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Tém tit:

Sir dung mé hinh du bio truwong nhiét d9 40 dwong bé tong nhya trén dwong 6 t6 khu vie Pong bing Bic Bj (trong
do6, gia thiét ting méng va nén dwong 1a mét 16p vat lidu twong dwong cé chiéu day ban vé han, goi chung 1a 16p
moéng), tic gia di nghién ciru anh hwéng cia hé s6 din nhiét cia 16p moéng t6i truong nhiét do 16p bé tong nhura.
Két qua cho thiy, nhiét d 16n nhat 16p bé tong nhwa khong chiu dnh hwéng ciia hé s6 din nhiét 16p méng. Nhiét do
mit dwéi 16p bé tong nhua 16m nhit cé thé giam téi 5,41°C (11,04%) khi h¢ s6 din nhiét 16p méng ting tir 0,8 1én téi
2,0 W/(m.K). Nhiét d§ trung binh 16p bé tong nhya 16m nhét giam khi hé sé din nhiét 16p méng ting, mirc dd giam
¢6 lién quan dén bé day 16p bé tong nhua, khi 16p bé téng nhua 6 chiéu day 7 cm thi mire dd giam 1a 16n nhét, dat
3,59°C (5,69%). Trong truwdong hop 16p mong cé hé s6 din nhiét 2,0 W/(m.K) thi nhiét d¢ trung binh 16p bé téng nhua
16m nhét c6 thé giam t6i 10°C bing cach sir dung 16p bé tong nhya cé bé day 18 cm.

Tir khéa: bé tong nhya, Pong bing Bic B, hé sé din nhiét, 16p méng, nén dwong, truong nhiét do.
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Abstract:

By using the model to predict the temperature distribution of asphalt pavement on highways in the Northern delta
region, which has been built by the author in which the base layer and subgrade are assumed to be an equivalent
layer of material with the semi-infinite thickness, known as the base layer, the impact of the thermal conductivity
coefficient (TCC) of the foundation layer on the asphalt concrete layer (AC) temperature distribution is included in
the study. The results show that the maximum temperature of the AC layer is not affected by the TCC of the base
layer. The maximum temperature at the bottom of the AC layer can be reduced by 5.41°C (11.04%) when the base
layer TCC increases from 0.8 to 2.0 W/(m.K). The maximum average temperature of the AC layer decreases when
the base layer TCC increases, the degree of reduction is related to the thickness of the AC; when the AC layer is 7
cm thick, the reduction is the largest, reaching 3.59°C (5.69%). In the case of the base layer, TCC is 2.0 W/(m.K),
and the maximum average temperature of the AC layer can be reduced by about 10°C by using an AC layer with a
thickness of 18 cm.
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1. Dt van de

Viéc nghién ciru anh huong cua cac thong sé nhiét vt 1y noi
riéng ciing nhu viéc nghién ciru tim ra giai phap cho cac van dé
lién quan dén nhiét noi chung nhim dua ra cac khuyen céo cho
viéc thiét ké, thi cong, khai thac, bao dudng a0 duong mém trén
duong 6 t0 (sau day goi 1a 16p bé tong nhya mat duong) hién dang
duoc nhiéu nha khoa hoc quan tim nghién ctru [1-10]. Theo tim
hiéu cua tac gia, hién chua ¢6 cong trinh nghién ctru nao dé cap
dén anh huong ciia hé s6 dan nhiét tang mong va nén duong dén
truong nhiét do 16p bé tong nhua trén duong 6 to thudc khu vuc
Pdng bang Bic B9, noi ¢6 mat do duong 6 to twong dbi 1on.

Theo tai liéu nghién ciru tong quan vé cac giai phap giam nhiét
do mat duong bé tong nhya cong b6 nam 2023, cac gidi phap 6
thé duogc thuc hién bang cach dua vao céc vat heu va cau triic moi
[6]. Céc giai phap nay ¢6 thé dugc phan chia thanh 3 nhom: ngin
nhiét xam nhap vao mat duong, hép thu nhiét bén trong mat duong
va gidi phong nhi¢t bén trong mat duong [6]. Nhu vay, huong
nghién ctru trong bai bao nay thudc vé nhom thir 3.

