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Structural design calculation method and design criteria of BCCP
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2. School of Civil Engineering, Chongqing University, Chongqing 400045, China;
3. Materials & Structural Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210024, China;
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Abstract: To design and calculate the bar-wrapped cylinder concrete pressure pipe (BCCP), the calculation method of external load
and section internal forces of BCCP is proposed by referring to the specifications of PCCP in this study. With the consideration of the
contribution of the protective cover to the stiffness of whole pipe section, the formulas for calculating the stress and strain of pipe core,
cylinder, steel bar and protective cover in BCCP are put forward by using the assumption of the linear distribution of stress and strain on
the cross-sectional surface under different load combination. The work, elasticity and strength limit state design criteria are followed in
the design, and the specific criterion conditions of each limit state are given. An embedded BCCP with an inner diameter of 2000 mm
is selected for examination. The results show that the judgment indexes of the pipe are smaller than the corresponding design criteria

and the structure is safe.
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Table 1 Limit state design criteria of embedded BCCP
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Table 2 Examination of working limit state of whole pipe
W BROR S BE T4 U] Piig: waikey N 71/ MPa HE AR FR A/ MPa REMRA
B 1k S M BEE R 1 (P<Py) w1 1.00 1.43 b
B (bR 3R TR (P<min(P, ,1.4P,)) WTI 1.40 2.00 S
*£3 EMERIIERRRESKE
Table 3 Examination of working limit state of pipe crest and bottom
VT %4 Ry e B AR BT v, k THEE DA R A BE/A
w1 7 145 8 ) PR A s -0.24 0.26 8.08x107° 1.59%x107* i
FW1 7 1450 1 PR e 2 -0.42 0.11 —0.04 MPa 0.82 MPa b
WTI By 1145 70 e PR A s -0.32 0.41 7.16x107° 1.59x10~ &
WT2 Bi7 1R 450t PR -0.45 0.20 5.90x107° 1.59%x107* E
FT1 Bij 1005 R s -0.37 0.34 6.79x107° 1.59x10™ 6
WT3 Bj7 1R 4500 R A s 4 -0.53 0.08 —0.06 MPa 0.82 MPa &
*F4 EM EREERBRRESKE
Table 4 Examination of elasticity limit state of pipe crest and bottom
P waiRey 2 BRDR 2SR 1- o4 ) v, k IRAE/MPa fEWIARFRIE/ MPa &S
WTI 577 Lk 59 8 102 7 3 4% BR -0.24 0.42 -12.33 235.00 &
WT2 I577 L1 4 87 102 7 3 4% R -0.48 0.19 -23.00 235.00 ey
FT1 i 159 7 7 7 3k B A R -0.29 0.36 -14.46 235.00 pes
WT3 7 Lk B £ 32 -0.20 0.13 -37.41 0.00 e
x5 BFEMIIEMPBRRSKRIE
Table 5 Examination of working limit state of pipe side
Tkl & e BROPR S TR 1o 0] v, k ARNI] THE U A B AE iy ey
w1 7 1145 70 e PR A s 1.03 0.24 9.55%x107° 1.59x10~ iRy
WTI 7 1E 4N s v BRRT D B 4k 0.22 0.23 4.27%x107 1.17x1073 T
WT2 B 1AM b o B ] L3 0.23 0.21 4.76x107* 1.17x107? sy
FT1 7 1EAME TS B AT D S 4k 0.66 0.20 6.79%107* 1.17x107? iRty
Wl Bi7 Lk R4 2 s R e s 1.03 0.24 8.55x107° 1.59x10~ e
WTI1 57 1 AR 2 B AT Dl 2 sk 0.22 0.23 4.78x107 1.17x1073 T
WT2 7 14547 2 B AT Dl S 4 0.23 0.21 4.91x10™* 1.17x1073 e
FT1 B 1E 454 2 B AT D 2 4% 0.66 0.20 4.87x107* 1.17x107? e
Fo6 FMIAMERRIRSKRIE
Table 6 Examination of elasticity limit state of pipe side
iRl A e BRAR S B v v, k A/ MPa HEMIBZBRE/ MPa 2 H4F4
FWT1 577 Lk 50 3 i 7 7 2 A B 0.00 0.22 401.51 468.00 FE
FWT2 577 Lk 50 3 i 7 7 e A R 0.43 0.19 412.76 468.00 e
FT2 W75 1 20 3 73 R 3o AR R 0.34 0.26 409.35 468.00 P
FWTIL PRIFIREE + R IR F B HE 0.00 0.22 12.81 37.50 P
FWT2 PRFFIREE R R TR HE 0.43 0.19 21.62 37.50 P
FT2 PREFIREE R KT HE 0.34 0.26 13.85 37.50 &
*z7 EMNEERRRSKIE
Table 7 Examination of strength limit state of pipe side
far g A& W FRCAR A BT ) v, k HE A/ MPa THE DU FRAEL MPa B E
577 1 89 3 J FWT3 0.02 0.29 401.14 552.50 i
537 11 84 53 Jee g FWT4 0.30 0.21 409. 07 552.50 E
7 1145 TP L FWT5 7.52 0.83 34.87 156.98 iy
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