cac thong s6 anh hudng trén véi ty sd

Vrasr:'q{nlﬂf Vr'asr:'lllvl'ﬂr'ﬁ.” T’frasr-"ilv_‘-'azsu&fdﬂsh!s-
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Hinh 2. Quan hé gitra cic dai lugng anh huong véi Vigar / Vg
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4. Thao luan

Tir két qua tinh toan va so sanh giita cac tiéu
chuan va mé hinh cho thdy cic yéu t6 anh
huong dén kha nang chiu cit cia cot BTCT bao
gdm cuong do chiu kéo cua bé téng (R, theo
tiéu chuan TCVN5574:2018 [11], hodc thé hién
thong qua cuong do chiu nén £, theo tiéu chuan

ACI318-19 [8]), cudong d6 cua cbt dai (R.,
hogc f,,.), dién tich cbt dai (4., hoic 4,), kich
thude tiét dién (4; = b x h), lyc nén trong cot
thong qua ty s6 nén (P/A,f, ), d6 déo clia cot
(), ty s6 nhip chiu cit trén chiéu cao 1am viéc
(L/d), chi sé cbt dai (p,f,./f.). Tuy nhién
TCVN 5574:2018 [11] khong dé cap dén su

23
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anh  huong cua 4 thong s nhu
P/A,flu Lid, p,f,./f! trong chi dan tinh
toan kha niang chiu cit cho ciu kién BTCT.
Trong khi tiéu chuin ACI318-19 [8] va md
hinh Sezen & Moechle c6 xét dén nhung khong
day du.

Dua trén két qua tinh toan sy anh hudng cta
4 thong s6 trén dén cac ty sO Vieee/Vaer,
Viesed Voozensttosnter V& Viese/Vreyn duge thé
hién ¢ Hinh 2, 3 va 4, chiing ta c6 thé thay:

- Khi téng tS/ Sé nén (Pfﬂgf:ji IJ{'EIEE‘.}IL!AI'__I
Va L@ES:‘XVEEHE?I&J"IGEHEE Cé Xu huéng glém, trong
khi V, .../ Vrevy €6 xu huéng tang.

- Khi ting 40 déo (1), Viese/Vaer va
L@ES:‘XVEEHE?I&J"IGEHEE Cé Xu huc’mg glé'm’ trong
khi V,..o/Vrevy €O xu hudng tang.

- Khi téng t}”/ Sé) L.";da T’@ssr.‘”{qﬂ va
L@ES:‘XVEEHE?I&J"IGEHEE Cé Xu hlIé'Ilg glam’ trong
khi V,..o/Vrevy €O xu hudng tang.

- Khi ting ty s6 pufiu/fl, Viest/Vacr,
L@ES:‘XVEEHE?I&J"IGEHEE Vé. I'!r'asr-"'lvl"l‘_'!r’;".l' Cé Xu

hudng giam.

Bén canh d6, mirc d6 twong quan giita 4 yéu
t6 anh huong dén kha ning chiu cit cia 69 cot
thi nghiém ma nhém tac gia thu thap sé lidu
dugc thé hién thong qua hé sb twong quan trong
Bang 2. C6 thé thdy rang cac yéu t anh huéng
truyén théng nhu kich thuéc tiét dién
(4, = b x h), cuong do bé tong (f,), va dién
tich cot dai (4,) c6 hé sb twong quan duong va
& muc do quan hé trung binh (hé sd twong quan
=[0,3+07]) va manh (hé s tuwong quan
> 0,7), ching to cac yéu td nay c6 anh huong
16n va co6 quan hé thuan chiéu véi kha ning
chiu cit cua cot. Piéu nay phan anh dung céc
dai lugng anh hudng chinh trong cong thure xac
dinh kha niang chiu cat cua cot theo TCVN
5574:2018 [11]. Tuy nhién, tu Bang 1 ciing c6
thé thdy rang, cic yéu to con lai nhu lyc nén
trong cot (P) hay ty sé nén (P/A,f.), 46 déo
ctia cot (1), ty sd nhip chiu cat trén chiéu cao
lam vigc (L/d), va chi s cbt dai (p,f./f.)
cling c6 anh hudng dang ké dén kha ning chiu
cit ctia cot. Trong khi cac yéu t6 anh huong
nay chua dugc xét dén hoic xét dén chua day
du trong TCVN 5574:2018 [11], ACI318-19 [8]
va Sezen & Moehle [5].

