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Table 1 The design situations of original pipe culvert
that need engineering change

Ab PR TR ()
WRGCE  AMMUPR upikR O BUEN DRUOE
/em P /em /em
TEEHE(L=7 m,
Ki4+1764 TEOHEL=T m 327 16.6 16.1
D=13m)
TBIEEHE (L=7 m,
Ki14203.7 ERBECL=Tm, ) 11.0 133

D=1.3m)

E L NBELR D gtk e

MEERN] B W(1969—), 5, LT A, S g TR, A58 ) Sy 3538 % T A4S ; E-mail : cg@jscd.gov.cn

108 FETIERF



PERE R TR B8 TR VLI M X, 3%
- TR, FRE R SE 2 <1 m, VS R IR
+, HN AR EARM Y, TR R S 22 TR
T G bk IR A8 VR R HE K &t , X SR 1A 5]
R, SRR AR A AN I ST TR T B B 2
TR, 25 R A A b R AT JR M AT AL FEAE 4 oy b S5
SRR ORI R R T B R LA kAR e . X
A PP AL Dt T Pl T T4k FH AR A 1.5 m A
FTREEE 1 (R4S, il J e b T U R%<<0.20 m 2L
SR RN A TR B - [5R)AE Te Re] od J BE E RS R
JHL=5~7 m.D=1.3~ 1.5 m B A A6 T 10 A 40 3
K14+176.4 4b R4S 3 4+ S 0 4.1 m, BT e
7.9 m, WRJEE TR L=7 m .D=1.3 m ) 50 cm
BT AR T AT ALk 3 1 5 K11+203.7 &b [ 45 ¥ i 12+
R 3.7 m, B AR 7.3 m, R L=7 m .
D=1.3 m ) 50 cm E AT MEHESES T HbSLAb 2

i S SR B R VRS, RE A AR A b 3 N R
S ARTE | T i p R AN YA ST DR A
TR S5 AR IR . P, AR SCR A EAR R 1.5 m 4N
B BCE R IR T AN A TR B 1 [P R

1)%F K11+203.7 &b i) 9 808, P 78 TR i
I K11+191.7 ~K11+201.7 . K11+201.7 ~ K11+205.7
M K114205.7 ~ K114215.7 324 m K §% B 1) 1 w58 4
Hi AR HE SR PR A 505 5 e 150 50 8 REAN AR
JEBE R 3.0 mm W FEIFME W80 (i 0B R 2
(B R S A T B PFE ) o

2)%F K14+176.4 b (40 1 808 3, B SRl it
H1K14+164.4 ~K14+174.4 K14+174.4 ~K14+178.4
M K14+178.4 ~ K14+188.4 3£ 24 m K [ Bt il 15 5
by A AR 55 R A0S BORH (] 1 A A8 R 2
ALER R K S H R 76125 B REN AR R E
2.7 mm PSR TE TR A0 I SUAE (43 15 3 RS, BT K
12.4 m, 5 Z AR FHEC RIS Fe 4, W 1) .

N ":‘\S%r.‘ I :
El1 K14+176.4 BiEFR A ERELE
Fig.1 The spiral and whole bolting steel corrugated
pipe in K14+176.4

DL b WRh 7 28 F DA FEAS ] b 6 Ah BRI 20 R
I] % S 7 205 R AE A9 0 SO R T AR O
SR B — it i 5 B B IR 1) T DL R A v 2R A T 0T
R, B TS UTRE<0.30 m 2K

3 TN

U 0 A8 TR IR 0 3O A R Al A T R I R TR
WA A SR 7 5, IF i B A RS Bl
A SR RS R BEAIL A M B0 i AS 7], )
A B AE T BN 7 AR . SEBR e, SR H
FCET ML SR AR A 45 AN [ 7 B g A2 XL 5 >R
N WA S a1 i e s A WA R A i N WA= S
P R T SRR AR AR T ARRAIE 5 SRR BEAHOC
) 52 D3RR TEARHIE , 43 0 748 TOURNAS IS AL P i
B 2SO R R RS

