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Abstract

Historical buildings are important historical and cultural heritage in our country, in which timber
buildings are the main structural styles. Timber beams experience destruction of decay, fracture,
and pulling out during the service. So it is necessary to reinforce the beams of historical buildings.
Many existing reinforcement methods have a good effect to a certain extent, but they all have li-
mitations and cannot be widely used. The method of reinforcing beams using self-tapping screws
has a good reinforcement effect and no effect on the external appearance. However before widely
used in reinforcing historical building beams, there is a need for further deeply study.
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Figure 1. Decadent destruction
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Figure 2. Cracking destruction

2. FFEREBR

gy, HOPEMERE AN G RRITERE B R AR A S /R HY B M A S W i S5 R R s X s
BALARTR 5 R AESHERIR (U P 3 B o SROMEEAS 28 BRI AT 20052 70 AT TR R ORI » 2 5 7 A 2 4 s
BLOBROR, WA BRI R R

3. AREmMERS=%
3.1 HEFAARME RN

TR A oty AL ORY T BEARHE LA =3 BVE AT o 1 S 9 PR SO A AR S I st B D [ o 2k 2 R
ot SR R [4], F B 1964 7R KA BUE BnEd i (B i) , EmIBl B me—
AR TR, HH B ERAA BN 2655 P LA E, I DA% E A M R AR & SOk
W7 2 X GO 54k 2 A 2 A SR SCHIR S, SR e« PRAN AT LLAR Bl e 1S T AT R e .
HkR 1982 FEE ZKmiAn (1) (e NIRIEFE SCURTIED) B SRS IR S g N iR a0 s 72 1992
B9 ARA T EFEE (RIS SMERAME) , Hhdle “H@ESmEr S5mE, wa
P AU SO ER B JE I o SRR SR AR T @ A BB A — DA D s R SRR IR . B R IR 2 A
A R B B B 52 g s I A AT B JRUIR IS, AR TR B S T fE, RS TR D] S B IEA FE 4 1)
FARBAE. 7 [5].

B A SRR TN,y AR SN ] = A I s R AR R A D EE AT, KRR

(=)



TR R IR BN T3

Figure 3. Pulling tenon failure
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Figure 4. Repair method of replacement
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Figure 5. Reinforcement of strut-framed steel rod (left) and clip (right)
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Figure 6. Timber beam reinforced with FRP
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Figure 7. Self-tapping screws and the bond between self-tapping screws and wood

E 7. BBURLRESAMIERIRES



ARSI K 7%

4. 45iE

ST T FURR AT B AL BT A, IR AR N E TR EAT 1 P4 PRIA, 2 REA
R T A REARRI . EEGR WL

1) WA TAMA S S sE A B RIIER], B 5 KAETEFT . TR AR SIS .

2) CAHLETHWZBEMEARRNTE, EHAHRREE, AR ZEM TARRMEZINE.

3) CAMRWITERY] FRP BRI AR A RAFHRCR, X HA&R I WIFERENESA —E R
s AAFLARRURG S R ARG S5 E T A7 AETR ARE R, I B2 Somad AL .

4) EBHRLLAE Ny — RO BB SN ARG T5 9%, G 4 5 GR A R A T ARV RE A BB B S RUR
FEME T8, i TIEsa AN FE B M, a2 N T @R E NG, HAE
] N TSR b TRERTIE A f it — 2B W AL .

Lk (References)
[11 BREHE, 5 (2012) SLEARIE R W 2 M GRAS 40T IR TTIED,. BI2AEA 5 7%, 12, 819-824.
[2] R4 (2007) BreF4EAmmNE & @EAAR NIRRT . 19 @R S, iz

[3] Blass, H.J. and Bejtka, 1. (2004) Reinforcements perpendicular to the grain using self-tapping screws. Proceedings of
the World Conference on Timber Engineering, 1001-1006. http://holz.vaka.kit.edu/public/37.pdf

[4] DA, HZEHE (2005) oy GRS M N 448 77 VLRV, A7 , 95, 196-202.
[5] GB50165-92 (1992) i EFIALE ALY SN BAMYE. T E@F AV B AL, dbnt
[6] Nz, & (2009) i A LEINE FIEE T, L EALE S A 2, 31, 84-91.

[7]1 EEET (1995) LREEMuEER. T EEI I ML, 16T, 278-281.

[8] %%, 55 (2008) FRP N AZE) 225 LR 5. @50 #1#7R, 11, 591-597.

[9]1 Borri, A, Corradi, M. and Grazini, A. (2005) A method for flexural reinforcement of old wood beams with CFRP ma-
terials. Composite Part B: Engineering, 36, 143-152.

[10] 5KKHE (2003) CFRP A fnfEl 2 AN RVERERT 7T, [FIBF R, L.
[11] s, #E, §°F, 55 (2005)BREF4EA N B A RS ERERIRIGHT . LML #77, 8, 35-39.

[12] Hansen, K.F. (2002) Mechanical properties of self-tapping screws and nails in wood. Canadian Journal of Civil Engi-
neering, 29, 725-733.

[13] Song, X.B., Jiang, R., Zhang, W.P., et al. (2012) Compressive behavior of longitudinally cracked wood columns retro-
fitted by self-tapping screw. World, 15, 19.

[14] Jonsson, J. (2005) Load carrying capacity of curved glulam beams reinforced with self-tapping screws. HolzalsRoh-
Und Werkstoff, 63, 342-346.



http://holz.vaka.kit.edu/public/37.pdf

	The Damage and Reinforcement of Timber Beams in Historical Buildings
	Abstract
	Keywords
	古建筑木梁的破坏及加固方法
	摘  要
	关键词
	1. 引言
	2. 木梁的主要破坏形式
	2.1. 腐朽破坏
	2.2. 开裂破坏
	2.3. 拔榫破坏

	3. 木梁加固方法
	3.1. 古建筑木梁加固原则
	3.2. 已有工程中的修复方法
	3.2.1. 剔补和嵌补
	3.2.2. 加铁箍加固
	3.2.3. 下撑式钢拉杆加固
	3.2.4. 夹接、托接方法加固

	3.3. 现代加固技术
	3.3.1. 纤维布加固木梁
	3.3.2. 自攻螺丝加固木梁


	4. 结语
	参考文献 (References)