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi tirong

Truong nhi¢t d§ 16p bé tong nhya trén duong 6 t6 khu vuc
Pong bang Bic B 1a khu vie ma tac gia di xdy dung diéu kién
bién cho bai toan truyén nhiét chung cho ca ving dua trén dit lidu
diéu kién tu nhién vé khi hau [11] va tiép d6 1a mé hinh du béo
truong nhiét do qua cac 16p mat dudng co kiém chimg bing thuc
nghiém [12], trong d6 16p bé tong nhya co hé s6 hip thu bé mit
0,9, bé day tir 7 dén 18 cm, hé s dan nhiét tir 1,6 dén 2,0 W/(m.K),
twong tmg véi cac loai bé tong nhura phd bién va truong hop dac
biét dat t6i 3,4 W/(m.K) [7]. Nhu d néu trén, nén duong va tang
mong [10] duoc xem nhu 1a mot 16p, goi 1a 16p méng co bé day
ban vo han, h¢ s6 dan nhiét tir 0,8 dén 2,0 W/(m.K) [7-9]. H¢ so
dan nhiét do (hodc hé sb khuéch tan nhiét do) a cia 16p bé tong
nhua va 16p méng dugc coi 1a khong doi va co gid tri lan luot 1a
0,639.10° m%s, 0,847.10- m%s [7-9].

2.2. Phuwong phap nghién ciru

Phuong phap nghién ctru duge st dung 1a phuong phép nghién
cuu ly thuyét trén co s6 sir dung céc két qua nghién ciru cua chinh
tac gia [11]. Theo d6, md hinh todn hoc mé ta bai toan truyén nhiét
qua cac 16p mat duong 6 t6 khu vie Dong bang Bac Bo cling céc
gia thiét di duoc xdy dung. Trong do, 16p bé tong nhya 14 16p thir
nhat, nén dudng va ting mong twong duwong mot 16p (hinh 1) va la
16p con lai co chiéu day ban vo han. Nghiém gidi tich cia m6 hinh
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Hinh 1. Cac I&p mat dwong 6 t6 [10].

KHOA
BCONGHI\?GCI:-IE

66(8) 8.2024

s Khoa hoc Ty nhién | Vat Iy; Khoa hoc Ky thuét va Céng nghé | Ky thuat dén dung: ky thuét giao thong van téi; ky thuat dia chat cong trinh

toan hoc thu dugc nho phép bién doi Laplace. Tur do, tic gia da dé
xgﬁt mo hinh rit gon du bdo truong nhi¢t do 16p bé tong nhua va
doi sanh vai cac két qua thuc nghi¢m.

Mo hinh dy béo truong nhiét do cho khu vire Pdng bing Bic Bo
duoc st dung o day la:

Lexp Rl @ exp(lLH IJ
< oo\ b JHTUH K
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drt+ (mx+n) (1)
21L+x Wt

fot

trong d6: t: 1 bién s tich phan; H: tham sb x4c dinh theo (2); x:
toa do theo chiéu sdu mt duong, m (hinh 1); T: thoi gian, gidy; a -
a,: h¢ s dan nhiét do cua cac 16p vat liéu, m¥s; 0 [(x,t): nhiét do
trong 16p 1,°C; L: bé day 16p vat liéu thir nhit, m; kl, A he s dan
nhiét cac 10p vat ligu; a,: h¢ 50 trao dbi nhiét tuong duong tai bé
mat trén 16p vat li¢u tha nhat W/(m2 K); f,(1): ham diéu kién bién
da x4c dinh [12]; F(x,0): ham diéu kién ban dau, F(x,0)=m.x+n
voi m=0,0238 va n=29,714 [12];

k=Pl 1K 2)

