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oy 1. Boi canh phat trién cong nghé

1) Cac dlém Vf’lll dé cua Viéc l{’lp di:lt khe co glén (Cac van de voi khe co gian)

4 Lép dat khe co gian (khe co dan la gi):

La phu kién duogc lép dat cho cau dé viéc thong xe dugc ém trong moi trudng bé mat cau ludn phai tiép nhan d6 dich
chuyén(tinh tién) theo phwong ngang tiy theo su thay d6i nhiét d6 hay bién dang. Ngoai ra khe co gidn phai chiu luc
tac dong lién tuc tai chinh vi tri bé mit.

(La phu kien duoc lap dat tai vi tri cac khop noi cua cau dam bao cho viec luu thong xe co duoc
em ai, noi ma be mat cau thuong xuyen bi dich chuyen theo phuong ngang do su thay doi nhiet

do hoac do bien dang cua cau, ngoai ra khe co gian phai chiu luc tac dong lien tuc tai vi tri be

mat do hoat dong xe chay hang ngay.)

v Céc van dé khi lap dit khe co gian
- Van de tu phia l&i xe: Phét sinh ra tiéng 6n va do rung tai vi tri di qua khe co gidn khi xe luu thong trén cau
-Van de tu phia chu dau tu: Phat sinh hu hai nhiéu lan do tai trong xe, anh huong ket cau cau —

La nguyén nhan din dén ting thém chi phi quan Iy hw hai vé méng va cu triic ha ting cau.

v Din chitng vé hw hai khe co giin

Do khe co gian bi rinwoc lam yeu
ket cau ha tang
Huw hai kheo co gian

Nurt bétong / LUn

g~ - DRSS )) Dé nang cao kha ning thong xe va giam chi phi LCC
= : Kiém tra phuwong an loai bo khe co gidn




2) Nhirng no luc loai b6 khe co gidn

v’ Phat trien hé thong cdu dirong khong khop naéi-khéng khe co gidin de dap ung yeu cdu ciia chu dau tu

v’ Cau khong khop noi : La hé thong cau tiép nhan do dich chuyén thudc ciu tric cau tuy theo sy thay doi cua nhiét do hay

bien dang bang he thong diéu chinh co gidn (CCJ) ndi tir ban mat cau dén cac Mo tru cau.

Phan loai cau khong khop noi

Phan loai Céu lién khoi Céu ban lién khoi Mo rong ban mat cau
TR
B10| (Cycle Control Joint) HUE=EEA
— ) l N
a azmas | L]
Hinh vé & /
31 thich e gy eramolm / I—
glai thic A Méng X o ut |21 0 mey WA
vus Hus /25wy e K. Mﬁi nﬁi X = = =Y
Moinoi X FOIE X
Phan loai « Dam céu vudng goc va bd tri binh « Dam cau vudng goc va b tri hinh binh « Dam ciu vudng goc va bd tri hinh binh
Binh dién hanh hanh hanh
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Goc chéo
. « Can dép dat trude, Chiéu dai coc . N
biéu kién (Trén 6.0m) * Khong gidi han * Khong gidi han
nén dat o s (Méng cau + Goi cau dc 1ap) (Méng cau + Goi cau doc lap)
* Kho ap dung voi nén dat yéu
s ... | * Caubétong: 120.0m « Cau bétong : 225.0m . ..
Chiéu dai * Luong co gidn : Dudi 60mm

« Cauthép:

90.0m

« Cau thép : 135.0m




(1) Vi du ap dung cau dwong khong khe ndi
— My : Tur nhitng nam 1950~1970 da dugc ap dung va kiém chimg hoan thién va da c6 ban vé& tiéu chuan hoa
Khi théa man cac diéu kién cho phép ap dung véi loai cau vira va nho c¢6 chiéu dai dudi 120~150m - Uu tién

