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Danh gia kha nang phat hién “thoat khong” dudi 16p bé tong
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thdng qua nghién ciru moé hinh
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Tom tit: Trong cac cong trinh thuy loi ndi chung, cac dap da d6 va bé tong 1at mai néi riéng, sau
mot thoi gian st dung thudng xuét hién hién twong “thoat khong”. Nhitng “thoat khong” (16p
rong) nay khong dugce phat hién va xtr 1y kip thoi s€ anh huong 16n dén mai dap gy ra thdm, ro ri
lam giam tudi tho cong trinh. Bai bao gidi thiu mot so két qua méi thu dugc khi tmg dung
phuong phép Nhiét Hong ngoai dé danh gia kha nang phat hién “thoat khong” dudi 16p bé tong lat
mai trén dé va dap thong qua viéc nghién ciru mé hinh (Thoi gian thuan tién dé xac dinh “thoat
khong”;Nhiét d6 chénh 1éch t6i thiéu xac dinh dugc “thoat khong”; Kich thude tdi thiéu cua “thoat
khong” c6 théxac dinh dugc bangphuong phap Nhiét Hong ngoai...).

Tir khéa: Be tong 1at mai, cong trinh thiy loi, “thoat khong”, phuong phap Nhiét Hong ngoai.

1. Pit van dé

Hién nay, ¢ Viét Nam da tién hanh bé tong
hoa nhiéu cong trinh thuy loi. Tuy nhién, sau
mot thoi gian sir dung bé tong lat mai khong thé
udn theo sy bién dang ctia mat thugng Iuu, cta
than déap, dan dén hién tuong mét tiép xtc giita
bé tong lat mai va phan con lai cua than dap
(got la hién tugng “thoat khong”). Ngoal ra,
nhidu dé dap dat xay dung va nang cip trong
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nhitng nim gan day dugc bé tong hoa mit
thuong luu, gia c6 bé tong ha luu dé chéng
tham va x6i mon. Sau thoi gian sir dung nhiing
16p dat bén dudi van bi x6i hodc bi lin tao
thanh 16p rong dudi bé tong. Nhing 16p rong
nay khong dugc phat hién va xt ly kip thoi s€
anh huong 16n dén mai dap gy ra thdm, 16 ri.
Trén thé gigi, phuong phap Nhiét Hong
ngoai di dwoc 4p dung rong rdi trong nhiéu linh
vuc khac nhau nhu: Kiém tra phat hién (do
nhiét do cac 16 cao, do tim thiét bj bay hay theo
ddi sy 6n cac thiét bi, dong co c6 sinh
nhiét,phat hién du khach bi cim & cac san bay,
cira khau; bao tri thiét bi co khi va dién trude
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khi xdy ra hong hdc); Kiém tra hu hong trong
cac cong trinh xay dung (phat hién ro khi, hién
tuong thim nudc, ro nude...). Kiém tra khong
pha huy. Céc linh vuc khac (Quan 1y chit luong
moi trudng san xudt; Chup anh hoa hoc; Phat
hién nguon 6 nhidm; Khao c6 hoc tir trén
khong; Kiém tra cach ly am hoc dé giam tiéng
on; Trong y hoc nhu chup anh nhiét dong vat,
chup anh nhiét co thé nguoi dé hd tro viée
chuin doan bénh...Tuy nhién, chua thdy c0 tai
liéu ndo no6i vé tim “thoat khong” bang phuong
phap Nhiét Hong ngoai.

O Viét Nam, cho dén nay ciing chua thay c6
ai nghién ctru tng dung phuong phap Nhiét
Hong ngoai dé xac dinh “thoat khong”.

Tai nhiing diém bi “thoat khong” thi nhiét
do trén bé téng truyén di sé cham hon. Tai
nhitng vi vi tri bé tong tiép xuc truc tiép voi dat
thi nhiét d6 bé tong tai diém d6 sé truyén vao
moi treong nhanh hon nén tai d6 nhiét do s€
gin vé6i nhiét d6 moi truong hon. Theo nguyén
tac trén va trong khuon khé bai bao nay, nhom
tac giachu yéu tap trung vao nghién ctru dénh
gia kha nang phat hién “thoat khong” duéi 16p
bé tong lat mai trén dé va dapdé bao vé cong
trinh thity loi bang phuong phap Nhiét Hong
ngoaithdng qua viéc nghién ctru moé hinh, chua
dé cap dén “thoat khong” cua céc bé tong ban
mit dé chdng thdm cho cong trinh dap.

