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STUDYING ON CAUSES OF DISTRESSES, PROPOSING MEASURES TO REPAIR CEMENT
CONCRETE PAVEMENT ON 1A NATIONAL HIGHWAY — ROAD SECTION THROUGH
QUANG NGAI CITY (KM 1052-KM 1060)
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Toém tat - M&t dwong bé tong xi mang (BTXM) trén Quéc 16 1A,
doan qua thanh phé Quéang Ngai dwoc thi cong va dwa vao khai
thac vao dau nam 2004. Buong thiét ké cap Ill, van téc 60km/h va
théi han phuc vu yéu cau clia mét dwong la 20 nam. Sau khi dwa
dwong vao khai thac mét thoi gian ngan, méat dwong da bat dau
xuét hién cac hu hong. Bén nam 2016 (sau 13 nam khai thac), mat
dwdrng BTXM da hu héng nang véi sé lweng Ién, nhidu dang khac
nhau va Cuc Quan ly dwdng bo 1Il da tién hanh stra chiva toan
dién. D& co thé xac dinh cac nguyén nhan gay hw héng clia mat
dwdrng, nhém nghién cru da tién hanh khao sat, do dac va thi
nghiém xac dinh cac thong s can thiét va kiém toan lai kha nang
chiu luc ctia két cAu mat dwong. Két qua cho thay, chiéu day khéng
dd (24 cm) va chiéu dai qua 1on (6,0 m) clia tAm BTXM la nguyén
nhan chinh dan dén pha hoai maéi mat dwdng BTXM dwéi tac dung
cua tai trong giao thong va chénh léch nhiét do.

Tl khéa - Mat dwong bé tong xi mang; Hw hdng mat dwong bé
tong xi mang; Cwong do kéo uon; Tai trong giao thong; Chénh Iéch
nhiét do.

1. Giéi thi¢u

Quéc 16 1A doan tir Km 1052 — Km 1060 di qua dia
phan thanh phd Quang Ngii 1a tuyén tranh dong dugc xay
dung va dua vao khai thac dau nim 2004. Puong thiét ké
theo tiéu chudn cép 111, van tde 60km/h, c6 4 lan xe co gidi
4x3,75m va 2 lan xe tho so 2x2,0m, dai phan cach giira rong
1,5m. Tam BTXM c6 chiéu rong 4,5 m, chiéu dai
(Larxm)cht yéu 1a 6,0m, mot vai tim cé biét dai 3,5m - 4,5m.
Phan 1& gdm 2 tm rong 0,5m, & noi quay dau xe khong c6
dai phan cach bd tri tim BTXM rong 1,5m. Két cAu mat
duong (KCMD) thiét ké gdm ting mat 1a tim BTXM day
24 cm, cuong do nén 35 MPa (cudng do kéo udn thiét ké 1a
4,5 MPa); 16p mong 1a cap phdi d dam (CPPD) day 22 cm;
Nén dat d6i d6 c6 mo dun dan héi 1a 50 MPa.

Dbi véi Pudng cip 111 ting mat 1a BTXM, theo [1] thi
thoi han phuc vu cia KCMD yéu cau 13 20 nim. Tuy nhién,
sau khi dwa dudng vao khai thac mot thoi gian ngén khoang
6 nam (dén nam 2010), mat dudng BTXM da bat dau xuat
hién cac hu hong va da dugc don vi quan ly duong stra
chita. Pén nam 2016, sau 13 nam khai thac, mat duong
BTXM phat sinh hu hong voi s6 lwong 16n, nhicu dang
khac nhau nhu nit v& hoan toan tém, nit doc tém, nut
ngang tm, nirt & goc, canh tdm,... va Cuc Quan 1y Puong
b6 111 d4 tién hanh sira chira toan dién.