chon luya

Is bridge within limits for Has a waiver been Is bridge within limits No Has a waiver Is bridge within limits No Has a waiver been
length, skew, and thermal granted? for length, skew, and been granted? for length, skew, and o oranted? No
movement for full integral? thermal movement for thermal movement for
Yes semi-integral? deck i
Yes
= Y Y
Are steel F-piles being Does the design and = - Yes =
used, are they atleast 25 | no | check calculations Are bridge girders Hasawaiver
in length and do they support the use of No straight and parallel? been granted Can substructure
penetrate at least 5’ into shorter length piles, " handle design forces No
undisturbed soil with 10° of alternate pile types, (lateral forces on
fill or loose material under and/or pre-boring? skewed bridges)?
the footing? Yes Can substructure
L handle design forces No Yesl
Yes (lateral forces on
: skewed bridges)? USE DECK SLAB EXTENSION DESIGN
1 Elcyiatar seory. Wik See File Nos. 17.08-1 thru -30
the limits of piles No Vesl
regardiess of whether »
f:ountermeasures can be USE SEMIIINTEGRAL ABUTMENT DESIGN End of deck slab
installed? See File Nos. 17.06-1 thru -28
Yesl Finished grade
Would subsurface material No
conditions allow driving End of deck slab
piles to pile bent approach slab
tolerances? Sec. 403.06(f) approach slab Finished grade E
Yes
Is depth from final grade to No | Has a waiver been No
bottom of pile cap < 17'? granted? ) 1
£ |
Yes Yes pook ol abutment backwall— !
backwall
Are bridge girders straight No | Has a waiver been No USE VIRGINIA
and paraliel? granted? ALTERNATE ABUTMENT
- Expanslon bearihg See File Nos. 17.10-1 thru -10
Yes —] Yes Face of abutment
Can a single row of steel
H-piles adequately handle
lateral forces? [*—End of deck slab Beginning of b’\"uh! Tooth Expansi Joint
back ot obutment [ 6
Yesl approach slcll:—\ /—F[r[shed grade backwal | ~Finished grade
USE FULL INTEGRAL ABUTMENT DESIGN = 4
See File Nos. 17.04-1 thru -42 5 v SHeei '
t—Steel/prestre
?aka ol % Conventional abutments with joints may
ntegrd L] Moment be used only with the approval of a srof abutment aten
packed ;:Ie"ef design waiver by the State Structure o oemme h
nge L : e
and Bridge Engineer
Plle
ABUTMENTS VoL v -PART 2
DATE: 06Feb2012
GENERAL INFORMATION AND SELECTION CRITERIA b
SELECTION ALGORITHM FILE NO_ 17017

Guideline ap dung cho cau khdng mdi ndi Guid (Virginia DOT)
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(2) Tinh trang trién khai cau khong khop noi (cau ban lién khoi) tai Han Quoc

Nam 1998 : Thi cong lan dau tién tai Pyeong Cheon( Cau cao tdc ndi tir Daejeon dén Tongyeong)

Niam 2000 : Cong ty xay dung cau duong Han Qudc tién hanh thi cong thir nghiém va quan sat theo ddi tai 13 ciy cu

Nam 2009 : “ Ban hanh phuong cham thiét ké cau duong theo hinh thirc ban lién khoi (Cong ty xay dung cAu dwong Han Quoc)

Niam 2012 :“Ban hanh phuong cham thiét ké loai bo khe ndi, ning cao ciu tric tudi tho cau duong. (Cong ty xay dwng cdu dudng Han Qudc)

Niam 2013 :“Kiém tra tinh ap dung cau khong khe ndi” (Téng cuc quan 1y dat dai thanh phd BuSan)

— Pé giam thiéu hoa chi phi LCC, cac nha thau dang trién khai 4p dung wu tién cAu khong khe noi

Noi dung chu yéu viéc kiém tra tinh mg dung cau khong khe ndi

Tiéu chuan thiét ké cau duong (Bo giao thong van tai)
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3) Hién trang quan ly bao dudng duy tri ciu duong

v’ Trong nhitng nim 80~90 v&i sy xudng cip cua hé thong cau dudng din dén ting chi phi bao dudng duy tri—

Tinh cép thiét ciia viéc giam chi phi duy tri quan ly

( Nam 2014, udc tinh chi phi thay khe co gidan khoang 74 ti Won) (1000Won=0.90 USD)

v’ Do thudng xuyén phai thay khe co gidn din dén gian tiép ting chi phi xa hoi — Can thiét du nhip h¢ thong ciu khong

khe noi

33.6%

3. MBOIE
(16.1%)

. e
7. ZHR20%)