2. Nguyén ly do nhiét do bing Hong ngoai [1]

Céc ddi twong c6 nhiét do 16n hon 0°K (do
tuyét ddi) déu phat ra hay tao ra birc xa. Buc xa
nay phu thudc vao nhiét d9. Noi chung cac birc
xa Héng ngoai duoc xem la phan 16n cac bure
xa nam trong dai quang pho dién tir ctia mién
Hong ngoai. Mién nay nam trong quang pho
anh sang nhin thiy. Nang luong buc xa tir vat
thé duoc ding dé do nhét do ciia n6 thong qua
viéc dung cac thiét bi cam bién c6 thé chuyén
doi tin hiéu nhan dugce thanh tin hiéu dién.

Céc thiét bi do dya trén nguyén tic nay la
cac th1et bi do nhiét do cua cac déi tuong ma
khong can tiép xitc truc tiép vao ching duoc
goi 12 Hoa ké (Pyrometer), phd bién dugc biét

dén nhu: Hoa ké quang hoc (Optical Pyrometer)
va Hoa ke birc xa (Radiation Pyrometer).

2.1. Héa ké birc xa (Radiation Pyrometer)

Nguyén ly chinh cta mot hoa ké buc xa 1a
do nhiét do thong qua cac buc xa nhiét dugc
phat ra ty nhién cua ddi tuong. Buc xa nhiét nay
duogc biét dén nhur 12 mot ham nhiét do cia no.

Trong phan nay nhom tac gia chi gi6i thidu
dén Hoa ké buc xa toan phan vi tinh thong dung
cua no.

Hoa ké birc xa toan phan c6 nguyén Iy hoat
dong dya trén dinh luét nang lugng buc xa toan
phan cua vat den tuyét dbi ti 16 v6i lily thira bac
4 ctia nhiét do tuyét d6i cua vat (hinh 1).

E =oT"

trong d6: o la hﬁng s6, T 1a nhiét do tuyét
dbi cua vat den tuyét d6i K.

CAu tao va nguyén 1y hoat dong: Hoa ké
buc xa (loai guong phan xa) c6 mot hé thong
quang hoc bao gdm 6ng kinh, guwong phan chiéu
va thi kinh diéu chinh (hinh 2). Nhiét luong toa
ra tir ngudn nhiét di qua cac éng kinh quang hoc
dugc thu tap trung vao dau do boi cac guong va
thi kinh diéu chinh. Dau do c6 thé 1a dién tré
nhiét hodc mot éng quang dién. Nhu vay, nhiét
ning da dugc bién d6i thanh tin hiéu dién tuong
g nho dau do va duge giri dén cac thiét bi dau
ra hién thi nhiét do.
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Hinh 1. Méi twong quan ning luong toan phin vao
budc séng va nhiét 4o tuyét doi cua vat.


https://2.bp.blogspot.com/-OiiDJdhoawQ/VzrpdMJx14I/AAAAAAAACP0/nSvCt9ZekrITLUws4acBO7umJK-wCJgqgCLcB/s1600/22817.png
https://2.bp.blogspot.com/-o9QxDkZttvI/Vzror2s_pTI/AAAAAAAACPs/vCGvNyN9si0qq8_zVXM13d7HUATFKGNKgCLcB/s1600/648px-Wiens_law_svg.png
https://2.bp.blogspot.com/-o9QxDkZttvI/Vzror2s_pTI/AAAAAAAACPs/vCGvNyN9si0qq8_zVXM13d7HUATFKGNKgCLcB/s1600/648px-Wiens_law_svg.png

DP.A. Chung, V.P. Minh | Tap chi Khoa hoc PHOGHN: Khoa hoc Ty nhién va Cong nghé, Tdp 34, S6 3 (2018) 95-106 97

Hién thi

nhiét d6

Hinh 2. C4u tao va nguyén Iy hoat dong cia Hoa ké buic xa toan phan.