Nghién ctru nay tién hanh khoan cac mau BTXM mat
duong va dao cac hd dao qua 16p mong dé xac dinh kich
thudce hinh hoc va cac dac trung co hoc cua cac 16p vat ligu;

Abstract - Cement concrete pavement on 1A National Highway,
road section through Quang Ngai city was constructed and put into
operation in early 2004. The road is designed with standard category
I1l, the speed is 60 km/h and service life of pavement is 20 years.
After operating for a short time, the pavement began to suffer
distresses. By 2016 (after 13 years of operation), the pavement was
severely distressed in different types, and Road Management
Department No.3 carried out a comprehensive repair. In order to
determine causes of deterioration of the pavement, research team
has conducted a survey, measured and experimented to determine
required parameters and audited bearing capacity of pavement
structure. The results have showed that insufficient thickness (24 cm)
and excessive length (6.0 m) of cement concrete slab are main
causes of fatigue failure of the pavement under the effect of traffic
loads and temperature gradient.
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Kiém toan kha nang chiu lyc cia KCMP va dé xuat cac
bién phap stra chira cac hu hdng mat duong BTXM.

Hinh 1. Hu hong (phd hoai moi) mdt duong BTXM trén
Quoc 19 14, doan qua thanh pho Quang Ngai

2. Xac dinh cac théng sb ciia két cAu mit dwong va thu
thap so liéu dém xe
2.1. Xdc dinh cdc théng sé can thiét ciia KCMD

- B6i v6i tim BTXM, khoan 6 vi tri khac nhau, mdi vi
tri khoan 6 mau try duong kinh 100 mm heét chiéu day tam
BTXM. Vi tri khoan phai dam bao nguyén ven, khong bi
nit va nam trén phan xe chay. Cac mau BTXMdugc do
chiéu cao va thi nghiém cuong d¢ nén theo [2], cuong do
ép che theo [3]. Cudng do nén (Rn) va €p che (Recn) 1a gia
tri trung binh cia 3 mau. Theo [4], cuong do kéo uon (Rkw)
¢6 thé suy ra tir cuong do ép ché theo (1):

Riu = 1,35.Rech (MPa) 1)

- Ddi v6i mong va nén dudmg, tién hanh dao 4 vi tri trén
mat duong trung véi céc vi tri khoan mau BTXM dé xac
dinh chiéu day (H) 16p méng CPDD va do mo6 dun dan hoi
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(MDDH) trén mat nén duong. MPDH trén mit nén dudng
duogc do bang phuong phap tam ép cing theo [5]. Két qua
thi nghiém dugc ghi trong Bang 1 va 2.

Bing 1. Chiéu day, cwong do nén, cuong do ép ché va

(Ty). hé s6 gian ng nhiét cia BTXM (ac), hé s6 do tin cy

(vr) lay theo s0 liéu cua vat liéu thiét ké ban dau va dieu

kién dia phuong theo [1] va dugc thé hién trong Bang 4.
Bing 4. Cdc théng s6 vt liéu dau vao ciia KCMD

cuong do kéo uon ciua mau BTXM - ®

oo Cacthongso | H | Ry, E(MPa) Ty ac

c x Lan | Cach &t qua vat liéu (Cm) (MPa) M (°C/cm) (lO'G/OC) Yr
TT| Vi tri khoan mau . h R R R
xe |[tim (m) BTXM n ech ku R

(cm) | (MPa) | (MPa) | (MPa) Tam BTXM | 24 | 4,50 |29000(0,15| 0,89 10
Km1056+747,3m| Trdi | 80 |24,0| 40,02 | 3,65 | 4,93 Mong CPDD | 22 -- 350 (0,30 -- !

Km1057+185m | Trai | 7,1 |250 | 38,49 | 346 | 4,67 Nén dudng | -- -- 50 - -- --

Km1057+1017 m | Trdi | 1,8 |2455| 4219 | 324 | 4,28

Km1058+265m | Phai| 2,0 |24,0| 3760 | 3,75 | 5,06

Km1059+360m | Trai | 7,2 |245| 3553 | 325 | 4,39

(AW |IN|F-

Km1059+376 m | Phai | 2,1 |24,0| 33,87 | 3,76 | 5,08

Trung binh 24,33| 37,95 | 3,47 | 4,67

Bing 2. Chiéu day I16p méng CPDD va mé dun dan héi ciia
nén dwong tai cdc vi tri ho dao

T Vi tri do Lan xe | CAch tim Ket qua
(m) Pepaa (€M) | En (MPa)
1 | KM1056+747,3 m Trai 8,0 20,0 52,42
2 KM1058+265 m Phai 2,0 21,0 50,32
3 KM1059+360 m Trai 7,2 23,7 48,23
4 KM1059+376 m Phai 2,1 23,0 50,77
Trung binh 21,9 50,44