\ (43%) & o1 1%
9. 2XH0 5%

10. Y2EW0.5%)
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S6 1an thay thé phu kién 1ip dit trong khi bao tri tudi tho cAu

>

Pé tang thém tinh thuan loi trong quan 1y béo tri ciing nhur
hiéu qua kinh té
Can phat trién cong nghé bao tri khe co gidn véi khai niém méi




2. Cﬁllg Ilghé NJBR (Cong nghé bao tri khong khe noi, khong cin
( ) lip dit khe co gidn)
1) Khai niém cong nghé
v L& cong nghé bio tri cAu duong khong khe ndi st dung tAm be tong diic siin (Precast) co tinh chét ban
vinh ctru khong can duy tri bao dudng dinh ky thay cho viéc lip dit khe co gidn dbi voi cac cong trinh cau
duodng cti phai duy tri bao dudng dinh ky.

2) Yéu t6 cau thanh chii yéu

Tinh lién tuc mat cau-=--------===-========== 1 [mmmmmmmmmmmmmmmm—mm—mmmm oo PC(Precast)
1 1
. cR o seA A x an . LA [ ! . ,
* Giam thiéu tiéng on va dj rung khi thong xe i i = Giam thiéu héa un tic xe do thi cong nhanh
* Loai b6 cac nguyén nhén chii yéu giy hw hai bé mat, 238 ot \ ' = Piam bio chit lwgng cung hi¢u qui kinh té do
i L dwrgc san xuét tai nha may.
: Ef& 50| H T=15mm \
: o
: o
1

=

Jim

o

Ldp ddt diéu chinh dé co gian(CCJ)

= Lip dit tai mit gdi cau di dong (Khong cin tai mit goi cau cb dinh)

= Pj co gidn ciia cAu di sir dung trén 5 nim cé kha niing giam thiéu khoang cich co giin
khoing 65% so véi ciu méi thi cong.

* Phin loai iip diit diéu chinh co gidin

5 Asphalt Concrete Plug Joint @ el SEA
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3) Cac dac diem chi yéu so véi cong nghé cii
v/ Cong nghé bao tri co gidn cau dudng chu trong dén viec gizm do co gian theo thoi gian

Tinh toan lugng co gidn cta ciu duong nodi chung, trudong hop ciu trén 5 nim, ngoai trir sw bién dang va su co ngét kho

v Sw khac biét giira cong nghé cii khi bao tri khe co giin
- Hinh thirc cau : Cau dam PSC d3 duoc cai tién
- Chiéu dai cau : 6*40.0=240.0m (chiéu dai co gidn 120.0m)
- Khi thiét ké chiéu dai co gidn dugc tinh bang = khoang h& (Gap)/2 + AL+t + Al-t + Alc + Als + khoang hé (Gap /2
= 15+ 24+ 24 +24+ 12+ 15=114mm ( Ap dung trang 135-Khe co gian ring lugc)

A+ ALt Alo Als

0{%’—%}@ ‘ 01|$+ =k
r———— T T T |
| | 1 | |
| | | | |
T A~ | | 1 | |
Fay [=] —_—
SH= 0 mo : o
| | | | |
| | 1 | |
L _ | 1 | |
AN NEE S
A2[=ol ZZA|
F X2 A(Tmin)
A XAl (Tset)
i L E D2 T A (Tmax)
MR AT
39mm
. Z 52t 114mm




v" Lwong co gidn khi bao tri khe co giin ( Ap dung chung trén 5 nim)

- Luong (do) co gidin = AL+t + Al-t = 24 + 24 =48mm (Ddi chiéu vai khi thiét ké thi 42% hoan tit bao gdm bién dang, co ngét kho)

v So sanh cong nghé bao tri khe co gian

Phan loai Ap dung cong nghé bao tri cii

Ap dung cong nghé NJBR

AlcAls Af+t ALt

ofRef2 | odRa/2

el =

>

Cif
Banve | |

El

A XA F2F
75mm
Z O F7F114mm

EbMESHR A+t ALt

)3
o
|

A XAl T

50mm
=) 7.2t

74mm

—  Chi thay thé khe co gidn véi tinh trang duy tri duoc
khoang cach co gidn gidng thiét ké ban dau (Chi thay the
duoc khi khe co gian con duy tri khoang cach nhu tke ban
dau)?