2.2. Hoa ké quang hoc (Optical Pyrometer)

Hoa ké quang hoc ché tao dya trén dinh luét
Plang:

trong d6: I - Cuong do buc xa don séc
g véi budc soéng A & nhiét d6 T°K
A la budce song
C1,C2 1a cac hang sb.
R 14 hing s6 khi 1y tuéng
T 1a nhiét 46 (°K)
Hinh 3 cho thiy su phu thudc gitta cuong
do buc xa | va budc song A khong don tri, do d6
nguoi ta thuong co dinh bude song ¢ 0,65um.
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Hinh 3. Méi twong quan giita cudng do birc xa va
budce song, nhiét do.

CAu tao cua Hoa ké quang hoc duoc thé
hién trén hinh 4, ¢6 cac thanh phan chinh nhu
sau: mat kinh (quan sat), thdu kinh quang hoc;
bong dén tham chiéu (bong dén mau); bién tro
dé thay ddi dong dién (cuong do sang); man
chin dé tang dai nhiét do do duogc; tam loc mau
do giup thu hep dai cia budc song anh sang.
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Hinh 4. Céu tao va nguyén ly hoat dong cua Hoa ké quang hoc.
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Nguyén ly hoat dong: Buc xa nhiét tu
ngudn phat ra va dugc ong kinh quang hoc thu
lai. Ong kinh gitp tap trung bic xa nhiét vao
bong dén tham chiéu. Nguoi theo ddi quan sét quéa
trinh théng qua kinh mét va diéu chinh né theo
cach 1am sao cho ddy toc bong dén sic nét & trung
tam va day toc chdng 1én hinh anh ngudn nhiét.
So sanh cudng do sang ciia vat can do voi do sang
cta dén mau c6 cing mot bude song nhét dinh va
theo cting mot hudng, khi do sang ctia chiing bang
nhau thi nhiét d6 ctia chung bang nhau.

3. Lua chon thiét bi do Nhi¢t Hong ngoai dé
xac dinh “thoat khong”

3.1. Mét 56 logi hinh “thodt khéng “thirong gap

3.1.1. “Thodt khéng” do lin lép ddt bén
dudi bé tdng

Trong thuc té, khi céac dap duoc dua vao st
dung, thuong c6 sy bién dang clia than dap nhur
lan, chuyén vi.... Mat khac, bé tong lat mai
khong thé udn theo su bién dang clia mat
thuong luu, cua than dap, din dén hién tuong

=

mét tiép xuc gilra bé tong lat maiva phan con lai
cta than dap. Két qua 1a tao ra khoang tréng
gitta 16p dudi bé tong lat mai va phan con lai
cua than dap, d6 la “thoat khong”.

Ngoai ra nhidu dé dap dit xay dung va nang
cép trong nhitng nim gan day dwoc bé tong hoa
mat thugng luu, gia cd bé tong mat ha luu, sau
mot thoi gian st dung nhimg 16p dat bén dudi
bi x6i hodc bi lin cling tao thanh “thoat khong”
dudi bé tong.

3.1.2. “Thoadt khong” do nuéc chay lam xoi
chan bé téng

Khi c6 dong nude x0i vao chéan ké s¢ lam
cho dét dudi 16p bé tong bi cudn troi di gay sut
va rong tao thanh “thoat khéng” (hinh 5).

3.1.3. “Thoat khong” duci lop bé tong
do tham

Céc dap chira nude cé cac mai phia ha luu
dugc gia cd bang bé tong, khi co hién twong
nude thim qua méi ha luu s& kéo theo dat va cat
trong than dap ciing nhu cac 16p dat dudi 16p bé
tong va tao thanh cac “thoat khong” (hinh 6).

Hinh 6. “Thoat khong” duéi 16p bé tong do x6i thim qua than dap.
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3.1.4. “Thoat khong” duéi 16p bé tdng do
song danh

Cac keé tai nhimg noi c6 séng 16n nhu cac
ke bién va ctra song ven bi€n khi co song lon
danh vao lam mat 16p dat, cat tao ra cac “thoat
khong” dudi 16p mai bé tong (hinh 7).

~3.2. Tiéu chi lwa chon thiét bi do Nhigt
Hong ngogi bé tong lat mai trén dé va dap
trong cong trinh thuy loi

_ Hién nay, cac thiét ké tdm bé tong lat mai
dé bao vé cac cong trinh thuy loi dang dugc ap
dung theo TCVN 8419:2010.

