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TGM TAT

Bai bao tap trung vao dd cing hitu higu cia ddm ndi cao trong ket
céu |di nha cao tAng vai ti sd sd' //7nha hen hoic bang 2. Dir ligu
thi nghiém goim 48 mAu thi nghiém duoc béo cao trong nghién ciu
trudc lign quan dén cac mau ddm ndi cao bé tong cdt thep vai /7
<2 duge tap hop trong nghién ciu nay. Cac phuang phép tinh da
cirng hiru higu hién hanh nhw ACI 318, ASCE 41, NZS 3101, Paulay va
Priestley, Vu &t a/ dugc trinh bay. Két qué so sanh vai két qua thyc
nghiém cho thdy ma hinh dé xuat cia Vu &¢ 4/ cho két qua da cing
hitu higu ciia ddm ndi cao bé tang cdt thep vai da tin cay cao.

Tir khéa: Dam ndi; di cing hitu higu; ing xir cét.

ABSTRACT

This paper focuses on the effective stiffness of reinforced concrete
deep coupling beams with an aspect ratio of lower or equal to 2. A
database consisting of 48 conventional and diagonal reinforced
concrete coupling beams is collected. The existing models in the
design codes and previous research studies related to the effective
stiffness of these structures such as ACI 318, ASCE 41, NZS 3101,
Paulay and Priestley, Vu & @/ 's ones are investigated and
compared. The comparison indicates that the proposed model by
Vu &t a/ produces the most accurate and reliable model.

Key words: Coupling Beam; effective stiffness; shear behaviour.

1. MG PAU

DO cling hiu hiéu cta két cdu bé téng cét thép dong vai tro
quan trong trong phan tich ing x{ cta loai két cdu nay. Gia tri cta
d6 cling hitu hiéu sé anh hudng dén noéi luc va chuyén vi clia két
cdu. Ngoai ra tan s6 giao déng va do déo clia toan bo két cau dudi
tac déng cia déng dat chiju anh hudng rat I6n ti gid tri ctia dé ciing
hitu hiéu nay. Vai tro nay clia d6 cting hitu hiéu da dugc cdng déng
nghién ctiu vé dong dat cong nhan.

Vach chiu cét la mot trong nhing két cau chinh chéng lai tac
dong cua tai trong ngang do dong dat gdy ra trong nha cao tang.
Két cau cla vach chiu cat thudng hinh thanh tir nhitng don vi vach
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nho dugc lién két véi nhau badi cac dam néi. Nhiing dam néi nay cho
phép cac 16 rébng nhu clia s6, clia chinh hinh thanh & nhiing vach
chiju cat nay. Cac dam néi nay déng vai trod vo cing quan trong trong
viéc truyén luc cat trong cac don vi vach nhé cla vach chiu cat. Do
d6 d6 cing hiiu hiéu ctia loai dam néi nay can dugc tinh toan chinh
xac dé phan tich dugc phan bé néi luc trong hé vach chiu cét trong
nha cao tang chiu tai trong dong dat.

Theo tiéu chudn NZS 3101 [1], Paulay va Priestly [2], Taranath [3],
d6 cting hitu hiéu ctia dam néi bé tdng cét thép phu thudc vao tisé
(I/d). Vu et al. [4] da st dung gian &o dé tinh ra chuyén vj cat cda loai
dam nay, st dung két qua nay Vu et al. [4] da dé ra cong thiic dé tinh
d6 cling hitu hiéu cda loai dam nay. Vu et al. [4] chi ra rdng d0 cling
hitu hiéu khéng chi phu thudc ti sé (I/d) ma con phu thuéc va cudng
d6 bé téng, ti s6 thép doc va thép ngang.

Han et al. [5] da chi ra su anh hudng cla thép dai dén cudng do
va d6 ciing ctia dam ndi. Thi nghiém cta Han et al. [5] da cho thay
tang ti s6 c6t dai lam tang d6 cliing clia dam néi. Ameen [6] da thuc
hién thi nghiém dé so sanh (ing x& ctia dam ndi véi thép cudng do
thuong Grade 60 (420MPa) véi thép cudng dé cao Grade 120
(830MPa). Ameen [6] da chi ra rdng viéc st dung thép cudng dé cao
lam gidm d6 cling ctia dam n6i. Ca nghién clu clia Han et al. [5] va
Ameen [6] déu chi ra rang ham lugng c6t dai va cudng d6 thép doc
anh huéng nhiéu dén d6 ciing hiru hiéu ctia dam néi.

