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Xac djnh kha nang chju cat cua khoa chong cat don 
theoACI314-18 

I ThS. NGUYEN DAC OOC - TrUdng Dai hpc Giao thdng vdn tdi 

TOM TAT: Khoa chong cat dong vai tro quan trong 
trong vioc truyen luc cat giua cac dot due trong 
dam l^p ghep phan doan, kha nang chiu cat ci!ia 
khoa chong cat phu thupc vao nhieu yeu to nhu 
kich thuoc hinh hpc cCia khoa, bo tri cot thep trong 
khoa, luc nen dy ung luc... 06 nhieu nghien cuu 
da duQC thuc hien nhim dua ra cong thuc tinh 
khi nang chiu c§t cua khoa chong cat Bai bao tap 
trung phan tich tinh toan kha nang ch|u luc ciJa 
mpt khoa chong cat don co bo tri cot thep nham 
gdp phan hoan thi^n cong tac thiet ke cung nhu 
khai thac bao duong ket cau cau dam be tong cot 
thep lap ghep phan doan. 

TL/ KHOA: Khoa chong cat, moi noi, kha nang khang 
c^t, cau lap ghep phan doan, be tong due truoc 

ABSTRACT: Shear key played a major role in the 
transmission of shear forces between the segments 
in segmental bridges, the shear resistance depends 
on many factors such as the size of the shear key 
geometry, reinforcement in shear key, prestressing 
compressive force... much research has been done to 
give the formula of shear resistance of shear key This 
paper focuses to determine and caculation the shear 
resistance of single shear key with reinforcement It 
can help to design and manage bridges 

KEYWORDS: Shear key, joint, shear resistance, 
shear strength, segmental bndge, precast concrete 

I.DATVANDE 
Ddi vdi eong nghe l ip ghep phan doan, nhieu nude 

tien tien tren the gidi da ap dung de trien khai xiy dyng 
nhdng eong trinh ed quy md va ehieu dai Idn, yeu eau 
tien dp thi cdng nhanh. 

Nhdng nam gan day, mdt sd dy an Idn ddi hdi tien 
dp thi cdng nhanh nhu du In tuyen metro Ben Thanh 
- Suoi Tien, TP Ho Chi Minh; dy an Tan Vu - Lach Huyen 
(TP. Hai Phdng}.. ap dung eong nghe thi cdng lap ghep 
phan doan ket cau nhjp sd dyng mdi ndi khda chdng 
cat ciJng keo epoxy va cap du Ung lye. Tuy nhien, tuoi 
tho keo epoxy thdng thudng tU 15 - 20 nam, do do sau 
khoang thdi gian khai thac nay moi ndi xem nhu lam viee 
nhu moi ndi khded lue nen dudng lUetheo phUPng dpc 
cau, trong trudng hpp xau nhat cap du Ung luc khdng 
cdn phat huy tac dung, khi dd lye cat tai moi noi ehi do 
khoa chong cat d i m nhan. 
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Viee nghien edu khi nang chiu eat cda khda chong 
elt khd ed lUc duUng lUc la can thiet nhim danh gia dung 
Ung xdcua khda song cung can nghien edu khi ning chju 
elt cua khda ehdng eat trong trUdng hop khdng cdn luc 
nen dy Ung lye. Nhieu t i c gia da nghien cUu kha nang 
chiu eat eua khoi chong eat nhU Roberts and Breen [3,7], 
Rombach [4], In Hwan Yang [5]... Tuy nhien, cac tac gia 
deu nghien edu xac dinh kha nang chju lUe eua khoa 
ehdng cat ed luc nen dy dng lUe va khdng bo tri cot thep. 

Trong Tieu ehuan thiet ke cau 22TCN272-05 [2] cung 
dua ra edng thUc tinh toan khi nang chju eat eua khoa 
chdng cat khded xet den lye nen duUng lye. 