Theo Tiéu chuan Viét nam TCVN
8419:2010 v€ cong trinh thuy loi - thiet ké cong
trinh bao v¢ by song dé chong 10 [2], ket cau
than ke bang tam bé tong duoc quy dinh nhu
sau:

- Co t}}é dung céc teitm bé tong thuong hoac
bé tong cot thép duc san hodc do tai cho trén
mai bo sau khi da lam xong tang loc nguoc.

- Phai bd tri cac khe co gidn gilia cac Eém bé
tong, khe co gian dugc nhét chat béngﬂ hon hop
cat - nhya duong hodc day day tam nhya
duong.

- C6 thé chon kich thudc cac tim bé tong
nhu sau:

+ Bé tong thuong: 0,5m x 0,5m x 0,2m
hoac 1,0m x 1,0m x 0,2m;

+ Bé tong cot thép: 2,0m x 2,0m x 0,1m.

Khi c6 “thoat khong” ma tdm lat chua sap
thi kich thudc “thoat khong” nho hon tim bé
tong. béi tuong xac dinh dugc mdt cach tin
tuong khi c6 it nhat 05 diém di thuong nim
trong d6i tuong, tuong duong vai it nhat 10cm
phai ¢6 1 diém do. Vay dé do tim bé tong co
kich thudc 2m x 2m thi thiét bi phai c6 d6 phan
giai (hay s6 lugng sensor nhiét trong thiét bi)
khong nho hon 20 x 20 = 400 (tuong dwong vdi
400 diém do).

Céc thiét bi do Nhiét Hong ngoai hién nay
déu c6 sai s6 do nho hon 0,1°C va thoi gian dap
ung (thoi gian do) nho hon 0,1s [3, 4] nén cac
thiét bi do Nhiét Hong ngoai déu dap tng duoc
do tin cay vé gia tri do nhiét do va thoi gian dap
ung.

Véi nhimg tiéu chuén trén, khi lya chon
thiét bi chung ta chi can lya chon thiét bi c6 do
phan giai pht hop v6i d6i tuong. Trong bai bao
nay véi dbi tuong 1a mé hinh c6 kich thudc 6m
X 4m thi thiét bi phai c6 do phan giai ti thiéu
40 x 60 (2.400 diém do).

Vi du: c6 thé chon thiét bi do Nhiét Hong
ngoai phu hop la SEEK REVEAL XR30 c6 do
phan giai 206x156, d6 nhay (khoang thay dbi
nhiét d6 ma thiét bi co thé nhan biét duoc) tur-
40°F dén 626°F ...
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4. Xay dung mé hinh “thoat khong” va
phuwong phap do

Nhom tac gia thir nghiém thiét ké va xay
dung mo hinh “thoat khong” nham xéac dinh su
bién ddi nhiét d¢ theo thoi gian trén bé mat tim
bé tong tai vi tri c6 “thoat khong” va moi
truong xung quanh lam co s¢ dé xac dinh “thoat
khong” bang phuong phap Nhiét hong ngoai.

4.1. Thiét ké va xdy dwung mé hinh “thodt
khong”
4.1.1. Thiét ké mé hinh “thodt khéng”

Toan bd md hinh “thoat khong”duoc thiét
ké vai 05 “thoat khong”cd hinh dang va kich

thudc khac nhau tir 0,5m dén Im dudi 16p bé
téng day 20cm.

Tai khu vuc co6 cac “thoat khong” duoc gén
cac dau do nhiét do (sensor nhiét) tir 2 dén 5 16p
tuy theo vi tri: tai tdm “thoat khong” dit 5 16p:
3 16p khac nhau trong bé tong, 1 16p trong
“thoat khong” va 1 16p & nén dat dudi “thoat
khong”; tai bién va ngoai “thoat khong” dat 3
16p trong bé téng (hinh 8). Véi mdi “thoat
khong”, c6 3 vi tri dat sensor trong phﬁn “thoat
khong”, 2 vi tri tai bién cta “thoat khong” va 2
vi tri & 2 bén ngoai “thoat khong”, cach bién
ctia “thoat khong” mot khoang bang 1/2 duong

kinh “thoat khong” (xem vi du hinh 9).
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Hinh 8. M6 hinh “thoat khéng”va vi tri cic sensor nhiét trong mé hinh (don vi: cm).
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Hinh 9. Vi du so d6 b tri cac sensor trén mot “thoat khong”.
4.12. Xay dung mé hinh “thodt khong” - Khoét céc 13 “thoat khong” ¢6 dudng kinh
(hinh 10) 0,5m; 0,75m vja 1,0m; chiéu sau cac 10 “thoat
- Tién hanh d6 dat, san dam phang nén. khong” tir 7 den 10cm.

