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Abstract

The key to the design of fabricated steel structure is the design of beam-column joints. Whether
the node design is reasonable is directly related to the safety and economy of the whole structure.
As a new type of bolt connection for beam and column joints—blind bolt connection, it is widely
used in closed section joints. In this paper, the blind bolts are taken as the research object, and the
static and seismic performance of bolts under tension, shear and tension-shear are discussed. The
application and research status of beam-column joints are summarized in detail. Finally, sugges-
tions are made for the problem of blind bolted joints to be further studied.
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Figure 1. The schematic diagram of blind bolt and its application
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Table 1. Ensile capacity of four types of blind bolts
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Figure 2. Bending moment-angle curve of horizontal and extended end plates

B 2. FFXEIMARIRIRERE - ALk

5. IR 5EW
LR FTA, RPREL AR (L b R RO BRI, R S SR 2 B OB AL, [ ST

DOI: 10.12677/hjce.2019.82034 283 TARTHE


https://doi.org/10.12677/hjce.2019.82034

P F

[ SR AR AR R S P N ] 22 LU, IF HA R FRENE R DU B . BEE [ P e il U 45
PHEBRIABI AR, B R A O R BT T 5, B2 A 25 5 SR A 2 DU R LN T i
AR

1) F AR SR BRI IR, HESKRT S IR 2 R AR BN 5, fomaHoka g, /& 2t
— BTN 5 AR AR A B

2) JEIEEESOT RISAR MR, 2o SRR N TR A0, LB B ITHRTT R, RSB )RR T
PRAEIRVEE RS, RO TAETERE. AT LABC B SR AR B B RORAL, a0 /NMERRTT AR AR N B A
IR, Rt my DURAR S i 2R e T L

3) XF/NMEREFRERR A, TR AR B AR, ERAF EIFR B RS ER TR S i i
SUMRDERAF ISR, 5 B I B FA S ) MR A i B0 fe N RS

4) R Z0F [ P BRI MR A AE S S A A R R ST TR RE B AT

5) BRI KIT R 0 B R A LR T BB SO IR R T, T S b B A 5 IR AR D2 KK
PEARH RS S7, B P U B BRI (LR A& 3T -

6) % X LL JURAN R R RL F B [ R O 7R 3R 0, LU AR OB 8T 7 T A P Bk i S P VE FL o

SE 3K
(1] 2, RSN R (B IUR SR e BFUD]: [R50, R 7 8k, 2012.

[2] JAFE. — Rl B B8 = 28 m B AN S A R R IRIE B T AT AT AT [D]: (254678 30, R KRR T
K2, 2016.

3] AN, £, FEZE, % HRAREWESERRBSRAT. WiERE, 2014(8): 26-29.
[4]  FAEUL. LV 2R NS & B AR [D]: [t 22 A0ie 30]. RIR: RIEE TR, 2017.
[51 EX, E#, IH, 2 A8t migie TREEMIUIR S8 777 M), 9945417, 2016, 31(9): 30-33.

[6] FZEN, EBxK, Wi, AW MEE T B BORLERZ SR SR (D], KRR TR 254, 2017,
48(3): 265-274.

1 B, TR, BRCA—. EAMRISRR T R IAR[I]. S5, 2015, 30(8): 27-33.

8] WRFEE, ZEFEHE, FEAER. R R EEARTE 45 TAE P S AT S R [I]. YLIRERA, 2016(1): 27-30.

1 RE4, TR RN R RIS T AR D). RIE SR, 2011, 33(2): 48-50.

10] XA, e e sUAN B VR A A AN T 5 MR RIS A 7L [D]: (L0018 30]. TRBH: JRFHE SR, 2011
1] K%, Brb—. FWERS H RUREEEEATEAR ). 454 TFEIW, 2009, 25(4): 130-137.