Bli bao trinh bay each tinh kh i nang ehiu lUe eSt 
theo Tieu ehuan ACT314-18 [1] cua khda chdng elt don 
ed cot thep nhung khdng xet den lUe nen dU Ung lUc 
eung nhutinh toan kha nang ehiu elt eua khda ehdng ell 
theo cac tieu chuan v l theo cae cdng thdc eua cac tae gici 
khic nhau trong trudng hpp moi ndi khong con lUe dU 
Ung lue, viec nay nhim gdp phan kiem soat va hoan thien 
hon ve thiet ke, thi eong va dy bao khi nang pha hoai tai 
vi tri mdi ndi khi chju tac ddng eua eae tai trpng, dae biet 
trong trudng hop moi ndi bi mat hoan toan dU Ung lUc. 

2. XAC DjNH K H A N A N G CHjU LUC CUA KH^A 
CHONG CAT D O N Cd COT TH^P 

2.1. Cau tao khoa chong cit dcrn c6 cot thep 
Khda chong cat dan ed Uu diem kha nang ehiu lUc 

cua mdt khda Idn, kieh thude eua khoa Idn nen de dang 
eho viec bd tri edt thep. Ben eanh do, viec bd tri it khoa 
ehdng eat tren mat cat ngang cung thuan Idi hon eho 
viec ehe tao van khudn va due elc dot lap ghep (H'inh2.1). 

Thdng thudng, thiet ke cac thdng sd cua khda don 
nhUsau: 

H - Chieu cao khda chju cat, 10cm < H < - ; 
C - Ldp be tong bao ve khoing 2.5em; 
e - Gde nghieng cua khoa, 45° < 9 < 60"; 
L - Chieu d i i cua cdt thep neo > 30d, d - Dudng kinh 

cot thep. 

Hmh 2.U Hinh 
dang dien hinh 
cda cic khda 
ch6ng cat don 
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2.2. Kha nang chju cit cua khoa dorn co cot thep 
Gil sd mat elt ngang chi bo tri mot khda chong cat 

don, khi do thiet ke mat c^t ngang chiu el t tuy thupevao 
truyen luc c i t se duoc dua tren phuong trinh: 

<t'V„>V^ (1) 
Trong dd; V„ - Sdc khang cSt danh dinh (KN); 
V^ - Sdc khang c i t tinh to in (KN); 
i|i - He so chiet g i im sUc khang. 
Sdc khang cSt danh dinh V^ cua khda don theo 

ACI318-14 duoc xac djnh nhU sau: 
-Trudng hop cdt thep ma sat elt vudng gdc vdi mat 

phang ehiu c§t thi sUe khang cat danh djnh duoc tinh 
theo edng thdc: 

Trong dd: 
V^ - Sdc khing el t danh djnh, lb (lb ^ 4.448N); 
\f - Dien tich mi t elt ngang thanh cdt thep ehju 

elt, in^ {1.0 in = 25.4mm); 
f - Gidi han ehiy eua edt thep khdng Ung suat trUdc, 

psi {spi = 6.895kPa - 6.895 kN/m^ = 6895 N/m^). 
)i - He so ma sat gida be tdng va cdt thep dupc lay 

theo Bdng 2.1 dudi day. 

Bing 2.1. Bing xie dinh he soma sat 

eiguklfnbgmatti^pxi la sit n 
Be tong 66 lien khoi 
Hal Icip be tong do Ihai gian khSc nhau 
be mat dtfoc tao nham Coi thieu 1 /4in 

Hai ldp be tong do thdi gian khSc nhau 
be mat khong duoc tao nham 

Be tong do tren mat th^p khdng iOn 

X=1 0 doi 
viSi be tong 
thudng. 