Hinh 10. Mot s6 hinh anh xay dung m6 hinh “thoat khong”.
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- Tai céc vi tri “thoat khong”, tién hanh cat
ong nudc 90mm, chiéu cao tir 7 dén 10cm
(bang chiéu sau “thoat khong”) rdi xép dung
lién nhau kin “thoat khong”, sau dé phu cot ép
c6 duong kinh rong hon “thoat khéng” 10cm
10i d6 bé téng co chiéu day 20cm (bé tong co 1
16p thép dan voi ludi 20 x 20cm). Tat ca c6 6
tam bé tong, mdi tim c6 kich thude 2m x 2m.

- Lap cac sensor nhiét theo nhu thiét ké
(muc 4.1.1), véi 3 16p trong bé tdng: 16p 1 cach
mit dat 1cm, 16p 2 nam giita tim bé tong va 16p
thtr 3 cach mat dat 19cm.

4.2. Phuong phap do

Tién hanh do nhiét do tai cac sensor nhiét
lién tuc trong ngay vdi khoang thoi gian 1
phut/1diém do trong cic ngay c6 bién do nhiét
d6 dao dong khac nhau dé tir d6 xac dinh su
bién ddi nhiét do trén mat tim bé tong tai cac vi
tri khac nhau va tinh toan thoi gian thuan loi
cho viéc xac dinh “thoat khong” bang phuong
phap Nhiét Hong ngoai.

Lua chon cac ngay c6 do chénh Iéch nhiét
d6, thoi tiét khic nhau va tién hanh do thu
nghiém bang cac sensor nhiét trong khoang thoi
giantr 6h dén 18h dé xac dinh do chénh léch
nhiét do t6i thiéu trén bé mat bé tong do “thoat
khong” gdy ra ma thiét bi Nhiét Hong ngoai co
thé phat hién duoc.

Thuc hién do nhiét do bﬁng cac sensor nhiét
qua céc “thodt khong” c6 hinh dang va kich
thuéc khac nhau dé xac dinh kich thuée tdi
thiéu ctia “thoat khong” c6 thé phat hién dugc.

Po thir nghiém bang thiét bi do Nhiét Hong
ngoai, so sanh voi két qua do bang cac sensor
nhi¢t d¢ danh gia kha nang xac dinh “thoat
khong” cia phuong phap Nhiét Hong ngoai.

5. Két qua va thao luin

Qua qua trinh do thir nghiém bang sensor
nhiét va thiét bi do Nhiét Héng ngoai, nhom tac
gia da thu dugc nhiéu két qua véi cac thong sb
nghién ctru khac nhau. Trong bai bao nay,
nhom tac gia chi gisi thiéu mot sb két qua chinh
nham minh hoa cho muc tiéu nghién ctru da néu
& trén.

5.1. Két qud vé sw chénh léch nhiét do 16p trén
bé téng gitra vi tri c6 “thodt khéong” va khong
co “thoat khong”

Két qua do nhiét d6 bang cic sensor
nhiéttrong khéi bé téng theo thoi gian trong
ngdy cho thiy nhiét d6 cua cac 16p bién doi
theo nhiét d0 moi truong. Tuy nhién, nhiét do
tai 16p trén gin mat bé tong c6 sy bién ddi
nhanh nhit theo méi truong, con 16p day gan
mat dudi bé tong nhiét do thay doi cham hon
(hinh 11).

Thay d&i nhiét d6 cac |&p trong khdi bé téng
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Hinh 11. Sy thay doi nhiét d6 cac 16p bé tong trong ngay.
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Hinh 12 biéu dién nhiét do 16p trén cua bé
tong duoc do b::ing cac sensor nhiét tai vi tri co
“thoat khong” va vi tri khong co “thoat khong”
cho thiy nhiét do bén trong thoat khong va
nhiét d6 bén ngoai thoat khong bién ddi giong
nhau nhung toc d bién doi nhiét do giita hai
khu vuc khong ddng déu, nhiét do 16p trén phia
ngoai “thoat khong” c¢6 su bién doi nhanh hon
vi tri phia trong “thoat khong”.

