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RELLVE, HRSEI T M IS8 T [1]. 1% 1%
REARIES AN HLBL LA . 512100 mA A #E1E (Hh) 1
BPfiE T aARGE. oy RG W H, DUt 2%
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M LI EEAT et SR MERAINEE L 67%. 1%
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2.2.2. Bk

19774 Fh B AT & T HEMr AL Rt L0737k, BdE
T BEFSPREBEAS =M, E5E%EK 02
JERMPGER I [3]. “PREILA TR 2 — NP5 15236 mi)
R BN A VR B s BT —— 5% M KA Bk B AL BV R
R B f Y TR 2 — S AR 175 mir) b R AN TR
BT —— POAE I AR =4, P A A g7t T
ARSI Y WM (F6), HEMAN (76+360+76) m

Bridge Bridge type Year of . Span Cross-section Construction method
completion  (m)

First Hejiang Yangtze River Bridge Half through 2013 530 Four-tube truss Cable swing, cable-stayed fastening
Waushan Yangtze River Bridge Half through 2005 460 Four-tube truss Cable swing, cable-stayed fastening
Hurongxi Expressway Zhijing River Bridge = Deck arch 2009 430 Four-tube truss Cable swing, cable-stayed fastening
Xiangtan Liancheng Bridge Half through 2007 400 Six-tube truss Cable swing, cable-stayed fastening
Zhunshuo Railway Yellow River Bridge Deck arch 2015 380 Four-tube truss Cable swing, cable-stayed fastening
Yiyang Maocao Street Bridge Half through 2006 368 Four-tube truss Cable swing, cable-stayed fastening
Guangzhou Yajisha Bridge Half through 2000 360 Six-tube truss Rotation construction

Hurongxi Expressway Xiao River Bridge Deck arch 2009 338 Six-tube truss Cable swing, cable-stayed fastening
Anhui Huangshan Taiping Lake Bridge Half through 2007 336 Transverse dumbbell truss ~ Cable swing, cable-stayed fastening
Nanning Yonghe Bridge Half through 2004 338 Transverse dumbbell truss ~ Cable swing, cable-stayed fastening
Chun’an Nanpu Bridge Half through 2003 308 Four-tube truss Cable swing, cable-stayed fastening
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The (n—1)th
assembled

The (n—2)th Segment

segment

(b)

BE10. GVLKIL N, MIZRFLAEAME. (@) M. MIZRGBAEAE: (b) A E.

ARG R A e P, AR S I R A 4, 1 e AR
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(2) EWIREE SR EOR . H AT A R R
L O SRR AN TC WA A A OB )R, SIS T B
FEL A 5 AR E M A R A 23 B B Al RS A A . o
TR A A e et 5 T R B o B 4 A B D47 D i 4
DRUERRE PE 3 18] BRI 5 P R 2ok

BEl11. 2 BN

R2 Ph# ~ ow BB MR BAESIE CRAL: m)

PR G EE (7], MM PREVR B L AR T RE, R m i
SEREMERY R 8 R AR 4 ) R, @R
P22 DR AR [8] AME Ui [91FN N TR 1 AR M ke Tl
G R, T ARIE > P B A4Sl RE U i, SEBLE
PR IR S e T e, B REF BETT SRR AT — 2 R
NIt TETRAS AR E T R JC R A TR L R
IRT R AN - 75 CRAIE A P VR L it T 7 (B PR 1 i
by RPN TR A AR R R AR R B
A R B E T B

(3) FWIRELEE T 2R E. SRR BT
ENTREE LR T AT T I 5 s, kK]
TRTHEREE . E A5 B S TR REE T LA R R B

RPRIEE WIREE e 2 s, BILKIL— i Eg
B FE R, AT T H R 0 R S B B R YR
ik B K BB AR R X ARG, E B AR P I S E
J£-0.09 ~ —0.07 MPaz& 4 T HevE R & L A& Se i s )
FEVEE WIREE LB SR 2 . DURES U N BE A, 45
G TR R T B2 5l B R 77 Ve TR e Tk
[10,11]. RHr T — M 5Z AN K IE 600 m, 75 ZLE
HEC60VREE T IT800 m?, KA | =L ILIL H S i )
JEJREE TR (B12). s ik K 1R EE L/

