2006 4E 9 A
BT2u% H3IMW

M RKREEBR(IFH) Sep. 2006
Journal of Zhengzhou University ( Engineering Science)

Vol.27 No.3

TN 11671 - 6833(2006)03 - 0015 - 06

BAYkiRRELSEMNERR

ol F, ¥XF
(RERFHHAR LB TREABEALRE, BTTE 710064)

B E:BSERSH SEMEEPILEHFRAERKE, 24T RSB KRR L(PCC) B HEM
B AL EAEABANGEXBRFXRBEALA SR AT TRIE ERAH M ERS BB EFOH
A KEAKAHF Ca(OH), KERY  ALEHENRLE RO ARBRETEE TR A B RARRLH ER
BRYERRKEH RRIAFRBAS , EHAO—HEEF LGS HHL FHEERRGXBEH
K EAZAEKBPASIRNLELETATARNE: G FREOSGBARETRRBRRE LG MAL
HRRLOBARERAUARERS, LSABR B ARERLR.

XRA: RAOBYARRRB L L6 XBE ;SEM; £X 94 ILAH; AENE;

FESHES: TU 528 XREARINE: A

0 5l8

LB KRR BE -+ B — Fh SR A MR bR, B0
THERESTEREEIK EREREFT S5HAR
PR RE 35S, 5 B 7E 2 B B v P 89 % A 3% B
Fikl, RARA Y AKREE L (PCC) Bk # ¥ &
BETBANENZRZ — SRS AL
HEEARBKEM ERIOHERT PCCEA
KB EARK! Y, 28— F L HBTHEARL
BIiF. AEAMWR PCC B A ERE o B & X B
HHECBUERTH, Z2AREGYEREL ORI
FRERZDERE, AL MR RIS
WA, B m L H L, N2 & X B
FTHEERZEEGEF,PCC LHERENEL
BBINMBENRAERKES.

BT A ko2 WY BB 4 15 A LB R L % A S5
EUAFAT BhTFREMEKRKLTHS
50 55 02 B X LA W B, T L BB 4k PCC RS
WE# BB BRI, REYAIRE L WIEM
PLEM A2 EE, BRI ES DB R M
BHUBRAITEERPTREAYKRBERIADEK
E, 3 PCCHMMGEHWARRBEAINBENILEN
HRELL-S EHEH TAHMNRBTE,E
i PCC KR MMEREILEH, FRER
SR gE T L .

Y78 B 33 :2006 - 03 - 28 ; #1T B # : 2006 - 05 - 17
ESHB ) H A BRI R BB B (050565)

1 RBHESIHF

1.1 RIEEHEERE

KRERT REEMNF=ZRIL 2.5" L@
B K T 5 40 82 3k A 40 BE M 3.02 YT B
HEREEATLHI AR ETE S - 40 mm WA K
ERA;BREYWIAB LA SD622s AT AW ;
BB P K B R K
1.2 BRBRHAEENE

J 0 B0 AR T3, Z #0400 B W
HIRPRETIE KRS K AR e R AR
Tk Z. B 1k Ak , 4 F I BF S UM S SR R DTA7
Y 2 S AT OB E

PCC I TE 4 % Al SEM H il s iR e

o B 28 d B EY PCC G B WS 2 Tk 2 M

e L KARIETE 60 CTH T, REEE/FTE ISM
-840 A ET MEHBMEH .

LG IR RR F R W %E 4 PCC Y0¥
HZ 1 em EAB/NRIG, R Micromeritics proe
sizer 9310 7K 48 U FL W R ILFLEG5 4 .

1.3 KBREEFESEL

EAYKREEMPCCHRBEALR
#1.

EEMM BT (1979-), 8, KM BA  KEXRFEEETHRLE, TENFHERMHBIA.



16 MM K EHR(LER)

2006 4

F1 RURBAERAL
Tab.1 Mix proportions of test samle
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BEYKiREE KL 3 d.90 d B9 DTA fhi £k
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Fig.1 DTA curves of polymer cement(3d)
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Fig.2 DTA curves of polymer cement(28d)
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Tab.2 Thermo - gravimetric lost and character peaks area of Ca(OH),

p/C 221 ONSET HERE Peak Hight Peak Area Delta
/d /C /mg /m] /(ml-g™") /(HJ-g™")

o 3 438.105 9.1 -7.0355 576.777 63.382

28 301.048 9.4 -4.780 7 881.168 93.741

0.05 3 430.598 13.4 -5.2008 780.877 71.640

28 430.018 12.1 ~5.1300 739.858 64.336

0.10 3 430.186 10.9 -4.3262 490.122 37.414

28 399.528 11.5 -3.6417 573.932 70.856

015 3 428.748 8.1 -4.9371 580.977 48.015

28 406.656 13.1 -2.603 8 315.973 23.580
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Ca(OH), By Lb %8 | AT o 35 7K YR 28 A B B R 45 440
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Fig.3 SEM picture of PCC(scale=1:1 000)

P/IC=0 P/C=0.05

P/C=0.10

B4 HX3000% PCCHISEM RS
Fig.4 SEM picture of PCC(scale=1:3 000)
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BS5 MK 60005 PCCHi SEMRA
Fig.5 SEM picture of PCC(scale = 1:6000)
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T U X M AT A O AU I, LR TR Ak ) 9 4 R B UL
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X b 5 K K AR, i B X S 3, fL
BRI, IR AL 4R K K AKAL = IR, EE
A C-S-HERSRGYERYERE, SHBE
HEHHEK. '
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Fig.6 Porous ratio of PCC
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Fig.7 Pore size distribution of PCC
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Fig.8 Pore gradation of PCC
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(1) BABESYE,PCC BT EHES
VBENMNELABLBE YRAYUBERE
HE P/C=0.150H, BELTHWEABRRERE
8.1% MYTHERELK 53% . BELHTY
LEMmpEIL BB FEELMUME, £ P/C=0.15
A IR EE LR T 41% 50 73%.