Trong s6 cac tham sé dugc dé cap & trén, ti s6 (I/d) la mot trong
nhing tham sé quan trong nhat anh hudng dén (ing xt cing nhu
hinh thai pha hoai cila dam néi bé tong c6t thép. Dam ndi bé téng
c6t thép thudng dugc phan lam 3 nhom tuy theo ti s6 (I/d): dam cao
(véi I/d < 2), dam trung (véi 2< I/d < 4), dam dai (v6i I/d>4). Hinh thai
pha hoai clia dam cao phu thuéc vao luc cét. Trong khi d6 ctia dam
trung va dam dai lan lugt do u6n-cat va uén. Ti lé déng gop cla
chuyén vi cét trong téng chuyén vi ciia ddm cao la nhiéu hon cta
dam trung va dam dai. Trong bai bao nay, d6 cling hiru hiéu cta
dam néi cao dugc tinh toan tir thuc nghiém thu thap dugc trong cac
nghién cdu va dugc so sanh vdéi cac phuong phap tinh todn hién
hanh trong cac tiéu chuan thiét k& va cac nghién ciu trude.

2. DO CUNG HUU HIEU CUA DAM NOI CAO TRONG KET CAU
LOI NHA CAO TANG

DO cling hau hiéu

Trong két cau bé tdng cét thép, c6 2 phuong phap hay duoc su
dung dé tinh dé cing hiu hiéu clia két cau [4]. Cach thd nhat sur
dung d6 cling clia dudng cat tuyén trong biéu d6 luc chuyén vi tai
vi tri luc 75% kha nang chiu cat ctia két cdu. Phuong phap thu 2 st
dung dé cling clia dudng cat tuyén tai cudng do chay déo cla cdu
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kién nhu hinh 1. C& 2 phuong phap déu cho két qua kha tuong
déng. Trong bai bdo nay sir dung phuong phéap tha 2 dé tinh do
cting hitu hiéu thuc nghiém cta dam néi.
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Diéu kién bién ctia dam néi la ngam ngam, do dé gia tri thuc
nghiém ctia mé men quan tinh hitu hiéu:
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Trong d6 E. modun dan héi cla bé tong, va [ la chiéu dai cla
dam.

Ti 56 d6 cing thuc nghiém (k. ):

Kexp = j; x 100% 3)

Trong dé I; la mé men quan tinh ca dam nai.

Cét thép doc va ngang tuong duong cho ddm cé thép xién

D6i v6i dam néi c6 cbt thép xién nhu hinh 2. C6t dai tuong
duong dugc tinh nhu sau:

AT =24, sinsina (4)

Trong dé A, 1a téng dién tich thép & méi nhém thép xién va a
la goc xién clia thép xién. Gia st c6t dai tuong duong nay phan bé

Bang 1. Cong thic hién hanh tinh d6 ciing hitu hiéu cia dam néi

déu doc theo chiéu dai clia dam, dién tich c6t dai tuong duong
trong khodng céach s dugc tinh nhu sau::

Ayg = A;™ x s/l (5)

Do d9, téng ti s6 c6t dai trong khodng cach s:
ApatAvs

Py == 6)

bs
Trong d6 b la chiéu rong cla dam va A, la dién tich c6t dai
trong khodng céch s.