va
- \/; L, Qo 1+k

’ 2o -
3. Ket qua va ban luan

af

3.1. Trwong nhiét dj trong I6p bé tong nhua

Hinh 2 la sy thay d6i nhiét do theo thoi gian trong ngay tai cac
diém trong 16p bé tong nhya day 18 cm, bao gdm tai bé mit (tirc
ung voi x=0), tai vi tri c6 do sau 2 cm, 9 cm - diém gilta va mat
dudi 16p bé tong nha c6 do sau 18 cm. Hé s6 dan nhiét 1op bé tong
nhya la 1,6 W/(m.K) va 16p mong 1a 1,2 W/(m.K).

Vé co ban, phan bd nhiét do tai cac diém trong 16p bé tong
nhya theo thoi gian trong ngdy ¢4 dang hinh sin. Quy luat nay da
duoc thé hién trong nhiéu cong bé vé trudng nhiét do trong 16p bé
tong nhya cua céc tac gia trén thé gidi va Viét Nam. Nhiét d cac

Nhiét o, °C T T T T T T T T T
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BI[0,(+-3y3600] g4
81[0.02, (t-5)-3600]
81009, (+-5)-3600]
810018, (1-5)3600] 40

T Thoi gian trong ngay, gic'

Hinh 2. Sw thay ddi nhiét do theo thoi gian trong ngay tai cac
diém trong I&p bé tong nhwa day 18 cm. Hé sb dan nhiét cia lop
bé tong nhwa la 1,6 W/(m.K) va cta I&p mong la 1,2 W/(m.K); v&i
01[0,(z-5).3600] la nhiét d6 mat trén, 61[0.02,(x-5).3600] la nhiét do
diém cach bé méat 20 mm, 01[0.09,(z-5).3600] la nhiét do diém gitra va
01[0.18,(t-5).3600] la nhiét d6 mat dwdi I16p bé tong nhua.
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diém trong 16p bé tong nhya tang nhanh chong theo thoi gian trong
ngay sau khi c6 anh ning mat troi sau 6 gio sang. Nhidt do bé mat
trén dat cuc dai (60,08°C) vao 13 gio 45 phut. Nhiét do diém c6 do
sau 20 mm dat cyc dai (56,51°C) vao 14 gio 20 phut. Nhi¢t do mat
dudi ciia 16p bé tong nhya (mg voi bé day L=0,18 m) dat cuc dai
41,88°C vao luc 18 gio 33 phat.

3.2. Anh hwéng ciia hé s6 dén nhiét I6p méng dén nhiét dj
lon nhat trong lop bé tong nhwa

Két qua xac dinh nhiét d6 16n nhat trong 16p bé tong nhua tng
v6i céc truong hop bé day va hé sb din nhiét 16p bé tong nhwa, hé
s6 dan nhiét 1op mong dugc thé hién trong bang 1. Két qua cho thay,
nhiét d9 16n nhat chinh 14 nhiét d¢ tai mét trén (x=0). Truong hop hé
s dan nhiét 16p bé tong nhya nhu nhau thi tri s nhiét do 1on nhat
1a nhu nhau. Nhu vy, c6 thé xem nhu nhiét do Ion nhét trong 16p
bé tong nhya khong chiu anh hudng cua hé s dan nhiét 16p mong.
Thoi diém dat nhiét d 16n nhat nam trong khoang tir 13 dén 14 gio
trong ngdy. Két qua bang 1 ciing cho thdy, trong pham vi nghién ctru
ciia bai bao, nhiét do 16n nhét trong 16p bé tong nhyra phy thude vao
hé s6 dan nhiét ciia chinh 16p bé tong nhua.

Bang 1. Nhiét do I&n nhét trong 1&p bé tdng nhwa va thei diém dat
dworc trong ngdy (rng véi cac trwong hop bé day, hé sé dan nhiét
I&p bé tong nhwa va I&p méng.