12] Wang, Z.Y. and Wang, Q.Y. (2016) Yield and Ultimate Strengths Determination of a Blind Bolted Endplate Connec-
tion to Square Hollow Section Column. Engineering Structures, 111, 345-369.
https://doi.org/10.1016/j.engstruct.2015.11.058

[13] HREE:, 3&ub, XUH62, 25 B8R BRGS0 OB IRIE AR BRI RE I 7T [T]. T A A K22 243H), 2017, 52(5):
985-993.

[14] &34, B RIZEE Hollo-bolt Hiti i REHT 7L [D]: (Wit 22A0ik 3], MG MG K, 2017.

[15] EEzh, ARTTHE B pa) [ e A R0 B e B8 AR [J]. Tl 3R, 1991(12): 14-17.

[16] Z%EM, BEfE:. BB hr Bl I A BR ORI, (RIE B A, 2018, 40(5): 37-40.

[17] 3T, T FUPF 0 s aB A i F 1T A M BRI T 7T S A PR JC 0 A [D]: [ L2418 ). B % HHH TR
2. 2017.

[18] ZR&EMR. WiE R ko R B Iiigae T BIA s fi M RERT 7T [D]: [ L2008 ). 5758 1L AR K2E, 2017.

[19] Z=fEl, PR, FEE. WETREE AR B A R i U M RE RIS T T [J]. IR R 22543, 2015, 42(3):
43-49.

[20] EREE. BANSEFUH A A BRI BB AE 7 2 M BRI AL [D]: (WL 2208 3], A1 A KA, 2014,

DOI: 10.12677/hjce.2019.82034 284 T ARTHE


https://doi.org/10.12677/hjce.2019.82034
https://doi.org/10.1016/j.engstruct.2015.11.058

FA F

(21]

[22]
(23]

(24]
[25] 4

[31]

[32]

[33]

[35]
[36]

[37]
[38]
[39]
[40]

[41]

[42]

[43]

[44]

[43]

[48]

SRR, FTEAME, BRI, BB A ISR 1 R a7 B R BT T R R A BT (D). AT TR AR AR, 2014, 32(4):
504-510.

B R, ZEE0E, BUAEE. B R e AR R R T[], 2N K 2ER, 2016, 42(2): 118-123.

FRZ, TUIE, BUAEE, KIAL. AR AR R TR R B R SR U [0]. A, 2017, 47(6):
29-34.

ZFRZ. AHERUHT L AR T B R PURYE REWIS BT FE[D]: (B2 A8 3], A9 71 A9 1 K%, 2017

VO, R, IR, kAN, i 8.8 ZRIE A MR A T B e R e NI BE IR T AT D). @ ARAN S it e,
2018, 20(5): 22-30.

TR /NHI, 1%, S5, Hollo-Bolt S [AlME A 45 i N R J Rl M [J]. B4R 36 P8R 23, 2017, 53(9): 679-682.
EIE, B2, KRG, FLBF T B SR SR TPt ge[)]. B iRk TR, 2018(3): 425-431.
AL, ANHESE TR A MR R SRR T VR AL [D]: (LA 3], AF i AT K%, 2018.
FAIE, JTH. EESEMER T ACE BN R E A A S T SRR D). BB B AR, 2018, 33(3):
10-14.

ET, X2, % FIRBRERTRERE L T B AP aen]. Kb B TR (E R B AR), 2018,
15(3): 64-70.

Tabsh, S.W. and Mourad, S. (1997) Resistance Factors for Blind Bolts in Direct Tension. Engineering Structures, 19,
995-1000. https://doi.org/10.1016/S0141-0296(97)00011-4

Pitrakkos, T. and Tizani, W. (2013) Experimental Behaviour of a Novel Anchored Blind-Bolt in Tension. Engineering
Structures, 49, 905-919. https://doi.org/10.1016/j.engstruct.2012.12.023

Jeddi, M.Z. and Sulong, N.H.R. (2018) Pull-Out Performance of a Novel Anchor Blind Bolt (TubeBolt) for Beam to
Concrete-Filled Tubular (CFT) Column Bolted Connections. Thin-Wall Structures, 124, 402-414.
https://doi.org/10.1016/j.tws.2017.12.028

Agheshlui, H., Goldsworthy, H., Gad, E. and Fernando, S. (2016) Tensile Behaviour of Anchored Blind Bolts in Con-
crete Filled Square Hollow Sections. Materials and Structures, 49, 1511-1525.
https://doi.org/10.1617/s11527-015-0592-8

XK. BT T 1 B e e sV S A s e 5T 7L [D): (WL 2500103, B R AR EE KA, 2015.