Két qua ¢ Bang 1 va 2 cho thay cac dic trung vat li€u
phu hgp voi cac thong s0 yéu cau thiét ke cua KCMD.
o — "’ s a\i

Hinh 2. Cong tdc khoan cac madu BTXM mdt dwong Va
dao cac ho dao phuc vu thi nghiém

2.2. Thu thap s liéu dém xe trén dwong

S6 liéu dém xe thu thap tir Cuc Quan 1y dudng bo Il
trong Quy 2 nam 2018 trung binh mot ngay dém theo
2 hudéng (ADTTazo1e) trén Quoc 10 1A tai km1040 + 00 m
VGi tat ca cac thanh phan xe. O dy chi tinh céac loai xe tai
nhe 2 tryc 6 banh tr¢ 1€n va dugc ghi trong Bang 3. Doi voi
tai trong truc nang nhat Ps khéng co so liéu dieu tra, duong
QL 1A nén lay Ps= 240 kN [1].

Bing 3. S6 lidu dém xe trung binh mét ngdy démtrong quy 2
(thang 4, 5 va 6) nam 2018 theo cd hai chiéu

TT Loai xe
o e [Khach Tai .. _ L. _ [Tainang
Loai xe Tal: khach I16n 2| trung 2 [Tai ngngTai nang 5 tryc ADTT
nho 2 truc 3 truc | 4 truc . 1a. | (2018)
truc | truc tr¢ 1én
Soxe | 1865 |o44 | 943 | 871 | 421 | 632 | 5657
(xe/ng.d)
P (kN) 70 150 | 140 240 340 440 -

3. Kiém toan kha niing chiu lye ciia kemd dwéi tac dung
cuia tii trong giao thong va chénh léch nhiét d¢
3.1. Céc théng so vit liéu dau vao

Céc thong s6 cua vat liéu dau nhu chiéu day, R,
MDDH (E), h¢ so poat xong(p), gradien nhiét d¢ 16n nhat

3.2. Xdc dinh sé truc xe qui déi vé truc tiéu chudn tich
liiy trong thoi han phucvu thiét ke

S truc xe qui ddi vé truc tiéu chuén tich liy trong thoi
han thiét ké Ne xac dinh theo trinh ty nhu sau [1]:

- Luu lugng xe tai va xe khach loai nang tinh toan cho
mot 1an xe ¢ nam dau tién dugc tinh theo (2):

ADTT, = ADTThpiey -Ken-Kian @)

Trong d6, ADTTagie, 12 luu luong xe tai va xe khach
loai néng trung binh nam cho ca hai chié1~1 0 ndm dau tién
(xe/ngd); Ken Ié’hé s0 phan phoi xe cho moi chi€u xe chay,
Keh = O,5-Q,6,rléy ken = 0,6; k|an’|é hé s6 phan phdi xe cho
lan xe thiét ké, klan: 0,5'0,75, lé.y klan: 0,6

_-Quy ddi céac truc don loai | c6 trong luong truc P; (KN)
gbm truc trude (Tr) va truc sau (S) ve tai trong truc don
tiéu chuan Ps = 100kN theo (3):

P

16
(3

- S4 tryc xe ndng ngay dém trung binh nam quy doi vé
truc tiéu chuan trén lan xe thiét ké ¢ nam dau tién dua
dudng vao khai thac Ns! (Ian truc/ngay.lan) tinh theo (4):

n
ijkpi'pi 4)

Véi n la tong sb truc don thong qua trong 3000 xe didu
tra (loai xe ¢ 2 truc, 6 banh); pi 12 s6 truc don co trong
lugng truc Pj (KN) trong pho truc xe nang diéu tra (%);

Ni = ADT'I',lan[

- S6 lan tryc xe quy ddi vé truc tiéu chuan tich lity trong
thoi han thiét ké tac dung 1én vi tri gitra canh doc thm
BTXM trén lan xe thiét ké N duoc tinh theo (5):

N, = Ni[@+g,)" -1].365

g

Trong d6, t Ia thoi han phuc vu thiét ké yéu clu;
t= 20 nam; g, 1a suét ting trudng trung binh nim cua cac
xe ning trong thoi han phuc vy thiét ké, 1dy g= 10%;n la
hé s phan bd vét banh xe theo chiéu ngang tac dung 1én vi
tri gitta canh doc tAm BTXM, n = 0,34-0,39; bé rong mat
duong 19 m lay n = 0,34.

