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THERMAL STRESS AND ITS EVALUATION TECHNIQUE IN STEEL-PLATE-DECK BRIDGES
UNDER ASPHALT-MASTIC-SURFACING

waxa®t peest¥ magr¥F* gmmptFFEF
Yohji KUMAGAI, Hisao KATSUNO, Yasuvuki WATANABE and Teruhiko YODA

The purpose of this paper is to demonstrate an evaluation technigue
for thermal stress in stee!-deck-piate bridges under asphalt-mastic
surfacings, on the basis of mumerical study of quasi-steady heat
conduction problems

The main conclusions obtained may be itemized as follows :

1) Compressive thermal stress in a steel-deck-plate at the first
stage strip-like placement of asphalt-mastic surfacings plays
a key role in the planning of asphalt-mastic system.

2) Maximum thermal stress occurs at the mid-span of steel-deck-plate
bridges just after finishing the first stage strip-like placement
of asphalt-mastic surfacings.

3) Residual deformation caused by asphalt-mastic surfacing is smal!
and can be neglected in the case of camber adjustment.
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2) BIBHANTA—-S-KORE
R-2 HWEURH - AOHLH

ha B3. THRARKEKHDT A A TaY
K&5T 600 (mm) BEETHHOT, ha = 0

No| H(m)| & (cm®)| Afwa | INamt]| K Ker K-Ker | o1 {m/ar)]
B - - 1 t.0 | 0.3385 | 0.0609 | 0.0800 | 0.4034 | 0.3244 | 0.07%0 1418
-6 (m) taﬂ%b‘ 5- 1 km?%#—}('( 2} 1.0 | 0.4165 | 0.0624 | u.1000 | 0.4042 | 0.3257 | 0.0785 1415
K1 ;&,ﬁtﬂbf:u 3 1.2 { 0.3587 | 0.1185 | 0.1200 | 0.3535 | 0.2900 | 0.0635 1523
4{ 1.2 | 0.3042 | 0.0580 | 0.1000 | 0.403% | 0.3228 | 0.0812 1424
CONTRA—Z—K, LHMEBSEABTEH 5| 1.2 | 0.3587 | 0.0598 | 0.1200 | 0.4044 | 0.3237 | 0.0807 1421
6| 1.2 | 0.3587 | 0.0598 | o.1200 | 0.4044 | 0.3237 | 0.0807 1421
mb&@%ﬁ%gﬂbt@btm 1 4T@én 7{ 1.2 { 0.3587 | G.1185 | 0.1200 | £.3535 | 0.2563 | 0.0872 1625
- N 8 1.5 | 0.2852 | 0.1089 | 0.1399 | 0.3571 | 0.2857 | 0.0714 1536
C@ﬁ‘bKtKl &@ﬁ[‘;ﬁ%%%b‘ﬁﬁ 91 1.5 | 0.2501 | 0.0524 | 0.1199 | 0.4050 | 0.3181 | 0.0869 138 |
o N g 10 1.5 | 0.2853 | 0.0545 | 0.1399 | 0.4053 | 0.3188 | 0.085§ 1433
{?mmﬁb‘((’\étzﬂjﬁ'cgéﬂ Uichio T, 11} 1.5 | 0.2852 | 0.0545 | 0.1399 | 0.4053 | 0.3198 | 0.085 1433
12 1.8 | 0.2431 | 0.0485 | 0.1598 | 0.407 | 0.3548 | 0.0523 1827
13) 1.8 | 0.2481 | 0.0485 | 0.1508 | 0.4071 | 0.3151 { 0.0920 1447
K = (. 483_ 0. 449K1 (24) 14| 1.8 | 0.2431 | 0.0485 | 0.1598 | 0.4071 | 0.3151-] 0.0820 1447
IS| 1.8 | 0.2431 | 0.0970 | 0.1598 | 0.3622 | 0.2735 | 0.0887 1573
16| 1.8 | 0.2431 | 0.0970 | 0.1588 | 0.3622 | 0.2391 | 0.1231 677 |
17) 1.8 | 0.2187 | 0.0463 | 0.1338 | 0.5070 | 0.3062 | 0.1008 a7a |
t(ﬁ‘jéthJ{be\ég 18] 1.8 | 0.2501 | 0.0485 | 0.1598 | 0.4071 | 0.3085 | 0.0986 67|
1s{ .8 | 0.2431 | 0.0485 | 0.1588 | 0.4071 | 0.3151 | 0.0920 1447
20{ 2.1 | 0.2355 ] 0.0444 | 0.1997 | 0.4094 1 0.3059 | 0.1035 1475