-Trudng hpp cdt thep ma sat eat dat xien gdc so vdi 
mat phing elt, sUc khang el t danh djnh se dupe tinh 
theo cdng thUc: 

f ' „=A. / / , ( / ' s ina + cosa) (3) 
Trong dd: 
V^ - Sdc khing el t danh djnh, lb (lb - 4,448N); 
A î- • Dien tich mat eat ngang thanh edt thep chju 

cat, in^ {1.0 in = 25.4mm); 
f - Gidi han chay cua cdt thep khdng dng suat trUdc, 

psi (spi = 6.895kPa = 6.895 kN/m= = 6895 N/m^); 
(1 - He sd ma sat giUa be tong va cdt thep dupc lay 

theo Bdng 2.1; 
a - Gdc nghieng gida cdt thep elt va mat phang ci t 

(Hinh 2.2). 
.— Vet mil gia dmh va 

/ miit phang cat 

Vet niJrt gia dinh va 

mat phang cat 

— Lire cat 

Lire nen trong 
thanh c6t thep 

b) - Luc nen trong thanh cot thep (khdng xet) 
Hinh 2.2: Md phong luc cat va cot thep chju cat 

- Chi xet nhdng thanh cot thep ehiu lUc keo trong 
mat phang elt; 

-Trong mpl trudng hpp sdc khang cat danh djnh khdng 
duoc vuot qua elc gia tri eho trong Bdng 22 dUdi day: 

Bing 2.2. Gia tri gidi han sue khang cat 

Loai be tong Gia trj sure khang cat I6rn nhift Ghi chi) 

Belong lien 
khoi lioac 
be mat dt/oc 
tao nham toi 
thieu 1/4in 
TrUdng hop 
khac 

Gia tri thap 
nhat trong (a), 
(b) va (c) 

Gia tri thap 
han cua (d) 
va(e) 

0 2 / ;A , (a) 
(480+0.08/;)A, 

800A, (e) 

Trong do: 
f[ - Cudng dp be tdng, spi; 
A - Dien tieh mat eat ngang be tong truyen lUe elt, in^ 
2.3. Vl du tinh sure khang cat danh djnh theo 

ACI314-18 
2.3.1. Cau tqo khda chong cdt ddn thiet ke 
Cau tao khoa ehdng elt don dang hinh thang duac 

the hien nhu Hinh 2.3, vdi cac thdng sd cu the nhU sau: 
Chieu rdng khda chdng ci t 300mm, chieu cao khoa 
100mm, ehieu dai khda chong cat 300mm, chieu day 
Idp be tdng bao ve 25mm. Khda duac bo tri hai ludi edt 
thep, mdi ludi gom 02 thanh xien gdc 45° va 3 thanh n i m 
ngang dUdng kinh cot thep 10mm, gidi han ehay cua cot 
thep 400 N/mm^ be tdng cd/^ - 40Mpa. 

/ 
Lire keo trong 

ihanh cdt thep 

6010 

• ft^" '" 2010 

a) - Luc keo trong thanh cdt thep Hinh 2.3: Cau tao va bo tri coi thep khoa chong cat don 
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2.3.2. Tinh todn khd ndng chiu cdt cua khoa dan theo 
cdng thdc cda ACI314-18 

Kiem tra gidi ban gia tri Idn nhat cua V^ vdi Â  la dien 
tieh mat cat ngang be tdng truyen lUc elt, Â  = 90.000mm^ 
= 139.5in=, g i i trj V^̂ ^̂  dupe the hien trong Bdng 2.3. 

Bing 2.3. Bang xac dinh gia tri 1/^^, 

, Loai be tong 

r V6i be tong 
1 thucing 

Giiiriian 
Bonvi 

[al 1 0 2 / A , 

(b) 1 1480 +0 ,08 / )A 

(C) 1 1600 A, 

n h a t c u a V = mm[(a),(b),U)) 

Lb KN min[(a|,(b),(c)l 

16185655 1 719,94 

13170262 ' 58581 S8581KN 

223200 00 992 79 

Vdi cau tao v l bd tri cot thep eua khda don nhu Hmh 
2.3, kha nang ehiu lye cua khda chdng eat dUOc xae djnh 
theo edng thUc sau: 