1 (lan) (5)

Trong nghién ctru ndy, xdc dinh dugc luu lugng xe
trung binh & ndm 2018 cho ca hai chiéu (nam khai thac

thtr 15, ADT Behiey ) Nén phai qui ddi v& luu lugng xe trung
binh ¢ nim déu tién cho ca hai chiéu theo (6):
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ADTT chleu
(L+g,)"

Téng s6 truc don n thdng qua trong 3000 xe chua c6 sb
lidu diéu tra, & day gia tri n duoc suy ra tir luu luong xe
trung binh & nam 2018 cho ca hai chiéu xe chay. Két qua
tinh toan dugc thé hién 6 Bang 5 va 6.

A DTTZch ieu™ (6)

Bing 5. Tinh todn qui déi vé truc tiéu chudn trén
lan xe thiét ke ¢ nam dau tién

. Téi trong | ADT Tygniey | SO truc ADTT},
Loai xe Keh | Kian
truc (kN)| (Xe/ngd) | (truc) (Xe/ngd.lan)

Tai, khach | Tr| 20 491,1 491,1 |0,6] 0,6 177
nhe hai tryc| S | 50 491,1 491,1 |0,6] 0,6 177
Khach nang| Tr | 50 248,6 248,6 0,6/ 0,6 89
hai truc | S | 100 248,6 2486 (0,6| 0,6 89
Taitrung | Tr| 40 248,3 248,3 10,6/ 0,6 89
haitryc | S | 100 248,3 248,3 |0,6| 0,6 89
Tai ning ba| Tr | 40 2294 229,4 10,6/ 0,6 83
truc S | 100 2294 458,7 10,6] 0,6 83
Tainang |Tr| 40 110,9 110,9 (0,6 0,6 40
béntruc | S | 100 110,9 332,6 0,6/ 0,6 40
Tainang |Tr| 40 166,4 166,4 |0,6| 0,6 60
namtruc | S | 100 166,4 665,7 |0,6| 0,6 60
2 1495 3940 538

Bing 6. Tinh todn qui doi vé truc tiéu chudn tich liiy trong
thoi han phuc vu thiét ké 20 nam

. Tai trong | ADTTi, | S truc
L i "N (3000)[pi (%)| Kpi | Koipi
oaixe | o (kN) (Xe/ngd.Janm)| (1) (3000)pi (%)| ki | Kpi.p
Téi va khach| Tr | 20 177 177 1971 1247/ 0| 0
nhe hai tryc| 5 | 50 177 177 12,47/ 0| 0
Khéch nang | Tr | 50 89 89 098 6310 0
hai tryc | 5 | 100 89 89 6,31|1,0(6,31
Tai trung hail Tr | 40 89 89 997 630| 0| O
truc S | 100 89 89 6,30 |1,0| 6,30
Tainang ba| Tr| 40 83 83 1381 5820 0
truc S | 100 83 166 11,64(1,0(11,64
Téi nigng bén] Tr | 40 40 40 890 281|10] O
truc S | 100 40 120 8,44 (1,0| 8,44
Taingng | Tr| 40 60 60 1670 422101 0
namtruc | S | 100 60 240 16,90(1,0{16,90
Téng 538 7906 [100,0| |49.60
Ns!(Truc/ngd.lan) 70341
N2(lan) 5,0x108

Ghi cht: N2°= 5,0x108, Budng thudc qui md giao thong rt nang [1].

3.3. Két qua kiém t0an va théo lugn

Kiém toan mat duong BTXM dugc thuce hién theo [1].
Trong qua trinh tinh toan, chiéu dai tim BTXM thay dm tr
4,0-6,0 m dé quan sat su thay 601 (mg suét trong tim
BTXM, dong thoi chiéu day cia tim BTXM ciing duoc xac
dinh twong tng véi cac chiéu dai thay déi. Két qua tinh
toan dugc ghi trong Bang 7.