No. Upstream Downstream
Chongqing Yibin Height difference” Chongqing Yibin Height difference”

1 264.452 264.422 0.030 264.429 264.449 —0.020
2 284.555 284.535 0.020 284.515 284.540 —-0.025
3 301.751 301.727 0.024 301.724 301.749 —-0.025
4 316.117 316.114 0.003 316.101 316.114 -0.013
5 327.779 327.778 0.001 327.772 327.769 0.003
6 336.819 336.818 0.001 336.828 336.801 0.027
7 343.298 343.301 —0.003 343.300 343.286 0.014
8 347.291 347.285 0.006 347.277 347.269 0.008
9 348.826 348.825 0.001 348.803 348.805 —0.002

“Height difference of symmetric points in ribs.
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=3 3~ O BRI B R (AL mm)

No. Shore in Chongqing Shore in Yibin
Upper chord Lower chord Upper chord Lower chord

3 —6 -9 5 10
4 -9 -7 5 —
5 —4 -3 7 5

6 8 -10 5 7

7 -5 7 =5 9

8 7 4 -8 2

9 -10 0 0 10

Positive values denote deviation in the upstream, while negative values denote deviation in the downstream. The symbol “— " indicates that the measuring

tube of the segment was damaged or invisible.

BORFF Erm A R BT R, geob T ERIERR Ty, TARE A N
TR e T 5 it T RE U8 A . AT SR R TR
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MR BZ AT P VR e e . TR TR L3RI WIRT,
B DA IR 1444 IR 2L AN TR B L SR, AR RIE
100%, MR Z61K592%, {RIE 78 P REE T 1) FEE i & .
A, B GHBEE TIRE N T B, AT BRI
THET R .

B2l B A P VR T T VA R I R T A TR
PO R I B KBRS0, b ) 22 2 R 1 i
B, 20134 B T F B K S AR N A TR e L HE A —— 2
#5530 mEVLKIL—#r, B TiEMm2.614u N T, &
M ZARRE, AT HARM AL AR A T RRIA B . LU R 4
TR R ——5 12420 m AV M i
MR T 1L M2 N e A LK — M 4 3 i 3%
RIe (E13) K, @GRSk 22K,

6th—7th arch rib segments joint
3rd level grout feeding pipe

2.4, BB K EEARANE TR Ik - HEM R LA AT

20134 E % T A2 #5530 mf) tH T fi K5 42 40 A VR 5
LM, WK T 500 mZENE TR EE L B I R it T4
Ao CAE 2L, A B AR M DAY 1] s T A 2% 1 — 4b
WAL AT 5, FFRE 700 mZ e & TR gt g il i i 5
AIETATERT R [14] (E14). W45 1515650 mi
BE TR LR T B R R IR, R
ARG R AR R DL SR B
FeAR e E B . 700 m&K HIAN S VR EE LB AT BT
KGRI RRMEER L, HAEFMEE .

3. SNEDR R L NN E B ERBVE & TR

3.1, KRR

N F 2L VR 5t L HEMr (steel reinforced concrete arch
bridge) HHELHIF] TFENJosef Melan (£ EEK<K=2) 7E
18984F KB, NHRoK==#t, HHLRE N TFE)F2&: Hohde

