
Short Term Scientific Mission 
 

COST action: FP1004: Enhance mechanical properties of timber, engineered wood 
products and timber structures 
 
STSM title: Prefabricated timber concrete composite floor 
 
STSM period: 23.04.2012-14.05.2012 
 
Applicant: Tiziano Sartori 
 
Sending institution: Department of Mechanical and Structural Engineering (DIMS) 
(University of Trento) via Mesiano 77, I-38050 Trento, Italy 
Phone: +390461282499 
E-mail: tiziano.sartori@ing.unitn.it 
 
Host: Roberto Crocetti 
 
Host institution: LUNDS TEKNISKA HÖGSKOLA Department of Structural Engineering 
Box 118, 221 00 Lund Sweden 
Phone: 046-222 00 00 
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Background: 
 
Timber-concrete composite structural systems and floors have been investigated for nearly 

80 years and used successfully in bridges, buildings and platforms. Most research on 

wood-concrete composite structures has been performed on various types of shear 

connectors, used together with standard concrete and glulam beams or wooden decks.  

No previous research has focused on timber-concrete systems where “dry-dry” shear 

connectors are embedded in the concrete so the slab and the timber beams can be 

connected off-site. The purpose of this research project is to explore the mechanical 

performance of “dry-dry” shear connectors. At the beginning pure shear tests on the 

connectors used were performed ad SP research center in Boras. Two full scale floor were 

then tested at the laboratory of the University of Lund. A really good result was achieved 

both in terms of strength and stiffness. In the last months other three floor was built. Two 

of them was already tested at the laboratory on the University of Lund. The third one was 

loaded by dead load and now is monitored. The goal of this mission is to elaborate the 

data obtained from the two test already done and to follow the acquisition of the data for 

the third specimens already placed in the laboratory of the Lund University. 



Objectives

The objec

 

- Collect a

Lunds Te

timber con

thesis. My

has done.

 

- Collect a

composite

 

- Perform 

eigen mod

 

-Write an

campaign

February 
 
Contents o
 

I have sp

done on t

reported i

s of the STS

ctives of th

and validat

ekniska Ho

ncrete com

y objective

. 

all the data

e floors. 

 dynamic t

des. 

n article w

n on sem

2011 at th

of the STSM

ent the firs

two timber

n Figure 1

SM: 

is Short sc

te the data

ogskola (D

mposite str

es is to ela

a on long t

tests on th

with prof. 

i-prefabrica

e Lunds T

M: 

st days to 

r concrete

. 

cientific mis

a obtained 

Department

uctures. T

borate all 

term bend

he floor in 

Roberto 

ated timb

ekniska Ho

collect the

composite

ssion are:

from the e

t of Struct

he work w

the data a

ing test tha

order to u

Crocetti 

er concre

ogskola, D

e data obt

e floors. T

experiment

tural Engin

was already

and validat

at is still ru

nderstand 

concerning

ete compo

Department

tained from

The geome

tal campai

neering) on

y started by

e the first 

unning on 

the natura

g the pre

osite struc

t of Structu

m the short

etry of the 

gn carried

n fully pre

y Moar in 

elaboratio

one timbe

al frequenc

evious exp

cture carrie

ural Engine

rt term ben

 two spec

 out at the

efabricated

his master

ons that he

er concrete

cy and the

perimental

ed out in

eering. 

nding tests

cimens are

 

e 

d 

r 

e 

e 

e 

l 

n 

s 

e 



The full-sc

x 360 x 7

800 mm d

been perf

The load 

position o

(bending 

induced b

through a

located on

The four l

have to be

 

cale specim

7200 mm, j

depth and 

formed with

has been

of these li

moment, 

by a unifor

an hydraul

n axis to th

oads, amo

e positione

F

mens are b

joined to a

7200 mm 

h the mach

n applied o

ines have 

maximum

rmly distrib

lic jack jo

he midpoin

ounting to 

ed at the sp

Figure 1: ge

both made

a steel fibe

length, thr

hinery and 

on four lin

been det

m shear st

buted load 

inted to a

t of the tes

P=4 (wher

pecific dist

eometry of

e by two glu

er reinforce

rough the 

equipmen

es through

terminate 

tress and 

with sam

a reply bea

sting beam

re P is the 

tance from

f specimen

ulam GL30

ed concret

inclined sc

nt shown in

h steel pa

in order 

mid-span

e resultan

am constr

ms, and to t

load appli

 one of the

ns 

0c beams w

te slab wit

crews. The

n Figure 2. 

rtitioning b

to induce 

n deflectio

t. The forc

rained to t

the partition

ed through

e two supp

with dimen

th 50 mm 

e bending t

beams; nu

in the sl

on) similar

ce has bee

the labora

ning main 

h the hydra

ports. 

nsions 115

thickness,

tests have

umber and

ab effects

r to those

en applied

atory floor,

beam. 

aulic jack),

 

5 

 

e 

d 

s 

e 

d 

 

, 



The comp

145 mm w

each bea

chosen to

with screw

Experime

26891:199

 

 

posite beam

wide. The 

m) and on

o reinforce

ws, in orde

ntal tests 

91. 

ms have be

supports h

n the other

e the timbe

er to avoid

have be

Figur

een placed

have been

r side thro

er (compre

d a prema

een perfor

Figur

re 2: test s

d on four s

n realized t

ough two h

ession per

ature ruptu

rmed acco

re 3: test re

set-up 

supports wh

through tw

hinges (one

rpendicular

ure of the 

ording to 

esults 

 

hich consis

wo rollers o

e for each 

r to the gr

glulam be

standard 

st in four s

on one sid

 beam). It 

rain) at the

eam at the

reference

teel plates

de (one for

has been

e supports

 supports.

e UNI EN

 

s 

r 

n 

s 

. 

