
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/326549585

ANALYTICAL MODEL FOR PREDICTING BRITTLE FAILURES OF BOLTED

ULTRA-HIGH PERFORMANCE CONCRETE JOINTS

Poster · July 2018

CITATIONS

0
READS

30

3 authors, including:

Some of the authors of this publication are also working on these related projects:

Rehaben 2018 Euroamerican Congress View project

Bloques de concreto con aditivos bituminosos para sobrecimiento View project

Cesar Echavarria

National University of Colombia

23 PUBLICATIONS   96 CITATIONS   

SEE PROFILE

Hernán Cañola

Institución Universitaria Colegio Mayor de Antioquia

18 PUBLICATIONS   13 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Hernán Cañola on 23 July 2018.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/326549585_ANALYTICAL_MODEL_FOR_PREDICTING_BRITTLE_FAILURES_OF_BOLTED_ULTRA-HIGH_PERFORMANCE_CONCRETE_JOINTS?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/326549585_ANALYTICAL_MODEL_FOR_PREDICTING_BRITTLE_FAILURES_OF_BOLTED_ULTRA-HIGH_PERFORMANCE_CONCRETE_JOINTS?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Rehaben-2018-Euroamerican-Congress?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Bloques-de-concreto-con-aditivos-bituminosos-para-sobrecimiento?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cesar-Echavarria?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cesar-Echavarria?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/National_University_of_Colombia?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Cesar-Echavarria?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hernan-Canola?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hernan-Canola?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Institucion-Universitaria-Colegio-Mayor-de-Antioquia?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hernan-Canola?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hernan-Canola?enrichId=rgreq-9f27b8bc1f5c5b67f7602f6933769213-XXX&enrichSource=Y292ZXJQYWdlOzMyNjU0OTU4NTtBUzo2NTEzNTYzODU4NDUyNDhAMTUzMjMwNjg3MjI3NA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


ANALYTICAL MODEL FOR PREDICTING BRITTLE FAILURES OF BOLTED 
ULTRA-HIGH PERFORMANCE CONCRETE JOINTS 

1 BtiMS2  MS3
1 SftutiUiiddNidmbi2 tmt dtutuItgS.A. 3ItituiUiitigiMdAtiui

1. Introduction
Ut-ig fm t (U) i  mtitiu mit

mti wit xti mi d dubiit ti iudig
utid tkig ti tgt  mkb f-mtig
biit d  ig-mi tgt. bt tt f tutu
mt   iditd tt U mt  xibit
mi d ti mi ti ig f t xtd
fm ti d fib-ifd t. ut U
t tuti i gdd   ittig tti t b
idd i ii giig jt t tk dtg f it
xti mti ti. iig  ti d ib
mtd f tig ut-ig fm t t mt
wit ft  b gid   iti ft (Maya et al.
Experimental assessment of connections for precast concrete frames
using ultra high performance fibre reinforced concrete, Construction and
Building Materials 2013). Uftut t  i btd U
jit i  f iuffiit (Camacho et al. UHPFRC bolted joints: failure
modes of a new simple connection system. High Performance Fiber
Reinforced Cement Composites RILEM 2012).
T bjti f ti  i t t  mi ti

mtd b f ditig t utimt tgt f btd ut-ig
fm t jit. T ti uti u t t
futi xd i tm f mx mt d it  b
idd  iti f kitkii’ t  t ditibuti i
iti t.

T t ditibuti ud  i-dd  i  ti
tti  iti t i itigtd f t t ti f 
dub- mi jit ( Fig. 1).

Mkig u f t mmt f t im (i t ii
mti d gmti x  iidt) t fi gmt d
i w i Fig. 2.

2. Development of basic equations 

Figure 1: ub-mijit.

T  i dd fiti    t f it dg b  ifiit
igid i wi  t m dimt  t . T dig f i
ditibutd g t dg f t  i   td b
4pSinθ/π ( Fig. 2) t t dig f F utig fm ti
mmti ditibuti f d td t t xi y i f mgitud
2pRt w p i t big t dig t t i dfiiti
R i t diu f t  d t i t uit tik f t t.
Wit t it f t uti bw it i ib t timt t

t i  it f t tti jit. F  t ituti i
tti t t t  b xd b m f diti
f tw t mx futi φ(z1) d ψ(z2), wi  bit
futi f t mx ib z1 d z2.

