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[bookmark: _Toc1057124]Introduction
A bridge is a structure that usually used to cross physical obstacles, including rivers and valleys.
Human beings have always been looking for ways to transport goods from one place to another. The transport by river by boat was the first way that humankind achieved it.
However, today's, river transport or sea transport is the cheapest form of transport, but we must keep in mind that there is not always a river or sea along our route. To solve this problem, human beings need a quick, easy and reliable way to cross natural disasters such as rivers and valleys, which is done by the bridge.
It should be noted that bridges are not the only means of physical displacement
Those can also be social-spatial destinations to meet people with Each other, carrying out collective activities and strengthening environmental perceptions
 The more initial investment in bridge construction, the lower the cost of vehicle depreciation and time in the future.
The importance of building bridges in cities with wet weather is much higher.Because most of these cities are surrounded by numerous rivers, building a bridge to connect with other cities is a necessity. One of the most striking examples in this area is the city of Swansea, which is surrounded by the Four Rivers that their name is given below and the Swansea Bay
· River Tawe
· River Loughor 
· Lower Clydach River
· Clyne River
River Loughor, due to the fact that it separates Swansea from Carmarthenshire and it is the boundary between Hendy and Pontarddulais.it is one of the most important rivers in Swansea.

[bookmark: _Toc1057125]Case study
[image: ]This case study is going to study on the build a bridge on the River Loughor.
Figure1: the River Loughor (google map)
[bookmark: _Toc1057126]Characters 
· The M4 highway that running from southwest Wales  to west London, passes through this river.
· Also, the A474 communication road that is linking Glanaman to Ammanford crosses the river
· The A484 communication road that is linking Burry Port to Llanelli crosses the river
· The A476 communication road that is linking Cross Hands to Llanelli crosses the river
· The Loughor Viaduct that links the west to east crosses the river

[bookmark: _Toc1057127]Background
Now there are more than 5 bridges on the river. Most important of those are:
· Loughor Bridge that is a part of The A484 communication road that is linking Burry Port to Llanelli crosses the river
· [image: ]Loughor Viaduct that is beside the Loughor Bridge. This viaduct has been replacement recently. the new one has built beside the old one and then jacked to the position of old one
Figure 2: replacement Loughor Viaduct (Flickrcom. 2019)
[bookmark: _Toc1057128]Location
The new bridge should build beside the Loughor Bridge for reduce the volume of traffic in this point. Supposed to be old bridge for Swansea to Llanelli and new one should be for Llanelli to Swansea. 
[image: ]
figure 3: site location before the project (google map)
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figure 4: site location after the project (google map)



[bookmark: _Toc1057129][image: ]Size

New bridge must have four piers that two of those should be in water for support the deck. The deck has 15 high from level of water. The river in this section has 3 m depth and the first of soils layer is mud and lime that is more than 4 m thick. The more details in feet unite are in figure (5).
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Figure 5: details of the bridge (A ferriz-papi, 2019)
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[bookmark: _Toc1057131]Excavations
Excavation should be by machines and a gang of 1 operator and one labour. Two of the piles should be done by caisson because those are in river so for two others piles:
Given that the minimum depth of each pile is 20 FEET depth because the bearing layer is in 20 FEET depth and on base of design (figure8) piles have 11 feet diameters and that is for two piles. so the excavation is about 2800 CF for the bases plus the excavation required for the abutments.
      3.14*5.5*5.5=95 Square Feet
Depth= 20 VLF                 depth *surface area=volume of excavation for piles
95*20=1900 CF =70.37 Cubic Yard   the excavations volume for any piles
1900 * 2= 2800 CF = 103.7 CY    the hole excavation for two piles
In other side any abutment need 60 VLF depth by 60 SF
And any abutment need 3600 CF= 400 CY excavation and because we have 2 abutment whole excavation for abutment should be 7200 CF
So whole excavation for project is
2800 +7200 = 10000 CF = 1111.111CF
[bookmark: _Toc1057132]Foundation
[image: TYPES OF FOUNDATIONS
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 ]In this case study our foundation is deep foundation because depth of excavation is bigger than trench.
Figure 6: type of foundations (Kumar, 2015)

[bookmark: _Toc1057133]Type of deep foundation
So in due of any deep foundation there are many choice in this case, Well foundation (Open caisson) is chosen. Because A circular well has the minimum perimeter of a given dredge area. Since the perimeter is equidistant at the points from the centre of dredge hole, the sinking is more uniform than the other shapes. (Khan, 2017)
The circular well is chosen for foundation. The suppose diameter for well is 6meters.
[bookmark: _Toc1057134]Abutment
In between all kind if abutment the MSE (Mechanically Stabilised Earth) systems. Because the soil doesn’t have enough stability.An MSE wall employs facing elements, soil, and reinforcement that work together to form a gravity-retaining structure (Figure7).
[image: http://www.constructionspecifier.com/wp-content/uploads/2013/06/MSE_Figure1.jpg]
Figure (7) Mechanically Stabilised Earth diagram (Constructionspecifier, 2013)

[bookmark: _Toc1057135]Substructure
Transfers loads to the piers, abutments and support the girders, deck and slab
[bookmark: _Toc1057136]PIERS and PIER CAPS
It should be Open piers because it is a bridge and water should through it. In this case Hammerhead piers are chosen
We know the height is 15m it is about 50 feet so on base the figure 8 we can calculate the length and diameter of piers.
H=50 f      L=66 f      diameter= 11
[image: Image result for hammerhead pier design]

Figure 8: Hammerhead piers suppose design (Civildigital. 2017)