T Bédaylép  Hesodinnhiet  Hésb din Nhigtdjlém  Thoi diém dat
tr bé tong nhwa  bé tong nhura nhiét I6p mong  nhét 16p bé dugc trong
: (cm) (W/m.K) (W/m.K) tong nhua ("C)  ngay (gio)
1 2,0 56,40 13,90
2 1,6 56,40 13,90

2,0
3 1,2 56,40 13,90
4 0.8 56,40 13,90
18,12,7
5 2,0 60,08 13,76
6 " 1,6 60,08 13,76
7 ' 1.2 60,08 13,76
8 08 60,08 13,76

3.3. Anh hwéng ciia hé so dén nhiét I6p méng dén nhiét dj
mdt duwdi lop bé tong nhwa lon nhat

Két qua xac dinh nhiét d6 mat dudi 16p bé tong nhya 1n nhat
0, .. va thoi diém dat dugc trong ngay tmg voi cc truong hop be

day va hé s din nhiét 16p bé tong nhya, 16p méng duoc thé hién
0 bang 2.

Két qua cho thiy, khi hé s6 din nhiét ciia 16p mong ting tir 0,8
1én 2,0 W/(m.K) thi 6 giam, cuy thé:

L,max

- V6i 16p bé tong nhua co chiéu day 7 cm, 0, . gldm 5,28°C
(9,78%) khi h¢ s6 dan nhiét cta bé tong nhya la 1,6 W/(m.K), tuwong
{mg gidm 4,13°C (7,96%) khi hé¢ s6 din nhiét ciia bé tong nhua 1
2,0 W/(m.K).

- V6i 16p be tong nhya 6 chiéu day 12 cm, 0, . gidm 5,41°C
(11,04%) khi hé so6 dan nhiét cua bé tong nhya la 1,6 W/(m.K),
tyong tmg giam 4,43°C (9,29%) khi hé sb dan nhiét cia bé tong
nhya 13 2,0 W/(m.K).

JHOAHOC -

Bang 2. Nhiét do mat dwéi Iop bé tong nhwa I&n nhat va thoi diém
dat dwoc trong ngay.

T Bf”e d}ly 16p }{é S.é dAn nhiét Héfé qﬁn ' l\{hiétAdQ mit dudi  Thoi diém dat
tr bé tong nhya  bé tong nhwa  nhiét l6p méng  16p bé Fong nhya  duge trong
’ (cm) (W/m.K) (Wm.K) lénnhat6,  (C) ngay (gi0)

1 2,0 39,25 18,76

2 20 1,6 40,20 18,73

3 ’ 1,2 41,36 18,70

4 i8 08 42,80 18,66

5 2,0 39,41 18,61

6 1,6 40,50 18,59

7 L§ 1,2 41,88 18,56

8 08 43,65 18,53

9 2,0 4322 17,08

10 20 1,6 4443 17,02

11 ’ 1,2 45,89 16,97

12 0 08 47,65 16,85

13 2,0 43,59 16,99

14 e 1,6 45,02 16,93

15 ’ 12 46,78 16,85

16 08 49,00 16,75

17 2,0 4775 15,70

18 20 1,6 48,95 15,59

19 ’ 1,2 50,32 15,47

20 o 0.8 51,88 15,33

21 2,0 48,69 15,67

22 06 1,6 50,18 15,55

23 ’ 1,2 51,92 1542

24 08 53,97 15,26

- V6i 16p bé tong nhya cd chiéu day 18 cm, 6, gidm 4,24°C
(9,71%) khi hé sb dan nhiét ciia bé tong nhya 1 1,6 W/(m.K), twong
{mg gidm 3,55°C (8,29%) khi hé s6 dan nhiét ciia bé tong nhua 1a
2,0 W/(mX).

Vé thoi diém, khi ting hé s dan nhiét 1op mong thi thoi diém
dat duoc GL’max tré hon.