Connected to vacuum-assisted system
Valt grout out pipe $150 mm x 2000 mm

3rd—4th arch rib segments joint
2nd level grout feeding pipe

Concrete pump

1st level grout out pipe

3rd level grout Devision plate

out pipe

B 12, FU i = Jd e IR AT BT
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(R4, BIRTERESEE WIREE L 5 H AR #RE 71 K NI EE 1S
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W I S 3 7R R VRIRAS, DR e AR BOR s .
B TAEIMIF R 7R R 16]. HLRER L7 35,
PRS2 AR RN SedE i TA[17,18], Rkt
PR R L7 B T3, — IR LIRS e e
SENVEE R L S S B T R g, XHR
RM G, AR B WIT =, b 7S 2R N2 7).
PAAE— PR B B — GE T R TR ol ar 80N L i 254 DR
LA N JE N RA € 73 177 %8 [19]. H DNy — 3R & A
AT REWE I S8 DR IEAMUIN R, A8 B R R o ARG
Jiti, 27 AR b SE B P RETE R RS 2 iR I N ) AN AR T
(E14), KM Z TAFMERINGRE, Jb 7S 2Kz
D] 73 P N A S GBS E & 111 N o [ 2 P
73 AICAERIE LA VE N, I REREREIPE B B K A7
73 e S BE B v [ TR TR H P B TR ok 3 i
TR BRI T 7 3 LG [ AR RUAT 0 7 i £ R e+ 1]
SR Ut 5 B N . IS 9 A A

A 20165 2 Bl 1) TH J A K5 A2 TR e B ——
445 mig A% B Y B e Bk AL AL R R HF Jed16 miS A2 1 =
FEER B BRI MY, TR A A7) 20 it il A 199 o 42

BE13. A LA ot s 306

165

e AN VR TS M A Tk, FERE
BTG TR 7, SR T A TR e - S
. R R, BRSO S. R IREE 6
AT [ Bedd i Tk, s 3R R Ih[18]. h EfE
Shk 4R R L HAR30 2 40k, B8 T AT 400 m
(I R4 RE . HEIE300 mitAF RO e, i [l AME s S v B
ZEIREE L HEMF 1002 5ok, KR UA F260 m, H
AN it T 54 AN [ 2 e A i = SR A

JE R E TR 1968 4 5 T & 1 HEM R 14 B
T[], 19774ETF K T HEMR#E A0 T T.9%[3], 20084
TUGHEAT T HEMR RIS B peiti T[20], iR =R VAR AR
RIS 12400 m Py R EE L HEE, (HEE A ER A IX
=R A R K S AR TR BRI 210 m, 545
HBIE300 m VR BE L HEA 4 A2 O R B AR e L A (R
4), [F AR AR 300 mif VR Bk - HEAR R4 (RS,
AR F B R Bt T .

Lo T I RN E DIPEH 42 H 1866 t, N
BrRE RS R E A 1/14.9, TR HEE R EE
B KM D24, AN I/, IXE H [E A
300 mA R EE L HEME AR A Be . B PR R E R

3.2. R R IAE
RHL R A XON[16]

Aag ZZFi'O'Ki ED)
i1

rh, FARR G5 N — X BRI RL N 03R
AN 5 ) X R R R I NI, AR KA A R R
Ho oxie 2, FTHAMRIGIHR, WA 7EM R ) 5
M E RN, KR AR R Ao R R R ALK

PR T .
fE— RIE L eI IR Bt L B ho ANAE, T B )
AW, A B A VHE N, SR F, AE
Ao 5 1 8 ) S E AR R VHETE N, A

| Overall length of the bridge = 745 m |
AﬁﬁﬁT | Tﬁﬁ%m
w Clear span =650 m W

14, HriEs SR AT .

A
A 4
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P WA AR ) FH o B8 4 25 1) W 5 384 KT 98/ 1R AR
PE, TEMNIEE /NS R BZR Ty, TERIEE KR R 7,
A B A (A ) BT b B ARAE Y, 77, B R /N e %o
A AR T 27 B AN TR 5 e 7 7] 452 52 Y L A

AR PR B SCR B R T R I F A B AN ER TR
AN B AR L. A B IR R, LA
TERATTE R T W R R AL ST HE T
EIT KM, RET S AT AMF[16,18,19].

3.3. TR
331 T E T BT R

19964 £ BCIE 4211 P & 7° B VT KM 2 4 A F
BB AR W, 1 B2L=312 m,

REELL N 1/6, M TEE A 18.9 m[21].