3) WHRAE

AR L ICERESIZFARNBOFEE LT
BNDe KIEUREROMES DN G C OB
BARTHS, K-35 RAHEBLHALEBILODIOBERF

@ m%’ﬁﬁ@%gﬁﬂﬂlﬁﬁﬁ‘—lﬂﬁﬁﬁwﬂ’g‘?ﬂdb -NO H(m)| WOtmm) Wy (mm) Wy /W0
TO #BEd 5. "t 10| has | o0 [ o.o0210

2] 1.0 . .
® - ANREMOBERT TS, Tt e e T
@ HOBERENSK: OBNMIZRET D, 4] 1.2 120 0.05 | 0.00042
s{ 1.2 209 0.30 | 0.00144
@ (24) AMHSKEKS (23) RiICfEALToO 5] 1.2 322 1.40 | 0.00435
_ 70 1.2 239 3.30 | 0.01381
Xmaxgﬂj§%}u 8l 1.5 180 0.70 0.00389
® T2 AN S23BOBERGRETOR s| 1.5 96 1.30 | 0.01354
. . o] 1.5 168 1.80 | 0.0t071
EKBRESERH 01 #RET D, 1] 1.5 258 2.10 | 0.00814
® (25) RAFBERIBLD. V- AUTREE K i2] 1.8 74 0.80 | 0.01081
i3] 1.8 140 4.20 | 0.03000
OWmmtgE4EILaES, 14| 1.8 308 | 10.60 | 0.03430
s 1.8 152 4.70 | 0.03082
16] 1.8 162 5.30 | 0.03272
oXmax+ o <oy =2400 (KS//(,W;) (25) 17] 1.8 81 1.00 0.01235
18] 1.8 142 5.40 | 0.03803
LIS 1.8 218 6.40 0.02963
4) PHUMAESrUA—OREHR 2] 2,1 188 2.40 | 0.01277
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Ea (T-T0) Kecr+ 01 =o0Y (26)

ERNPOHHTAHE, RECDAR (WY) OBRKHERERERALDHER (W0 ) O 3.8% (7 —2X18)
THD, FDHTHEY, CNRBRBHDODHHKOMTE-A Y +AHICHEBUIT S, BHHEOREA
ANV -DRERBO-BLBONDICHEHBEIND, Xo T, RBHHABRICETIHATOLH
EFe U A-RERBLESTHRVWCEKED, LHULGHABK>Kor &0 RTKBHEBROREN T
BINHRECE, 1 2CHIBREFEHLTT 7277 VM EARLETNRELS 0,

5. Ka

ARXDOBRELUTESZLEDS,

(1) F—-A7ZT77NVPELDBAHOERD AR, BEHEBORGCHABRK TR CEHENBRSTN
e

(2) MEOIT-ZA7A7 7 MIRELCEINE, REKRITOBABER 120 (C) BEETHD, TONE
BRRAROBAN0 (m) BERORKRATH S, TLHAKRREHNOEEERE LALLGL, Y170
ROBERS YN 600 () THD,

(3) J-A7A77NVHMIREZFHEIZOIATBOEBRGBRIRIE-RIRFTORTENORKRIC
SUSERBENTHD,

(4) IRBAORKRBISHKBEI S L, BHABNDKRHONHRIBRFLARRHOZIRTHNS N
SHHAHICENMAELSALHOBFE A Vb OAREEMLTH S, CORRKBETORISHO
BAMEBRFT AN L4 -THU B,

(5) MEMCEUZBAERBRAGES - ZHTREHDIVEEAREL, IBRUANVEKELEY,

(6) MEMICEUCIBAERBEARMLE, HORHEE. HFEZ2KE- X FSLTHIBOHET
RESNDRIBONIA—4—KEARBTO £THRDIND, FLBABREBSHRAKENO (C)
DBAETH1200~1300 (kg cii) TH D,

(1) J-Z2 R SLPUHRBEROBRL LTI LVEAE (25) ATHARETE D,

(8) BUHBEHEOBELAEZEZISNDBEE., 74DEK>KCr&L4aRTH, TORBEEENSIBES
vUN—ELTEETDLER AV, KL -2 REMEINV VA —AETFLEIES LD
RIBEIBITOERNETHD,

6. DV
AFRRCBIEHE, 1FCARRORIAEBREFEL ., FROESGHZHERISDDOTHS.

BRICAMRLZILODCHID, ZFBTH (H) HANFRIPBEERCHNZVLIKN LI LKL
B#MT5,
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