3.4. Anh hwong ciia h¢ s6 din nhigt lép méng t6i nhiét dp
trung binh trong lop bé tong nhwa

Nhiét d§ trung binh cua 16p bé tong nhua dugc xac dinh theo
phuong phap nhu sau: chia 16p bé tong nhya thanh céc 16p c6 bé
day 1 mm, dng thoi coi nhiét do cua tat ca cac diém trong timg 16p
d6 1a nhu nhau. Nhiét d§ trung binh ctia 16p bé tong nhya 1a gia tri
trung binh nhiét do tit ca cac 16p:

$70,(0,014,7)

o= H D Q9
trong d6, 0,(0,01.,7) 1a nhiét do ciia 16p thir i, cling dong thoi 1a
nhiét do trong 16p bé tong nhya ¢ do sau 0,01.i mm; n 12 s6 16p bé
tong nhya day 1 mm (n=L/0,01).

Hinh 3 thé hién sy bién thién nhiét d¢ trung binh trong ngay cta
16p bé tong nhya tmg v6i chidu day 18 cm, hé s dan nhiét ciia 16p bé
tong nhya va 16p mong déu bang 2,0 W/(m.K). Nhiét do trung binh
16n nhat trong ngay la 47,16°C, dat dugc vao lic 15 gio 47 phut.



60

Nhiét do, °C

81tb_182020[ (1-5)-3600]
81[0.(1—5)-3600]

01[0.18, (1—5)-3600] 40

30

1
20

Thoi gian trong ngay, gio'
Hinh 3. Sy thay ddi nhiét do trung binh trong ngay clia I&p bé tong
nhwa day 18 cm, hé sb dan nhiét cta I&p bé tong nhwa va Iép méng 1a
2,0 W/(m.K). 61]0.0,(-5).3600] Ia nhiét do bé mét trén, 61]0.18,(x-5).3600] &
nhiét @6 bé mat dwai va 01tb_182020[(t-5).3600] Ia nhiét d9 trung binh I6p bé
tong nhua.

Hinh 4 thé hién su bién thién nhiét do trung binh trong
ngdy cia 16p bé tong nhya day 18 cm, hé s dan nhiét 1,6 W/
(m.K), hé s6 dan nhiét cua 16p mong thay doi tir 0,8 dén 2.0
W/(m.K). C6 thé nhan thiy, khi hé sé dan nhiét 16p mong
tang thi nhiét do trung binh 16p bé tong nhya giam.

Bang 3 1a két qua xac dinh gia tri nhiét do 16n nhét trong
ngay cua bién thién nhiét do trung binh 16p bé tong nhua
0 ung voi cac truong hop hé so dan nhiét cua bé tong

tb,max

Bang 3. Nhiét dd trung binh I&n nhét trong 1&p bé tdng nhwa 6

tb,max
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Nhiét d6, °C

1tb_181608[(1—5)-3600]
B1tb_181612[(x~5)-3600]
oltb_181616[(x~5)-3600]

B1tb_181620[(t5)-3600] !

1
20
Thoi gian trong ngay, gio’

Hinh 4. Sy thay déi nhiét do trung binh trong ngay cla Iép bé tong
nhwa day 18 cm, hé sé dan nhiét 1,6 W/((m.K), hé sé dan nhiét cua
I6p méng thay dbi tir 0,8 dén 2,0 Wi(m.K). 01tb_181608[(x-5).3600],
01tb_181612](t-5).3600], 61tb_181616[(1-5).3600] va 61tb_181620[(t-5).3600]
Ian lwot 14 nhiét do trung binh trong 16p bé téng nhwa tng véi cac trudng hop
hé s6 dan nhiét clia I6p mong 1an lwot 14 0,8, 1,2, 1,6 va 2,0 W/(m.K).