Bing 7. Két qud tinh todn két cdu mdt dwong BTXM

Pon Lerxm (M)
vi [40]50]60
Chiéu déy tim BTXM, Hgrxv= 24 cm

Céc thong sb tinh toan

Ung suit do xe thiét ké va nhiét do gay ra

trong tam BTXM: yr.(cpr+Gtr)

Ung suit do xe niing nhét va nhiét do 16n nhét

ghy ra trong tam BTXM, yr.(Gpmax*+Gtmax);

Ti 56 Ru™/ Riu™ (4,5 MPa); % |122,4(133,1|139,1
Chiéu day tim BTXM, Hgrxw= 30,5 cm

Ung sufit do xe thiét k& va nhiét do gy ra

trong tam BTXM: yr.(cpr+6tr)

Ung suét do xe nang nhét va nhiét d6 16n nhit

ghy ra trong tam BTXM, yr.(Gpmax*+Gtmax);

Ti 56 Ru™/ Riw(4,5 MPa); %

Chiéu day t6i thiéu ctia tim BTXM (mg voi

chiéu dai thay doi cia tam BTXM;

MPa| 5,51 | 5,99 | 6,26

MPa | 4,66 |5,29 | 5,61

MPa| 3,62 |4,02 | 4,41

MPa| 2,90 | 3,57 | 4,12

80,44|89,33| 98,0

cm | 27,0(29,0|30,5

Két qua ¢ Bang 7 cho thy, g suat do xe thiét ké va nhiét
do gay ra trong tim BTXM 14 bét loi hon so véi img suat do
xe ning nhét va nhiét d6 1on nhat gy ra, chiéu day cua tim
BTXM hién tai la 24cm 1a qua bé khong dap tng dugce tai
trong giao thong va chénh I¢ch nhiét do, chiéu day tam BTXM
phai ting 1én i thiéu 1a 30,5 cm méi dam béo yéu cau. Khi
chiéu dai cua tim BTXM giam tir 6,0 m xubng 5,0 va 4,0 m
thi (g sudt 16n nhat do xe thiét k& va nhiét do gay ra trong
tam BTXM giam lan luot 13 6,0% va 16,67% khi hexv = 24
cm; giam 8,67% va 17,56% khi herxv= 30,5 cm. Chiéu day
ctia tim BTXM ciing giam xudng dang ké lan luot 1a 30,5;
29,0 va 27,0 cm twong tmg voi chiéu dai ciia tiam BTXM la
6,0 m; 5,0 m va 4,0 m va dugc thé hién trong Hinh 3.

6.5 —_
Ee,o R S, 314
S50 § 30
<& 2 29
<
Z 4.0 4 >
%030 e
D3 —&— by, =240cm | B 27
2,0 —=— o =30.5em | 5 96
T T T T T T
0 40 50 6,0 0 40 5,0 6,0

a.Chiéu dai tam Letxm(m) b.Chiéu dai tam Lerxm(m)
Hinh 3. Quan h¢ giita chiéu dai tam (LeTxw) voi ttng sudt do
xe thiét ke va nhiét do gdy ra trong tam BTXM va
chiéu day tam BTXM (heTxwm)

4. Pé xuit bién phap sira chira cac hw héng mit dwong
BTXM

Chiéu day ciia tim BTXM khong dam bao kha ning
chiu tai, t6t nhat 13 thay thé toan bo mat dudng hoic ting
cuong thém tam BTXM méi 1én trén mat duong ci, tuy
nhién trong diéu kién nude ta hién nay c6 thé tan dung mat
duodng cii bang cach sita chira cac hu hong. Viéc lua chon
bién phép sira chita cac hu hong mat duong BTXM la rat
quan trong, néu cac bién phap stra chita hop 1y va triét dé
s& lam tang chét luong khai thac va kéo dai dang ké tudi
tho cua mat duong BTXM. Mot s6 hu héng nhd nhu nut
nhe véi bé rong khe nut <3 mm va hu héng vat li¢u chén
khe thi dung giai phap bao dudng thuong xuyén nhu trong
[6]. C6 mot sé phuong phéap khac nhau dé sira chita cac hu
hong mat dudng BTXM [8, 9, 10], sau ddy dé xuit mot sb
bién phap sira chita cac hu hong phd bién cta cac tam
BTXM & muc d6 vira tro 1én.
4.1. Nurt vira