(2) BAEYHB AT KIRIRYEE 7.4 55
EETFAMUEKTREELWEARE  EEEH
2 0 HA KRB MR BIAERAR, RAIN
AP BN m B, KFL IR EE - BB
B A TANLIEE .

EEAKRRELPHRABERE  LEE
250 nmlh E BB FIL & S BRAEE K HE X F
28.74% Wi 50 nm L F M EFLBEBED, 5
HETFLBRIABLN 55.33% : BAR AV R &
MG AAS A B E, FLA A ZE 10 ~ 50 nm
RN IIEE, MNMLEH SBREE.H P/C=
0.10 Bf ,JBBE L 10 nm AT HI/DFL A BFLER R
PRER B LRI E 32.81%, i 250 nm LA B # KT
SEFLBRERILLREE 10.49%; 5 PCC
FLER 4y AR i — 25 Wb 7 kL B R AL EE
A EF, 04 P/C=0.15 8,10 nm I FHIFL &
BFUBT AR TR H 3 = 49.72% ,{H 250nm KA L
BRI R E 12%. »

% P/C>0.10 B, B4R PCC RIFLBR 4 76 4k 5
FB/ANF L BRAKBHE, ZANHEN
BEFIMERE R ARTE P/C>0.10 KB, ABEHE
GRE .

3 HIESH

TR TR BE o WLk AR A 48 5 A AR 45 TR R
BT 0 FLAOU &5 4 0, T TR B 5 T B A
WML PERE R AL MR IE S H 7, ki i
EHRB TR SIBEHXRR
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R3 PCCHAMESENRAMEZENXE
Tab.3 Relationship of porous ratio and lab road performance of PCC

p/C LR N/ . 7p231 W HF BKE o} B 15 KighR
/% & /MPa /{Nx m) /i & /cm KRB/ % B /MPa
0 15.21 5.17 28.990 553 11.2 6.73 1.72
0.05 13.69 5.43 40.212 12 724 6.5 4.63 1.55
0.10 10.13 6.76 63.142 34 158 1.7 1.94 2.26
0.15 8.1 7.35 70.005 71 864 0.5 0.92 2.95

3% 3 AT L, PCC i B% P L BB 5 H AL B &R
HUAR HERSOBROEM, RAYRER
BTEBES, SRR BELS S ML, RS
TAMABREDHEMESEN, AR R ALL
WRUKE, M EROERERESOR &
YER, B3 PCC N BRGE W I IE S LK, &
MERIAME T RERE, WARSCERR
UK. RSVERS S TRE L WEK KR
KA EAMBREIHENRS IELREYH
BEL.

4 KEIRERIFE
EERRB MR KR L T REMNE

KT PCCEAXBEABRBURBIEENERS
PO 45 R, R AR B P PR BE R 47 1) PCC B
tHE, THENEREERELHA. L a8
HR LR ALK 4.
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Tab.4 The samle result of test road

. 28d 38 Hf /MPa =0k
R omm RmEE RE ERK SRS
EE  5.60 5.1 41.4 8.12 ,

PCC  8.21 7.7 38.6 5.0l FHRE
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HI3R B R IE R I R B B REAG EMBERE R



20 MM K2R (T¥RKR)

2006

SRBE EFEBNSET R, PCC TR S %
ERELTHEMNSS A EW, SEgEEn
HERELRAEAR, HRHBARSY, B
+ G M T S B , AR R 4 0, S
WA BT 46 R+ W4

5 %ig
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TE Rz B RO 2R 45 4 , I 25 R K U 5 ML 40 AR e Y
B XE b, AR KUK AL BN, 1 U X 4540 T8
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(3) A SD622S LMK &, PCC Wy B FLBR ¥ |
PRSP ELCHHER B ENEME R
ERBEE, Y P/C=0.15 1 , ML BRE LS
FIREAE T 47% .41% F1 73% . PCC H9FL 4 Fie th 5
TERELEHEYRE, XRAHN 10 nm LT B/
L E L ,250 nm LA EHIKRFLE B B, PCC B
L& BLFE 10 ~ 50 nm & [ P9 1 B0 A, B AE
PCC HyFL 4 i /N FL o5 A 3R %

(4) EWABAREBEEWE RS MR RER
SWEBH—-B  BERTEARGYEREL
(ARG R AR B TESEX BERR
HERtk BT, B o P AR AL R
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Functional mechanism of the Polymer Cement Concrete

XIONG Jian-ping, SHEN Ai-qin

(Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’an University, Xi’ an 710064, China)

Abstract: The functional mechanism is discussed by the DTA,SEM and MIP with the confirmation of lab research
and sample survey. The research indicates: the more the polymer is, the less added the Ca(OH), in the hydrated

product is. Ands the pore structure is improved evidently. The polymer film tends to complete and interweave with

hydrated product so the netted structure is formed and the concrete flexiblity is increased greatly. Lab research and

pavement detection results also prove: when adding the polymer, the road performance of concrete is improved re-

markably for the microcosmic structure.

Key words: polymer cement concrete; composite pavement; SEM; DTA; MIP; functional mechanism