nhya va 16p mong thay doi tir 0,8 1én dén 2,0 W/(m.K). Két
qua bang 3 cho thiy, hé sb dan nhiét cua 16p mong ting
thi 9 glam Khi chiéu day 16p bé tong nhya 1a 18 cm,
hé so dan nhiét 1a 2,0 W/(m K), mtrc giam 0 chi ¢ gid
tri 1,42°C (2,92%). Khi chiéu day 16p bé tong nhya 1a 12
cm, hé s6 dan nhiét 1a 1,6 W/(m.K), mirc giam 0 4.mex dat
2,97°C (5,26%). Khi chiéu day 16p bé tong nhwa 1a 7 cm,

va thoi diém dat dwoc trong ngay.

s oo HEsddinnhigt  HEsb din Nhigt d9 trung binh I¢n nhét 0,
) Bé day lop bé tong : e e U PRy . PV P
Thi tw nhyra (cm) bé tong nhura nhiét 16p méng Gid ri (°C) Thoi diem dat dwge ~ Chénh léch nhiét dj giiva 2 trwong hop hé so dan Ty I¢ giam tuwong
’ (W/m.K) (Wm.K) : trong ngay (gio) nhit Iép méng i 0,8 va 2,0 (W/m.K) (C) ing (%)
1 2,0 47,16 15,78
2 1,6 47,53 15,86
2,0 1,42 2,92
3 12 47,99 15,95
4 - 0,8 48,58 16,06
5 2,0 48,87 15,55
6 1,6 49,28 15,63
1,6 1,66 328
7 12 49,82 15,73
8 0,8 50,53 15,85
9 2,0 51,58 15,32
10 1,6 52,24 15,37
2,0 2,48 4,59
11 1,2 53,05 15,43
12 o 0,8 54,06 15,48
13 2,0 53,45 15,12
14 1,6 54,22 15,18
1,6 2,97 5,26
15 1,2 55,18 15,24
16 0,8 56,42 15,22
17 2,0 5731 14,82
18 1,6 58,12 14,81
2,0 2,28 4,69
19 1,2 59,05 14,79
20 i 0,8 60,13 14,75
21 2,0 59,55 14,68
22 L6 60,56 14,67
1,6 3,59 5,69
23 1,2 61,74 14,66
24 0,8 63,14 14,63

SCONG NGHE
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hé s6 dan nhiét 1a 1,6 W/(m.K), murc giam 0, dat 3,59°C
(5,69%), do giam theo ty 1é ting hé s din nhlet 13 ,59/(2,0-
0,8)=2,99°C/(W/(m.K)).

Vé thoi dlem dat dugc 6, . co thé thay thoi dlem pho
bién déu xuét hién xung quanh moc 15 glor Tri s6 hé s6 dan
nhiét 16p méng anh huong khong nhiéu dén thoi diém nay,
nhat 13 khi bé day 16p bé tong nhya nho.

Trong truong lép moéng c6 hé sé dan nhiét 2,0 W/(m. K)
thi6, —co thé giam toi khoang 10°C bang cach ting chiéu
day lop bé tong nhya. Cu thé:

- Khi h¢ s6 dan nhiét 16p bé tong nhya 1a 1,6 W/(m.K) va
tang chiéu day 16p bé tong nhya tir 7 1én 18 cm thi 6 giam
tir 59,55 xudng con 48,87°C, tirc giam dugc 10,68°C (17,93%);

- Khi h¢ s6 dan nhiét 16p bé tong nhya 1a 2,0 W/(m.K) va
tang chiéu day 16p be tong nhya tir 7 1én 18 cm thi 6, giam
tir 57,31 xubng con 47,16°C, tic giam dwoc 10,15°C (17,71%).

Nhu vay, nén st dung vat liéu mong co hé¢ sb dan nhiét
16n két hop véi bé day 16p bé tong nhya 16n trong pham vi
cho phép dé c6 thé giam duoc nhiét d6 trung binh max 16p
bé téng nhya nhiéu hon.