Ellison, S. and Tizanj, W. (2004) Behaviour of Blind Bolted Connections to Concrete Filled Hollow Sections. Struc-
tural Engineer, 82, 16-17.

ThE, KEM, & ZETPEENEE N RGP RS BRI AL (0], S50 TFEIW, 2014, 30(4): 112-117.
PR, sk, S5 ML A E B8N 8.8 ZUi mgAe AR IERE(T]. B HURIE S TR SR, 2018, 35(1): 9-16.
ZRE g, TkANAE. NG BB B AR R NI B AT RSB [T]. R BURL S TR AR, 2018, 35(2): 1-7.
Barnett, T.C., Tizani, W. and Nethercot, D.A. (2000) Blind Bolted Moment Resisting Connections to Structural Hol-
low Sections. In: Connections in Steel Structures 1V: Steel Connections in the New Millennium, Roanoke, VA.

Oktavianus, Y., Chang, H.F., Goldworthy, H.M. and Gad, E.F. (2017) Component Model for Pull-Out Behaviour of
Headed Anchored Blind Bolt within Concrete Filled Circular Hollow Section. Engineering Structures, 148, 210-224.
https://doi.org/10.1016/j.engstruct.2017.06.056

R, VB ITER——H BT (OERR BT FE[D]: (20218 30). BB BT, 2005.
Yeomans, N.F. (1998) Rectangular Hollow Section Column Connections Using the Lindapter HolloBolt. 8¢ Interna-
tional Symposium on Tubular Structures, 8, 559-566.

Liu, Y., Mélaga-Chuquitaype, C.C. and Elghazouli, A.Y. (2012) Behaviour of Beam-to-Tubular Column Angle Con-
nections under Shear Loads. Engineering Structures, 42, 434-456. https://doi.org/10.1016/j.engstruct.2012.04.027
Liu, Y., Malaga-Chuquitaype, C.C. and Elghazouli, A.Y. (2012) Response and Component Characterization of

Semi-Rigid Connections to Tubular Columns under Axial Loads. Engineering Structures, 41, 510-532.
https://doi.org/10.1016/j.engstruct.2012.03.061

Liu, Y.Z. (2012) Behaviour of Beam-to-Tubular Column Connections under Extreme Loading Conditions. Doctoral
Thesis, Imperial College, London.

Liu, Y., Malaga-Chuquitaype, C.C. and Elghazouli, A.Y. (2014) Behaviour of Open Beam-to-Tubular Column Angle
Connections under Combined Loading Conditions. Steel and Composite Structures, 16, 157-185.
https://doi.org/10.12989/scs.2014.16.2.157

XRE, ZEEGE, S5, U7 HEAE B AR AR IR AR PR 2RI U ST ()], @A AR, 2018, 39(10):

DOI: 10.12677/hjce.2019.82034 285 T ARTHE


https://doi.org/10.12677/hjce.2019.82034
https://doi.org/10.1016/S0141-0296(97)00011-4
https://doi.org/10.1016/j.engstruct.2012.12.023
https://doi.org/10.1016/j.tws.2017.12.028
https://doi.org/10.1617/s11527-015-0592-8
https://doi.org/10.1016/j.engstruct.2017.06.056
https://doi.org/10.1016/j.engstruct.2012.04.027
https://doi.org/10.1016/j.engstruct.2012.03.061
https://doi.org/10.12989/scs.2014.16.2.157

P F

[49]

[50]

[51]
[52]

[53]
[54]

(53]

[56]

[57]
[58]

[59]
[60]

(61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

(71]
[72]

(73]

112-121.