Bang 1. Hé s6 tuong quan giita cic dai lugng nghién ctru voi két qua 69 cot thi nghiém

a P hay
¢ fo |A L/d | pu Pl p.fylF.
— b w h c v - vy c
( Agfc)
Hé s tuong quan (correlation
factor) v6i ket qua thi nghiém | 4 ag9 | 0,431 | 0,652 | 0,226 | -0,356 | 0,647 | -0,381
kha nang chiu cat cua 69 cot
thi nghiém

Mit khac, két qua tinh toan kha ning chiu
cit cua cot BTCT theo cac tiéu chuin va mo
hinh thé hién ¢ Phu luc 1 (dinh kém bai bao
nay) cho thiy rang:

- Tiéu chuin ACI318-19 [8] cho két qua dy
bao kha ning chiu cit voi do chinh xac tot nhat
(trung binh sai s6 1,005, hé sb bién dong
0,334).

- M6 hinh ctia Sezen & Mochle [5] du bao
v6i sai s6 trung binh 1a 1,014 va hé sb bién
dong 1a 0.224.

- Nguoc lai, tiéu chuan TCVN5574:2018
[11] cho sai s& 16n nhit (trung binh sai s 1a
1,23 va hé sb bién dong 1 0,314).

C6 thé thady TCVN5574:2018 [11] cho két
qua tinh toan vdi sai s6 va hé sb bién dong 16n
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hon so voi mé hinh con lai. Pidu nay co thé
giai thich 13 do TCVN5574:2018 [11] chua ké
dén mot s nhan td quan trong anh huong dén
kha nang chiu cit cta ¢t BTCT nhu ty s nén
trong cot, do déo, ty ) gitra nhip chiu cit trén
chiéu cao 1am viéc, va chi s cdt dai.

5. Két luan

Thong qua cac cong thuc xac dinh kha nang
chiu cit ciia c6t BTCT theo TCVN5574:2018,
ACI318-19, va mo hinh ctua Sezen & Moehle,
két hop voi viéc phan tich cac sb liéu thi
nghiém trén 69 mau cdt BTCT clia Trung tdm
Nghién ciru DPong dat Thai Binh Duong (M),
chung ta co thé thiy rang:

- Kha nang chiu cit cua cot BTCT chju anh
hudng boi nhiéu yéu t6 khac nhau. Ngoai cac
yéu t6 anh hudng truyén théng nhu
TCVN5574:2018 da dé cap, con c6 mot sb yéu
t6 khac ciing khong kém phan quan trong nhu

(P/4, }g) do déo (w), ty sb giira
nhip ch1u cit trén chiéu cao lam viée (L/d), va
chi s6 cbt dai (Pefye /fe ),

- Tiéu chuin ACI318-19 va md hinh Sezen
& Moehle cho két qua dy bao kha nang chiu cat
v6i do chinh x4c t6t hon so véi tiéu chuan
TCVN5574:2018. Piéu nay co6 thé giai thich 1a
do TCVN5574:2018 chua ké dén mot sb nhan
t6 quan trong khac ciing anh huong dén kha

ty s6 nén

nang chiu cit cua cdt BTCT nhu d3 dé cap ¢
trén.

Qua déy, cac tac gia ciing kién nghi khi du
bao kha nang chiu cit cua cot BTCT, dic biét 1a
cot co xét toi dong dat can xét dén cac yéu td
anh huong trén dé du bao kha nang chiu cit
duoc chinh xac va an toan hon.
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Phu luc 1. S liéu tinh toan kha nang chiu cit ctia cot BTCT theo céc tiéu chuin va mé hinh