Hai mép khe nut sut mé it, chéch cao hai mép khe nit
< 10mm; bé rong khe nut 5-15 mm;
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a. Truong hop khe nut rong 5-10 mm, st dung phuong
phap mé rong khe nirt va tram khe bang matic nhya rot
néng nhu Hinh 4. Trinh ty thi cong: Dung may x¢é khe
réngdén 15-20 mm v6i chiéu sau 40-50 mm; V& sinh sach
va kho khe: Dung dai dém 16t hodc cat kho chén vao khe
dén cach mép khe 20 - 25 mm, rét matic nhya nong vao
khe thap hon bé mit 3-4 mm. Bao dudng dé matic trong
khe hoan toan cirng méi dugc thong xe.

15-20 mm 15-20 mm
= =

40-50 mm

Hinh 4. Sita chira khe nirt theo cach mo rong khe va
tram lgi bang matic rét néng

b. Trudng hop khe nit rong 10-15 mm va phat trién hét
chidu day tim BTXM, sir dung phuong phép sira chira mot
phin bé day tim BTXM nhu Hinh 5. Trinh tu thi cong:
Citva duc bo 1/3 chidu day cua tim BTXM trong pham vi
25 cm mdi bén khe nitt. Cach mép cit khe 10 cm khoan mbi
bén mot hang 16 dé dat thép neo, khoang cach giira cac 16
neo bang 30 cm, chiéu sau 15 khoan bang 1/3 bé day tim,
dudng kinh 16 khoan 16n hon duong kinh thép neo 2-4 mm.
Giita hai 16 trong (mg & hai bén khe niit duc mot ranh rong
bang dang duong kinh 10 khoan; dung thép go $18 mm, hai
dau ubn vudng goc dé cam vao 16 neo, chidu sau cam vao 15
bang 7 cm; Vé sinh sach bui ban phan duc bo, dd day vita
vao 16 neo va cam thép neo vao 15. Quét 1 16p keo epoxy &
day va thanh miéng v4, d6 BTXM c6 phu gia ctng nhanh
v6i do sut 2-3 cm va cuong do nén 40 MPa vao miéng va,
dam lén va hoan thién. BTXM va phai dwoc bao dudng
bang bao tai hodc bang vai dia ki thuat (PKT) két hop tudi
cho dén khi dat 80% cudng d6 yéu ciu méi thong xe. CAc
khe co cia BTXM miéng vé tring véi cac khe co cia cac
tam BTXM cii phai dugc xé khe va chén lai bang vat liéu
chén khe nhu khi thi cong mat duong BTXM méi [7].

A
£
hép neo §
chir U °
S
10cm 25cm 10 cm
Mat bang MGt cdt A-A

Hinh 5. Sita chita khe nut theo cong nghé va noi
mot phan bé day tam BTXM
4.2. Nut nang

Hai mép khe nit sirt mé nhiéu, chénh cao ¢ hai mép khe
nat > 10 mm, be rong khe nirt > 15 mm.

a. Truong hop vét niat don va hai bén Vét nat tim
BTXM khong bi lin, st dung phuong khéu tam BTXM
bang céach dat thanh lién ket (TLK) xién ket hop voi trém
khe nirt nhu Hinh 6. Trinh tu thi cdng: Khoan cac 16 xién
qua vet nit ¢ vi tri gitta chiéu séu vét nut. Goc nghiéng 16
khoan 35°~va khodng céch tir 16 khoan dén vet nut 1a 17-18
cm. Cac 16 khoan dugc b6 tri hai bén vét nut voi khoang
cach 60 cm. Lo khoan phai cach day 2,5-3,0 cm dé tranh

thing day tim va giit keo epoxy khong bi chay ra ngoai.
Théi sach bui trong 16 khoan; Bom keo bit khe nit & hai
bén 16 khoan dé keo khong tran vao lap diy khe niit; Bom
keo epoxy vao 16 da khoan vira du dé chira lai thé tich tréng
cho thanh xién chiém chd. Dat TLK xién bang thép go ¢18
mm vao 16 khoan da bom keo epoxy. Don sach keo epoxy
thira va hoan thién mat 16 khoan bang mit tim BTXM;
Thuc hién viéc tram khe nit nhu Muc 4.1.a.