Satasivam, S., Feng, P., Bai, Y. and Caprani, C. (2017) Composite Actions within Steel-FRP Composite Beam Sys-
tems with Novel Blind Bolt Shear Connections. Engineering Structures, 138, 63-73.
https://doi.org/10.1016/j.engstruct.2017.01.068

Tk, IR, TR, 2R TPIENGE M R GRS B HUET M AR R IG R TR [J]. 454 TARIE, 2014, 30(5):
154-159.

Y. BRI S U R B A SR A Y ) A M BB AU [D]: [ e 3], B I T K2, 2006.
TFRIE, BRI, KT, RPN TR AR SR AR Y RIS T A R BB AR RLD]. ISR IR, 2009(S2):
219-224.

R, SRR, 5 WEIRE LI SAS RIGSOERIHUR AT U], LARTARTAR, 2013(11): 44-53.
T, FigvE, . DB TR LR -0 R B e R R v AR R A R I AU IR B T [)]. ROR AR AR,
2017(4): 13-21.

TR, 5 S e RN A TR e NI s B EUE e A2 M RERF AL [D]: [ 2B A 3], AR Tl KA,
2016.

TR, 2SS RN TR S A NIV S PR RIS S AR AT AL [D]: [ AR SC]. AR AR TR
2, 2017.

BRPRUE, H7 A AR S M B B AR B AT [D): [ LA 30). AT AT K2, 2016.

SN, BRI N AR OE BN VR R AR AL PRI S BB AU (D] [ A ] AR AR Tl K,
2017.

AL, ] BA B i R X A B AR T AU PR R RR R [T]. X454, 2018, 33(5): 17-22.

el TENE S HAANR A BT SRS R IGHT 7T &G BR T/ T [D: (W0 L2400 S0, A 10 AT K2,
2016.

Li, B.B., Wang, J.F., Lu, Y., Zhang, Z.D. and Wang, J.X. (2019) Seismic Response Tests and Analytical Assessment
of Blind Bolted Assembly CFST Frames with Beam-Connected SPSWs. Engineering Structures, 178, 343-360.
https://doi.org/10.1016/j.engstruct.2018.10.009

Mourad, S., Ghobarah, A. and Korol, R.M. (1995) Dynamic Response of Hollow Section Frames with Bolted Moment
Connections. Engineering Structures, 17, 737-748. https://doi.org/10.1016/0141-0296(95)00002-O

Mourad, S., Korol, R M. and Ghobarah, A. (2011) Design of Extended End-Plate Connections for Hollow Section
Columns. Canadian Journal of Civil Engineering, 23, 277-286. https://doi.org/10.1139/196-029

Wang, J.F., Li, B.B., Wang, D.H. and Zhao, C.F. (2017) Cyclic Testing of Steel Beam Blind Bolted to CFST Column
Composite Frames with SBTD Concrete Slabs. Engineering Structures, 148,293-311.
https://doi.org/10.1016/j.engstruct.2017.06.065

Oktavianus, Y., Goldsworthy, HM. and Gad, E.F. (2017) Cyclic Behaviour of Individual Double Headed Anchored
Blind Bolts within CFST. Journal of Constructional Steel Research, 133, 522-534.
https://doi.org/10.1016/].jcsr.2017.03.004

FET, FiE, S BT IR HE S AR I AR B T N R AR B AR U [T]. @RS M 2EIR, 2016(6):
160-173.

Korol, R.M., Ghobarah, A. and Mourad, S. (1993) Blind Bolting W-Shape Beams to HSS Columns. Journal of Struc-
tural Engineering, 119. https://doi.org/10.1061/(ASCE)0733-9445(1993)119:12(3463)

ZR[ER, Bk, 25 H RUANGE 55 AN AL AM QAR B i BB AR HE B SRR RIS S BB HT T[], LS 2
R, 2015(9): 91-100.