3.5. Trwong hop hé so din nhiét I6p bé tong nhua va I6p méng
dat ngudong trén trong pham vi vt ligu hién cé dang sir dung

Theo L. Sun (2016) [7], hé s6 dan nhiét cta 16p bé tong nhua
¢ thé dat toi 3,5 W/(m.K) trong mot s trudng hop theo yéu cau
thiét ké. Trong phan nay, sé tién hanh xac dinh dic diém truong
nhi¢t do voi truong hop hé s6 dan nhiét 16p mong dat ngudng
trén 1a 2,0 W/(m.K) cing v6i bé day 16p bé tong nhya 18 cm, 1a
truong hop c6 thé nhiét do thap nhat trong pham vi bé day 16p bé
tong nhuya theo két qua da xéc dinh ¢ cac phan trén.

Véi truong hop 16p bé tong nhya c6 thong s6 bé day 18
cm, hé so dan nhiét 3,4 W/(m.K) - tlem can voi gia tri max
ctia hé s6 dan nhiét néu trén, hé sé din nhiét 16p mong 1a
2,0 W/(m.K), thi nhiét d6 16p bé tong nhya 16n nhét chi 1a
48,4°C vao luc 14,02 gio; nhi¢t 6 mat dudi 16p bé tong nhua
16n nhét 14 38,04°C vao ltc 19,08 gid; gid tri O 1 12 43,11°C
vao lac 16,27 gio. Trong khi d6, cac gia tri nhiét do tuong
mg véi truong hop hé sb dan nhiét bé téng nhya va 16p
moéng déu bang 2,0 W/(m.K) 1an luot 1a 56,40°C, 39,25°C,
47,16°C. Ty 1€ giam tuwong ung gilra cac gia tri nhiét do trong
2 truong hop la:

- Nhiét do 16n nhét: 14,18%.
- Nhiét 6 mat dudi 16p bé tong nhya 16n nhat: 3,08%.
- Nhiét d¢ trung binh 16p bé tong nhya 16n nhét: 8,58%.
iy 1 goi § khd t6t cho viéc tim kiém, sir dung céc vat lidu
c6 thong so nhiét vat Iy moi trong thiét ké do duong meém.
4. Két luan

Heé s6 dan nhiét 16p mong xem nhu khong anh huong t6i
nhiét do 16n nhat trong 16p bé tong nhya. Nhin chung, khi
hé s0 dan nhiét cia l6p mong tang thi nhiét d mat dudi va
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nhiét d§ trung binh I6n nhét 16p bé tong nhya gidm. Nhiét do
mit dudi 16p bé tong nhwa 16n nhat ¢ thé giam t6i 5,41°C
(11,04%) khi hé sb dan nhiét 16p mong tang tir 0,8 1én téi 2,0
W/(m.K). Nhiét d6 trung binh 16p bé tong nhuyra 16n nhat giam
khi hé sb dan nhiét 16p mong ting, mirc do giam co lién quan
dén bé day 16p bé tong nhwa, khi 16p bé tong nhya c6 chiéu
day 7 cm thi mirc d6 giam la 16n nhét, dat 3,59°C (5,69%).
Khi két hop ting hé sé dan nhiét 16p mong véi viée ting bé
day 16p bé tong nhya tir 7 1én 18 cm thi nhiét do trung binh
16n nhét 16p bé tong nhya c6 thé giam t6i khoang hon 10°C.

Trudng hop st dung bé tong nhya day 18 cm ¢6 hé sé dan
nhiét dat toi 3,4 W/(m.K) két hop v6i 16p mong c6 hé sé din
nhiét 2,0 W/(m.K) thi nhiét d¢ trung binh 16p bé tong nhya 16n
nhat c6 thé giam t6i 8,58% so véi truong hop hé sd dan nhiét
16p bé tong nhya 1a 2,0 W/(m.K) va dat t6i trj s6 twong doi thap
43,11°C. Day la nhig goi ¥ nhat dinh cho viéc nghién ciru, st
dung vat liéu c6 thong s6 nhiét vat ly méi cho cac van de vé
nhiét trong 40 duong mém trén dudng 6 t6.
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