| Tegachen | bl i | | | e |y | B | | e | D [ Vo | ssaaa | o | |t |

¥ Agfe fc (kN) (kN) Vacr Vsenzengmoente Vrevw
L|ppouahactal. 1999, 1 g9144| as72| 18| 267| 219| 406|  354| 000a0| 419 000 0017 366| 439 513 407| 1,112 0,926| 0,793
2 écbg“taha etal 1999, | 457o| o144| 18| 133 160 406 142| 0,0008 876| 000| 0019 319 625 452| 605| 1,899 0968| 1,338
5 | pett et 2l. 1985, 35| 30| 16| 15| 209 210 57| 00009| 280 010/ 0,012 06| 230 129 214] 2,009 0932| 1,666
3 'Sf'z‘a""aet al. 1989, 180 180| 13| 125| 318 64 25| 00022| 170| o018| 0017 56| 119 51| 129| 2287 1083| 2518
4| prakawa etal. 1989, 180 180| 13| 125| 330 64 25| 00022| 170| 045 0016 77| 164 52| 132| 1,709 0,806| 2,540
8 ggmi%a"lg%' 4572|4572 2| 322| 269 457 142| 0,0007 419 009| 0010 271 239 263| 328| 1,210 1374| 1,249
9 ;é”L”Heltaa"lgg& as72| 4572| 2| 322| 269| 457 142| o00007| 419| 009| 0010 271 239 263| 277| 1,022 1,160| 1,085
10 'gémstlg' 1998, 4572| 4s572| 2| 322 276 305 284| 0,0020 419 026] 0,029 531 420 343| 355| 0,668 0,845| 1,034
g1 |EYon et al. 1998, as72| 4572| 2| 322 276| 457 142| o00007| 419| 026| 0010 4271|316 266| 328| 0,767 1,037| 1236
12 | agaseka 1982, 200 20| 15| 15| 216 35 48| 00068| 188 017| 0,108 127 167 105| 87| 0686 0520 0827
13 ;Jg’gghggj’;d Jirsa 410 230| 185 198 420 89 113| 0,0031 205 027] 0031 303 370 203| 412 1,360 1114| 2,025
14 ?g’ggh%rﬁg”d Jirsa 230 410| 1,85| 111| 349 89 57| 00028 385 016] 0033 219 444 194| 324| 1476 0,730| 1,673
15 i’g’gghgﬁjs\r}d Jirsa 410 230| 1,85 198| 349 89 57| 00015 205| 06| 0018 166 246 152| 265| 1595 1077 1,742
16| 20y etal. 1987, No. 160| 160| 13 1| 198 40 39| oo061| 148 080| 0173 14| 211 84| 79| 0696 0375| 0,937
17 ﬂ‘j_“ogt al. 1987, No. 160|  160| 13 1] 198 40 39| 00061 148 080| 0173 14| 211 84| 87| 0,766 0413| 1,032
1g | 2P0y etal. 1987, No. 60| 160| 13 1| 198 40 79| 00123| 148 080| 0346 198 292 145| 108 0546 0370| 0745
19 | Sezen (2002), 457 457| 288| 3739 21,1 305 237| 00017 394| 015 0038 31| 282 204| 315| 0,898 1116| 1,072
20 ggz:ggzzooa, 4s7|  457| 129| 3730| 211| 305 237| 00017 304| 061| 0038 45| 407 204| 359| 0,807 0,883| 1222
21 | Seen (2002), 457|  457| 272| 3739 209| 305 237| 00017| 394| o051| 0038 43| 366 203| 301| 0,680 0,823| 1,028
22 | Sezen (2002), 457  457| 314| 3739 218 305 237| 00017 304| 015| 0037 33| 278 207| 204| 0,834 1,057 0990
23 | Ly et al. (199), as7|  457| 158| 3866| 256| 457|  209| o0o0010| 381| 009| 0,016 266| 222 51| 271| 1,020 1219| 1,08
24| Lynn et al. (1996), 457|  457| 169| 3866| 256| 457 200| 00010 381| 009| 0016 266| 222 251| 267| 1,005 1201 1,066
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| Tegachin | bl i | | | |y | B | | e | 2 (A Vo | ssaaa | i | Tt | e
¥ Ag f ¢ f[' (kN) (kN) Vacr Vsenzengmoenie Vrevw