Két qua do nhiét do 16p trén bé tong bang
sensor nhiét gilra vi tri trong va ngoai “thoat
khong”’cho théy su chénh 1éch nhiét d¢ gitra vi
tri trong va ngoai “thoat khong” (hinh 13) tai
céc thoi diém trong ngay rat rd rét. Tai thoi gian

tir 9h dén 13h thi nhiét d6 trong “thoat khong”
nhd hon nhié¢t 46 moi trudng xung quanh, tuy
nhién gia tri nay khoang 0,2°C (véi ngay c6 do
chénh nhiét d6 4°C) nén véi may do co d6 nhay
khoang O,IOC thi khong xac dinh dugc d6 chénh
léch nay. Khoang thoi gian tir 16h dén 21h thi
nhi¢t do trong “thoat khong” cao hon modi
truong xung quanh 12 0,4°C. Vi vay theo nhém
téc gia thoi gian thun tién dé do “thoat khong”
trong ngay 1a tir 9h dén 13h va tir 16h dén 21h.
Dbi v6i nhitng ngay c6 do chénh nhiét do giita
ngdy va dém it thi chi nén thuc hién vao thoi
gian tir 16h dén 21h.

Nhiét dé |&p trén bé téng & trong va ngoai “thoat khoéng”

29
28
27
26
25
24
23
22
21
20

Nhiét do (°C)

0:00:00 2:24:00 4:48:00 7:12:00 9:36:00 12:00:00 14:24:00 16:48:00 19:12:00 21:36:00 0:00:00

———Ngoai "thoat khong"

——1Irong "thodat khéng"

Thoi gian (h:min)

Hinh 12. Nhiét do 16p trén bé téng & trong va ngoai “thoat khong”.

Chénh léch nhiét do |&p trén bé tong giltra vi tri
trong va ngoai “thoat khéng” (°C)

1.2
1
0.8
0.6
0.4
0.2
0
-0.2
-0.4
-0.6

Nhiét do (°C)

00:00:00 02:24:00 04:48:00 07:12:00 09:36:00 12:00:00 14:24:00 16:48:00 19:12:00 21:36:00 00:00:00

Thoi gian (h:min)

Hinh 13. Chénh nhiét d6 16p trén bé tdng gitta vi tri trong va ngoai “thoat khong”.



104 B.A. Chung, V.B. Minh | Tap chi Khoa hoc PHOGHN: Khoa hoc Tu nhién va Cong nghé, Tap 34, S6 3 (2018) 95-106

Két qua do nhiét do trén bé mit bé tong
bang thiét bi do Nhiét Hong ngoai tai thoi diém
11h, 13h, 15h trong ngay c6 nhiét do tir 26°C -
34 °C (hinh 14) cho thay tai thoi diém 11h thi
nhiét do trong “thoat khong” thip hon bén
ngoai méi truong va tai thoi diém 13 va 15 gio
khong c6 sy khac biét nhiét do giira trong va
ngoai “thoat khong”. Két qua thir nghiém nay
phit hop voi két qua do thir nghiém nhiét do cac
16p trong tAm bé tong bang sensor nhiét.

5.2. Két qua xdc dinh nhiét do chénh léch toi
thiéu co thé xdc dinh dwoc “thoat khong”

Két qua trén hinh 11 va 12 1a két qua do
bang sensor nhiét trong ngay co thoi tiét bién
d6i tir 22 dén 26°C (khoang nhiét do thay doi
4°C va diéu kién troi co ning). Véi didu kién
nay van c6 thé xac dinh dugc “thoat khong”,

(@) (b)
Hinh 14. Nhiét d6 bé mit bé tong do bang phuong phap Nhiét Hong ngoai
tai cac thoi diém 11h (@), 13h (b) va 15h (c) trong ngay c6 nhiét do tir 26°C-34 °C.

tuy nhién thoi gian dé co thé xéc dinh dugc
“thoat khong” la khong dai tir 16h dén 21h.

5.3. Két qua xdc dinh moi quan hé giita chénh
lénh nhiét do va vi tri co “thoat khong”

Két qua khao sat nhiét do dugc do bﬁng
sensor nhiét tai cac thoi diém khac nhau, qua
cac “thoat khong” 14n luot c6 kich thude 0,5m;
0,75m va Im & hinh 15 va 16 cho thiy: tai
“thoat khong” 1 va “thoat khong” 2 c6 sy chénh
nhiét d§ vai moi truong, tuy nhién gia tri chénh
nhiét d6 rat nho (khoang 0,3°C) kho xac dinh
chinh xac vi tri cua “thoat khong”. Trén “thoat
khong” 3 nhiét d trong “thoat khong” khac
biét 16m so voi moi truong xung quanh.