Dic tinh | — phat sinh tai trong xung dong Khi chiéu dai co gian toi
da dén 51mm

- Phét sinh lyc tac dong 16n tai vi tri lién két 1p dat khe
Co gién véi ket cau ngam.

— Dan dén phat sinh tiéng on va hu hai khe co gian

— Tai tinh toan lai khoang cach thiét ké bang cach ap dung
tAm diic sin (Precast) (Khoang cach thiet ke duoc thiet lap lai
bang cach su dung cac tam duc san

— Kbhi chiéu dai co giin t6i da 26mm, giam phat sinh tai
trong xung dot

— Kha nang giam thiéu luc tac dong tai vi tri lién Kkét lép dat
co gidn véi ciu tric lye truot

— Kha ning phat sinh tiéng 6n va hu hai tai khe co gi&n

(Khong phat sinh tieng on va giam thieu hu hai tai khe co gian)
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4) So sanh véi cong nghé bao tri khe co gian cii

Cong nghé cii Cong nghé NJBR

@ Can phai béo tri dinh ky @ St dung ban vinh ciru sau khi thi cong 1 lan
% Tién hanh thi cong thay thé theo chu ky 6-7 nim

% Kiém tra chit tram 16t (filer) khi phi lai mat dudng
— : —

&

o z =
| v i ¥ " .
1 LS ot k -

L

. o o @ Loaj bo ngudn gbe gy ra su kho chiu cho ngudi sir
@® Gay ra su kho chiu cho nguoi str dung
A S n i .x . |gung
% Phat sinh tiéng 0n, 9 rung vai khe co gidn thép | o . » a PR

Tinh thong xe wu viét do dugc lien khoi hoa voi

61 trén mat duong.

mat duong




v Phan tich tinh kinh té

(1000Won=0.90 USD)

Hang muc

COng nghé cii

Cong nghé¢ NJBR

San suat/ lap dat khe co gidn

1.600.000(won)/m x 20.9m = 3,344 01
= 33.440.000 won

San xuat/ lap dat tAm dac san
(Precast)

600.000 (won)/m x 20.9m = 1,25401]
=12.540.000 won

V& bé tong ¢t thép/ Puc tai chd

409k4(=400.000 won)/m x 20.9m = 836
a2 = 8.360.000 won

600+ (=600.000 won)/m x 20.9m = 1,254
aFRi= 12.540.000 won

Chi phi thi cong thay 1 lan

4,1809H&=41.800.000 won

2,612+ (63%)
=26.120.000 won

Chi phi thi cong bao tri ting
tudi tho

4,1809+24(41.800.000won) x 28](2 lan)
=9,1809H21=91.800.000 won

Phan tich chi phi LCC

13,3608H4=133.600.000 won

2,6128H =26.120.000 won

* Ap dung khe co gian rang lugc No 100, Quéc 16 4 1an xe, tudi tho cau duy tri 30 nam/2 14n bao dudng

) So v&i cong nghé béo tri cii

Vuot troi vé tinh kinh té, tinh duy tri quan 1y, tinh thuc tién cao




5) Thir ty thi cong

ot
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Cong doan dong nhat v4i cong nghé bao tri khe co gidn cil

)) Tang cudng tinh luu théng xe clia cac cau cong cong
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6) Pham vi rng dung cong nghé

= Gbi cau cb dinh: Kha nang ap dung d6i voi tat ca cac loai cau (Khong c6 han ché véi hinh
thirc cdu va chiéu dai)
= G6i cau di dong :

- Chiéu dai cau quyét dinh kha ning ap dung tiy vao vi tri mit c¢6 dinh va hinh thirc
phia trén mit cau

- Pugc quyét dinh tity vao khoang cach giira gbi cau ¢é dinh dén goi cau di dong

- Cau bétong : Trong khoang 140m tir mit c¢b dinh cua gbi cau

- Cau thép : Trong khoang 95m tir mit ¢b dinh cua gbi cau
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THANK YOU