[bookmark: _Toc1057137]BEARINGS
[image: Type F (2)2]Elastomeric bearing pad is best choice for this case because they have good ability to carry huge vertical loads. This project need 4 row for any piles and abutment. Any row is include 52 Elastomeric bearing pad and there are 6 piers and abutments.so we need 1212 Elastomeric bearing pad.
FIGURE 9: Elastomeric bearing pad (Assaflexcouk. 2019)
[bookmark: _Toc1057138]GIRDERS 
Box girders are better off to manage complex.  For curved bridges box girders are ideal. Usually        I-beam are less effective than box girders 
[bookmark: _Toc1057139]BRACING
K type bracing have chosen because K-braces connect to the columns at mid-height. This frame has more flexibility for the provision of openings in the facade and results in the least bending in piers FIGURE (10)
[image: Image result for type of BRACING in box GIRDERS]
Figure 10: K type bracing diagram (Topkaya, C.E.M & ERIC, W.I.L.L.I.A.M.S.O.N, 2004)
[bookmark: _Toc1057140]Superstructure
It includes deck and slab 
[bookmark: _Toc1057141]DECK
The method for this section is “PREFABRICATED STEEL AND PRECAST CONCRETE BEAMS LIFTED INTO PLACE OVER FULL SPAN” Because this method can cover all span however it does have some limitation in transport but according to nearing Swansea bay and main road this issue will be solve.


[bookmark: _Toc1057142]How is done this case study 
In this research, firstly, the methods of construction and the required methods were found, then they sought to find each activity. Then the duration of work was obtained in hours by using the NCE' book and Formulas. After that, the number of workers in each standard gang was found in this book.
Then the costs were calculated for each activity separately. This work was understood with the estimation of the volume of each activity using the book in the language of which the specialized formulations were used.
The number of workers wanted for each activity was understood in terms of the volume of work of each activity and the amount of worker for each gang as standard, as well as with reference to the NCE book.
Then a table for all of the information was created so that all information is integrated together and this together provides a suitable field for Gantt chart.
The Gantt chart was designed using ASTA software and the output was attached as an attachment and the result was attached to this research.

[bookmark: _Toc1057143]Explain one task calculation complete
For example the calculation for girders have brought it perfectly for understanding the process.
First of all the size of piles 2 and 3 that are in water is necessary.
On base of design our piles have 36 inches or 3 feet diameter and on base of figure (5) 30 F depth from bearing layer should be 30 F.so on base figure (11) it should be possibility to find out the cost of caisson per foot and the labours that are needed.
Cost of caisson with 36’ diameter per foot in depth
Drilling for per foot = 6.57 £    so Drilling for any caisson                               6.57 *30=197.5£
Reinforce for per foot = 110.86    so D Reinforce g for any caisson              110.86 *30=3326£
Concrete fill for per foot = 51.75    so Concrete fill for any caisson               51.75 *30=1553£
And for duration work the productivity is need it so it can be calculate it by (figure 11)
 For Drilling the table says: s6@.055 it is mean in 1 hour 55 labour can do 1000 VLF but in 
Gang s6 (3 worker) so productivity for this gang is    (1000*3)/55 = 55 VLF per HOUR

So 𝑊𝑜𝑟𝑘 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 for
𝑊𝑜𝑟𝑘 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 for Drilling = (30*0.055) =1.76 hours
 𝑊𝑜𝑟𝑘 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 for Reinforce = (30*0.176) =5.3 hours
𝑊𝑜𝑟𝑘 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 for Concrete fill= (30*0.194) =15.8 hours
[image: ]
Figure 11: cost and labour table for caisson
[bookmark: _Toc1057144]Result
In this study, it was found that all the methods used for each activity are not separate from other activities. In fact, the choice of methods depends on each other. In fact, the choice of each method depends on the method used in its previous and next activity.
Also, the limitations and characters of a case determine the chosen methods for each activity.
The research also showed that it is not possible to easily determine the amount of workforce and the cost of doing activities 100%, but only a preliminary estimate.
Using the right resources and good work experience in the past can help to approximate the estimated numbers and real.
COST OF PROJECT IS  1.436.255 £

[bookmark: _Toc1057145]Problems
One of the problems in constructing this project is its location along with two other important links in this area, which has caused problems for the safety of work for workers and citizens.
Due to the fact that the river is affected by acid rain, it causes acid pollution in the river. This acidity of the river can be destructive to the foundations of the bridge.

[bookmark: _Toc1057146]Limitation
Near this construction area there is a historical area of the medieval and Roman times that there is a danger to it. (Ceequal. 2016)
There is also a special protected area around the area for birds that migrate to these areas in winter.
Therefore, in order to avoid any disturbance in doing things, things such as filling the bases should be done in the season other than winter, in order to minimize the damage to these birds. 
( Businessdirectoryanonymoususer. 2013)
[bookmark: _Toc1057147]Summery
It should be noted that bridges are not the only means of physical displacement those can also be social-spatial destinations to meet people with Each other, carrying out collective activities and strengthening environmental perceptions. Establishing links between the two geographic regions will not only solve the traffic problem, but also boost the economic viability of social communities and improve organizational performance.
The choice of methods depends on each other. In fact, the choice of each method depends on the method used in its previous and next activity. Also, the limitations and characters of a case determine the chosen methods for each activity. The research also showed that it is not possible to easily determine the amount of workforce and the cost of doing activities 100%, but only a preliminary estimate.
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[image: ]1-TABLE OF ACTIVITES AND COST AND LABOURS


COST OF PROJECT= 1.436.255 £




2-GANTT CHART
[image: ]





3-WORKER FORCE FOR ANY WEEKS
	WEEK
	NUMBER OF WORKER

	FIRST WEEK
	50

	SECOND WEEK
	28

	THIERD WEEK
	28

	FORRTH WEEK
	10

	FIFTH WEEK
	10

	SIXTH WEEK
	4
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