Tir d6 thay rang voi cac “thoat khong” nho
hon 1m rat kho xic dinh dwoc vi tri bing
phuong phap Nhiét Hong ngoai.

(©)
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M3t Cat A tai l&p trén bé tdéng tai thei diém 9h43-9h45

26.5
26
255
25
24.5
24

Nhiét d6 (°C)

23.5

23
0 100 200

—8—9:42:54

\/

g
300 400 500 600
9:43:55 9:44:56 doc truc AA (cm)

Hinh 15. Két qua do nhiét d6 qua cac “thoat khong™ tai thoi diém 9h43-9h45.

Mat Cit A tai |&p trén bé téng tai thei diém 19h

285
28
27.5
27

26.5

Nhaét do (°C)

26
255

25
0 100 200

300 400 500 600
doc truc AA (cm)

Hinh 16. Két qua do nhiét d6 qua cac “thoat khong” tai thoi diém 19h.

6. Két luan

Qua qué trinh xay dyng md hinh, do thir
nghiém béng sensor nhiét va thiét bj do Nhiét
Hong ngoai, phan tich két qua xac dinh sy khac
biét nhiét do cua 16p trén bé tong tai cac vi tri
ma & dudi co “thoat khong” va khdng co “thoat
khong”, tir d6 xac dinh sy bién doi nhiét do
theo thoi gian trén bé mat bé tong tai vi tri co
“thoat khong” va vi tri xung quanh lam co s¢ dé
danh gia kha nang xac dinh cac “thoat khong”
dudi 16p bé tong lat mai bang phuong phap
Nhiét Hong ngoai, nhom tac gia c6 mot s6 nhan
xét nhu sau:

- Thoi gian tét nhat trong ngay dé xac dinh
“tho4t khong” bang phuong phap Nhiét Hong
ngoai tir 9h dén 13h va tir 16h dén 21h. Véi
nhitng ngay c6 d6 chénh léch nhiét d6 ngay
dém it thi thoi gian dé xac dinh “thoat khong”
tot nhat tir 16h dén 21h.

- Nhiét d6 chénh léch ti thiéu giita bé mit
bé tong tai vi tri “thoat khong” va ngoai vi tri
“thoat khong” 1a 4°C khi troi c6 néng thi ¢6 thé
xac dinh duoc “thoat khong”.

- Phuong phap Nhiét Hong ngoai ¢ thé xac
dinh duoc cac “thoat khong” cé kich thudc >1m
nim dudi cac tim bé tong lat mai trén dé va
dap.

Tuy nhién, v6i cac két qua ban dau néu trén
maéi chi danh gia dugc kha nang xac dinh cac
“thoat khong” nam dudi cac tim bé tong lat mai
trén dé va dap trong cac cong trinh thuy loi
bang phuong phap Nhiét Hong ngoai théng qua
viéc nghién ctru md hinh. Nhom tac gia s& tlep
tuc cong bo cac két qua nghién ciru trong cac sd
tiép theo vé viéc 4p dung phuong phap Nhiét
Hong ngoai v6i md hinh cac “thoat khdng’co
kich thudc <lm, tién hanh khao sat trén moi
truong thue té... nhim hoan thién va nang cao
hiéu qua cua phuong phap.
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Evaluating the Infrared Heat Method’s Ability to Detect "Air
Escape" under Dyke and Dam Concrete Roof Slabs
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171 Tay Son, Dong Da, Hanoi, Vietnam
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Abstract: Over time, "air escape™ appears in irrigation works in general and in concrete-face rock-
fill or concrete roof slab dams in particular. These "air escapes"” (hollow layers), if not found and dealt
with in time, will greatly affect the upper layer of a dam, cause soakage, leakage and shorten the life
span of the structure. The paper discusses several new results obtained from applying the Infrared Heat
method to assess its ability to detect "air escape” under dyke and dam concrete roof slabs.

Keywords: Concrete roof slabs, irrigation work, "air escape”, Infrared Heat method