Ze[E g, Bolk, 25 H BUANGE 50 A0 B A i A B0 ) B AR S B 1 AR RS SN R MERE (D). FRIBF RS 24 (E 28 )
2EhR), 2018, 46(5): 565-573.

ZE R, Bk, . H ARG S AR AN R T S AR R ME R T AR B TR RE D). RIS RS 2ER, 2018, 46(2):
162-169.

Zefdly, B NGRT RIS R S S REE IR T T[] AR RS EER, 2016, 37(4): 427-430.
2, FEE. TSR ARG R B S B I RE A TR T T[], RN K 2E 4R, 2016, 44(4):
543-547.

BB, BRI IER TN R -H BRSPS B YERE AT [D]: [ 22018 0], Kevb: IR K2, 2017.

DOI: 10.12677/hjce.2019.82034 286 T ARTHE


https://doi.org/10.12677/hjce.2019.82034
https://doi.org/10.1016/j.engstruct.2017.01.068
https://doi.org/10.1016/j.engstruct.2018.10.009
https://doi.org/10.1016/0141-0296(95)00002-O
https://doi.org/10.1139/l96-029
https://doi.org/10.1016/j.engstruct.2017.06.065
https://doi.org/10.1016/j.jcsr.2017.03.004
https://doi.org/10.1061/(ASCE)0733-9445(1993)119:12(3463)

FA F

[74]

[75]

[76]

[77]

(78]

[79]

[80]

(81]

(82]

[83]

[84]
[85]

(86]

(89]

[90]

[91]

FHe, A, SESCIH. FIAETRIERE T SR RO T R HUE AU T]. KRR ARk (A AR 5 TR
ARR), 2018, 51(A1): 78-85.
Elghazouli, A.Y., Malaga-Chuquitaype, C., Castro, J.M. and Orton, A.H. (2009) Experimental Monotonic and Cyclic

Behaviour of Blind-Bolted Angle Connections. Engineering Structures, 31, 2540-2553.
https://doi.org/10.1016/j.engstruct.2009.05.021

FEOKF. HERENE VRGE TN 2R R I G BT S E IR BE[D]: [0 3], &I S LIk R, 2010.

gﬁ(t)l%gﬁ: 2 ) 1A A A VR A i BR G T i R B A ER S AT [D]: (L2185 AR AR D K2,
Zg%‘s, e, %5 RSN IR w AR I R T s AN VR A SR A R R AT AT (Y] EEURLE, 2017, 33(1):
?g%(z A, . ANEE N R AT SRR U VR RRAT (0], KM R AR AR (L AR, 2015, 36(5):
Fr;ncc;, J.E. Davison, J.B. and Kirby, P.A. (1999) Strength and Rotational Response of Moment Connections to Tubu-

lar Columns Using Flowdrill Connectors. Journal of Constructional Steel Research, 50, 1-14.
https://doi.org/10.1016/S0143-974X(98)00235-1

France, J.E. Davison, J.B. and Kirby, P.A. (1999) Strength and Rotational Stiffness of Simple Connections to Tubular
Columns Using Flowdrill Connectors. Journal of Constructional Steel Research, 50, 15-34.
https://doi.org/10.1016/S0143-974X(98)00236-3

France, J.E. Davison, J.B. and Kirby, P.A. (1999) Moment-Capacity and Rotational Stiffness of Endplate Connections

to Concrete-Filled Tubular Columns with Flowdrilled Connectors. Journal of Constructional Steel Research, 50, 35-48.
https://doi.org/10.1016/S0143-974X(98)00237-5

FRIk. 2P NI VR B AR SR RO A PURE M R IAIS SR T S [D]: (AL FA0R S, &R SRR K
2, 2012.

FA&TE, FEpE, 55 2SRV R R 2 S HE SR M B M RIS AT FE[J]. R AR AR, 2017, 50(8): 20-28.
S, EEE, S ER TN E R SR SME R AR R (1 77 S I B LR [CY/h E R B 21
A E S5 TR AR SURCEE: 58 3 M TR RE, 2012: 90-95.

