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Research on Temperature Control Technology for Roller Compacted Concrete of Reservoir

Dam

WANG Chao
Hami Water Conservancy Construction and Safety Center, Hami, Xinjiang, 839000, China

Abstract: The temperature control of roller compacted concrete gravity dams in extremely cold and arid regions faces many severe
challenges such as large temperature fluctuations, frequent cold waves, and strong evaporation. This article takes the Hami Daier
Kundai Reservoir project in Xinjiang as an example to elaborate on the practical temperature control technology system from three
aspects: outlet temperature control, temperature control throughout the construction process, and monitoring feedback. Using the
method of mixing with ice and supplying cold water, without pre-cooling the aggregate, 32kg of ice is added per m Zof concrete and
mixed with 5 °C cold water. The outlet temperature drops to 16.39 °C, meeting the requirement of < 16.5 °C. The construction phase is
dominated by water cooling. The strongly constrained area is continuously watered with 10 °C cooling water for 15 days, with a flow
rate of 20~25L/min and a cooling rate of 0.5~1.0 °C/d. A complete temperature control chain from mixing, transportation, pouring to
maintenance is formed with the cooperation of warehouse surface spray, surface insulation and permanent polyurethane insulation
layer. The monitoring adopts the method of layered sampling and time-based sampling to achieve real-time analysis and adjustment of
the temperature field.

Keywords: roller compacted concrete; temperature control; outlet temperature; water cooling; real-time monitoring

515 AL 72 DA K T T il 22 A o e RO I » A A
i s YRt = SR e T o B R KU D, AEK BAER) 4~10 A bR se L, 11 AZRRE3 N

FITARE AR 772 MR S H 2 R A AR VR ko 1 Tt P
B 1) 0 — B AR AR AR K AL T e %
B, BORHE 63m, WURL B R EE - . TREKX
ZHFRURA 3.8°C, 7 HFERIEN 18.7°C, Wi
N 32.6°C, Wi KR -31.2°C, R LIRFE N 2.2m,
FEREKER 97.7mm, ZEKEN 2113.1mm, KX, SR
BRI HAFAC L o Bh T ARBRAE (520, VR EE - SRtk (¥ I8 2%

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

R4 52 I, TRk A ZBUPE A DIt 7 1 P S8 R U
R IEHE .
1 RERELRIEESSMIHEE
RURBARIKEESHEX A U R4S, TR & )= 5
BRI JZ, HE IR OB « DURIREEL > X E
2% A LA A TR B L AR A = O L VR e L
b T YT A A T g R R e A TR R R

13



@f' VISER

KHLURHE - 2026 459% 7
Hydroelectric Science & Technology.2026, 9(7)

[ (AR A R A AR AN — B, SR 2R X e il B << 23.5°C
FEAiiR 2 <14.5°C; AR X I mim L <26.5°C, FfliR
%E<165C; L FEREMEEMARXAHELRT 15C, K
AMRBEAFIRT 19°C. XEFRAETESMEB LTI F R
MESZH

P EEREE = H—, EMRHIRI6EIEE & .
SEE FE R WY 18.7°C, KIEFIGIRE AL 60°C,
WKL) 30°C, BEAIK 10°CLL L, ARG it 5 4%
A7 DA A ML R R R T il DI RIE R,
5~9 A H#/SIE KT 25°C, 10 ARIEIIREEL 0°C, B
BB YR ANNR B LTk e A . 58 =, AR
EHAH, KR KR RIS FURFIR AR, R LRIEA
S, AN ZE I BRAE S B 2 e SR VR IR
FZLEERFEAR . X TR ER IS T R AR AER. 2 TR

2 RETHN OIREET

2.1 [EMRITUSEE

LRI, A TRRAREEERR RS, @it
KUK v KEER 7 kA7 PR IR, A& — & 432¢d
(SR REVA K HLAL IR 5K, A 60t/d B354
VKB 17t fEUKEE . 4 BLRYRRE T = 2 i ie & Leih 5
7K 80kg, /K 64kg, ¥ ik 187kg, i 677kg, /T 443Kg,
HifH 590kg, KA 443kg. Bb KRN 4.5%, /INATEEA
0.3%. k. WHEE 18.7°C, /KE 60°C, HHEK 30°C.
PR 5°CHA K, II-5°CH vk 32kg/m?® , UKIEEFI 2
0.9, Zid Heririt HAS I AL R Y 16.39°C, il 2
AKTF 17.2°CHIER.