R T AREE M (AR I8 W SR K 30056 ) 22 4
W — 2 PN AN T ARSI e () B B 5
PR, AR 58 1) 454 78 I W I — AR 2 5% FH L BRI
AR AH RS A7 IR VR S R
TG K 3R B R, 25 5 7 A IR AN
AIEE G, 4 1 R A I 1) 25 R 2 7 2 L, R ) R
FEEIRIAEE T, TR UE R AR R ik i oot e o 1
AR 5K b R AR RXERT . PRI, F R FELRE
AL JBRAR T % W AN BB 2 X TR TR 25 4 2 42 1)
KW ER o STAER, B & YGET 1R B R 1 12
B A 28 B B T R SR PR N T N
MR AR o SCAAR AR B AR Z 5 1Y
ARG . HEAREA L RS — R
R IELU G o AR LR R, A i g T
7, B VA NP2 8- IR o= AN W NN i
TR DR R T R U TS e S AT S PR B S S A
WD A AR a5, — BB AR A ] X 25 R AT o A
o B N P HLTE TR A e 4 Wy Ty L
AARSRATES ST, IFAEMIS AR M T R
BRI BRI RETE S5 T ARRES R A 1 TR W
WA 2 S H

2T Bragg Yt 2 B Py S A H R « 1O
Joi) FE AL R A 7 ) sl A 0 A B e A AR
A B EOCMEHE BB 0 5 Z2 i A8 4k, T~
A Bragg (55 10 KAV S, i ik Wil Bragg % 1<
REARLAH O, BRI AT ARAS R 4y B 10 AR ARG L o DEet
FetE AR 1 FEAS TAE R BR AN 2 TR o

2013 1555 88 109



BAKE  RAEE EaEE
VRIS 2
AN v S
o
. Moz ]

BT BERE e

B2 SeirstiERiRRaRE
Fig.2 The principle of fiber Bragg grating sensors
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Fig.3 The diagram of cross-section
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Fig.4 The diagram of measurement points
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Fig.5 The arrangement of fiber Bragg grating sensors
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Fig.6 The simple test network diagram of FBG sensor
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Fig.8 The measured figure of tangential strain

increment of crest inside the culvert
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Fig.9 The schematic figure of tangential strain

increment of crest inside the culvert
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Corrugated steel pipe culvert applying in
highway and strain measuring with fiber
grating test technology

1 . 2
Cheng Gang', Fang Ping
(1. Jiangsu Provincial Communications Department, Nanjing 210001, China; 2. Jiangsu Provincial Communications
Planning and Design Institute Corporation, Nanjing 210000, China)

[Abstract] Two corrugated steel pipe culverts were chosen in north connection highway project of the
Fourth Nanjing Yangtze River Bridge. From testing the strain conditions of corrugated steel pipe culvert under different
soil fill heights, the fiber Bragg grating sensors were set in the inner or outer of corrugated steel pipe culverts.
Corrugated steel pipe culvert has the capacity of larger deformation. So in the soft soil area, using its good ductility
can solve the problem of uneven settlement.

[Key words] corrugated steel pipe culvert; highway; soft foundation; field test; fiber test
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Reinforcement design of anchor blocks
for external tendons

1 . 2 | . 1
Hong Hao ,Tong Yuqiang ,He Zhiqi',Liu Zhao
(1. National Engineering Research Center for Prestressing, Southeast University, Nanjing 210096, China;
2. China Highway Planning and Design Institute (HPDI) Consultants, Inc., Beijing 100088, China)

[Abstract] Reinforced blocks are common anchorage forms for external tendons. However, there was no
mature design method. Through finite element analysis, the paper revealed that the tensile stress concentration
was caused by three typical local actions. On this basis, three equations for calculating resultant forces of these
local actions were formulated. Thus a quantitative reinforcement design method of anchor blocks was proposed.
Finally, an anchor block of the Fourth Nanjing Yangtze River Bridge was presented as a design example to dem-
onstrate the effectiveness and convenience of the proposed method.

[Key words] anchor block; external prestressing; reinforcement design; bursting force; cantilever ac-
tion; tie-back
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