Cot doc tuong duang dugc tinh nhu sau:
Agqcoscos a

py = teaoscose %
Trong d6 d la chiéu cao hitu hiéu ctia dam néi.
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Hinh 2. (6t thép trong dam ndi ¢d thép xién

3. CAC PHUONG PHAP TiNH HIEN HANH

Hé sé chiét gidm don gian dugc sir dung trong hau hét céc tiéu
chuén thiét ké hién hanh nhu ACI 318 [7], ASCE 41 [8] va FEMA 356
[9] dé tinh d6 ciing hitu hién clia ddm néi bé tong c6t thép. ACI 318
[7]1 va ASCE 41 [8] tinh d0 ciing hitu hiéu clia loai dam nay lan lugt la
0.35E.I; va 0.3E.I,. Trong d6 FEMA 356 [9] kién nghi hé s6 chiét
gidm cao han so vdi 2 tiéu chudn trén, hé s nay trong tiéu chudn
FEMA 356 [9] 13 0.5. Tiéu chu&dn NZS 3101 [1], Paulay va Priestley [2],
va Taranath [3] d& chi ra réng ti s6 I/d anh hudng dang ké dén do
ciing nay clia dam néi, va da dé xudt cong thic cta do cing lién
quan dén ti s6 nay nhu dugc liét ké trong bang 1. Vu et al. [4] da dé
ra cdng thuc @é tinh d6 cling hiu hiéu cla loai ddm nay. Vu et al. [4]
chirarang d6 cting hitu hiéu khong chi phu thudc ti s6 (I/d) ma con
phu thudc va cudng dé bé tong, ti s6 thép doc va thép ngang.

Dam néi thudng

| Dam néi co thép xién

ACI 318 (7] O.35Eclg
ASCE 41 [8] 0.3Eclg
FEMA 356 [9] O.SECIg
NZS 3101 [1] 0.41, Al,
Ie = 7 I, = d 2
1+38(7) B+C (T)
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Trond d6 A, B va C la hé s6 phu thudc va chuyén vi déo, u la ti s poisson, £/ la cudng dé bé tdng, pgy 1a ti s6 thép xién (pgq =
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0.9db”"
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4. DU LIEU THi NGHIEM VA SO SANH KET QUA VOI CAC  tinh dd cing hién hanh trong céc tiéu chuén thiét ké va cac nghién
PHUONG PHAP TiNH HIEN HANH cuu trudc. Cac théng s6 cing nhu ti s6 d6 cing thuc nghiém dugc
D{ liéu thi nghiém dugc bao cao trong nghién cuu trudc lién thé& hién chi tiét trong bang 2.
quan dén cac mau dam néi cao bé tong cot thép véi I/d < 2 dugc tap
hop nhu trong bang 2 dé so sanh d6 chinh xac clia cac cong thic
Bang 2. D{ liéu dam néi cao bé tdng cét thép

