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Study on Flexural Capacity of Internal Prestressed Glulam Beams

ZHANG Jin'", SHEN Hao', GAO Sen', LI Weibin', XU Qingfeng’
(1. Key Laboratory of Concrete and Prestressed Concrete Structures of the Ministry of Education,
Southeast University, Nanjing 210096, China;

2. Shanghai Key Laboratory of Engineering Structure Safety, SRIBS, Shanghai 200032,China)

Abstract: To study the flexural capacity of internal prestressed glulam beams, the relevant conclusions
of experimental research at home and abroad were summarized, the methods to predict the failure mode and
the formula of the flexural capacity were proposed based on Bazan's constitutive relation model, the plane-
section assumption and the limit strain analysis method. The computation examples demonstrated that the
calculated results according to the formula were in reasonable agreement with the experimental data. The
relationship between the flexural capacity and the effective tensioning force was studied, and it showed that
the effective tensioning force could determine the failure mode, and the mechanical property parameters of
the compressive zone were the key influencing factors of the relationship. The internal force of the tendons
under tensile failure mode or compression failure mode was approximately linear with the effective tensio-
ning force. The upper and lower limit of the effective tensioning force were defined, which indicates that

the tendons yield when the failure happens, and tension failure and compression failure occur simultane-
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ously. The analytical solutions of the upper and lower limit were also provided.

Key words: timber structures;glulam beams; internal prestressed; flexural capacity; theoretical analysis

G ARG BT 20 HH229) il T H HAT 35
RUFEERPEREIE B ROT IR A 2 I AR A R ] 55
D0 H T [ A1 A 30 45 4 40U N T 4 22 (AL S I
B AR TR 14 IR R 2 R 32 I R AR L RS ER
WU 4 3K AR A A5 e 5 7 |2 1 o A 5 32 G JH S i 25
P 58 B AT AN B 58 20 FH. DRk, 0 AR BIF5E N R
AN TR PR AR B AR % B 1 5 T 1%

M 20 HH 20 40 AFEAR T B L B 5T ] 8 o R A 4
J A CEN A 9 A B8 R A 55 ) ok 1 iR B B AR Bt I I
737 — 7 BOR. Bulleit 51 [ B 58 3£ W, & 7K A
(A R AR e R B it J5 W BE 4R v T 2400 ~32 00,
ARSI 2 30%. Gardner 4550 % AN Al 4%
SRR TR DA o R A 1 A 2 g 5 O b T A A
THAEIE. O Brien™™ ] H 85 MR Ok 1 5 A S22 (1 B 47 528
2 TR EE A TR KRR ER . 20 4
60 AFACTT 46 - A WF 58 38 I T £ 4 4 ) (B 38 21 4k
A7 VUL TS 2T YE UL B ET AEAG Bk 2T 4 A7) 8 1 A R
;')%[4*8].

SR o 2238 5 5 9 IS5 AR SRR SR A AE 2T ] At
D385 AR R B B 320 BRI R TE R
8 ) L, T A PR BROIR 2 R AR ZE AR TR AT AR 3K
ARZER R ERE ) F2 22 A Pl 5 2) 1 5 AR 4
Lo I =Y S R R E N o D

YT AT 2 T UG IS A T 0N g X e B AR
ZEEAT I 5.

Bohannan'*' ¢ L $ Hh 78 AR 45 kg P9 6 it fin 751 7
T30 SRR SR FH IG5 45 TN e ok R B 8 R X R
FI83 A S0 I o T g ok P AR A 1 8 32 T P fE. 1965
4 Person™ ' it — BT 14 2242, (6 FH B0 40T il B
T B R 3k 7 B ABORY I 7 A 5 A2 B TR 4 A R
e T RE R 2 PR RE.

B 20 el 80 4E A DIk L B3R e H AR 55 [
R FHET Y35 5 52 & R 4 8 44 RE RO 0T 58 22 i H]
Bk B 2. Triantafillou 258 F1 Plevris 2502 1 1
TEARZER GO0 T R CERP A i 21 A 5% 52 437 1f1
b A B R AR B R R T R AT AR T . AT S 3
TN ) CERP 3 95 A 52 18 3 A8 1256 Tk BH 0 AR 5 i
TFBENE g 2 — ol b A i 1 i 07 5L R SRR B ORE
WIBE XA B 2 4 v iR R 25 R4, T B CFRP s
4 3 7853 F H.

Dolan %71 SR F W IR T 7 100 6 5K 3% 7k 4ir
KFRP 7i 1 GFRP i 45 $5 W I b4 k%5 5 5 AR 92 3
FTHG SR, 45 0k A AR PR KB T 73 e T
25 % 1 110%. 2005 4F, Borri 210 43 51l #] i CEFRP
i \CFRP A #5373 CERP A e 3 o AR 9%, I k47
g5 R AR XS b A BTN 7 1 9 7 TR R AR 1 A8
7 1 B A —E WL

De Luca 251 5t B 28 T2 A B 45 1A P4 9 0 7 e 45
REHATIRIG T BT KB AR GE R 3 ) 32 5
T A0. 2% W AR T 37 9%, IEPEIR B T 79. 1%.
W HA — MR AW S SRR R,
VLR AN A 5 B AR RS A — € nT SR L.