Trong do: 
- y = 1.4 - He so ma sat, vdi be tong do Hen khoi y -

1,4X,A=1 doi vdi be tdng thudng; 
- A = 474mm^ la dien tieh mat elt ngang cac 

thanh cdt thep dat vudng gdc vdi mat phang cat (6 
thanh dIO); 

- A = 158mm^ I I dien tich mi t eat ngang cae thanh 
edt thep dat xien chiu keo tren mat phang cat (2 thanh dIO); 

- a - 45° II gde nghieng cua thanh edt thep; 
- y^^ /= 400N/mm^ - Gidi ban chay cua cdt thep dat 

thcing gdc va dat xien so vdi mat phang elt. 
Thay eae thdng so tren vao cdng thUe (4) ta ed V^ = 

328.09 KN < V^̂ ^̂ . 
2.3.3. Tinh todn so sdnh vdi cdc tieu chuan khdc 
Vdi kich thudc khda chdng ci t nhu tren, tien hanh 

tinh toan khi nang ehju elt eua khda theo eae tieu ehuan 
va cac tae gia khae nhau trong trUdng hpp khong xet den 
luc nen du Ung luc. 

Ket qu i tinh toan duoc the hien trong Bdng 2.4. 

2 

3 

5 

Bing 2.4. Bing tong hpp tinh khi nang chiu cit V^ 
theo cac tieu chuan va cdng thiic cua cac tic gii khac nhau 

Tieu thuini 
UnglhOc 
cda tic gii 

22TCN272-0S 
Eumcode 1 

Mnglhactlnh d,v"fKN|'^'" 

\ . = |lA,„f„•^A.,./„m•'<x + c^^^i 32S09 

>:-:JT 
.-.=,,,j7:o«M 

OIN«27tll l) V -043r ,As in45° 

S69 21 

SIS 93 

Roberts vfi Breen i - f, J / 0«M 56699 
Rombatk I-, =0 .5J / , , ) , , 25200 

. H , C H . 1 

A . - A , 1 

K = KS.,-f 

/,=/.f-0,14 

Bieu do so sanh gia tri Vn (KN) tinh theo cac 
tieu chuan va cong thuc cua cac tac gia 

_B- l = | - - | ^-
ACI314-18 22TCNZ7Z-05EUROCODE2 DIN4;27|III) ROBERTSVA ROMBACK 

Hinh 2.4: Bieu do so sinh gia tri Vn tinh theo ACI314-18va theo 
cac cong thiic cua eae tie gii khic nhau 

Tii bieu do so sanh ta thay gia tri V^ tinh theo ACI314-
18 n im trong g i i tri trung binh 

3. K I T LUAN VA KIEN NGHj 
Khi nang ehju elt cua khda chdng cat dPn trong 

trUdng hpp khdng xet den lUc nen du dng lUc tinh theo 
Tieu chuan DUc {DIN4227) 11 thap nhat do ehi xet den mat 
phang chju c i t cua khda ehdng cat. Khi nang chju catV^ 
tinh theo AC1314-18 nam trong khoing trung binh so vdi 
cac tieu chuan va elc eong thUe eua cic t i c g i i khac. Do 
dd, khi thiet ke khda ehdng cat don theo ACI314-18 can 
tien hinh tinh toan so sanh vdi elc tieu chuan khae nhau 
de hieu chinh gia tri V^ phu hpp. 

Kha nang ehiu el t eua khda theo AC1314-18 ehi phu 
thuoc vIo cot thep dat th ing gde va cot thep ehiu keo 
trong mat phang cat, do do trong thi eong can kiem soat 
chit che viee bd tri cot thep (dung cu ly, gdc nghieng...). 

Ket qua tren chi de cap den khda chong ci t dOn, 
chUa xet den anh hUdng lan nhau gida cae khda chdng 
cat khi bo tri nhieu khda chdng cat, t ie g i i kien nghj tiep 
tyc nghien cUu anh hUdng lan nhau gida cae khda chong 
cat khi bd tri nhieu khda tren cung mat cat ngang, 
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