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Thesis Title Temperature Distributions Across an Exposed

Box-Girder Concrete Section

Name Mr., Somyos Siriscphonsilp
Thesis Advisor Associate Professor Thaksin Thepchartri; Ph
Department Civil Engineering
Academic Year 1982
ABSTRACT

This research was-@onfined to the study of the characteristics
of temperature distribution a€ress an éxposed box-glrder concrete
section,Experiments were copdugted at the Faculty of Engineering,

Chulalongkorn University duging Noyember 1982-February iog3.

A model having éhe thickness of top slab 20 cm, bottom slab
30 cm, wéb 40 cm, and girder 1.00 m_in depth was used in this study.
Thermocouples were erected along the interior surface énd across the
middle section of top slab to measure temperatures at selected time
intervals. Temperatures-along the exterior surfaca, however, were
measured by using probe Thermocouple. Finite Element procedure then
was used to compute, temperatures at inner poings by asSuming a two-
dimensional heat flew across the cross-section but having constant

tenperature 7o lengitudinally.

Comparisons of temperature distributioﬁsacross the thickness
of the top slab at d@ifferent time interval between the measured and
computed values arve ggod. Temperature distribution across the slab
is found to be linear, The distribution across the depth of web, on

the other hand, is found to be nonlinear.



Studies have shown that temperature distribution across the
box-girder section depends on ambient temperature and solar heat.
Relationship betweenvtemperatures‘at top surface and ambient tempefature
is linear. Temperature gradient between top and bottom surface of top

slab and girder are found te be 5—6°c, and 7-8°C respectively.

Furthermore, temperatures at the same depth across the
transverse directions are found to be nearly uniforms, Average
temperatures of the across=section is between 21.7—34°C resulting the

. . . : -4
longitudinal expansion ox contraction ©f L.37 x 10 m/m.



finRnssuyds A

. - - - P » . »
Tunaudn SwovIngniinusaduid g dsuvenaums cquanogade lunsiqu
’ - - - o g » o .
U9 FDUATERSIRTEE as. finda mend e1astuSnmflangon Inetuusuhil iy
- e > . . - N ) -
ys:Tumiuazfuumtvun lngsunnseente q Mifinfuiuscminenisniniside  masasu
. - - . - » . -
nﬂiun1ﬂﬂﬁqaaau1nﬂ1uwuﬁﬂuaﬁL%ﬂL%HUﬁaHuazuaﬂaunﬁzﬁmﬁaﬂm:n%ﬁuﬂ1ﬁﬁﬂﬁ1nﬂﬁ
finugyanu 91T UATYARINS BBIANAIYI AN S5 LeTuaz a1 1se luaas A NSIY
Aans i La InAtuu suhiA pns wh Ineaiinus aidud
o >y . b, . ’
DY IR RIS T B LG TR BT T T i b flagaslunasvinnsnaanedie 1
-“-- - > & " Ly - e
wineuessuden 1affusAde’ 30in ues flau g yoauflagon islalunisnhingalinus

&
ﬁi\'lﬂ



#1stny

unRagons Iny Ceemaessecesatecetstaraenusasonanso s naoan
UNARED NENBIN Y crsttcrsasessarsrasnetessssesesarocnaenae
ﬁﬁﬂﬁsuu‘s:ﬂ—‘ﬁ & & 8 5 8 & 8 & B 8 S S S BSOS P § T OO0 TP OE TSN e
ammﬁﬂsm ...-0...‘..'.....‘.....'..I.'I......-......"...
=3
unn

1. unuh P — = N R T
1.1 u"ﬁjlﬂ ¢ o e s o elipecie suanseetss BOOEESOOSSAENSEE e
1.2 Nﬂﬂﬂqﬂﬂﬁﬂ‘i:ﬂ']ﬂqmﬁaﬂ .l s sasBeseasns s s aas
1.3 YsNBusBDINISEBNUDUAIN AASHTC " N

- e oA * e *
1.4 gwnuniuaqs9dsilans srhuauas ) N TR,

- 4 L3 )
1,5 \PUsSEIAURSPUABUYD oNISTAY Gesssssssasnsonn
2, DNBHNUBIEIMHURZENULAAS MMaTS SRS I cessvrreabes
2.1 unuh s ssestnesiaTerieeescsesastaasaccaas s

?
2.1.1 MISUHST9S T T
2.1.2 govainand B e
=
2:1.3 AU LTSIy T EE R EEEE S NN B N A A A L I
- L .
2.2 ﬂjﬁl“aﬂaﬁﬂ]"‘u‘;au wje @ ele slhiy B. 6 6 BB S GBS AL s EE S EE s
.
2.2.1 015 WA lpgASuHSe S - ceetveseroresenvnrs
» »
2. 242 s lvavseagusou Ted dAnawinsius au N 1
2i2.3 s naleensuhiAlusou ssesssesansanns
3. naeimIoduuAzmuaziSnelnluniaia wun ceteeccaanans
3.1 wapinSadvufigiu et eseraccaacencesosansenanas
3.2 FEmvlnlunioaaun e eteeseaneroeoaren e
- & oh - o L3 -