TR LA TR E LA IR B SR TR LA, N
BT NS TR S XU S50, 851 t, BRI 43 ik
OB, 25K 5ERUNE BT RH IR P& 8, 28K
S8R TR e TR T HEVE . XU R B 454702 m®, 43
VURRAEAN B TR e L B i 8 By, FETH 5 B ol
i AR R SRR AL, FERT40 haidl TR
W TR 5k = M 35t /12 ZE HE TR L/2 (R B 00, B 4t
FEFE SRR B AR LT LA B3, SR ITRK
{82200 kN[16].

3.3.2. = BRI FE A VR KM
7o RERR S b B VA MR 2 DU TR Bt H AR 2 e i 3

R4 PEELAKT 300 mi P 4R E PO

Bridge Span A'mount of steel used for Volume of 3 Weight ratio of concrete  Year of . Cost N
(m) stiff skeleton (t) concrete (m’)  and steel skeleton completion (100 million CNY)

Shanghai-Kunming High-Speed Rail- 445 4709 26 500 14.2 2016 4.50
way Beipan River Bridge
Chengdu-Guiyang High-Speed Railway 436 11 580 17 140 3.7 Under 5.20
Yachi River Bridge construction
Yunnan—Guangxi Railway Nanpan 416 4011 24 000 15.0 2016 4.00
River Bridge
Chongqing—Guizhou High-Speed Rail- 370 5531 29 370 132 2016 —

way Yelang River Bridge
Dali-Ruili Railway Lancang River 342 5520 16 800 7.6 Under —
Bridge construction
Zhengzhou—Wanzhou High-Speed 340 2545 14 210 13.9 Under —
Railway Meixi River Bridge construction

Zhaohua Jialing River Bridge 364 1 866 11 130 14.9 2012 2.08
Wanzhou Yangtze River Bridge 420 2091 11 000 13.2 1997 1.33
Guangxi Yongning Yong River Bridge 312 851 4702 13.8 1996 0.45

The symbol “— " indicates unavailable data.

=5 EAMNER KT 300 mAiE A LM —
Bridge Country Span (m) Construction technology Year of completion
Gladesville Bridge Australia 305 Precast cantilever assembly 1964
Krk Bridge Croatia 390 Precast cantilever assembly 1980
Mike O’Callaghan-Pat Tillman Memorial Bridge United States 323 Suspended-basket grouting 2010
Almonte Viaduct Spain 384 Suspended-basket grouting 2016

R6 B AUREE L BN S B SIS LU AL
Bridge Country Span (m) Structure type Construction method Year of . Cor.lstruction CO_St_

completion period (million CNY)
Zhaohua Jialing River Bridge  China 364 CFST stiff-skeleton Stiff-skeleton-based 2012 3 years 208
arch bridge method

Mike O’Callaghan-Pat Tillman United 323 CFST arch bridge Suspended-basket 2010 S years 1670

Memorial Bridge States

grouting
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Casting sequence: 7-1-4, 8-2-5, 9-3-6
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Cumulative deformation measured at different locations (m) Cumulative