BRERTARE, FURSEINUK. A AsdR, Frokim
AHARIR AR A5 LR PEIVE T . 3kg K (-5°C) ElILIRI
R 1033.5k), TR KV . RN A I HAED,
(7 BT 72 R HE 37 48 BEIE BH O 5 18 K, iRt . 7K
Te W BREBAHTEGR IR 6 SO . AMEL LA, SEAR T
JEERE o7 SRRV SR PR K PR, T R A B FRE L R
TR 5~8C.

2.2 EeEtEMiEit

Ik = R BC TR e L e kL i 251kgim?®, KR
HEACN 64kg, MERIBEN 187kg, BERHLEIKT
74%. kYIRS KR FE D K K G i, IR K
MTBFA VAR H RS [, 8 PSR SEINP 22 . i BLE A
2153kg/m?*, HLERLT &7 R, R AR R e . #
755 K RRE ORI A AR AR K AR T o AN 7513 FH e K
LRUGEIRKR], AT BRI (R4 7E 12~16h 2 18], BEi 2K

14

CTHIESR T E R, SR AR g 2535 Tk H
RN B, R PR SR A RA BTG P o e v T P2

3 L ERIEEE

fits T A R A% R R OGP Jaf . Eimbes.
KRH RERBIFESRAT, WE 1 PR,

BRSR/RMME - | HE—
[ soekchk vl RERRR
[ G BAREI6SC b ME=
o KRS DR
;’"_“_:_w__‘z':"“:»— ME= ST =3: 0 —
Bisralcct e 0 | ]
__________________ BUERE
P wam | WERs TBILWS
| RRRERIALE ™ smaRfew > aswe

L S

T loascakisE o R |
I A R S S e il?)()%ﬁ]‘—iﬁﬁﬁi

REE/MLIEHP S S R

\J
ERTEE
SRR

E1 KRRRRKERERRLELSIEREGRRTIEER

3.1 HM5EHEERE

PR HATL R RE AR R AR T U8 Sk 10, TR T
BRI AR IR B AR s ) . AR AR s i
ZE, [ EDZE TH T A P o IR RH GRS A, I K PH BB
RIS PR B SRR B A o 32 % i R AR G T Ao
AL, V8037 IS KPR B, I R VR e - I HE LB B 5 AR
SO TAESLE 2 /NF DAY o SRR 4R A 3 1.5 /. B
I oK VR L, IS A, IR FE RN . REFTA
IKETE . H/KHV B RIRE B, K. oKk & s
REFHE, H/NERAERL. EKESELHMAmE,
UK 2% PATMR A B 1k 5 PR 5% 2 R Bk 088 4 sl
Rtk .

3.2 EmERFBEMEL

AT MR TR B L il FE [ B PR AT, R it T3
PRI . Y HA P RIRA BB I 25°CIRHE, T
TR S e HEAE AR [A] AT B AR N BB, 8T 10 B %2 16
B B . T E 4 BWI% RS, 2 G5, &
BERF R X AT 58 55 (R0« 4185 K 55 178 R AT 1 B T

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



AKHLRHE - 2026 459% 571
Hydroelectric Science & Technology.2026, 9(7)

6* VISER

T AR = R R A X, O T PR B IR A 3~
5C. VR LUCE 5 LR ORI . R A e R I, I
LRARTN A EHUR B A I ARER N

R R T ) BT () P 42 1) A1 2 5 0 P 3 0 A i

CEETI o 5 920 R X GRS B 1.5m, H X A 3.0m.