I g t t mx futi  b timtd fm t
bud diti f t bm. T tit uti f t i-
dd  i  ti tti  iti t bm 
b btid b  (Echaarra C. Analyse d’une plaque
orthotrope aec trou: Application aux assemblages en bois. PhD thesis
N 2947, Swiss Federal Institute of Technology Lausanne EPFL,
Switzerland, 2004) d wi b ummid .
T diu t σx d t gitudi t σy t t it

wit dit ( x = 0 , y = R )  b xd  fw:

Nw t t it wit dit ( x = R , y = 0 )  t t :

    2 2
1 1 2 22 ' 'x z z     Re

    1 22 ' 'y z z  Re

    1 1 2 22 ' 'xy z z      Re

T  fu mm fiu md i btd jit md f U
t m ti -ut big d g. Uftut
bitt fiu i U btd jit wit iuffiit d dit dg
dit d () ft ig u dmit du t ti.
I ti   umb f xm bm  b d uig
t ti fmuti dibd b f  tiu U jit.
Tw mt w itigtd: t fit id t b/d ti d
t d w t e/d ti. F it t utd t 
mid b t g big t p = F/d d t ti
t  td  iti. t’ id f it t t
ditibuti utd f  U mt f  uit tik t d
widt b umig t ti ti f U w i Tb 1.

I Tb 2 t t-tti ft t t it wit t igt
diu t σx  t ( x = 0 , y = R )   gi f fu ti b/d
d e/d. Simi ut btid f igt gitudi t σy  t
( x = R , y = 0 )  itd i Tb 3.

3. Predicting brittle failures of a 
bolted ultra-high performance 

concrete joint 

Table 1: tittfU

4. Conclusions
Fm t ti ut td  it  b udd tt t

dimiuti f t b/d ti wi u  i i t gitudi t
tti d t t m tim wi u  dimiuti i t
diu t tti. T mgitud f t diu
t tti i dti w t d dit i 
t 4d. Aumig bitt fm f U i ti t jit
ud idti i umd t bk    t tt f t t
m it fufi t fiu iti. I ti  t mximum t
iti  ud.

• It i  tt t igt gitudi ti t σy  wi i
iddt f e/d i w b/d d. F m u
f b/d t igt gitudi ti t wi u  u ti
fiu i mti wit w utimt gitudi ti tgt (i..
U jit  Fig. 3).

• T igt diu ti t σx  wi u  ittig t
f fiu f t jit i mti wit  w utimt diu
ti tgt (i.. wd jit).

• T ig gitudi mi t σy  wi i iddt f
e/d d b/d m d t t big t f fiu (i.. t jit).

T uti d  i ti ti d t mt imtt
ut  mid i   fm f im fmu. T ut
btid id ufu ifmti f dig f btd ut-ig
fm t jit. Mt imtt t tbid md i
t fit  t id  ti bi f bitt fiu mdig f
ut-ig fm t jit.

Figure 3: utifiuiUjit.

Figure 2: Gmtftjitud
iuidditibutifd.

Table 3: igtgituditttiy 
ttit( x = 0 , y = R )

Table 2: igtdiutttix 
ttit(x = 0 , y = R )
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e/d b/d = ∞ b/d = 16 b/d = 8 b/d = 4 

2 0.43p 0.40p 0.37p 0.30p 

4 -0.46p -0.49p -0.53p -0.59p 

8 -0.71p -0.74p -0.77p -0.84p 

16 -1.02p -1.05p -1.08p -1.14p 

 

e/d b/d = ∞ b/d = 16 b/d = 8 b/d = 4 

2, 4, 8, 16 0.81p 0.90p 1.00p 1.19p 

 

Ex (GPa) Ey (GPa) Gxy (GPa) yx 

45 45 18.75 0.20 
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