Beam Type l/d Pv P fe fy Kexp
(%) (%) (MPa) (MPa) (%)
1 Paulay [10] B311 ccB 1.29 0.88 1.5 35 320.6 6.51
2 B312 CCB 1.29 1.65 1.5 35 320.6 6.88
3 B313 ccB 1.29 2.52 1.5 45 320.6 6.67
4 B314 ccB 1.29 2.52 1.5 45 320.6 6.72
5 B391 CCB 1.03 0.88 1.03 32 315.8 4.14
6 B392 CCB 1.03 0.88 1.03 38 315.8 4.15
7 B393 ccB 1.03 1.62 1.03 31 315.8 4.77
8 B394 CCB 1.03 2.52 1.03 43 315.8 4.68
9 B241 CCB 2 0.41 1.67 24.2 320.6 13.04
10 B242 ccB 2 0.88 1.67 38 320.6 10.84
11 B243 ccB 2 0.88 1.67 31 320.6 12.06
12 B244 CCB 2 1.58 1.67 36 320.6 13.93
13 Binney [11] B315 ccB 1.29 244 1.49 37.9 308.2 7.31
14 Kwan and Zhao [12] MCB1 ccB 1.17 1.12 0.47 40.9 525 1.09
15 MCB2 ccB 1.4 1.12 0.46 40.9 525 2.51
16 MCB3 ccB 1.75 1.12 0.47 40.9 525 4.65
17 MCB4 ccB 2 1.12 0.51 40.9 525 53
18 Kwan and Zhao [13] CCB1 CCB 1.17 1.12 0.47 37.8 525 1.18
19 CCB2 CCB 1.4 1.12 0.46 37.8 525 249
20 CCB3 ccB 1.75 1.12 0.58 37.8 525 415
21 CCB4 ccB 2 1.12 0.51 37.8 525 4.2
22 CCB12 ccB 1.17 1.68 0.47 37.8 525 1.56
23 Galano and Vignoli [14] PO1 CCB 1.5 0.84 0.52 48.9 567 34
24 P02 ccB 1.5 0.84 0.52 44.5 567 34
25 P03 CCB 1.5 0.84 0.52 524 567 34
26 Po4 ccB 1.5 0.84 0.52 48.7 567 34
27 Brefa and lhtiyar [15] CB1 ccB 1.34 1.27 0.79 39 517 1.58
28 CB3 ccB 1.34 1.27 0.79 31 517 2.11
29 Binney [11] B316 DCB 1.29 1.26 1.1 33 288.2 6.72
30 B317 DCB 1.29 1.23 1.06 51 306.1 7.8
31 B395 DCB 1.03 1.44 0.77 36 288.9 4.07
32 Kwan and Zhao [12] CCB11 DCB 1 1.04 0.36 38 517.1 1.15
33 Galano and Vignoli [14] P05 DCB 1.5 0.63 0.46 40 567 3.2
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34 P06 DCB 1.5 0.63 0.46 46 567 3.2
35 P07 DCB 1.5 0.63 0.46 54 567 3.2
36 P08 DCB 1.5 0.63 0.46 53 567 3.2
37 P10 DCB 1.5 0.55 0.46 47 567 3.5
38 P11 DCB 1.5 0.55 0.46 40 567 35
39 P12 DCB 1.5 0.55 0.46 42 567 35
40 Ishikawa and Kimura [16] Specimen 1 DCB 1.78 0.4 0.55 42.19 523 3.24
41 Specimen 2 DCB 1.78 0.5 0.82 45.88 523 415
42 Specimen 5 DCB 1.78 0.71 0.82 26.75 523 4.85
43 Specimen 6 DCB 1.78 1.04 0.82 51.23 523 5.06
44 Specimen 7 DCB 1.78 0.5 0.82 51.74 523 3.62
45 Specimen 8 DCB 1.78 0.5 0.81 45.28 387 433
46 Specimen 9 DCB 1.78 0.5 0.81 45.81 724 3.8
47 Tassios etal. [17] CB-2A DCB 1 0.79 0.44 28.5 504 1.24
48 CB-2B DCB 1.67 0.66 0.76 26.3 504 2.68

Ti s6 trung binh cda thi nghiém chia cho mé hinh cla cac
phuong phép tinh ctia ACI 318 [7], ASCE 41 [8], NZS 3101 [1], Paulay
va Priestley [2], Vu et dl. [4] lan luot la 0.200, 0.220, 0.501, 0.490 va
0.950. Két qua cho thdy mé hinh dé xuat clia Vu et al. [4] cho két qua
véi d6 tin cay cao.

5. KETLUAN

Bai bao trinh bay két qua so sanh cac cong thuc tinh toan hién
hanh dé cting hiu hiéu ctia dam néi cao trong két cau 16i bé tong
c6t thép nha cao tang. DU liéu thi nghiém duoc bdo céo trong
nghién ctiu trudc lién quan dén cac mau dam noi cao bé tong cot
thép vdi I/d < 2 dugc tap hgp. Tng quan cdc mé hinh tinh toén do
ciing hitu hiéu cla loai két cdu nay dugc gidi thiéu trong bai bao
nay. Cac phuong phap tinh dé ciing hitu hiéu cta két qua thuc
nghiém clng dugc gidi thiéu. K&t qua so sanh vai thuc nghiém cho
thay: ti s6 trung binh cla thi nghiém chia cho m6 hinh cla cac
phuong phép tinh ctia ACI 318 [7], ASCE 41 [8], NZS 3101 [10], Paulay
va Priestley [11], Vu et al. [4] lan lugt 1a 0.200, 0.220, 0.501, 0.490 va
0.950. Két qua cho thdy mo hinh dé xuat ctia Vu et al. [4] cho két qua
véi do tin cdy cao.
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