Ty 2 W BT SR R L MR S0 A7 Ay T T A
W T HLIE A R AR NG R Z TR, 45
F WA PR A BR AR T 4 8 T 1920 ~50 %0 Gk
T T 8 K e R 22 ) A A AR A 1 52 NPT
TR 7 o VU0 AH Bl oA T 52 R A Y TN 7 1 R 1
e B AR 2 #1542 MIEE 42 /&7 14. 6 %6. McCon-
nell R IRAF 8 T A B 45 BLEE WL 1 I8 A A
R0 Z A5 VERe 45 R R IR A R B 2R 3 ) B
T 40. 1% MBS T 30.0%. Johnsson £ [ Yu-
sof ZE AT T 2 U IR 56, 25 S & BH 3% 5 5 1Y)
KPR TP T 44, 0% ~63. 1% KIFEER i 1T
10 %6 o 5 R4S 2 A F A2 7 XA £ 4 7 B i 2R, 78 Bl A2
XA £F 4 1) i 1 R 45 1 3R

2016 4, b 43 W %5 R il CERP #fj Sy i 1 /)
i X BRI A Jh 45 N ) G AR 2 A7 il e i 5T
SER LA R 0. 89 W MY TN J1 CFRP #43# Jig
BARPEB S EE T 93. 3% 5 [7 B XF 52 P X F1 52 .
X MR I B A AR R 4@ T 131%. JE &I, H
TR ST 5 B AEAE » AR B 32 R XA R niy AR B v T
24.3%~177.6%.

DR EE LIRS 37 W o 2 i NP L
1 508 85— i p 32 P DXOR B 8 BT L 50 J3E 45 ] e IR
B 52 F DXOAROBE A 3 1) A B o B RVl SR 485 2y 52
PLRBE IR 5 1005 — M AE 0L ) A AR B v s BRARTE AR 2 ik
B BB A CHnAR ) B 7 52 5 AT 24, B iy T 38 5 b
AR AE S (A5 0 A 1 78 43 Ly 8L 3 e A% 3 408 T e
JZ T TR 7 i s AR GG Ak SR 3K L A7 TR X R R
PN AR LT RS A X VLB 32 TR IR M AR 3 18 78



136 UL PEEZ TS Eay

2018 4

O B e AR SR 52 He IR

B b AR R IR A5 0 ik AT A3 2 AN T 4598

D) B B8 A 22 8] LR B0 3 55 1 AR
Z IR A TERE BT JEAS Rt BUAH X I A B4R

2) BRI 15 32 1 22 B Ji A5 3 AR PR 455 2 - 1 s B
T PF HE AT & 1 0 BUE

3) ISR 5 IR A A R 3 4R 5K
KRBT R oK.

4) 2 32 1L Il 8 2 I o A S T A TG B O 2
(A3 b o AT E— 2 488 v L

Li LRI [ S T A A BN T A R BT
BYERERY A SO 5T L 2R o TR O 5T . i M B 1S
L AT PSR RE A R s B D, H 2 T
A g FRAE ) SR RSB G T A 5 A B TR B R
b 32 XA AE T B B i B4R 5 JF HAR WA &k 4z g
IR 77 125 A RUSK B g X e R ARE 5 L) R ok 2 g
SR ML A ATF 5 AR R DL 23 I SR

AT A E N ANATT R R CF B 45 1K
PN TR g B8 45 AR B2 ) X 6 F 58 245 21 L 5 IR M A2 T
DX R B A5 M R R ) I AR SR B A2 T LB
O T IR 25 B 5 A S8R AL 1 55 1 BRK 3 BE )
9 R S W R 5 BRS80S L 0 Dl R ) B AR AE
R ARG Bt 5 TR R A2 %5

1 MERHENEEST

1.1 EAXREBE

ML AT IR WF S5 18 BT BRI AR AT AR
FEAARGE -

1) ) o 8 G T - X 7 8 R 2 M 0 A B R A
B P8O fBE

DA IEM BT YA IE.

3) AN A R 45 5 4 - A X 1 .

4) 3% 0 RN 37 F DX A 4 250 00 Ay B AEL 5 08 1 A L
FOARY 5 R A SOR AR IR

5) A AR TR BB P i 322 B AR S 1w 1)
J1E P RE TR AE L BRI AS 25 R B 10 &% ) 53 1 0 52
4 fiE 1) 52 .

6 AH Fb T35 30 J5E A AR 2 25t e A s g AR R Az
75 € m » S 9B ST IR JRE B AR 2 S 8 IR I AR IR iz 7 A
ewn B8 T E L B i evis = amewme » I8 K R o 18 H FJ
B3,

DR AKY R RS0 . Blass AR 4 K i i 56
WiE 1 56 % BB H A AL ¢ R B RL (Blass fEAY) L 1% B
T LS b S W N ) AR 6 R {H R R R Ay
B3B8 2, A8 T 15 5 #17Y. Bazan
SEURT Blass SRR AT F 4 B B T — WAL
PLEAM CRERLNE 1R, B v ~ewe 73 5]
AR IR BRL s IV 2% 5 €y A A A 1) Je IR R 0L A
St~ Loy 5350 9 AR B HTAL BT SR BE L E, i AR
M) SRR m Gn=<<0) g R M AS K 56 R h & i 32
EXFRBEBRRRRY E, IE.

B 1 Bazan KAt A# X 2R

Fig. 1 Bazan’s constitutive relation model for woods
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Fig. 2 Theoretical analysis model
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