JZ IR BR 17 1E— PR SAR R K R IE A R A AR
LRXEEFEHIAN 7 R, KFES5~7 K, mEKAHL
14K HHXSE—HNT R, mEAET 21 K. S0
BRIRE AT DUORAIE J2 (8] 456 5 &, ST AR FH 2 ORI
NSRBI R

e B B AUE S TR, R B BEEE
BE7 5 7 IR L AENE, /NG — IR 2 65 A A 2
FEl IR, P fE LRI, B E —BRaiE os — B, fHIR
L R R RS e B B B

3.3 @KAEILHE

KA H R KIUR ) FEEF B, E R HIEK AL
PR | 2 o) A UL AR 3 A AR ZE PR AR . TR
R R EE T i HDPE ¥RENAHIKE, 4ME 32mm,
BEJE 2mm, SHIERBA/NT 1.66kI(m « C)o KEKF
ME MRSy 1.5m, WA E, &7 TOUAR4E,
BN R AKRT 250 K, ANEFdpigg. L. 26
% R 2 R, F—TEHELAET 6 4. EiEfhix
SERCLAG , RAUHT 30min 3@ KA, MEA ToIEFEFS N,
WA 5 R

K SHAR LR XA A A o 5 249 R X E K IR A
10°C, i 20~25L/min, #E4EEK 15 K. F5L9H XA
H X I8 KR ¥4 15°C, i s AR [, I T35 °h 15 K.

KIREL B L PRESHRZ 98 7K 72 s L B & ok eI .

B 24h AR —UOKITT ), PRUETREE L2 5174 20 78 [
AP EESRA R 0.5~1.0C, AEHBEER . 57
ZPRIX IR PR IR 6~8°C, HEIX A 8~101C. X%
M PR T AN B SR PR AR, 388 11388 7K I 1] B 2034 21 H Al
ZE Rk K G MAO K JE SR IRBRER , VIBRAMFEE 1

B KA T FATIRZE  E R R AR RN
], 8 G 1 LAE IR 25 R A T 1 P 17 2 o R 3 A )
At 2450 15 IR 10388 7K R 3 7] 24 3R X VR g8 E K A O
B G, KR LW 7T & T R N B 45 )R 2R
D)= P/ SEEs v W B 2-JibP N S Ui

3.4 RERESFFIP

TR R R FR7 51 i IS AT AT . TR
TR e B e L AT IR, M 2 SLEHKAE K
T E s WK B ORI, TR IR T 28 Ko BT

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

U Mk AR e 1m, F 10cm JEAE 3 A Be i i6 . i
LHTH KA B R #EATIE e, LS FAB AN LI
B G, REEE T il 2EBHREHIRZEEEAK
T 1.5cm, HAMRNEEA/NT 45kg/m® . FIAECAK
10.024W/ (mK) HIGRIZE, FIFLEANT 92%, Ktk
SREA/NF 05MPa. %2k AR 41 4 — B/ NI
5 A0 T 2 B B FAAE $ 3, E9R el TR S R B B A
2SR R Z RN TT .

TR A TR PRIR B ME 0L o 45 LA R A =)=
YRR, M EFIF S RE =LA, 0.6mm B 2,0 i
5 )2 2cm JERRHEAT 2 )2 8cm B LSRRI . WA F A
EEEMWHEE, Bib KRR XT8N T 28 RIY
TREEL, FIN— 25 IR HIEARIE . ZORIR A RS RGARE
FH24 T 80cm PA b2 56, T DAARIIEBR A B VR Bk L A Ak
BEARNT 3C, BiIEREGE.,

AU IR e IS S B BT RS AN B — R I A R T4
Scm JE ORI 4 78 15 o PRI (R R ], Ve R A
BT RNAGFYRAE, FLIT | JR3E 55 23 s SR o K B 4 P 97 1
AR IR, PRBTIR R P B 45 [ LU,
WEHIA R 21 RS2 SRR, HER B T-3°C
22 1 s R vt = AR

4 BEENS RIREE

4.1 NN RENSHE

TR M U2 R E % TR 42 i il 1 ff St Fr) S R ok
TR B R XA B A, TESRZRIX . FLE
JiL 10 KIER A INE . BNEERRE. TR JKEZ
AR IR s, IR N SRR SRTENRE . 35
SR MEAEE LA SRR LR ACH Bl A E
T AN AR 15 380 3R T BEE o VA 20K (kK D1 26
WEE W, T LARERT ] Sl K E KK .