b. Truong hop tim BTXM bi ntt, v& thanh nhiéu manh
nhung van con mot manh khong bi nit c6 dién tich > 60%
dién tich tim BTXM cii; sir dung phuong phép strachira cuc
b6 toan bé day tim BTXM cii dung thanh truyén luc (TTL)
va TLK ndm ngang nhu Hinh 7. Trinh ty nhu sau: Cét, duc
bo pham vi nut, v& tAm BTXM cii rong hon vung nut, vo
mdi phia 30 cm; néu viing niit, v& cach cac khe nbi < 150
cm thi pham vi cit, duc bo ludn dén hét cac khe ndi. Pham
vi cat, duc phai ¢6 cic canh song song véi cac khe ndi tim
BTXM cii;

5 L4 khoan

17-18 cm
Xién Xién A 135°
A ~ Z
e b 2. X h
r ® L2A 7 Ny 2-3cm
60 cm 60 cm
Mt bang Mat cdt A-A

Hinh 6. Khdu mit tim BTXM bang cdch ddt thanh lién két xién
ket hop voi tram khe nut

Miéng vé
A A BTXM
TTL W2 |
R R Tam
W2 [ [ e /BTXM
\ Th TTL/ TTL
Mat bang Mt cdt A-A

Hinh 7. Va cuc bé‘todn b bé day tam BTXM cii sie dung

thanh tryén lyc va thanh lién két ngang

- X1t 1y lai 16p mong: Néu moéng bi nit, lun phai thay
moéng cii bang BTXM nghéo ¢6 cuong do nén & 28 ngay
1a 10 MPa, khi rai BTXM 16p mong phai dam ki va tao
phing mit mong; Néu mong chi bi niit nhe nhung van
bang phang thi xur 1y bang cach tudi bitum bit kin vét nit.
Trai 16p ngan cach bang gidy dau hodc vai DKT trén 16p
moéng da stra chira.

- Khoan 16 ndm ngang trén vach dung cua tim BTXM
cii dé dit cac TTL (cac vach dimg song song v&i phuong
ngang) va dat cac TLK (cac vach ding song song véi
phuong doc). TTLIA thép tron tron ¢25 mm dai 50 cm bd
tri cach nhau 30 cm, truong hop vach dung theo phuong
ngang tring voi khe co ngang cii thi duong kinh, chiéu dai
va khoang cach cta TTL tai d6 phai bd tri dung nhu mat
dudng cii dang khai thac. Cac TLK theo phuong doc dung
thép go $20 mm, dai 70 cm bd tri cach nhau 60 cm; L)
khoan dit chinh giira bé day tim BTXM, 16 khoan co
duong kinh l6n hon duong kinh TTL hodc TLK 2-4 mm va
an sau vao BTXM cii dung bang 1/2 chiéu dai TTLhoac
TLK. Cac 16 khoan phdi ndm trén cung modt mat nam
ngang, cic 10 & vach ding ngang phai song song voi
phwong doc, cac 16 & vach dimg doc phai song song véi
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phuong ngang;

- Vé sinh sach bui ban c4c 16 khoan va bom vira xi mang
tron keo epoxy vao cac 16 khoan; Chén cac TTL va TLK
vao céc 16 khoan, lugng vita xi mang tran ra cac 16 khoan
phai dwoc vé sinh sach. Quét vt liéu chéng dinh (nhwa
duodng, dau nhon,...) 1én phan con lai cia cac TTL (TLK
khong quét); Vé sinh sach bui ban va d6 BTXM méi vao
ph?m BTXM cét bo. Viéce thi cong dd, dam, bao dudng,
phin BTXM méi thyc hién twong ty nhu muc 4.1.b, Cac
mép xung quanh miéng BTXM m&i v4 phai duoc xé khe
gia va chén lai bang vat liéu chén khe ddng thoi phai tao
nham trén bé mat phan BTXM méi V4 nhu thi cong mit
duong BTXM méi [7].

