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XAC DINH THOT PIEM HOP LY
XE KHE CO MAT BUONG BE TONG XI MANG

Hoang Tung '

Tém tat: Khe co la bo phan rat quan trong trong céu tao téng thé mét dudng bé téng xi mang (BTXM). Tuy
nhién, céac quy dinh hién hanh & Viét Nam déu dura ra cac chi dén thi céng khe co mang tinh chat chung,
khéng xét duoc cdc diéu kién cu thé vé didu kién thi cong ciing nhw céc déc diém riéng lién quan téi tdm
BTXM. Do véy, ndi dung bai béo sé dé cép t&i thoi diém xé khe co théng qua két qua nghién ciru trong diéu
kién phong thi nghiém VILAS 047 [1].

Twrkhéa: Mat duong ciing; khe co; xé khe.

Summary: In design of cement concrete pavement, joints are very important; however, they are only
generally mentioned in relevant existing construction regulations in Vietnam with no consideration of
specific conditions of construction and characteristics of the concrete installed. This article therefore tries
to determine the appropriate saw-cutting time window for the joint, using research results of the lab VILAS
047 [1].
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(® 1.Gisithiuchung

Do qua trinh co ngoét clia bé téng, kém theo
ma sat véi l16p moéng, trong tAm BTXM sé& hinh
thanh cac (rng suét kéo, kéo udn, lam cho tAm bj
ntrt, dac biét 1a nirt ngang khéng kiém soéat. Do vay
trong xay dwng mat dwéng bé téng xi mang, hang
muc khe co dwoc thiét ké véi muc dich ratré rang la U e, §
gidm cac vét nirt khong kiém soat, dinh hwéng cac L /L\/ —\} s
vét nirt t&i cac vi tri da xé khe, déng thoi co thé xdr Iy A \:\] s
khe dé bit kin vé&t n(rt, khédng cho nwéde thdm xudng L
dwéi ting mong. Dé khe co hoat déng cé hiéu qua,
thi thoi diém x& khe dac biét quan trong, ¢ lién Hinh 1. Hién tugng vét nut khéng kiém soét
quan mat thiét t&i qua trinh co ngét clia bé téng [2). do co ngat (khi khdng co khe co) [2]
@ 2. Anh hwéng cha thei diém xé khe t&i chatlwgng khe co
2.1 Trweong hop xé khe sém qua
N6i dung vira trinh bay & trén da cho thay, néu xé khe tai thdi diém tAm bi gidm nhiét dé, thi viéc hinh
thanh khe co rat thuén lgi. Néu xé khe sém qua, bé tdng chwa da dé cirng dé co thé chiu tac déng cla ludi
cwa va hoat ddng clia may cwa trén bé mat tAm. T d6, c6 nguy co' xay ra cac hw héng nhw pha vé ciu tric
cla bé téng khi chwa kip ninh két (Hinh 1) hay gay bong bat, v& mép khe co (Hinh 2a) [1]. Bén canh dé, trong
qua trinh cwa, “mun cua“ la bé téng con twoi sé dong lai trong khe, sau dé tiép tuc ninh két, 1am “tac* khe
(Hinh 2b). Theo cac nghién ciru [1], [10], tuy theo diéu kién thoi tiét khi hau va loai vat liéu, thei gian xé khe
s&m thuéng trong khoang tir 1 gier dén 4 gidr ké tir IGc d6 bé téng.
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a. Hién tuong bong bat mép khe co

A AT

b. Hién tuong khe noi bj tac do "mun cua*®

Hinh 2. Mét sé hw héng khe néi do cét khe sém qua

2.2 Trworng hop xé khe muén

Trai voi tredng hop xé khe sé'm, trong tredrng ho'p nay, mun cwa chi ton tai & dang bot, khdéng cé kha
nang ninh két, chi lam tac khe khi khéng co bién phap thdi rira, lam vé sinh. Tuy nhién, do dG théi gian nén
qua trinh ninh két ciia bé téng dién ra, kéo theo sw co ngét clia tAm, gay ra cac pha hoai dang nirt khéng
kiém soat [3] [7] [9]. Hién twong nirt nay phat trién manh khi nhiét do trong tAm, phia trén mat, giam trén 7 do
(Hinh 3) [4] [5]. Bén canh do, viéc xé& khe mudn, khi bé téng da dat cwérng do cao sé lam anh huwédng truc tiép
téitde do thi cong, 6 nhiém tiéng on (Iwdi cua cat vao bé téng cirng) (Hinh 4).