25 | Lyn et 2l (1996), as7|  457| 417| 3866| 331| 457  200| op0o010| 381| 007] 0012 265| 199 278| 240| 0,906 1204| 0,864
26 'ggmiga"(lg%)' 457|  457| 265| 3866| 331| 457 200| 00010 381 007| 0012 265| 207 278| 231| 0872 1020 0832
27 '272/;,‘\;":‘1;"(1996)' 457|  457| 194| 3866| 257| 457 200| o00010| 381 028 0016 390| 285 251| 316 0810 1110| 1,260
28 | LYo et 2l (1990), as7|  457| 214| 3866| 27.6| 457  200| o0p0010| 381| 026| 0014 sa1| 287 58| 338| 0,823 1179| 1,310
29 | EYon et 2l. (19%), as7| as57| 25| 3866| 276 305|  237| 00017 381| 026| 0025 49| 326 205| 356| 0,775 1,003| 1,208
30 'g%'mgig"(lg%)' 457|  457| 273| 3866| 257| 305 237| 00017 381| 028 002 455| 315 287| 378| 0,831 1199| 1315
31 %ig%a" (1985), 200|  200| 174| 2286| 321 50 57| 00057| 175| 014| 0057 16| 128 93| 102| o0s81 0795| 1,099
32 fggg;tsa" (1985), 200  200| 242| 2286 29,9 50 57| 00057| 175| 015 0061 17| 123 o1| 111| 0946 0,004| 1217
33| Esaki (1996), H-2-1/5 | 200|  200| 4,94| 2286| 230 50 52| o00052| 175| 018| 0084 113 95 88| 103| 0908 1081 1,167
34 ['/Esaki (1996), T-2- 200|  200| 432| 2286| 230 75 78| o00052| 175| 018| 0084 13| 101 88| 102| 0899 1010| 1,156
35| Esaki (1996), H-2-1/3 | 200|  200| 45| 2286 230 40 45| 00056| 175| 029| 0,090 134 112 92| 121| 0901 1079| 1313
36 5535‘” (1996), HT-2- 200|  200| 416| 2286| 2072 60 67| o000s6| 175| 033 0,103 129| 113 90| 112| 0868 0,087 1,247
37| Li et al,(1995), U7 a00| 400| 4| 2667| 200| 120|  226]| o00047| 375 o010 0062 so| 387 384| 328| 0,730 0847 0855
38| Li et al,(1995), U8 a00| 400| 25| 2667] 335| 120/  250| o00052] 375] o020 0,050 581| 530 419| 393| 0677 0741| 0,938
39 | Li et al.(1995), U9 a00| 400| 25| 2667| 341| 120|  274| o0057| 375| 030| 0,064 690 601 a42| 430| 0623 0716| 0973
40 (Sf‘;‘écg')ogl')‘ia”d Ozceb 350 350| 3.12| 3279| 436 150 158| 0,0030 305/ 000| 0032 255 228 272| 275| 1,080 1,205 1,013
41 (nggg)og&“za”d Ozceb 350 350| 2,87| 3279 302 150 158| 00030 305| 016| 0047 324 269 245| 270 0832 1,005| 1,103
42 (nggg)oglﬂ“sa”d Ozceb 350 350| 281| 3279 348 75 158| 0,0060 305 014] 0081 481 418 368| 268| 0557 0641| 0,729
43 | Yalcin (1997), BR-S1 550| 550| 288| 3081| 450 300|  165| 00010| 482| 013| 0009 508| 515 45| 578| 0,967 1122 1,193
44 Ikeda (1968), 43 200| 200 413| 289 196| 100 56| 00028] 173| 010| 0080 84 74 75| 74| 0876 1,005 0987
45| Ikeda (1968), 44 200| 200 256| 289 196| 100 56| 00028] 173| 010| 0080 84 84 75| 77| o912 09017| 1,027
46 | Ikeda (1968), 45 200 200 1,74| 289| 196 100 56| 00028 173| 020 0,080 9 95 75| 82| 0857 0,865| 1,003
47 | Ikeda (1968), 46 2000 200 126| 289| 196/ 100 56| 00028 173| 020 0,080 9 95 75| 81| 0846 0,855| 1,080
48 | Ikeda (1968), 62 200 20| 596| 289 196/ 100 56| o00028| 173| 010 0,080 84 62 75| 58| 0687 0941| 0,773
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| Tegachin | bl i | | | |y | B | | e | 2 (A Vo | ssaaa | i | Tt | e