4.3. Svrt mé, nirt mép va goc tim BTXM

a. Truong hop st mé, niit mép va goc tim vira: Khi
chidu sdu vét nit chua hét bé day tdm, st dung phuong
phép xé mé rong khe nut va tram khe nhu muc 4.1.a; Khi
nit hét bé day tam, sir dung phuong phap sira chita mot
phin bé day tam bang BTXM nhu muc 4.1.b;

b. Truong hop st mé, nit vd nang: St dung phuong
phép stra chita nhu & myc 4.2.b. Pham vi cit, duc bo BTXM
phai ¢6 cac canh song song véi cac khe ndi, canh theo chidu
doc khong dugc trung voi vét banh xe; Miéng va, stra goc
tdm nén c6 canh theo chidu ngang va chiéu doc tbi thiéu 1a
0,5 m. Khi cit, duc BTXM cii phai tranh 1am hu hong cac
TTL & khe ngang va TLK & khe doc ciia tim BTXM cil.
Néu cac khe ngang, doc cli c6 mdt $6 TTL va TLK cii bi
hu hong (muc ri, cong vénh) thi phai cét bo cac thanh hong
va bd sung cac thanh mai theo qui dinh nhu muc 4.2.b.
4.4. Thay thé cdc tim BTXM cii bi hu hong ndng

Ap dung cho céc tam BTXM bi dong thoi nhiu loai hu
hong & muc 6 nang. Trinh tu nhu sau:Loai bd tam BTXM
cli: Dung may cit tam BTXM rdi ciu nhic ra ngoai hoic
¢6 thé ding bua dé duc bo. Thao tac cin than tranh lam hu
hai cac khe ndi, TTL hodc TLK véi cac tim BTXM cii
xung quanh; Xt 1y lai nén, méng nhu Muyc 4.2.b. Néu hé
théng thoat nudc khu vue 1an can tim BTXM cén thay thé
bi tic, hu hong thi phai stra chira lai; Néu c6 mot sb TTL
va TLK bi hong thi cit bo va bo sung cac thanh mai theo
qui dinh nhu muc 4.2.b; Thi cong dd, dam, bao dudng, tao
nham, xé va chén khe cac tim BTXM mdi thuc hién tuong
tu nhu Muc 4.2.b.

5. Két luan va kién nghi
 Trcac két qua khao sat, tinh toan c6 thé dwa ra mot sb

két luan sau:

- Cac thong s6 cua cac loai vat liéu nhu nén duong,
mong CPDPD va tam BTXM phu hop vai ho so thiet ké.

- Mit dudng BTXM chit yéu bi pha hoai méi do chiéu
day cua tam BTXM qua mong (24 cm) khong du kha nang
chiu tdi, dong thoi chiéu dai cia tam BTXM qué 16n

(heTxm = 6,0 M) ciing gop phan lam ting (g suit trong cac
tam BTXM([1] qui dinh chiéu dai d6i da cta tim BTXM
la 5,0m).

- Chiéu day cuia tim BTXM phai ting 1én t6i thiéu 1a
30,5 cm méi dap ung yéu cau do tai trong giao thong va
chénh 1éch nhiét d¢ gay ra trong tim BTXM.

- Viée t6 chuic phén lan trén duong gdm 4 lan co giGi
4x3,75m va 2 1an xe tho so 2x2,0m dan dén vi tri khe doc
trung dudi vét banh xe (khe doc cach vach son phén lan la
0,75 m), hon nita Puong khong c6 hé thdng thoat nudc
danh cho mat duong ([1] qui dinh Pudng c¢6 qui md giao
thdng rit niang phai bd tri h¢ thdng thoat nudc). Pay ciing
1a c4c nguyén nhan gop phan lam gia ting hu hong cta mat
duong BTXM. Vi vdy can c6 giai phap t6 chirc phan lan
trén duong phi hop hon dé khe doc khong dugce tring dudi
vét banh xe (khe doc nén trung véi vach son phéan lan),
dong thoi can phai b tri thém hé thong thoat nudc danh
cho mit duong ¢ hai bén 1¢ duong bang vat liéu thim nudc
két hop v6i dng thoat nudc [1] dé dam bao thoat hét luong
nuée ty do thim qua céc khe ndi va cackhe nirt trén mit
duong xudng moéng.

- Chiéu dai tim BTXM anh huéng dang ké dén chiéu
day va tng suat trong tim BTXM, chiéu dai tim cang nho
thi chiéu day va tng sut trong tim BTXM cang giam.
Trong diéu kién khi hdu ning néng & khu vuc cac tinh Mién
trung nudc ta thi khi thiét ké mat duong BTXM nén han
Ché Letxm<5,0 m.
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