136m

—\'B.Bm__. =

36m

Hinh 3. Hién tuong nit doc tdm (khdng kiém sodt) khi thiéu khe co [3]
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Hinh 4. Hién tuong nit ngang tdm (khong kiém soat) khi thiéu khe co [3] [8]

2.3 Thoi diém xé khe hop ly

Theo [2], [3], [6] th&i diém xé khe hop ly nam
trong mét khoang thoi gian (SW-Sawing Window)
2 giév, da dé tranh cac hién twong vira néu & trén do
x€ mudn hodc xé sém qua (Hinh 5).

Theo [3], [4], thoi diém x& khe phai két thuc
khi nhiét d6 trén mét tdm (bén trong tAm) bat dau
gidm. T cac néi dung trén, tac gia da tién hanh
thwe nghiém, do dac nhiét dd trong tAm bé téng xi
mang k& tlr khi d&. Cac thi nghiém nay cho phép
xac dinh thdi diém nhiét do bé mat tAm bat dau
giam. T do, tam théi ap dung két qua da nghién
ctru vé& khodng thoi gian 2 gid SW & trén dé xac
dinh khoang thoi gian xé khe hoply.
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Hinh 5. Thoi diém xé khe
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@ 3. N6i dung thi nghiém

Céng tac thuwe nghiém do nhiét dé trong khéibé téng dwoc thwe hién tai phong thi nghiém VILAS 047
va hién triong tai Nam Giang, Nam Ban, Nghé An. Ndi dung chinh cla thi nghiém nhw sau:

3.1 Vatliéu dau vao

Thanh phan bé téng xi m&ng mac 300 dwoc thiét ké theo tidu chuén thiét ké: sb: 778/1998/QD-BXD-
2000 va tinh toan tai phong thi nghiém VILAS-047.

Sé6 lieu dau vao: mac thiét ké: M300 daN/cm’ & 28 ngay; tiéu chuan thiét ké: s6:778/1998/QDP-BXD-
2000; khdi lwong riéng clia xi mang Poocland hén hop la 3,0g/cm’, str dung hai loai xi méng: Hoang Mai,
Nghi Son; khéi lvong riéng cla cét liéu Ién (da dam): 2,68 g/cm’; khdi lwgng riéng cda cdt liéu nho (cat
vang): 2,66 glcm®; khdi lwgng thé tich xbp ctia CLL (da dam): 1,40 g/cm’; khéi lwgng thé tich xép cda CLN
(cat vang): 1,38 g/cm’; mé dun dé Ién cha CLN (cat vang): M = 2,85: loai da dam mé da Hoa Binh c6
D,...=20mm va 40mm; loai cat Séng Hdng c6 c& hat < 5mm; phu gia hda déo Placc 02A.

Thanh phan héa hoc clia cac loai xi mang va thanh phan bé téng dwgc chira & Bang 1 va 2. Két qua
phén tich cho théy hai loai xi mang cé ham lwgng cac thanh phan hoa hoc, dac biét 1a AL,O, khac nhau. Do
vay, dién bién nhiét d6 trong h&n hop bé tong sir dung cac loai xi mang nay ciing cé thé khac nhau. Diéu nay
sé duoc lam rd hon trong phan tiép theo. Dac diém cda thiét bi 1a cho phép dat dau do (trong qua trinh duc
mau) tai bat ky vj tri nao trong tam BTXM, do lién tuc trong nhiéu ngay (khéng gidi han) va thu thap sé liéu
cling luc cho 24 dau do (Hinh 6).

Bang 1. Thanh phan hoé hoc cta céc loai xi méng PCB40

Két qua thir nghiém
STT Chi tiéu thor Pon vj
Hoang Mai Hoang Mai

1 Mat khi nung % 0,61 0,64
2 Cl- % 0,06 0,05
3 MgO % 3,02 2,96
4 804 % 0,17 0,21
5 Si0; A 5o 21,65
6 Fe, 0,4 %, 3,22 3,42
7i AlL,O5 % 5,15 5,25
8 Ca0 % 65,5 65,0

Bang 2. Thanh phén bé téng
Xi mang (kg) Cat (kg) Pa (kg) Nwéc (lit) PG (lit)