' Af | (kN) (kN) Vier | Vsensensatoetic | Vieww

49 | Ikeda (1968), 63 200 200| 4| 289 196| 100 56| 00028] 173| 020 0,080 96 81 75| 69| 0721 0856 0,920
50 | Ikeda (1968), 64 200 200| 482| 289| 196| 100 56| 00028| 173| 020 0,080 96 75 75| 69| 0721 0923| 0920
51 agfgf‘;%g”d Endo 200 200| 251| 3333 177 100 56| 0,0028 180| 022| 0051 75 64 59| 71| 0947 1,106 1212
52 (Ulg“fg;“;%;‘”d Endo 200 200| 16| 2222 177 100 56| 0,0028 180 022| 0,051 75 84 59| 106 1413 1264 1,810
53 (Ulg‘;g)‘“;%g”d Endo 200 200| 299| 2222| 177 100 56| 0,0028 180| 055| 0051 83 97 59| 135| 1,618 1,393 2305
54 argfg;“zj”d Endo 200 200| 1,73| 2222| 17,7 200 56| 0,0014 180| 055| 0,026 67 88 46| 83| 1,237 0939 1,792
55 ggfg’;“;gnd Endo 200 200| 7,83| 2222| 329 120 26| 0,0011 180 012| 0,022 70 62 66| 78| 1121 1251 1,187
56 (Ul’;‘fg)‘“g‘”d Endo 200 200| 842| 2222| 148 100 26| 00013 180| 026 0046 62 51 50| 51| 0827 1,002| 1,029
57 (Ulg‘;g)‘“gg”d Endo 200 200| 64| 2222 131 100 26| 00013 180| 030| 0052 61 50 48| 58| 0953 1170 1216
58 argfg;“;g”d Endo 200 200 45| 2222 139 100 26| 0,0013 180 0,28 0,049 61 58 49| 69| 1,127 1184 1,420
59 (Ul’;‘fg)‘ugznd Endo 200 200| 533| 2222 131 100 26| 0,0013 180 030 0,052 61 53 48| 67| 1,101 1261 1,404
60 | Kokusho (1964), 372 200  200| 412] 2941 199 100 62| 0,001 170|  020] 0,055 74 65 62| 74| 0997 1,138 1,194
61 | Kokusho (1964), 373 200  200| 2,78| 2941| 204| 100 62| 0,001 170| 09| 0,053 78 73 62| 88| 1,122 1,203| 1,411
62 Eﬂ‘u”rfahrg ?11565), - 200 200| 253| 2941| 219 100 62| 00031 170|  045| 0045 93 88 61| 110| 1,178 1,253| 1,807
63 Eﬁi‘u“rfahrg ‘("5365)’ 5 200 200| 2,32| 2941| 219 100 62| 0,001 170  045| 0,045 96 89 61| 110 1,149 1,233 1,807
64 ‘(’;’é%';t)azggg;g” 152 284| 419| 3449| 347 344 173| 10,0033 254|  013| 0,030 99 73 82| 96| 0972 1,322 1178
65 ‘(’;’é%g‘)azgggge” 152|  284| 362| 3449| 336| 344 173| 00033| 254| o012| 0031 o7 75 81| 97| 1004 1201 1,203
66 z’;’é%gt)agggg;e” 152 284| 2,65| 3449 336 344 173| 0,0033 254| 008| 0031 87 76 81| 87| 1,004 1140 1,079
67 z’;’é%gt)aggggée” 152 284| 367| 3449 320 344 173| 0,0033 254  000| 0,033 69 60 79| 81| 1,167 1348| 1,020
68 \(’l’;%gt)azggzge” 152 284| 338| 3449| 261 344 251| 0,0048 254|  016| 0,058 111 90 88| 95| 0852 1,059 | 1,074
69 ‘(’;’é%g‘)agggzge” 152|  284| 245| 3449| 259| 344 51| 00048 254| 000| 0059 85 81 88| 86| 1014 1,057| 0974
Trung binh | 1,005 1,014 1,23

Hé s6 bién dong | 0,334 0224| 0314

(Ghi chii: két qua tinh todn da cé quy doi cwong dg giira tiéu chuan TCVN 5574:2018 va ACI318-19)




