BT AHHEFRFR.H 29K F 3H.2017 F 6 A
Journal of Zhejiang University of Science and Technology

Vol. 29 No. 3, Jun. 2017

doi: 10.3969/j. issn. 1671-8798. 2017. 03. 002

l

WA R T X ERKBEER N AN A
— WL TR BN B

FTEE A e RN IR, B IH
(1. Wi R 24 AR5 8% TR 2FEE Bt 31002352, FiH RACEH A R Al L M 310011

OE R R TR PR LY IR, 45 AT D S TR S, A R BRA 1 TG AG I vk Bk BRI o
b AR b R A YU % A7 P PR D X A YR O 9 T T g A U0 R R L LA B A T W A B el R B 0 Ak 2
BeAAN X AT SR BE - B 0 M B A o MR B0 35 400 0 R BB SR 4 B 90 B AR B 7 I R IR - Ay B
CaCO;s \SIO, 55 43 » 5 % 38 Bk fh VR B - B A3 A ARL o VA7 A U 1) G 8 —F 46 AL e R 1 43 o SB0M WIE BR £5 R2 R AR Bc Ab
P R AL TR BE s A AL AR S ISR R T 9000, TR TR - 2 TET (0 355 BE AG I B, L A G 1Y
FERIE R G RIR e v VA 14 MPa £y, BG5S U W, A DR 2 35 JC 0% A6 I 5 R BB 0% 7F — 8 2 B 1 %4
ﬁﬁ‘i%&ii%}%mé@ﬁ%u?mﬁE’J’Mﬁ,1515%%%%,&{@1%&E@Mﬁ%ﬁ%*ﬁﬁﬂw‘}%_ﬁ;%%ﬁo
SRR : ARV IR R b SC A S R Ak VR O I SRS R A A b £ 5 TR

HmE S %S TB302. 2;TU-87 SHRARER: A MEHE: 1671-8798(2017)03-0166-06

Application of disease detection technology of reinforced
concrete historical buildings

— Taking Ningbo Drum Tower for example
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Abstract: In response to concrete carbonization, a common problem in engineering, the
nondestructive testing methods of carbonization is introduced in this article. With Ningbo Drum
Tower as an engineering example, it applies the on-site phenolphthalein test for carbonation

depth of concrete, the concrete snapping back test, the electrochemical technique for steel

IrFs HEE: 2017-02-22

E4TH: HEXAARFERSHER SIS T (51408546) 5 #1148 SCE IR0 H (2015018) 3 W14 A 25 M FL AR
N FHWFFE R 30 H (2015C33058)

BEMEE: M X978— D @ WA M AL Bl R, EEAFERAREE LN AR, Email
2195838307@qq. com,



5% 3 BESTTE A TR B SO A S A e ARG N AR v 167

corrosion degree and the technique for concrete composition analysis by X-ray diffraction. Based
on the technical data obtained by the on-site investigations and sampling, the main compositions
in the concrete of Ningbo Drum Tower are CaCO, and SiO,, which are similar to ordinary
concrete, with no chloride ions detected. The beams and the slabs of the observatory are
seriously carbonated, reaching deep to the steel level, with the steel corrosion probability of
slabs more than 90%. Meanwhile, the concrete snapping back test indicates the deducted
concrete strength of columns of the alarm clock stand and beam bottoms of the observatory is
only around 14 MPa. The detection techniques applied by this study can partly provide
qualitative diagnostic analysis for diseases of historic buildings of reinforced concrete structure.
However, other small-invasive laboratory technical parameters should be complemented for
quantitative analysis.

Keywords: reinforced concrete historical buildings; carbonization ; concrete snapping back test;

corrosion potential of steel; concrete composition
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Fig.1 The alarm clock stand and observatory

2 EERNEAER of Ningbo Drum Tower
2.1 FERERR AR

N T SR IR IR TR U b AR AR, A IR A R A M TR B AR
FHAG S By 10 mm B i B 70 A6n 0 48] 24 1 3 22 7 8 B O B2 20 mm 2245
B /NI AN 2 Bz o IR B T P R AT R 98 0 IR L O By KR (1 g i Ik
T 100 mL RF B0k 95 %6 1) 2B W8T L AR S €6 52 0 L ) T TR 8+ m b
500 D Al T VR BE S5 4 20 6 350 0 R VR R 1 TR B i Ak L B 60 IR R AR AR AR
3 WTE B8 58 A e Ak . AE X T BY I TR RE - R DA YR R - 3 T — i R R B
I AT X R B 0 M DR R B AR N — 2 HeHIE F T SC AR
2,2 BELEMEEERNZA

TRBE 1 1] 58 ni BB 2 VP 45 4 AT S 1k %) o AR L X VR YR - [ R i A A — P R FH DA VIR 4 - 3R 1T B
At o PR AE O T RIS TR TR RE PR R . A Tk Ao ERURE X B A T RE - 5 A AR R Y IR L R SR H T
A B «-5000en HYER S (o] 554 COR I T TR 1o i AL 2 AN R A R 2 ) ) F YR 46 - 29 ThD ) [ st o 8 3 £ 7 0 4 R
B o [ HLASCIN T2 50 M % YR R % T SRy A 2 S AR URR AR ) A R IR 4 b T T 5 DR O A S
X e T AR BUHSE S0 SR EU S A kR R b A AR AR R JES TR R A T R AT R
e 3 7 G T s I Al T A e R % T U e b R B X VR B - e R AT HE SR
2.3 BUAFEBEMHBAAKGUNEAR

AR S5 R F S -+ Proceq 23 B (9 Canin ™ 4% ffy 85 T ASORT 5% b A 19 5 750 455 ok B2 B8 0 A7 JC 4 A 00 (I 3D
Canin™ 84 7 5 1l AR FH B R 47 2 HE H A, FOAE X s o S0 H A (SHED (19 T I HEL (7 /2 316 mV, iR 48 ASTM
C 876-91"" 2 5 {H o piy 4 A7 14 J65 ol el 432 R /0N T A 2 140 000 77 10 45 T ARE 3 L A ) 45 T R B S A 1Y)
Ji ok Fl A2 A S A 0% 5 75 8 ol el 57 1 K L 0 75 ) 7 ol BB 3B R BB AR R RO . 3R 1 R N A R ke
A S5 MMBERER, BE DAL BB A KT —52 mV B, 8RB /AN A E —52 mV %
—202 mV2Z Al i, 85 T RN B E s AL/ T — 202 mV I A5 PR SRAR K. SR T H AR S A T R AT LA
YERA 1T i X S PR VR B - L 47 2 PN B A 1) 5 Do R XHIR BE  AR R L AR JC IR 4 )3l T SO
G A SR bl A7 6 R A O R

(ASTM C 876-91 ; 1 Al i i 4 2 LL HL B

Table 1 Relationship between rest corrosion potential of

2 i AL
Fig. 2 Impact drill hole

steel rebars and corrosion probability

(ASTM C 876-91;CSE reference electrode)

En/mV 5 1l M R

>—52 RN (<C10%)
B3 Tz AL 2 e

<—202 BRC>90%)

Fig. 3 Reinforcement corrosion detection
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Fig.5 Concrete carbonation depth phenolphthalein in situ testing
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Table 2 Concrete surface rebound strength and component strength estimate value
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Table 3 The degree of reinforcement corrosion in concrete
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