Stage of concrete

] L/5 L/4 L/3 3L/8 L2 concrete
casting Measured  Calculated Measured  Calculated Measured  Calculated Measured  Calculated Measured  Calculated Measured — Calculated volume (m3)
Bottom slab of side box
7-1-4 half done 0.013 0.013 0.006 0.006 0.002 0.002 0.004 0.004 -0.001 -0.001 0.003 0.003 1400
7-1-4 completed ~ 0.010 0.010 0.000 0.000 —0.007 —0.007 —0.021 —-0.021 —0.037 —0.037 —0.052 —0.052 2681
8-2-5 half done 0.005 0.004 -0.008 -0.007 -0.016 -0.015 -0.033 -0.031 -0.050 -0.052 -0.067 -0.069 3845
8-2-5 completed  0.002 0.001 -0.012 -0.011 -0.023 -0.023 -0.042 -0.042 -0.061 -0.065 -0.080 -0.085 4870
9-3-6 half done —0.001 —0.003 -0.021 -0.022 -0.036 —0.041 —0.058 -0.061 -0.079 -0.086 —0.103 —0.110 5872
9-3-6 completed  —0.004 ~0.004 -0.025 -0.023 —0.042 —0.047 —0.071 -0.075 ~0.098 -0.105 —0.124 —0.142 6759
Lower web of side box
7-1-4 half done -0.005 -0.007 -0.028 -0.028 -0.046 -0.052 -0.076 -0.080 -0.100 -0.106 -0.118 -0.135 7 446
7-1-4 completed ~ —0.008 -0.012 -0.034 -0.034 -0.051 -0.058 -0.080 -0.082 -0.106 -0.112 -0.124 —0.141 8107
8-2-5 half done —0.011 —0.015 —0.041 —0.039 —0.056 —0.062 —0.084 —0.087 —0.112 —0.120 —0.130 —0.147 8701
8-2-5 completed  —0.014 -0.018 -0.046 -0.044 -0.062 -0.067 -0.089 -0.094 -0.119 -0.128 -0.138 -0.156 9262
9-3-6 half done -0.016 -0.019 -0.052 -0.048 -0.068 -0.076 -0.096 -0.103 -0.128 -0.139 -0.149 -0.172 9873
9-3-6 completed ~ —0.017 —0.021 —0.054 —0.054 —0.071 —0.083 —0.100 —0.111 —0.132 —0.151 —0.153 —0.193 10 428
Upper web and top slab of side box
7-1-4 half done -0.023 -0.026 -0.063 -0.064 -0.080 -0.095 -0.110 -0.124 -0.137 -0.157 -0.148 -0.186 11747
7-1-4 completed ~ —0.028 —0.031 —0.072 —0.071 —0.090 —0.102 —0.121 —0.133 —0.149 —0.168 —0.156 -0.197 13 040
8-2-5 half done -0.032 -0.034 -0.077 -0.076 -0.097 -0.108 -0.130 —0.141 -0.159 -0.180 -0.166 -0.210 14 873
8-2-5 completed ~ —0.036 -0.037 -0.083 -0.079 -0.104 -0.113 -0.138 -0.148 -0.169 -0.192 -0.180 -0.232 16 362
9-3-6 half done -0.042 -0.043 -0.092 -0.087 —0.113 -0.123 -0.148 -0.159 -0.181 -0.204 -0.192 —0.244 17 966
9-3-6 completed ~ —0.049 —0.049 —0.099 —0.095 —0.124 —0.134 —0.160 -0.171 —0.194 -0.217 -0.209 —0.261 19 080
Bottom slab of middle box
7-1-4 completed ~ —0.051 -0.051 -0.103 -0.098 -0.132 -0.139 -0.172 -0.177 -0.208 -0.224 -0.224 -0.269 19 818
8-2-5 completed ~ —0.053 —0.052 —0.108 —0.101 —0.139 —0.143 —0.180 —0.183 —0.218 —0.232 —0.236 -0.279 20530
9-3-6 completed ~ —0.056 -0.053 -0.112 -0.103 —0.144 —0.147 -0.188 -0.190 -0.227 -0.242 -0.247 -0.294 21332
Top slab of middle box
7—-1-4 completed ~ —0.058 —0.055 —0.116 —0.105 —0.150 —0.151 —0.195 —0.195 -0.235 —0.247 —0.256 —0.300 22 064
8-2-5 completed  —0.060 -0.056 -0.119 -0.107 -0.154 -0.154 -0.199 -0.199 -0.241 -0.254 -0.263 -0.309 22703
9-3-6 completed ~ —0.061 -0.057 -0.122 -0.109 -0.157 -0.158 -0.204 -0.205 -0.246 -0.262 -0.269 -0.321 23385
Final error (cm) 0.4 -1.3 0.1 0.1 1.6 52
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(m)

0.02

Bottom slab of Lower web of side box

Upper web and top
slab of side box

o —-0.03f+
] —4— L/8 measured value
2
= —0.08} —4- L/8 calculated value
3
s #— [ /5 measured value
-0.13}
© L/5 calculated value
C
S -0.18} L/4 measured value
©
I 023 L/4 calculated value
£ _ L
% : —&=—L/3 measured value
o 028} —— == L/3 calculated value
% 0.33 """"'-+-.._+ —— 3L/8 measured value
E e === 3L/8 calculated value
8 ~0.38 ——L/2 measured value
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