Pathirana, S.W., Uy, B., Mirza, O. and Zhu, X. (2016) Flexural Behaviour of Composite Steel-Concrete Beams Utilis-

ing Blind Bolt Shear Connectors. Engineering Structures, 114, 181-194.
https://doi.org/10.1016/j.engstruct.2016.01.057

Wang, W., Li, M.X., Chen, Y.Y. and Jian, X.G. (2017) Cyclic Behavior of Endplate Connections to Tubular Columns
with Novel Slip-Critical Blind Bolts. Engineering Structures, 148, 949-962.
https://doi.org/10.1016/j.engstruct.2017.07.015

Tao, Z., Hassan, M.K., Song, T.-Y. and Han, L.-H. (2016) Experimental Study on Blind Bolted Connections to Con-
crete-Filled Stainless Steel Columns. Journal of Constructional Steel Research, 128, 825-838.
https://doi.org/10.1016/j.jcsr.2016.10.016

Tizani, W. and Pitrakkos, T. (2015) Performance of T-Stub to CFT Joints Using Blind Bolts with Headed Anchors.
Journal of Structural Engineering, 141, 1-12. https://doi.org/10.1061/(ASCE)ST.1943-541X.0001169

Thai H.-T., Vo T.P., Nguyen T.-K. and Pham, C.H. (2017) Explicit Simulation of Bolted Endplate Composite
Beam-to-CFST Column Connections. Thin-Wall Structures, 119, 749-759. https://doi.org/10.1016/j.tws.2017.07.013
Wang, Z.Y., Tizani, W. and Wang, Q.Y. (2010) Strength and Initial Stiffness of a Blind-Bolt Connection Based on the
T-Stub Model. Engineering Structures, 32, 2505-2517. https://doi.org/10.1016/j.engstruct.2010.04.005

Lee, J., Goldsworthy, H.M. and Gad, E.F. (2010) Blind Bolted T-Stub Connections to Unfilled Hollow Section Col-
umns in Low Rise Structures. Journal of Constructional Steel Research, 66, 981-992.
https://doi.org/10.1016/j.jesr.2010.03.016

2222 0%, il CFST AN il g M un O B2 10 i B HE- A R RIT A []. 5240, 2018(21): 65-66.

DOI: 10.12677/hjce.2019.82034 287 T ARTHE


https://doi.org/10.12677/hjce.2019.82034
https://doi.org/10.1016/j.engstruct.2009.05.021
https://doi.org/10.1016/S0143-974X(98)00235-1
https://doi.org/10.1016/S0143-974X(98)00236-3
https://doi.org/10.1016/S0143-974X(98)00237-5
https://doi.org/10.1016/j.engstruct.2016.01.057
https://doi.org/10.1016/j.engstruct.2017.07.015
https://doi.org/10.1016/j.jcsr.2016.10.016
https://doi.org/10.1061/(ASCE)ST.1943-541X.0001169
https://doi.org/10.1016/j.tws.2017.07.013
https://doi.org/10.1016/j.engstruct.2010.04.005
https://doi.org/10.1016/j.jcsr.2010.03.016

Hans Xh
SIS R PR 2

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THARMELSE: [ISSN], HIAMATI ISSN: 2326-3458, Rw/ )
2. FTFFFAME 5T http://cnki.net/
Ao« EBRSCERAE” HEN, A SCERRRE, BIRE

AmiE S http:/www.hanspub.org/Submission.aspx

HATIME#E: hjce@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Review on the Research Progress of Blind Bolts for Assembly Steel Structures
	Abstract
	Keywords
	装配式钢结构用单向螺栓的研究进展评述
	摘  要
	关键词
	1. 引言
	2. 静力性能
	2.1. 抗拉承载力
	2.2. 抗拉刚度
	2.3. 抗剪性能

	3. 抗震性能
	4. 节点研究
	4.1. 节点抗弯性能
	4.2. 节点刚度

	5. 结论与建议
	参考文献