4.2 ERIEUIERE

FRARE 8 AR A% B BOR A 52 B RS« TR 158
FUGHT 7 RAEAKWRT =0, & 2h JHR—X. 7~15
RIBENAHN BRI B, & 4h P — k. 15 KPEERIE
PR, BERRE ST R k. BRI KX KN
SEERHRARS, A RSO N —R . T EdEER T A
103K, HERE R IRNNERE, OFEREIRE. NG
FE. PRI RIRAE. WKIRE. WE. FERESE.

4.3 REHTIHEME

FRAE I H AN S R %o T i P AR A e 34 (1 23 A
SRR HE . EEE =R, RE LR RS
HARVHE, WMFRIMRZELTRT 19C, FFiREE

15



@f' VISER

KHLURHE - 2026 459% 7
Hydroelectric Science & Technology.2026, 9(7)

B AEH 0.5~1.0CH 2 all . ST — M EbrE:
T PRAB Y 80%H At B4R, EBEAR M Tt @, T
G N RIS R ST, FHTRUEALE 45 ) B F) A6 k2 Sz SR 4R
TS, @A & 2 IR E = BRI i h 4, A
T L FEE 3 5 A S5 1 DX A S AR A 341 HH B, i T
FH T N 0 5 0 P i s i A

4.4 RIS AR

o KA PR 0 i 4 T S 1) U 2 5 i % i
PR 2 Py R LR A, SR KA K
I B AR VA E1 K PR B, T SRS RN I P2 e 22 I M
A DARER A HIIS [A] o Py AN 22 68 I e (I, 7R ek
TV R A B 75, /N R TR o ARl 2 P
B, 37 RPN /K B B R KR, A R IR 2
VLR A HE I BCE R K, S RISC S T,
R 5 P E el 4, Kb 5 EE R U7 AR R IE R IE K

IR BRBE TR, SEEI AR AR . I, A
EF 18] Y AE BT (1 91 5 T #0776 762K o renili 3 B K <R
AT 25« JERH M, HEBESNT R H R B R, HER
RS TR 3 34 R P e o 2 1R P S Y TR A o A S S
S TR B P B S B AL, A% 5 i e iR ok 1 e s 1
A R LA EAT ) AT, AT PRI TR LI
JE— BEACTEARAETE B N

5 HRIG

AR BARK R R Vit - EE iR 4% S B, 75 7™
TR RIREMX, RKEEIN UK KRR LALE & R

16

AN SR BUIR B Y004 (15 0 K L IR FE 25 I 7E. 16.5°C A
P o e B B LU KA H N 3, Bl A T 5 12 I
RIMORIR BAEEAN TP, BT —A 72 1R
PR R T IR 5 B e O A3 A B K T R
Fr DA S . mTSE. AS T H SRR X A EH 29 0 X R
i IR AR ZE . NAMRZEFF AR ESR, T
fEFEMIREREE . SRR TTRRGIEL . BT, X
NG DX B T TR - 40 AR 5 5 5 S o AR AT DAZR S0
R A B REAE KR L RN TR IR N
DI B BB AT IR 5E, AT 3 i iR ROR R TF R
[&% 3CH]
[L]7k 5 B 2 K B K 3R JE SR IR 35 7 B3R % it
[3]. 52 1 B B 4% A ,2025(5):82-84.
[21Z 481, T A2, R K AR JE Rk LR 5 3K R S48 4
2 38 7 [3] AR K L AR (F 3 X0),2022,53(S2):135-139.
BIAREX S EM B F L AEXINMETAEFRE LR
% ok MK R W oEHEE SR L E &
#t,2026(4):385-388.
[41% % L. EEFET AR TR AIRE L EE SR EE
| 8 A AL[J]. A IR ,2026(1):96-98.
[SIFR C, R 7k A IAE. T A ol b B B W + A U7 BB IR
5 — H38 K R an o A [J]. F B = 7 A 4%,2025(17):61-63.
EHEA: T (1982—), B, A¥ARFH, LI F
FBRYAFAAAETRE N, BBt T % 5 7 ACH
2R ERAF, BEME, BERAIRENT,

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