4. nsfang AT osliof Lo SagamgD Ceeitessssssseseasrrennn

-
#u

10
10
12
13
14
14
1'4

22

A4 E b4
4.1 anmwavanwifidvsasuymadoyua saesuBdu 4 sosuuunaapy 2=



[ 4
unfl nun
- & o -
4.2 NSAAAY LASDYNRZRUAS Crecveraceeestsasteanos s 23
5. Han1s3As1EnuazfIseY teseiesscsssecemsesnsavesans 25
-, o A Ya hd
5.1 foadulfvsenaunIAnled iAsIsw tesssssasssecaress 25
- -
5.2 n1ﬁ1[n$1:ﬂuﬂsﬂﬂ PP e A S LB B S SR EBBRR PP sed e 26
- M - & -
5.2.1 A1571ASITUDaeTun 3 AgATNIgu 2525 cee-e 2B
5.2.2 p1sdiastznuavTufl & wpAdaeu 2525 ceee- .28
5.2.3 AISSLASIZWD a9 U 17-18 BuHAL 2525 ..... 29
- o = i - -
s.2.4 n1siar To9dudy q ludgiv@aunnsiay- quawus
2526 @+ 8 009 e® e o8 ssas o0 E0 0SSR S S PEEe 31

- v F
5.3 Naﬂaﬂ1u1ﬂi1ﬂtﬂﬂﬁ B T TR R RN I I RN I 31

»
5.4 UDHAWANR N FGECT 0 T R R R 31
- L4 [ 4
6. d51U T91SAUASYD LSUDUUS B T T E R R I ) 33
6!1 ﬂiu 'CﬂiooltI..Q.!.-.-...l..l..‘l.......--'- 33

N L s . ~
6.2 JVITIUISTD LEUDLUUT esssnssscssscsnsatnresssss 34

4 -
Land1sa DY ces st e st arcear t i i bLsBREIIEeeTeesbsLeLS S an 36

»

» . L4 L
MANUAN A.  A1S 1T UsSuASuABUR LRDS ISunsuuazA8e0 seenees 40

AAWUGT 9. iﬂ P I I RO I S AR A T A I L LI s
'ﬂqﬂﬂu’ﬂ . A9 S 5 9B s e e NS R GCEabs ot BRSSPI PSS ERNgSPENsen e a7
Us i@

LR N L R RN E SN R LT E R SR ENERE SR RN R R N I BN A 102

£



R ng

o

I(t}

=

~

cE_a o
'Y

L O S o B o] 0 10
g t ] 0 aa

n

]

5mm§hrﬁ

AUTAUT WA btu/lb/oF, Cal/m/oc

wmninsdmmgu (Elasticity Matrix)

wunn3ntAn Transpose uay D

AIUAIVNITOONY LNATINS DU S e

Fuszdndaswrynusey (Convection: £film Coefficient)
btu/gt” far/°F, Cal/m’/hr/°C

A BN URSSRT e £

ARNITuNAYS pudEy obtu/hr/£8/°F, Cal/hr/m/°c

Tensor  A13utARNLSAUBaY TaR

Diffusivity® Mti/dry mo/hr

wsmning fhermal unit vebto¥ |

uuﬁﬂ%nﬁﬁdﬂﬁ:ﬂaﬂiﬂ’(shape functioﬁ)

WUNN3NTAT Transpore  siow N

1IAIRBIHUINAI IS AU

u%uﬂmﬁaﬂuéauﬁam15u1ﬂa1nﬂﬂsuﬁn11u%aﬁ btu/ftz/hr

Y3unan31usauilany inaany btu/ftz/hr, Cal/m2/hr

U%uﬂmﬂaﬂuééuﬁLﬁﬂIﬂTnunﬂsuﬁguﬁnﬁuﬂﬂv btu/ftz/hr, Cal/mz/hr

Ausaugn s (e IR an surSeTalueis btu/ftz/hr, Cal/mz/hr

Aausaull lasuannrsunde dadudu btu/ftz/hr, Cal/mz/hr

AZTUFIYIS DgARIYS SUYDS RN T

Aaws aul lasuannsa snaudedatuyiandunn btu/ftz/hr

#3989 Domain

A7 L1 DurpenSunddnenyaly 1 3u btu/ftz/hr, Cal/m2

43I/ .

qumgivavisgiyalasudsfiunuuny x, v, z uaz t F, C



g

AU LIRTLDIN T LUH 3N

avAFuysa

A9UEA AT LAid s nRRy Ty,
- o

gamglannA F, C
an_ O o

quugdfin F , C

o«
LA LA BS UM QU A

ayfus 1IA LRaSYIMQL (RBU ALY 12aN

YSu1msuae Domain

wnundnAy rec
Stefan-Boltzma
amgianne
QUWQLH-

Avmuiuuuy 1b/ft

z
ndveudnen

AUEININTNEYINS

ARIAATUAMINAE



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สัญลักษณ์