370 835 loai 2x4 428 175 1.11
loai 1x2 624
3.2 Thiét bj do nhiét

Str dung hé théng thiét bj dau do nhiét TDS 302 va d4u do nhiét kidu K+ LVDT (Hinh 6).
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a. Déu thu sé liéu
Hinh 6. Thiét bj do va thu thép sé liéu vé nhiét dé

b. Béu do nhiét
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3.3 Ché tao mau va b6 tri thiét bj

3.3.1 M4u trong phong

MAu dwoc ché tao, do dac thi nghiém dé do dién bién nhiét
dé trong phong c6 kich thuére (50x50x25)cm, méi loai xi mang duc 1
méau. Khuén dlc bang van gb day 2cm, kich thuwdc (50x50x25)cm.
Khudn ché tao xong chéc chén, kin khit, dn dinh thanh vach trong
qua trinh dé bé téng (Hinh 7). Bn mét trong thanh va mat day khudn
dwoc dan vat liéu cach nhiét d& dam bao cach nhiét clia mau bé
tong v&i moi trvdng.

M&i mau bé téng dwoc gan 3 dau do va 1 dau do khong khi:
DAau sb6 1 (kénh do 00) dét tai tim day van khudn dé do nhiét d6 day
mau bé téng; dau sé 2 (kénh do 01) dat gitra tm tim bé téng, cach
day 12,5cm trén gia d& bang thép ®6 dé do nhiét do tim méu bé
téng; dau sb 3 (kénh do 02) dat cach mét trén cla tAm bé téng
1,5cm, dwoc dat sau khi db xong bé téng, dé do nhiét bé mat tAm bé
tong; dau sé 4 (kénh do 03) d&t ngoai khdng khi, treo cao cach mat
dat2,5m, dé do nhiét dd khéng khi.

3.3.2 M&u hién truong

Tam bé téng dwoc db tai chd, co kich thudc bang kich thuwéc
02 tAm mat dwéng théng thuérng (dai 8m, rong 3.5m day 25cm, trén
I&p méng bé téng nghéo trai gidy dau). Mat bang thi cong tai tram
tham Céng ty TNHH Hoa Hiép, Nam Ban, Nghé An, nguén vat liéu
sr dung xi mang Nghi Son, d4, cat, nwéc dat yéu cau ky thuét nhuw
dbi véi mau trong phong. Cac dau do dwoc dat & cac vi tri day tam,
gitra thm, méat tAm thudc tAng mat va trong khéng khi (dé do nhiét do
maoi trrd'ng).

(®, 4.Kétquathinghiém
Két qua khao sat trong phong dbi véi dién bién
nhiét do trong tAm BTXM ké tir lic dé dwoc trinh bay

a

Nhiétdé (dg c)
B
5

trong cac biéu db Hinh 9, 10 dwéi day, ddi véi mau dung ]

xi mdng Nghi Son va xi mang Hoang Mai. Mau hién
treerng dung xi méng Nghi Son cé di&n bién nhiét do

nhw trong Hinh 11. 7

Hinh 7. Khuon dic mau
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Hinh 8. Thi céng méu hién fruong
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Hinh 9. Két qud khéo sét bién thién nhiét do trong tam str dung xi méng Nghi Son
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Hinh 10. Két qua khao sét bién thién nhiét do
trong tam st dung xi mang Hoang Mai

Hinh 11. Két qua khdo sat bién thién nhiét do

trong tam st¥ dung xi mang Nghi Son
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Diu kién trong phong git déu & nhiét dé khoang 25°C. Trong khi d6, mau & hién trieorng duge db lic
9h30 sang ngay 28/9/2013, nhiét dé luc bat dau dé khoang 35°C.

Déi v&i mau slr dung xi mang Nghi Son: nhiét do trong tAm I&n nhat 1a 41,5 dd & thoi diém 1a 700
phut (11,7 gio) ké tr lic do bé téng. Theo nguyén tic da trinh bay trong muc 2.3, khoang thoi gian cat khe
hop ly dbi véitrwong hop nay sé latlr 9,7 gior dén 11,7 gior ké tir e d6 bé tong.

Déi véi mau sir dung xi méng Hoang Mai: Nhiét dé trong tAm Ién nhat 1a 41,2 dé & thoi diém |a 650
phut (10,8 gi®) ké tr luc db bé téng. Tir do, nhiét dé bat dau gidm. Twong tw nhw trén, khoang thoi gian xé
khe hop ly ké tr lGc db bé téng sé la 8,8-10,8 gid. So véi mau st dung xi mang Nghi Son, thi mau nay cé
th&i gian xé khe hgp ly sém hon khoéng 1 gio.