N 



Figure 3 

failure and

it is far fro

Eventually

failure of t

 

The efficie

the setting

found that

After thes

was loade

The displa

chart is pr

shows tha

d even if th

om the usu

y, the max

the finger j

ency assu

g phase o

t both floor

se elaborat

ed at the b

acement a

resented in

at the beha

he good de

ual service

ximum mid

joint was c

F

mes a con

f the test u

rs behave 

tions I have

eginning o

F

at the cent

n Figure 6.

avior of th

esign requ

e condition

d-span defl

close to 70m

Figure 4: ef

nstant valu

up to almo

really good

e focused 

of February

Figure 5: lo

ter of beam

 

he full-scal

ires a duct

s so it ma

lection cor

mm. 

fficiency of

ue equal to

ost the fail

d both in te

my activity

y (3th) with

 
ong term b

ms was re

e specime

tile failure,

y be consi

rrespondin

f the system

o 0; 88 of 

ure. As co

erm of stiff

y on the lon

h 1 kN\m2 o

bending tes

egistered. I

ens are re

 here the f

idered high

g to an ins

m 

the full-co

onclusion I

ness and r

ng term be

of dead loa

st 

 have coll

eally linear 

failure are 

hly unlikely

stant just 

 

omposite a

 can say t

resistance

ending test

ad (Figure 

 

lected the 

up to the

brittle, but

y to occur.

before the

action after

that it was

. 

t. The floor

5). 

data. The

e 

t 

. 

e 

r 

s 

r 

e 



As it can 

months. I

student fr

deflection

The floor w

the deck 

specimen

load appli

The eigen

In Figure 

F

be seen in

In March t

rom Spain

 than befo

was then t

in three d

. Different 

ed on the 

n frequenci

8 are repo

Figure 6: lo

n Figure 6

the floor h

n. The floo

re. This op

tested in dy

different p

tests were

deck and t

ies and the

orted the fre

ad displac

 the mid s

has been 

or than it w

peration wa

ynamic wa

position (F

e done to 

tests with d

Figure

e eigen mo

equencies

ement of lo

span deflec

download

was reloa

as redone 

ay. Three a

igure 7). A

well unde

downloade

e 7: dynam

odes were 

obtained f

ong term b

ction is mo

ed by Edu

ded and i

by me and

accelerome

A hamme

rstand the

ed specime

ic tests 

then deriv

from the te

 

bending tes

ore or less

urne Bona

t achieved

d it was fou

eters were 

r was the

dynamic 

ens. 

ed by the M

ests. 

st. 

s doubled a

a Gallego, 

d the sam

und the sa

placed on

n use to 

behavior. 

Matlab pro

after three

a master

me level of

me result. 

n the top of

excite the

Tests with

ogram. 

e 

r 

f 

 

f 

e 

h 



The first f

since 9.57

theoretica

After thes

resume t

prefabrica

STRUCTU

internation

Conclusion

 

This STS

collaborat

students 

structures

Crocetti. M

reordered

months is

term beha

 

Trento, 29

 

Tiziano Sa

frequency o

7 Hz when

al values. 

se laborato

the first e

ated floo

URES WI

nal journal

n and furthe

SM betwee

tion that w

have follo

s carried o

My STSM 

d and re e

s to write a

aviour of th

9-05-2012 

artori 

F

of the dow

 a load of 

ory activitie

experimen

rs. This 

ITH PRE

. 

er step of th

en the Un

will be stro

owed all th

out at Lun

is fundam

elaborated 

another pa

he floor. 

Figure 8: re

wnloaded s

1 kN\m2 is

es I have w

tal campa

paper 

FABRICAT

he STSM: 

iversity of 

onger and 

he experim

nd Univers

mental part

and dyna

aper related

esult of dy

pecimens 

s placed on

written with

aign done

, titled 

TED FRC

f Trento a

hopefully 

mental cam

sity by the

t of this ac

amic tests

d to the te

namic test

is around 

n the floors

h Roberto 

e on shea

“TIMBER

C SLAB”,

nd the Un

fruitful in 

mpaigns o

e supervis

ctivity. The

 were don

est here pr

s 

12.6 Hz. T

s. This is in

Crocetti a 

ar connec

R-CONCRE

will be 

niversity o

the next y

on timber 

sion of me

e data coll

ne. The o

resented a

This values

n agreeme

scientific 

ctors and 

ETE CO

send soo

of Lund is 

years. Mas

concrete 

e and prof

lect in the 

objective o

and monito

s decrease

nt with the

paper that

of semi-

OMPOSITE

on to an

part of a

ster thesis

composite

f. Roberto

test were

f the next

or the long

e 

e 

t 

-

E 

n 

a 

s 

e 

o 

e 

t 

g 