Déi voi thi nghiém hién truéng st dung xi méng Nghi Son, tam dwoc db tai thei diém co gio to, nang
kém theo nhiét dd moi trwdng 1€n té&i 35 do. O digu kién nay, nhiét do trong tAm I&n nhat dat 44,7 do C, & thoi
diém 375 phat (6,3 gidr) ké tir lic d6 bé téng. Ta cd dwoc khodng théi gian cat khe hop ly la tir 4,3-6,3 gicr ké
tir lac d6, sém hon rat nhiéu so véi mau trong phong.

Nhuw vay, ré rang diéu kién méi trwdng khi thi cdng va loai xi mang ¢ anh huéng rd rét tdi dién bién
nhiét do trong tAm va tlr d6 dnh hwéng téi thei diém xé khe cia mat dudng.

@ 5.Kétluan

Baibao da tébng ho'p, phan tich va kién nghi mét s van dé chinh cé lién quan truec tiép téi diéu kién thi
cong khe co mat dwdrng bé téng xi mang trong diéu kién Viét Nam. Khi st dung cac loai xi mang khac nhau
(thanh phéan ly héa khac nhau) va diéu kién thi céng khac nhau thi thevi diém xé khe la khéng gidng nhau,
tham chi co sw khac biét rd rét. Theo két qua thi nghiém, dbi véi mat dwdng st dung xi mang Nghi Son,
trong diéu kién phong thi nghiém, khoang thdi gian cét khe hop ly dbi véi truéng hop nay sé latr 9,7 - 11,7
gior k& tir IGc d6 bé tong. Trong ciing didu kién, néu st dung xi mang Hoang Mai, th&i gian xé khe sém hon,
dao déng tir 8,8-10,8 gitr. Thevi gian nay dbi véi mau st dung cuing loai xi mang Nghi Son, nhung trong diéu
kién thwe té la tir 4,3-6,3 gior.

Méc du sé thi nghiém con it va & trong diéu kién twong dbi cu thé, chwa bao quat hét duoc thuc té,
nhwng c6 thé thay la viéc quy dinh mot thevi diém xé khe ap dat chung cho cac diéu kién khac nhau la khéng
phu hgp. Can phai co thi nghiém cu thé cho méi triverng hop dé co quyét dinh cat khe phi hop, ddm béo chét
lwgng cuia khe co va ciia mat duwong BTXM.

Tailiéutham khao

1. Nguy&n Manh Hung (2013), So bé nghién ctru ndi dung xé khe co mét duong bé tdng xi mang tai Nghé
An, Luan van thac sTky thuat, Triwdng Dai hoc Xay Dwng.

2. ACPA (1992), Design and Construction of Join for Concrete Streets, Publication of American Concrete
Pavement Association, IS061.01P.

3. Gerald F. Voigt (2002), Early cracking of concrete pavement - cause and repairs, American Concrete
PavementAssociation.

4. BY BRUCE A. SUPRENANT, Sawecutting Joints in Concrete. Learn why sawcut joints are needed and
where, when, and how to make the cuts, P U B L | C ATION # C950054 , The Aberd een Group, All rights
reserved.

5. Paul Okamo et al (2003), Best practice for Airport Portland Cement Concrete Pavement Construction
(Rigid Airport Pavement), ACPAresearch.

6. Kambiz Raoufi et al (2009), Saw-Cutting Guidelines for Concrete Pavements: Examining the
Requirements for Time and Depth of Saw-Cutting, Publication of Indiana Department of Transportation and
the Federal Highway Administration.

7.Duwong Hoc Hai, Hoang Tlung (2010), Méat duong sén bé toéng xi mang cho dwdng 6 {6 - sdn bay, NXB Xay
dwng.

7. Their Tony (2005), Examining the Time and Depth of Saw-Cuting Gudelines for Concrete Pavement,
MSCE, Purdue Univesity.

9. Gregory D. Cline, Mohamed Y. Shahin and Jeffrey A, Burkhalter, Automated Data Collection for
Pavement condition index Survey, - Naval Facilities Engineering Service Center; - USA ERDC
Construction Engineering Research Laboratory.

10. American Concrete Institute (ACI) (2001), Guide for Design and Construction of Concrete Parking Lots,
ACI-330R-01. ACI, Farmington Hills, MI.

s0 22 , . s |
12-2014 2P CHI KHOA HOC GUNG NGHE XAYDUNG






